
2 

3 

4 BEFORE THE BOARD OF COMMISSIONERS FOR 

5 POLK COUNTY, OREGON 

6 

7 In the Matter of Adopting ) 
8 The Updated Polk County ) 
9 Multi-Jurisdictional Natural ) 

IO Hazard Mitigation Plan ) 
1 I 

12 RESOLUTION NO. 24-10 

13 
14 WHEREAS, Polk County recognizes the threat that natural hazards pose to 
15 people, property and infrastructure within our community; and 
16 

17 WHEREAS, undertaking hazard mitigation actions will reduce the potential for 
I 8 harm to people, property and infrastructure from future hazard occurrences; and 
19 

20 WHEREAS, an adopted Natural Hazards Mitigation Plan (NHMP) is required as 
21 a condition of future funding for mitigation projects under multiple FEMA pre- and post-
22 disaster mitigation grant programs; and 
23 

24 WHEREAS, Polk County fully participated in the FEMA prescribed mitigation 
25 planning process to prepare this Natural Hazards Mitigation Plan; and 
26 

27 WHEREAS, the Oregon Department of Emergency Management and Federal 
28 Emergency Management Agency, Region X officials have reviewed the Polk County 
29 Multi-Jurisdictional Natural Hazard Mitigation Plan and pre-approved it (dated, July 1, 
30 2024) contingent upon this official adoption of the participating governments and 
31 entities; and 
32 

33 WHEREAS, the NHMP is comprised of three volumes: Volume I -Basic Plan, 
34 Volume II - Appendices, and Volume III - Jurisdiction Addenda, collectively referred to 
35 herein as the NHMP; and 
36 

37 WHEREAS, Polk County directs the Polk County Emergency Manager, or their 
38 designate, to develop, approve, and implement the mitigation strategies and any 
39 administrative changes to the Polk County Multi-Jurisdictional Natural Hazard 
40 Mitigation Plan. 
41 

42 NOW, THEREFORE, IT IS HEREBY RESOLVED by the Polk County Board 
43 of Commissioners: 
44 

45 1. Polk County hereby adopts the Polk County Multi-Jurisdictional Natural
46 Hazard Mitigation Plan as an official plan included as Exhibit A; and
47 
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2. Polk County will submit this Adoption Resolution to the Oregon Office of
Emergency Management and Federal Emergency Management Agency,
Region X officials to enable final approval of the Polk County Multi
Jurisdictional Natural Hazards Mitigation Plan.

3. Polk County determines that an emergency related to the economic welfare of
the citizens of Polk County is declared and this ordinance is effective
immediately upon passage.

IO Dated: September 4, 2024 at Dallas, Oregon. 
11 

12 POLK COUNTY BOARD OF COMMISSIONERS 
13 

14 

15 

16 

17 
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20 
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24 
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26 
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29 
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County Counsel 
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Plan Summary
Polk County updated this MultiJurisdictional Natural Hazard Mitigation Plan (NHMP) to

prepare for the long-term effects resulting from hazards. lt is impossible to predict exactly

when these hazards will occur, or the extent to which they will affect the community.

However, with careful planning and collaboration among public agencies, private sector

organizations and residents within the community, it is possible to create a resilient

community that will benefit from long-term recovery planning efforts,

The Federal Emergency Management Agency

(FEMA) defines mitigation as ". . . the effort to
reduce loss of life and property by lessening the
impact of disasters . . . through risk analysis, which

results in information that provides a foundation
for mitigation activities that reduce risk." Said

another way, hazard mitigation is a method of
permanently reducing or alleviating the losses of
life, property and injuries resulting from hazards

through long and short-term strategies. Example

strategies include policy changes, such as updated ordinances, projects, such as seismic

retrofits to criticalfacilities; and education and outreach to targeted audiences, such as non-

English speaking residents or the elderly. Hazard mitigation is the responsibility of the
"Whole Community." FEMA defines Whole Community as, "private and nonprofit sectors,

including businesses, faith-based and disability organizations and the general public, in

conjunction with the participation of local, tribal, state, territorial and Federal governmental

pa rtn ers. "

Why Develop this Mitigation Plan?

4!j :,a4 .t(')' t t t:? ')(:,,!; .rji;qet;(' :,,la!: :,.
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The Disaster Mitigation Act of 2000 (DMA2K) and

the regulations contained in 44 CFR 201 require that
jurisdictions (counties, cities, special districts, etc.)

maintain an approved Natural Hazard Mitigation
Plan (NHMP) to receive FEMA Hazard Mitigation
Assistance funds for mitigation projects. To that end,

Polk County is involved in a broad range of hazard

and emergency management planning activities. Local and federal approvalof this NHMP

ensures that the County and listed jurisdictions will (1) remain eligible for pre- and post-

disaster mitigation project grants and (2) promote local mechanisms to accomplish risk

reduction strategies.

o I Polk County Natural Hazards Mitigation Plan zoz4: Plan Summary Page I i
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Who Participated in Developing the NHMP?
The Polk County NHMP is the result of a collaborative effort between the County, cities,
specialdistricts, residents, public agencies, non-profit organizations, the private sector, and
regional organizations. County and City steering committees guided the NHMP development
process.

For a list of individual county steering committee participants, refer to the
acknowledgements section above. The update process included representatives from the
following jurisdictions and agencies:

r Polk County Emergency
Management

r Polk County Economic & Community
Development

o Polk County Public Works
. City of Falls City
. City of Dallas
. City of lndependence
. City of Monmouth
o Polk County Fire District #1
o Oregon Department of Emergency

Management
r Mid-Willamette Valley Council of

Governments

o I Polk County Natural Hazards Mitigation Plan zo:4: Plan Summary Page I ii



The Polk County Emergency Manager and Planning Director convened the planning process

and willtake the lead in implementing, maintaining, and updating the County NHMP. Each of

the participating jurisdictions have also named a local convener who is responsible for

implementing, maintaining, and updating their addendum (see addenda, Volume lll, for

specific names and positions). Polk County is dedicated to directly involving the public in the

continual review and update of the Natural Hazards Mitigation Plan. The County achieves this

through systematic engagement of a wide variety of active groups, organizations, or

committees, including but not limited to public and private infrastructure partners,

watershed and neighborhood groups, and numerous others. The public is encouraged to

provide feedback about the NHMP throughout the implementation and maintenance period.

How does Mitigation Planning Reduce Risk

The NHMP is intended to assist Polk County reduce

the risk from hazards by identifying resources,

information, and strategies for risk reduction. lt is

also intended to guide and coordinate mitigation
activities throughout the County. A risk assessment

consists of three phases: hazard identification,
vulnerability assessment and risk analysis, as illustrated in the following graphic.

Figure PS-l Understanding Risk

Source: Oregon Partnership for Disaster Resilience.

I Polk ,lounty l.latural Hazards lvlrtiqatlon Plarr zo:4: Plan SurnrIary
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By identifying and understanding the relationship between hazards, vulnerable systems and
existing capacity, Polk County is better equipped to identify and implement actions aimed at
reducing the overall risk to hazards. Notably, Polk County took the unique step of directly
engaging representatives in four critical lifeline sectors: Communication, Energy,
Transportation, and Water. Because these four lifeline sectors are criticalto virtually allother
activity in the county, this approach was used to better understand each sector's unique
vulnerabilities, threats, and hazards. The County utilized the information collected to inform
specific, targeted actions aimed at reducing risks across each of the four lifeline sectors.

What is Polk County's Overall Risk to
Hazards?

Polk County reviewed and updated the risk assessment to evaluate the probability of each
hazard as well as the vulnerability of the community to that hazard. The chart below presents
the updated hazard analysis matrix for Polk County. The hazards are listed in rank order from
high to low. The table shows that hazard scores are influenced by each of the four categories
combined. With considerations for past historical events, the probability or likelihood of a

hazard event occurring, the vulnerability to the community and the maximum threat or
worst-case scenario, winter storm, windstorm, and earthquake (Cascadia) events rank as the
top hazard threats to the County (top tier). Extreme heat, flood, and wildfire events rank in
the middle (middle tier). Landslide, earthquake (Crustal), and volcanic events comprise the
lowest ranked hazards in the county (bottom tier).

Table PS-1 Hazard Analysis Matrix

Source: Polk County NHMP Steering Committee, 2023

Com mu nity Vu I nera bility
Community vulnerabilities are an important component of the NHMP risk assessment. For
more in-depth information regarding specific community vulnerabilities see Volume ll,
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Appendix C and Volume lll. Changes to population, economy, built environment, critical

facilities, and infrastructure have not significantly influenced vulnerability. Recent

development has complied with the standards of the Oregon Building Code and the county's

development code including their floodplain ordinance. Data sources for the following

community vulnerability information can be found in Volume ll, Appendix C unless otherwise

noted below.

Population
The socio-demographic qualities of the community population such as language, race and

ethnicity, age, income, and educational attainment are significant factors that can influence

the community's ability to cope, adapt to and recover from natural disasters. Historically, B0

percent of the disaster burden falls on the public.lOf this number, a disproportionate

burden is placed upon special needs groups, particularly children, the elderly, the disabled,

minorities and low-income persons. Population vulnerabilities can be reduced or eliminated

with proper outreach and community mitigation planning.

Popu lation Vulnerabi lities

r As of 2021,, approximately IB% of Polk County's population is over the age of 64.

o The Polk County age dependency ratio2 is 62 indicating a higher percentage of

dependent aged people to that of working aged.

. Approximately 28% of Polk County population lives alone; this percentage ts greatest

in Dallas (29%)and Monmouth (26%).

. Approximately 12% of the total Polk County population lived at or below the poverty

line in 2021, with L4%beingchildren.
e While overglYoof the population over 25 has graduated high schoolor higher, about

30% have a bachelor's degree or higher.

. Approximately 1,5% of the Polk County population is estimated to have a disability. Of

that, 5,309 individuals over 65 (35% of county population age 65 and older) are

disabled.
. Approximately 88% of all homeless individuals and families in Polk County are

unsheltered as of 2023. Approximately 225 individuals are unsheltered (2.53 per

1000 residents) and 3L people are sheltered.3

e On Jan. 1-0, 2023, Governor Kotek signed Executive Order 23-02, declaring a state of

emergency due to unsheltered homelessness in seven Continuum of Care regions

across the state, including Marion-Polk. The Governor chose the regions like Marion-

Polk counties based on the 2022Point-in-Time Count data, which showed an increase

in unsheltered homelessness of 50% or greater since 2017 'a

1 Hazards Workshop Session Summary #L6, Disosters, Diversity ond Equity, University of Colorado, Boulder (2000)

2 Dependency Ratio: the ratio of population typically not in the work force (less than 15, greater than 64)

3 Portland State University Population Research Center,2O23 Oregon Statewide Homelessness Estimates (pdx.edu).

4 Oregon Housing and Community Services, Community Plan Summary Marion Polk.pdf (oregon.gov).
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Economy
Economic diversification, employment and industry are measures of economic capacity.
However, economic resilience to natural disasters is far more complex than merely restoring
employment or income in the localcommunity. Building a resilient economy requires an
understanding of how the component parts of employment sectors, workforce, resources,
and infrastructure are interconnected in the existing economic picture. The current and
anticipated financial conditions of a community are strong determinants of community
resilience, as a strong and diverse economic base increases the ability of individuals, families,
and the community to absorb disaster impacts for a quick recovery.

Economic Vu lnerabilities
r Over 46% of Polk County renters spend more than 30% of their income on housing.

The city with the highest percentage of renters spending 30% or more of their
income on housing is Falls City (5a.5%).

o According to the Oregon Employment Department, Polk County unemployment has
remained about the same as Oregon at about 5%.

t 43% of the workforce in Polk County live and work in the county (8,680). Of those
who are employed and live in Polk County now,77Yo (28,640)work outside the
county.

o The top five industry sectors in Polk County with the most employees, as of 2O2!, are
Professional and Related (22%,8,748}, Management, Business, and Financial
Operations (1,5%,6,012), Office and Administrative Support (IO%,4,098), Sales (9%,
3,622), a nd Construction, Extraction, a nd M a i ntena nc e (7 .S%, 2,996).

. Approximately t2o/oof renters do not have a personalvehicle in Polk County, whereas
28%of renters in Falls Cityand 19%of renters in Dallas do not have a car.

Environment
The capacity of the naturalenvironment is essential in sustaining allforms of life including
human life, yet itoften plays an underrepresented role in community resiliencyto natural
hazards. The naturalenvironment includes land, air, water, and other natural resources that
support and provide space to live, work and recreate.s Naturalcapitalsuch as wetlands and
forested hillslopes playsignificant roles in protecting communities and the environment
from weather-related hazards, such as flooding and landslides. When naturalsystems are
impacted or depleted by human activities, those activities can adversely affect community
resilience to natural hazard events.

Environmental Vu lnerabilities
r Forest ecosystems are vulnerable to drought, wildfire, and severe storm impacts.

5Mayunga,J "UnderstandingandApplyingtheConceptofCommunityDisasterResilience: Acapital-basedapproach.SummerAcademyfor
Soclal Vulnerability and Resilience Building," (2007).
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a Water and air quality may be affected in both long- and short-term measures

because of direct and indirect impacts from natural hazards.

Built Environment, Critical Facilities, and lnfrastructure
Criticalfacilities (i.e., police, fire, and governmentfacilities), housing supply, and physical

infrastructure are vitalduring a disaster and are essentialfor properfunctioning and

response. The lack or poor condition of infrastructure can negatively affect a community's

abilityto cope, respond and recoverfrom a natural disaster. Following a disaster,

communities may experience isolation from surrounding cities and counties due to
infrastructure failure. These conditions force communities to rely on local and immediately

available resources.

Housi ng Vu lnera bilities

o Mobile homes and other non-permanent residential structures account for B% of the

housing in Polk County. Mobile homes (including Boats, RVs, and Vans, etc.) account

for about 35% of housing within Falls City. These structures are particularly

vulnerable to certain natural hazards, such as earthquakes, windstorms, and heavy

flooding events.
r Based on U.S. Census data, approximately 54% of the residential housing in Polk

County was built before the current seismic building standards of 1-990.u

. Approximately 26% of residential structures were constructed prior to the local

implementation of the flood elevation requirements of the 1970's (Flood lnsurance

Rate Maps-FlRMs-were not completed forthe County untilthe late 1970s and

early 1980s).
r The housing vacancy rate in Polk County was estimated at 5% in 2021(with a low of

23%in Dallas, and a high of 5.8o/o in Monmouth). Approximately 33% of the housing

units in Polk County are occupied by renters, with the highest number of renters

@0%) in lndependence.

Critical Facilities and lnfrastructure Vulnerabilities

r Virtually all state and county roads and bridges in Polk County are vulnerable to

multiple hazards including floods, landslides, and earthquakes. lmpacts to the

transportation system can result in the isolation of vulnerable populations, limit

access to criticalfacilities such as hospitals and adversely impact localcommerce,

employment, and economic activity.
o There one (1) general hospital in the county with 2417 emergency room and inpatient

services, located in Dallas. The Salem Hospital is located just outside of the county in

Marion County.
r There are some redundancies in powertransmission but limited redundancy in the

power distribution network, especially in relation to the more rural or unincorporated

areas of the county.

6 rbid.
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There is one "high threat potential" dam in polk county (Mercer Dam) (Appendix c).
According to the Oregon Water Resources Department (OWRD) Mercer Dam qualifies
for FEMAs Rehabilitation of High Hazard potential Dams grant program as of
8lzs/2023.

How are the Action ltems Organized?

a

The action items are organized within an action matrix
Table 3-1 included within Volume l, Section 3.

Data collection, research and the public participation
process resulted in the development of the action
items. The Action ltem Matrix portrays the overall
NHMP framework and identifies linkages between the
NHMP goals and actions. The matrix documents the title of each action along with, the
coordinating organization, timeline and the NHMP goals addressed. City specific action items
are included in Volume lll, Jurisdictional Addenda.

High Priority NHMP Actions: Polk County
The following summarizes specific priority NHMP actions. Refer to Volume l, Section 3 for a

complete list of county actions and Volume lll for a complete list of city and special district
actions.

Polk County High Priority NHMP Actions
L. ldentify mitigation measures necessary to maintain identified primary and secondary

transportation routes to interconnect critical facilities. Maintain a map with these
emergency routes to be used in the event ofa natural hazard.

2. Reduce potential isolation of critical facilities in the event of a natural hazard by creating
redundancy. Create a map with alternative transportation routes. Create a plan for
mu ltiple communication alternatives.

3. Utilize social media as a communication outlet in the event of a natural hazard.
4. Develop and implement programs to keep trees from threatening lives, property, and

public infrastructure during windstorm or winter storm events. ldentify hazard trees,
encourage harvesting of hazard trees within utility and road corridors, and those blown
down during storm events.
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How will the NHMP be implemented?
Volume l, Section 4 of this NHMP details the formal
process that will ensure that the Polk County NHMP

remains an active and relevant document. The

NHMP will be implemented, maintained, and

updated by a designated convener. The Polk County

Emergency Manager is the designated convener
(NHMP Convener) and is responsible for overseeing

the review and implementation processes (see City

Addenda for city conveners). The NHMP

maintenance process includes a schedule for
monitoring and evaluating the NHMP quarterly and producing a NHMP revision every five

years. This section also describes how the communities will integrate public participation

throughout the NHMP maintenance process.

NHMP Adoption
Once the NHMP is locally reviewed and deemed

complete the NHMP Convener (or their designee)

submits it to the State Hazard Mitigation Officer at

the Oregon Department of Emergency Management
(OEM). OEM reviews the NHMP and submits it to
the Federal Emergency Management Agency (FEMA

- Region X) for review. This review will address the
federal criteria outlined in FEMA lnterim Final Rule

44 CFR Part 201.6. Once the NHMP is pre-approved

by FEMA, the County and cities formally adopt the
NHMP via resolution. The Polk County NHMP Convener will be responsible for ensuring local

adoption of the NHMP and providing the support necessary to ensure NHMP

implementation. Once the resolution is executed at the local level and documentation is

provided to FEMA, the NHMP is formally acknowledged by FEMA and the County (and

participating cities) will maintain eligibility for the Pre-Disaster Mitigation Grant Program, the

Hazard Mitigation Grant Program funds, and the Flood Mitigation Assistance program funds.

The accomplishment of the NHMP goals and actions depends upon regular Steering

Committee participation and adequate support from Cou'nty and City leadership. Thorough

familiarity with this NHMP will result in the efficient and effective implementation of

appropriate mitigation activities and a reduction in the risk and the potentialfor loss from

future natural hazard events.

The Steering Committees for Polk County and participating cities each met to review the

NHMP update process, and their governing bodies adopted the NHMP. The county date of

.i.: -. .". ,:. .'...'a.il/i . l, a;,(.:'i ."t: : ' jlce

4.':
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adoption, FEMA approval, and plan expiration is shown below. See Volume lll for dates
specific to each participating city,

Polk County adopted the NHMP on EMA Region X approved the Polk
County NHMP on With approvalof this NHMP, the entities listed above
are now eligible to apply for the Robert T. stafford Disaster Relief and Eme rgency Assistance
Act's hazard mitigation project grants through
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Section lntroduction

This section provides a general introduction to natural hazard mitigation planning in Polk

County. ln addition, it addresses the planning process requirements contained in 44 CFR

201.6(b) thereby meeting the planning process documentation requirement contained in 44

CFR 201.6(cX1). The section concludes with a general description of how the NHMP is

o rga n ized.

What is Natural Hazard Mitigation?
The Federal Emergency Management Agency (FEMA) defines mitigation as ". . the effort to

reduce loss of life and property by lessening the impact of disasters . . . through risk analysis,

which results in information that provides a foundation for mitigation activities that reduce

risk."7 Said another way, natural hazard mitigation is a method of permanently reducing or

alleviating the losses of life, property and injuries resulting from natural hazards through long

and short-term strategies. Example strategies include policy changes, such as updated

ordinances, projects, seismic retrofits to criticalfacilities and education and outreach to

targeted audiences, such as Spanish speaking residents or the elderly. Natural hazard

mitigation is the responsibility of the "Whole Community", lndividuals, private businesses

and industries, state and local governments and the federal government.

Engaging in mitigation activities provides jurisdictions (counties, cities, special districts, etc.)

with many benefits, including reduced loss of life, property, essential services, critical

facilities, and economic hardship; reduced short-term and long-term recovery and

reconstruction costs; increased cooperation and communication within the community

through the planning process; and increased potentialfor state and federalfunding for

recovery and reconstruction projects.

Why Develop a Mitigation Plan?

Polk County updated this Multi-Jurisdictional Natural Hazard Mitigation Plan (NHMP)to

reduce future loss of life and damage to property resulting from natural hazards. lt is

impossible to predict exactly when natural hazard events will occur, or the extent to which

they will affect community assets. However, with careful planning and collaboration among

public agencies, private sector organizations, and residents within the community, it is

possible to minimize the losses that can result from natural hazards.

7 
F EM A, Whot it MltlEratlon ? http ://www.fema.gov/wh at-miti gation

1:
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ln addition to establishing a comprehensive community-level mitigation strategy, the
Disaster Mitigation Act of 2000 (DMA2K) and the regulations contained in 44 CFR 201 require
that jurisdictions maintain an approved NHMP to receive federal funds for mitigation
projects. Localand federalapprovalof this NHMP ensures thatthe Countyand listed cities
will remain eligible for pre- and post-disaster mitigation project grants.

What Federal Requirements Does This
NHMP Address?
DMA2K reinforces the importance of mitigation planning and emphasizes planning for
natural hazards before they occur. As such, this Act established the Pre-Disaster Mitigation
(PDM) grant program (often referred to as the non-disaster grant program) and new
requirements for the national post-disaster Hazard Mitigation Grant Program (HMGp).
Section 322 of the Act specifically addresses mitigation planning at the state and local levels.
State and localjurisdictions must have approved mitigation plans in place to qualify to
receive post-disaster HMGP funds. Mitigation plans must demonstrate that State and local
jurisdictions'proposed mitigation measures are based on a sound planning process that
accounts for the risk to the individual and State and localjurisdictions' capabilities.

Title 44 Code of Federal Regulations (CFR), section 20!.6, also requires a localgovernment to
have an approved NHMP in order to receive HMGP project grants.s Pursuant of 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 documentation of the public
planning process used to develop the NHMP.eThe NHMP update must also contain a risk
assessment, mitigation strategy and a NHMP maintenance process that has been formally
adopted by the governing body of the jurisdiction.to Lastly, the NHMP must be submitted to
the Oregon Department of Emergency Management (OEM) for initial review and then sent to
FEMA for federal approval.llAdditionally, the way OEM administers the Emergency
Management Performance Grant (EMPG), which helps fund local emergency management
programs, also requires a FEMA-approved NHMp.

What is the Policy Framework for Natural
Hazard Planning in Oregon?
Planning for natural hazards is an integral element of Oregon's statewide land use planning
program, which began in1973. AllOregon cities and counties have comprehensive plans

8 Code of Federal Regulations, Titl e 44, paft 201, Section 201.6, subsection (a)

I ibid, subsection (b).

lo ibid, subsection (c).

11 ibid, subsection (d).
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(Comprehensive Plans) and implementing 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 conditions and needs of

Oregon communities.

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 or away from hazard

areas. Goal7, alongwith other land use planninggoals, has helped to reduce lossesfrom

natural hazards. Through risk identification and the recommendation of risk-reduction

actions, this NHMP aligns with the goals of the jurisdiction's Comprehensive Plan and helps

each jurisdiction meet the requirements of statewide land use planning Goal 7.

The primary responsibility for the development and implementation of risk reduction

strategies and policies lies with localjurisdictions. However, additional resources 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 lndustries (DOGAMI), and the

Department of Land Conservation and Development (DLCD).

How was the NHMP Developed?
The NHMP was developed by the Polk County Natural Hazard Mitigation Plan Steering

Committee and the Steering Committees forthe cities of Dallas, Falls City, lndependence,

and Monmouth. rVofe; The City of Solem, including west Solem, which is in Polk County, has o

stand-alone NHMP.

The Polk County Steering Committee formally convened on several occasions to discuss and

revise the NHMP. Each of the participating city Steering Committees met at least once

formally. Steering Committee members contributed data and maps, and reviewed and

updated the community profile, risk assessment, action items, and the implementation and

maintenance plan.

An open public involvement process is essentialto the development of an effective NHMP.

To develop a comprehensive approach to reducing the effects of natural disasters, the

planning process shall include opportunity for the public, neighboring communities, and local

and regionalagencies, as wellas private and non-profit entities to comment on the NHMP

during review.12 Polk County provided an accessible project website for the public to provide

feedback on the draft trtHwp. ln addition, Polk County provided a press release on their

website to encourage the public to offer feedback on the NHMP update and distributed a

survey of household preparedness through their website and in written form. The County

and city websites continue to be a focal point for distribution natural hazard information

12 Code of Federal Regulations, Chapter 44. Section 201.6, subsection (b). 2015
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using hazard viewers, emergency alerts, hazard preparation, and annual natural hazard
progress reports.

How is the NHMP Organized?
Each volume of the NHMP provides specific information and resources to assist readers in
understanding the hazard-specific issues facing county and city residents, businesses, and
the environment. Combined, the sections work in synergyto create a mitigation plan that
furthers the community's mission to reduce or eliminate long-term risk to people and their
property from hazards and their effects. This NHMP structure enables stakeholders to use
the section(s) of interest to them.

Volume l: Basic Plan and Appendices

Plan Summary

f'he nHVp summary provides an overview of the FEMA requirements, planning process and
highlights the key elements of the risk assessment, mitigation strategy and implementation
and maintenance strategy.

Section 1 : lntroduction
The lntroduction briefly describes the countywide mitigation planning efforts and the
methodology used to develop the NHMp.

Section 2: Hazard ldentification and Risk Assessment

This section provides the factual basis for the mitigation strategies contained in Volume l,

Section 3. (Additional information is included within Volume ll, Appendix C, which contains
an overall description of Polk County and the 4 incorporated cities.) This section includes a

brief description of community sensitivities and vulnerabilities. The Risk Assessment allows
readers to gain an understanding of each jurisdiction's vulnerability and resilience to natural
haza rds.

A hazard summary is provided for each of the hazards addressed in the NHMp. The summary
includes hazard history, location, extent, vulnerability, impacts, and probability. This NHMp
addresses the following hazards:

o Drought
o Earthquake

o Cascadia

o Crustal
o Flood
r La nds lide

r Severe Weather
o Extreme Heat
o Windstorm
o Winter Storm

r Volcanic Event
r Wildfire
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Additionally, this section provides information on each jurisdictions' participation in the

National Flood lnsurance Program (NFIP).

Section 3: Mitigation Strategy

This section documents the NHMP vision, mission, goals, and actions (mitigation strategy)

and describes the components that guide implementation of the identified actions. Actions

are based on community sensitivity and resilience factors and the risk assessments in Volume

l, Section 2.

Section 4: Plan lmplementation and Maintenance

This section provides information on the implementation and maintenance of the NHMP. lt

describes the process for prioritizing projects and rncludes a suggested list of tasks for

updating the NHMP, to be completed at the semi-annual and five-year review meetings.

Volume ll: Appendices
The appendices are designed to provide the users of the Polk County NHMPwith additional

information to assist them in understanding the contents of the NHMP and provide them

with potential resources to assist with NHMP implementation.

Appendix A: Glossary and Acronyms

This appendix includes a list of terms, and their acronyms, related to natural hazard

mitigation that are found throughout this NHMP.

Appendix B: Planning and Public Process

This appendix includes documentation of all the countywide public processes utilized to

develop the NHMP. lt includes invitation lists, agendas, attendance, and summaries of

Steering Committee meetings as well as any other public involvement methods.

Appendix C: Community Profile

The community profile describes the County and participating cities from several

perspectives to help define and understand the region's sensitivity and resilience to natural

hazards, The information in this section represents a snapshot in time of the current

sensitivity and resilience factors in the region when the plan was updated.

Appendix D: Economic Analysis of Natu ral Hazard Mitigation Projects

This appendix describes the Federal Emergency Management Agency's (FEMA) requirements

for benefit cost analysis in natural hazards mitigation, as well as various approaches for

conducting economic analysis of proposed mitigation activities'
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Appendix E: Grant Programs and Resources

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

Appendix F: Community Survey

The surveywas designed to get a better understanding of the community's concerns and
needs relating to natural hazards throughout the county.

Volume lll: Jurisdictional Addenda
Volume lll of this NHMP is reserved for city addenda developed in this multi-jurisdictional
planning process. Four of the cities within the County created addenda. As such, the five-year
update cycle will be the same for these cities and the County.
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Section 2z

Hazard ldentification and
Risk Assessment

This section of the NHMP addresses 44 CFR 201.6(b)(2) - Risk Assessment. The Risk

Assessment applies to Polk County and the city addenda included in the NHMP. We address

city specific information where relevant. ln addition, this chapter can assist with addressing

Oregon Statewide Planning Goal 7 - Areas Subject to Natural Hazards.

We use the information presented in this section, along with community characteristics

presented in Volume ll, Appendix Cto inform the risk reduction actions identified Volume l,

Section 2. The figure below shows how we conceptualize risk in this NHMP. Ultimately, the

goal of hazard mitigation is to reduce the area where hazards and vulnerable systems

overlap.

Figure 2-1 Understanding Risk
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Source: Oregon Partnership for Disaster Resilience
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What is a Risk Assessment?
A risk assessment consists of three phases: hazard identification, vulnerability assessment,
and risk analysis.

Phase 1: ldentify hazards that can affect the jurisdiction. This includes an evaluation of
potential hazard impacts - type, location, extent, etc.

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

Phase 3: Evaluate the extent to which the identified hazards overlap with, or have an
impact on, the important assets identified by the community.

The following figure illustrates the three-phase risk assessment process:

Figure 2-2 Three Phases of a Risk Assessment

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

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

Hazard ldentification
Polk County identifies ten natural hazards that could have an impact on the County and
participating cities. Table 2-1 lists the hazards identified in the county in comparison to the
hazards identified in the Oregon NHMP for the Mid-Southern Willamette Valley, Oregon
(Region 3), which includes Polk County.

The Three Levela ol l{azard Aseesgment
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Drought

Earthquake

Flood

Landslide

Volcanic Event

Wildfire
Windstorm

Winter Storm

Drought

Earthquake

Flood

Landslide

Volcano

Wildfire
Windstorm
Winter Storm
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Table 2-1 Polk County Hazard ldentification

Source: Polk County NHMP Steering Committee (2023) and

State of Oregon NHMP, Region 3: Mid/South Willamette Valley (2020)

Risk Assessment
Multi-jurisdictionalRlskAssessment - 9201.6(c) (2) (iii): For multi-jurisdictional plans, the risk

assessment must assess each jurisdiction's risks where they vary from the risks facing the

entire planning area.

Hazard Analysis Matrix
For hazard mitigation planning at the county and local level, conducting the hazard analysis is

a useful step in planning for hazard mitigation, response, and recovery. The method provides

the jurisdiction with a sense of hazard priorities but does not predict the occurrence of a

hazard. lt doesn't predict the occurrence of a hazard, but it does "quantify" the risk of one

hazard compared with another. By doing this analysis, planning can first be focused where

the risk is greatest.

For the purposes of this NHMP, the County and cities utilized the Oregon Department of

Emergency Management (OEM) Hazard Analysis methodology. The hazard analysis

methodology in Oregon was first developed by FEMA circa 1983 and gradually refined by

OEM over the years.

The methodology produces scores that range from 24 (lowest possible) lo 24O (highest

possible). Vulnerability and probability are the two key components of the methodology.

Vulnerability examines both typical and maximum credible events and probability reflects

how physicalchanges in the jurisdiction and scientific research modifythe historical record

for each hazard. Vulnerability accounts for approximately 60% of the total score and

probability approximately 40o/o. The hazard analysis summary is included here to ensure

consistency between the EOP and NHMP.
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Risk has two measurable components: (1)the magnitude of the harm that may result,
defined through the vulnerability assessment (assessed in the previous sections) and (2) the
likelihood or probability of the harm occurring. Table 2-2 presents the entire updated hazard
analysis matrix for Polk County. The hazards are listed in rank order from high to low. The
figure shows that hazard scores are influenced by each of the four categories combined.
With considerations for past historical events, the probability or likelihood of a hazard event
occurring, the vulnerability to the community and the maximum threat or worst-case
scenario, winter storm, windstorm, and earthquake (Cascadia) events rank as the top hazard
threats to the County (top tier) in 2024. Extreme heat, flood, wildfire, and drought events
rank in the middle (middle tier). Landslide, earthquake (Crustal), and volcanic event comprise
the lowest ranked hazards in the county (bottom tier).

Table 2-2 Hazard Analysis Matrix - Polk County

Source: Polk County Steering Committee (2023); Analysis and Ranking by OpDR

For localgovernments, conducting the hazard analysis is a useful step in planning for hazard
mitigation, response, and recovery. The method provides the jurisdiction with a sense of
hazard priorities but does not predict the occurrence of a particular hazard.

City Specific Risk Assessment
Multi-jurisdictional Risk Assessment - 5201.6(c) (2) (iii):For multi-jurisdictional plans, the risk
assessment must assess each jurisdiction's risks where they vary from the risks facing the
entire planning area.

The four (4) participating cities held Steering Committee meetings and completed a

jurisdiction specific hazard analysis. The multi-jurisdictional risk assessment information is

located herein and within the Risk Assessment of each jurisdiction's addendum (Volume lll).
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Federal Disaster and Emergency Declarations
Reviewing past events can provide a general sense ofthe hazards that have caused

significant damage in the county. Where trends emerge, disaster declarations can help

inform hazard mitigation project priorities.

president Dwight D. Eisenhower approved the first federal disaster declaration in May 1953

following a tornado in Georgia. Since then, federally declared disasters have been approved

within every state because of natural hazard related events. As of March 2023, FEMA has

approved a total of 39 major disaster declarations, 98 fire management assistance

declarations and four (4) emergency declarations in Oregon.13 When governors ask for

presidential declarations of major disaster or emergency, they stipulate which counties in

their state they want included in the declaration. Table 2-3 summarizes the major disasters

declared in Oregon that affected Polk County, since 1953. The table shows that there have

been 1"4 major disaster declarations for the County, most of which were related to weather

events resulting primarily in flooding, snow, and landslide related damage.

13FEMA, DecloredDisastersbyYeororstate,http://www.fema.gov/news/disaster totals-annual,fema#markS AccessedMarch2,2016
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Table 2-3 FEMA Major Disasters (DR) for Polk County

Source: FEMA, Oregon Disaster History. Major Disaster Declarations

Table 2-4 summarizes fire management assistance and emergency declarations. Fire
Management Assistance may be provided after a State submits a request for assistance to
the FEMA Regional Director at the time a "threat of major disaster" for a fire emergency
exists. An Emergency Declaration is more limited in scope and without the long-term federal
recovery programs of a Major Disaster Declaration. Generally, federal assistance and funding
are provided to meet a specific emergency need or to help prevent a major disaster from
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occurring. Polk County has four (4) recorded Emergency Declarations: the 1987 Shady Lane

Fire, 2005 Hurricane Katrina evacuation, 2020 Covid-19 Pandemic, and the Oregon Winter

Storm in 202I.

Table 2-4 FEMA Emergency (EM) and Fire Management Assistance (FMA)

Declarations for Polk County

Source: FEMA, Oregon Disaster History. Major Disaster Declarations.
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Hazard Profiles
The following subsections briefly describe relevant information for each hazard. For
additional background on the hazards, vulnerabilities and general risk assessment
information for hazards in Mid/Southern Willamette Valley Oregon (Region 3), refer to the
State of Oreson N HMP, Reeion 3, Mid/So uthern Willamette Vallev Oreso n Risk Assessment
(2020\.

Drought
Significant Changes since Previous NHMP:

The drought hazard section has been edited to reference new history since the previous NHMp
No development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

A drought is a period of drier than normal conditions. Drought occurs in virtually every
climatic zone, but its characteristics vary significantly from one region to another. Drought is

a temporary condition; it differs from aridity, which is restricted to low rainfall regions and is

a permanent feature of climate. The extent of drought events depends upon the degree of
moisture deficiency and the duration and size of the affected area. Typically, droughts occur
as regional events and often affect more than one city and county.

Location and Extent

Droughts occur in everyclimate zone and can varyfrom region to region. Drought mayoccur
throughout Polk County and may have profound effects on the economy, particularly the
agricultural and hydro-power sectors. Reasons for why drought can have such broad and
significant impacts on Polk County include:

a

a

a

Higher population denslty and growing population throughout Polk County and the
Willamette Valley;

Ever growing dependence on surface water supplies for many jurisdictions and
municipalities, agriculture, and industries from large flood control reservoirs in the
Willamette and Santiam River system;
lncrease in frequency of toxic algal blooms in the Willamette and Santiam River
system reservoirs, resulting in restrictions on the use of waterfrom these reservoirs
for drinking, as well as potentially being unsafe for agricultural irrigation and other
uses. Algal blooms can necessitate purchasing and transporting water from
alternative sources;

As drought is typically accompanied by earlier onset of snowmelt (e.g., during flood
control or early storage season), little or no snowmelt runoff is stored for later;

a
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o Earlier start of growing season, before the start of irrigation season, which means

that crops may not be irrigated until the irrigation season begins; and

r lnsufficient number of farm workers available to work during the early onset growing

season, as they are scheduled to arrive during the onset of irrigation season.

Drought is typically measured in terms of water availability in a defined geographical area. lt

is common to express drought with a numerical index that ranks severity. Most federal

agencies use the Palmer Method which incorporates precipitation, runoff, evaporation, and

soil moisture. However, the Palmer Method does not incorporate snowpack as a variable.

Therefore, it is not believed to provide a very accurate indication of drought conditions in

Oregon and the Pacific Northwest.

The Standardized Precipitation-Evapotranspiration lndex (SPEI) is an index of water

conditions throughout the state. The index is designed to account for precipitation and

evapotranspiration to determine drought. The lowest SPEI values, below -2.0, indicate

extreme drought conditions. Severe drought occurs at SPElvalues between -2.0 and -l-.5, and

moderate drought occurs between -1.5 and -1.0.

Figure 2-3 shows the water year (October l- - September 30) history of SPEI from l-895 to

2023 for Polk County. The SPEI record indicates that the county has experienced two (2)

periods of extreme drought (water years 1977 and 2001) and 14 periods of severe drought

(including water years 1987, Igg2,Igg4,2AO3,2OL5, and 2021). ln addition, there are five

(5) years of moderate drought.t+

1a Oregon Water Resources Department Public Declaration Status Report,

http://apps.wrd.state.or.us/apps/wr/wr drought/declaration status report.aspx,accessed April7,2023.
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Figu re 2 -3 Standardized Precipitation-Evapotranspiration I ndex, 1 2 - Months Ending
in September, Polk County, OR (1895-2023)

-l

-2

1920 1930 1960 2010 2020
Source: Western Regional Climate Center. West Wide DroughtTracker. https://wrcc.dri.edu/wwdt,/time/. Created February 13,
2024. Data retrieval method: Counties.

History

o 1904-1905: A statewide drought period of about t 8 months.
o !9\7-!93L: A very dry period throughout Oregon, punctuated by brief wet spells in

1,920-21. and 1927.
o I92B-I941: Statewide prolonged drought caused major agricultural problems.
o 1-939-1941: A three-year intense drought in Oregon.
o I976-1981: lntense drought in western Oregon; I976-1977 single driest year of

century (eclipsed only by 2015 water-year). During this period Polk County used dry
ice seeding to enhance winter precipitation for agriculture use.

r 1-985- i.994: Ten consecutive years of drought cause problems statewide; fires were
common and insects attacked trees; a drought emergencywas declared in 1992. As a

result, Polk County adopted a water curtailment plan. Crop damage was documented
and water systems were affected. However, no Polk County residents submitted
claims for losses. The governor declared drought.

o 2000-2001: Severe drought conditions; October 20OO to February 2001 was the
second driest period of record in Washington and Oregon.

o 2005: February 2005 was the driest since 1"977.
r August 2015: Federal Drought Declaration due to low snowpack levels, and low water

conditions. Governor and federal declarations of drought.
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El Nino/La Nina

El Nifio Southern Oscillation (ENSO) weather patterns can increase the frequency and

severityof drought. During El Nifio periods, alterations in atmospheric pressure in equatorial

regions yield an increase in the surface temperature off the west coast of North America.

This gradual warming sets off a chain reaction affecting major air and water currents

throughout the Pacific Ocean; La Nifia periods are the reverse with sustained cooling of these

same areas. ln the North Pacific, the Jet Stream is pushed north, carrying moisture laden air

up and away from its normal landfall along the Pacific Northwest coast. ln Oregon, this shift

results in reduced precipitation and warmer temperatures, normally experienced several

months after the initial onset of the El Nifio. These periods tend to last nine to twelve
months, after which surface temperatures begin to trend back towards the long-term

average. El Niffo periods tend to develop between March and June and peak from December

to April. ENSO generally follows a two to seven-year cycle, with El Nifio or La Nifia periods

occurring every three to five years. However, the cycle is highly irregular, and no set pattern

exists. The last major El Nifio was during 1997-1998 and in 2015-201.6 Oregon experience a

"super" El Nifio (the strongest in 15 years, the two previous events occurred in 1"982-1983

and 1997-L998)that included record rainfall and snowpack in areas of the state.15ln2023, a

new El Nifio period began, which has a 54% chance of ending up "historically strong",

potentially ranking in the top 5 on record.16

Future Projections,'

According to OCCRI report "Future Climote Projections: Polk County" (March 2023), drought,

as represented by low summer soil moisture, low spring snowpack, low summer runoff, and

low summer precipitation, is projected to become more frequent in Polk County by the

2050s. The incidence of related negative physical and mental health outcomes, especially

among low income, tribal, rural, and agricultural communities, is likelyto increase.

lncreasingly frequent droughts will have economic and social impacts upon those who

depend upon predictable growing periods (ranches, farms, vineyards, gardeners) as well as

upon the price and availability of fresh vegetables. lt may also stress localjurisdiction's ability

to provide waterfor irrigation or commercialand household use. Low income, tribal, rural,

and farming and farmworker communities will be especially susceptible to negative health

effects because of drought and associated water scarcity and poor water quality.

ls Cho, Renne. "El Nino and global warming - what's the connection." Phys.org, February :, zole. https://phvs.ore/news/2016-02-el-
n in o-glo ba l-wa rm inqwhat. htm I

r0 December 2023 El Niflo update: adventurel Emilv Becker, December 13, 2023, NOAA Climate.sov
17 Oregon Climate Change Research lnstitute (OCCRI), Future Climate Proiections, Polk Countv, Oregon, lvlay 2023.

o I Polk County Natural Hazards Mitigatron Plan zoz4: Hazard lD and Risk Assessment Page I r7



Climate models for Oregon suggest future regional climate changes include increases in
temperature around 0.2-I"F per decade in the 21st Century, along with warmer and drier
summers, and some evidence that extreme precipitation will increase in thefuture.
lncreased droughts may occur in the Willamette Valley under various climate change
scenarios as a result of various factors, including reduced snowpack, risingtemperatures, and
likely reductions in summer precipitation. Climate models suggest that as the region warms,
winter snow precipitation will likely shift to higher elevations and snowpack will be
diminished as more precipitation falls as rain alteringsurfaceflows. 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.

Expansive Soils
The addition of moisture to any type of soilwill cause a change in volume, which is referred
to as a shrink-swell characteristic.le Expansive soils are typically comprised of clay minerals
that under some conditions are capable of significantly increasing in volume when moisture
is added. Clay soils consist of mineral particles that are less than 0.002 millimeters in

diameter.

Linear extensibility is used to determine the shrink-swell potential of soils. Linear extensibility
refers to the change in soil volume as the moisture content is decreased from a moist to a

dry state. The amount and type of clay minerals in the soil influence volume change. The
volume change is described as a percentage value change for the soil being tested. A low
shrink-swell potential is considered lessthan a 3%change in soilvolume; whereas a high
shrink- swell potential is greater than 6% change in soil volume.le

Soil expansion may be caused by changes in soil moisture, variations in thickness and
composition of the expansive foundation soil, non-uniform structural loads, and the
geometry of the structure. Potential sources of moisture changes are variation in
precipitation, poor gutter or water drainage, vegetation changes over time (such as root
growth of nearby trees), and plumbing leaks. By affecting the relative moisture of soils
underlying foundations, uneven movement such as localized heave can occur, causing
shifting and non- uniform foundation movements, thus impacting the structures above.

Manysources of soil moisture change can be avoided, minimized, or mitigated through
planning and structure maintenance. Some signs of possible soil expansion include:
separation of joints and trim; cracks in walls, floors, or concrete; and bowed or non-vertical
walls. Some possible mitigation measures are maintaining separation between structures and
runoff, using compact fillto shed water, not absorb it, and planting trees a distance equalto
their mature height away from buildings to reduce root interference.

Several different types of soil expansion related to structures and infrastructure exist, which
can include but are not limited to:

18 US Department ofAgriculture, Natural Resources Conservation Service (USDA NRCS). 2008. National Cooperative Soil
Survey, Physical Soil Properties-Polk County, Oregon.
1s lbid.
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. Doming heave - upward, long-term, dome-shaped foundation movement that
develops over many years

r Cyclic heave - shrink and swell associated with seasonal or water leak events

o Edge heave - damaging edge or dish-shaped heaving

o Lateral movement - lateral thrust of expansive soils

More than 162,000 acres in Polk County contain soils with "moderate" to "severe" shrink-

swell potential. These areas are primarily located in the northern and eastern parts of the

county. The City of Dallas has large areas of moderate to severe shrink-swell potential.

The geographic extent of expansive soil events is directly dependent on the extent of clay-

based expansive soiltypes and the size and type of moisture event that triggers the soil

expa nsion.

Another dependent factor contributing to risk is the amount and type of infrastructure that
exists at the expansive soil location and near proximity, as well as the percentage volume

change of the swelling or shrinking soil. The vulnerability of critical infrastructure could be

assessed by the location of expansive soil types. The extent of expansive soil effects could be

very local and limited to a single structure (i.e., resulting from a plumbing leak), or more

landscape in nature due to a large area of soil moisture change (i.e., resulting from a large

flood or storm event).

Proba bi I ity Assessment

Droughts are not uncommon in the State of Oregon, nor are they just an "east of the

mountains" phenomenon. They occur in all parts of the state, in both summer and winter.

Oregon's drought history reveals many short-term and a few long-term events. The average

recurrence intervalfor severe droughts in Oregon is somewhere between B and 12 years.

According to SPEI analysis there have been five years of severe drought between 1923 and

2023.

Based on the available data and research for Polk County the NHMP Steering Committee

assessed the probability of experiencing a locally severe drought as "moderate," meaning

one incident is likely within the next 35 to 75 years; this rating has not chonged since the

previous NHMP,

Expansive soil events are difficult to predict since the location and time when water is

available to the soil varies throughout the lifespan of a structure. Most soil expansion and

associated structural damage has been shown to occur within five to eight years following

construction. However, the effects of heave may also not be observed for many years until

some change occurs in the foundation conditions to disrupt the moisture regime. The

probability of damages increases for structures on expansive soils when the climate
(increased rain), structure construction (type of foundation used), or occupancy habits (e.g.,

gardening, water diversion, etc.), increases the amount of moisture in the soil.
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Vulnerability Assessment

The environmental and economic consequences can be significant, especially for the
agricultural sector. Other direct environmental effects of drought include livestock death or
decreased production, wildland fire, impaired productivity of forest land, damage to fish
habitat, loss of wetlands, and decreased air quality. Drought is also associated with insect
infestation, disease, and wind erosion. lndirect effects to society are measured by the
economic and physical hardships brought on by drought and by the increased stress on
residents of a drought-stricken area. The economic impact of drought is estimated between
56 and Sg blllion annually in the United States. These costs primarily affect agricultural,
forestry, fisheries, recreation and tourism, transportation, and energy sectors.

Drought can affect all segments of Polk County's population, particularly those employed in
water-dependent activities (e.g., agriculture, hydroelectric generation, recreation, etc.). Also,
domestic water-users may be subject to stringent conservation measures (e.g., rationing) as
per the county's water management plan and could be faced with significant increases in
electricity rates.

All parts of Polk County are susceptible to drought; however, the following areas and issues
are of particular concern:

o Agriculture
r Drinking water system
r Power and water enterprises
r Residential and community wells in rural areas
o Fire response capabilities
o Fish and wildlife

Potential impacts to community water supplies and farming are the greatest threats.
Additionally, long-term drought periods of more than a year can impact forest conditions and
set the stage for potentially destructive wildfires.

The NHMP Steering Committee rated the County as having a "moderate" vulnerability to
drought hazards, meaning 1,- 1.0o/o of the region's population or assets would be affected by
a major drought emergency or disaster; this rating has not changed since the previous
NHMP.

Potential damages to structures from expansive soils in Polk County include: cracks in grade
beams, walls, and drilled shafts; distortion and cracking of pavements and on-grade floor
slabs; failure of steel or concrete blocks supporting grade beams; jammed or misaligned
doors and windows; and buckling of basement and retaining walls due to lateralforces.
Extensive damage can potentially result in the condemnation of structures.

A comprehensive risk and vulnerability assessment is not available for the drought hazard.
Statewide droughts have historically occurred in Oregon, and as it is a region-wide
phenomenon, all residents are equallyat risk. Structural damagefrom drought is not
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expected; rather the risks are present to humans and resources. Agriculture, fishing, and

timber have historically been impacted, as well as localand regionaleconomies.

ln Polk County, there are several roads that show signs of pavement heaving due to
underlying expansive soils:lames Howe Road, Crowley Road, Perrydale Road, and Grand

Ronde Road appearto be underlain with expansive soils. Atthe north end of Perrydale road,

there are obvious horizontal cracks indicative of pavement heaving.

More information on this hazard can be found in the Risk Assessment for Resion 3. Mid-

Willamette Vallev, of th e Oreson NHMP (2020\

Future Projections

According to the Oregon Climate Change Research lnstitute (OCCRI report) "Future Climate

Projections, Polk County, "20 the incidence, extent, and severity of drought has increased over

the last 20 years relative to the twentieth century, and this trend is expected to continue.

Seasonaldrought conditions are projected to occur more frequently in Polk County bythe
2050s. The incidence of related negative physicaland mental health outcomes, especially

among low income, tribal, rural, and agriculturalcommunities, is likelyto increase.

lncreasingly frequent droughts will have economic and social impacts upon those who

depend upon predictable growing periods (ranches, farms, vineyards, gardeners) as well as

upon the price and availability of fresh vegetables. lt may also stress local jurisdiction's ability

to provide water for irrigation or commercial and household use.

Ea rthq ua ke

Significant Changes since Previous NHMP:

No significant changes have been made to this section since the previous update. No

development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

The Pacific Northwest in general is susceptible to earthquakes from four sources: 1)the
offshore Cascadia Subduction Zone;2) deep intraplate events within the subducting Juan de

Fuca Plate;3)shallow crustal events within the North American Plate and 4) earthquakes

associated with volcanic activity.

Perthe Oregon Natural Hazard Mitigation Plan: Region 3 Profile, fourtypes of earthquakes

affect Region 3: (a)shallow crustalevents, (b) deep intra-plate events within the subducting

iuan de Fuca plate, (c)the offshore Cascadia Subduction Zone (CSZ) Fault, and (d)

earthquakes associated with renewed volcanic activity.

20 Oregon Climate Change Research lnstitute (OCCRI), Future Climate Proiections, Polk Countv, Oreqon, May 2023.
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The Cascadia Subduction Zone is a 680-mile-long zone of active tectonic convergence where
oceanic crust of theluan de Fuca Plate is subducting beneath the North American continent
at a rate of 4 cm per year. Scientists have found evidence that 11 large, tsunami-producing
earthquakes have occurred offthe Pacific Northwest coast in the past 6,000 years. These
earthquakes took place roughly between 300 and 5,400 years ago with an average
occurrence interval of about 510 years. The most recent of these large earthquakes took
place in 1700 A.D.21

The CSZ is the chief earthquake hazard for the Mid/Southern Willamette Valley. This area is
particularly vulnerable due to the large area susceptible to earthquake-induced landslide,
liquefaction, and ground shaking.

ln a 500-year modelfor a CSZ event or combined crustalevents, five of the 1-5 counties with
highest expected damages and losses are in this region: Lane, Marion, Benton, Linn, and
Yamhill. Seismic lifelines will be affected by prolonged ground shaking with several roadways
susceptible to landslide, rockfall, or liquefaction. ln Region 3, a CSZ event could cause a

potential loss of almost Sg+gV in state building and criticalfacility assets, 93%of it in Marion
County alone. The potential loss in local criticalfacilities is somewhat greater at almost
Sf .Zg. Again, Marion County's potential loss is greatest at 48%. Potential losses in Lane Line,
Polk, and YamhillCounties are similar, ranging fromg-t4%. Benton County's potential loss is

significantly less.

Location and Extent

Polk County is located within the geographical area bordering the Cascadia Subduction Zone.
This zone is comprised of an 800-mile slopingfault and severalsmaller inland and offshore
faults extending from British Columbia to the north and Northern California to the soutH. The
fault system separates the Juan de Fuca and North American plates.

The other earthquake scenario examined in the Oregon Department of Geology and Mineral
lndustries (DOGAMI) 2024 Multi-Hazard Risk Report for Polk County is the Turner and Mill
Creek Fault, located approximately B miles (-13 km) east of lndependence and oriented east
to west. Unlike CSZ, which is a very large and deep fault between two tectonics plates, the
Turnerand MillCreek Fault is crustal, meaning it is a crackwithin the North American plate.
Despite their comparativelysmallsize, crustalearthquakes can cause significant damage due
to their proximity to the surface and the built environment. The estimated maximum fault
displacement for the Turner and Mill Creek Fault could produce relatively large (Mw-6.6)
earthquakes, enough to pose a significant hazard.22 Although the damage produced from this
fault would be far more localized than a CSZ event, it poses a serious seismic threat to the
communities in the vicinity of the eastern portion of Polk County. The current understanding
of this fault and various aspects of its frequency and magnitude are limited. However, the

21 The Cascadia Region Earthquake Workgroup, 2005. Cascadia Subduction Zone Earthquakes: A magnitude 9.0 earthquake
scenario. https://crew.org/products-and-programs/earthquake-scenarios/
22 DOGAMI, Multi-Hazard Risk Rerlor! for Polk Countv, Oregon,2OZ4.

o I Polk County lrlaturalHazards Mitigation Plan zoz4: Hazard lD and Risk Assessment Paqe I zz



likelihood of a damaging Cascadia Subduction Zone earthquake occurring is far higher than a

Turner and Mill Creek Fault.

Map 2-1 shows earthquake epicenters, active faults, and soft soils of Polk County. The

earthquakes shown in the figure are relatively insignificant events below M 2.0. The larger

events may have been felt slightly, but little to no structural/property damage resulted. Thus,

the seismic hazard for Polk County arises predominantly from major earthquakes within the

Cascadia Subduction Zone. Smaller, crustalearthquakes in or near PolkCountycould be

locally damaging but would not be expected to produce widespread or major damage.

Map 2-1 Liquification Susceptability, Earthquake Epicenters (2005-2023), and

Active Faults

Source: Oregon Partnership for Disaster Resilience. Oregon Department of Geology and Mineral Industries.

Note: To view detail clickthis linkto access Oregon HazVu. Refer to Appendix D: Community Risk Profiles for more

information.

The Oregon Department of Geology and Mineral lndustries (DOGAMI), in partnership with

other state and federal agencies, has undertaken a rigorous program in Oregon to identify

seismic hazards, including active fault identification, bedrock shaking, tsunami inundation

zones, ground motion amplification, liquefaction, and earthquake induced landslides.

DOGAMI has published severalseismic hazard maps that are available for communities to

use. The maps show liquefaction, ground motion amplification, landslide susceptibility, and

relative earthquake hazards. OPDR used the DOGAMI Statewide Geohazards Viewer to
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present a visual map of recent earthquake activity, active faults, and liquefaction; ground
shaking is generally expected to be higher in the areas marked by soft soils. The severity of
an earthquake is dependent upon severalfactors including: 1)the distance from the
earthquake's source (or epicenter); 2) the ability of the soil and rock to conduct the
earthquake's seismic energy;3)the degree (i.e., angle)of slope materials;4)the composition
of slope materials; 5)the magnitude of the earthquake; and 6)the type of earthquake.

For more information, see the following reports:

o Open File Report - O-13-06 Statewide Cascadia Earthquake Hazard Data, 2013
r Open-File-Report: 0-03-02 - Map of Selected earthquakes for Oregon (IB4I-2O02),

2003
o Open-File-Report: O-07-02 - Statewide seismic needs assessment: lmplementation of

Oregon 2005 Senate Bill 2 relating to public safety, earthquakes, and seismic
rehabilitation of public buildings, 2007

. lnterpretive Map Series: IMS-g - Relative earthquake hazard maps for selected urban
areas in western Oregon 2000

o Open-File-Report: O-L3-22 - Cascadia Subduction Zone earthquakes: A magnitude 9.0
earthquake scenario, 2013

o Additional reports are available via DOGAMI's Publications Search website:
httns://www .oresonseolosv.orslnrrhs/n ubsearch.htm

Other agency/ consultant reports:

r Oregon Resilience Plan (2013)

History

Polk County has not experienced any major earthquake events in recent history. Seismic
events do, however, pose a significant threat. A Cascadia Subduction Zone (CSZ) event could
produce catastrophic damage and loss of life in polk County.

While Polk County has not experienced any significant earthquakes in recent history,
earthquakes in Oregon that have affected the county are listed below23 (there have not been
any significant earthquake events since the previous NHMp):

r January 1700: Offshore, Cascadia Subduction Zone (CSZ)- Approximate 9.0 magnitude
earthquake generated a tsunami that struck oregon, washington, and Japan;
destroyed Native American villages along the coast (additional CSZ events occurred
approximately in 1400 BCE, 1_050 BCE, 600 BCE, 400, 750, and 9OO).

. April 1949: Olympia,7.1" magnitude, felt in Polk County.
o April 1961: Albany, 4.5 magnitude, minor damage in Albany.

23 lvan Wong and Jacqueline D..J. Bolt, 1995, "A Look Back at Oregon's Earthquake History, L841.-1-994", Oregon
Geology, pp. 125-139.
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. November !962: Portland- A 5.2-5.5 magnitude earthquake caused damage to many

homes (chimneys, windows, etc.); the earthquake was a crustal event.

r March 1963: Salem, 4.6 magnitude, minor damage in Salem.

o March 1993: Scotts Mills- A 5.6 magnitude earthquake caused S27-S30 million in

damages to homes, schools, businesses, state buildings (Salem). Crustal Event (FEMA-

9Bs-DR-OR).

Future Projections

Future development (residential, commercial, or industrial)within Polk Countywill be at risk

to earthquake impacts, although this risk can be mitigated by the adoption and enforcement

of high development and building standards. Reducing risks to vulnerable populations should

be considered during the redevelopment of existing properties.

Proba bi I ity Assessment

Polk County is susceptible to deep intraplate events within the Cascadia Subduction Zone

(CSZ), where the Juan de Fuca Plate is diving beneath the North American Plate and shallow

crustal events within the North American Plate.

Based on the available data and research for Polk Countythe NHMP Steering Committee

determined the probability of experiencing a Cascadia Subduction Zone (CSZ) is "medium",

meaning one incident is likely within the next 35 to 75 years. This is decreosed from the

previous NHMP which roted the probobitity as high. Additionally, the probability of a crustal

earthquake is "low", meaning one incident is likely within the 100 years. This is decreosed

from the previous NHMP which roted the probobility as moderate.

Cascadia Subduction Zone
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 31-4 years ago in January of

1700. The probability of a 9.0+ CSZ event occurring in the next 50 years ranges fromT - 1'2%.

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 31 - 43%.

New research from Oregon State University suggests that the CSZ has at least four segments

that sometimes rupture independently of one another. Magnitude-9 ruptures affecting the

entire subduction zone have occurred 19 times in the past l-0,000 years. Over that time,

shorter segments have ruptured farther south in Oregon and Northern California, producing

magnitude-B quakes. As such, the risks of a subduction zone quake may differ from north to

south. Quakes originating in the northern portion of the CSZtend to rupture the full length of

the subduction zone. ln southern Oregon and Northern California, quakes alongthe
subduction zone appear to strike more frequently.
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Benioff (DeeplZone
Deep intraplate earthquakes may have magnitudes up to 7.5, with probable recurrence
intervals of about 500 to 100 years (recurrence intervals are poorly determined by current
geologic data).

Crustal Zone
Establishing a probability for crustal earthquakes is difficult given the small number of
historic events in the region. Based on the historical seismicity in Western Oregon and on
analogies to other geologically similar areas, small to moderate earthquakes up to M5 or
M5.5 are possible almost anywhere in Western Oregon, including Polk County. Although the
possibility of larger crustal earthquakes in the M6+ range cannot be ruled out, the probability
of such events is likely to be very low. Earthquakes generated by volcanic activity in Oregon's
Cascade Range are possible, but likewise unpredictable. For more information, see DOGAMI
reports linked above,

Vulnerability Assessment

The localfaults, the county's proximityto the Cascadia Subduction Zone, potentialslope
instability and the prevalence of certain soils subject to liquefaction and amplification
combine to give the county a high-risk profile. Due to the expected pattern of damage
resulting from a CSZ event, the Oregon Resilience Plan divides the State into four distinct
zones and places Polk County predominately within the "Willamette Valley Zone" (Valley
Zone, from the summit of the Coast Range to the summit of the Cascades). However,
portions of the county are within the "CoastalZone" (the area outside of the tsunami zone,
from the Oregon coastline to the summit of the Coast Range)24. Within the Valley Zone
damage and shaking is expected to be widespread but moderate, an event may be disruptive
to daily life and commerce, and the main priority is expected to be restoring services to
business and residents.2sWithin the CoastalZone, damage and shaking is expected to be
severe and communities may be isolated, the main priority after an event would be to keep
the population sheltered, fed, and healthy.26

Map 2-2 shows the expected shaking/ damage potential for Polk County because of a
Cascadia Subduction Zone (CSZ) earthquake event. The figure shows that the county will
experience "very strong" to "severe" shaking that will last two to four minutes. The strong
shaking will be extremely damaging to lifeline transportation routes including l-5, Highway
22, and Highway 99W. For more information on expected losses due to a CSZ event see the
Oregon Resilience Plan (note, several of the County and City mitigation actions utilize the
analysis within the ORP as justification and to inform their rationale).

24 Oregon Seismic Safety Policy Advisory Commission, Oregon Resilience plan (20131
25 lbid.
26 tbid.
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Map 2-2 Cascadia Subduction Zone Perceived Shaking

Source: Oregon Partnership for Disaster Resrlience. Oregon Department of Geology and Mineral lndustries.

Note: To view detail click this link to access Oregon HazVu. Refer to Appendix D: Community Risk Profiles for more

rnformation.

The NHMP Steering Committee rated the County as having a "high" vulnerability to the

Cascadia Subduction Zone (CSZ) earthquake hazard meaning that more than 10% of the

region's population or assets would be affected by a major CSZ event. All of Polk County is

subject to earthquakes; however, the western portion of the county is more susceptible to

damages because of its proximity to the Cascadia Subduction Zone.

Additionally, the Steering Committee rated the County as having a "low" vulnerability to a

crustal earthquake event, meaning that less lhan I% of the region's population or assets

would be affected by a major crustal earthquake event. The previous NHMP roted CSZ

earthquake vulnerability os "moderote" and crustal earthquake vulnerability os "moderote"

2007 Rapid Visual Survey

ln2OOl, DOGAMI completed a rapid visual screening (RVS) of educational and emergency

facilities in communities across Oregon, as directed bythe Oregon Legislature in Senate Bill 2

(2005). RVS is a technique used by the Federal Emergency Management Agency (FEMA),

known as FEMA 154, to identify, inventory and rank buildings that are potentially vulnerable

to seismic events. DOGAMI ranked each building surveyed with a'low,''moderate,''high,'or
'very high' potentialfor collapse in the event of an earthquake. lt is important to note that
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these rankings represent a probability of collapse based on limited observed and analytical
data and are therefore approximate rankings. To fully assess a building's potential for
collapse, a more detailed engineering study completed by a qualified professional is
required, but the RVS study can help to prioritize which buildings to survey.

DOGAMI surveyed 23 buildings in Polk County (not including facilities located in Salem).
Buildings with a 'high'or'very high' potentialfor collapse are listed below. Additional
information can be found within the RVS studv on DOGAMI's website
(www. oreRongeologv. org).

'Very High' Collapse Potential
r Dallas Police Department (Dallas)

o Henrv Hill Elementary School (lndependence)
o lndependence ElementarySchool (lndependence)

'High' Collapse Potential
r Dallas High School (Dallas)

r LaCreole Middle School (Dallas)

. Lyle Elementary School (Dallas)
o Whitworth ElementarySchool (Dallas)
o Dallas Academy (Dallas)

o Dallas Fire Station (Dallas)

o Willamina Middle School at Grand Ronde (Grand Ronde)
r Central High School (lndependence)
o HenrV Hill Elementary School (lndependence)
r Talmadge Middle School (tndependence)
r lndependence Police Department(lndependence)
o Polk County Fire District 1 (tndependence)

ln addition to building damages, utility (electric power, water, wastewater, naturalgas) and
transportation systems (bridges, pipelines) are also likelyto experience significant damage. ln
addition, there is a low probabilitythat a major earthquake will result in failure of upstream
dams.

Utility systems will be significantly damaged, including damaged buildings and damage to
utility infrastructure, including water and wastewater treatment plants and equipment at
high voltage substations (especially 230 kV or higher which are more vulnerable than lower
voltage substations). Buried pipe systems will suffer extensive damage with approximately
one break per mile in soft soil areas. There would be much lower rate of pipe breaks in other
areas. Restoration of utility services will require substantial mutual aid from utilities outside
of the affected area.27

27 Regional All Hazard Mitigation Master Plan for Polk, Lane and Linn Counties: Phase ll (200L)
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Mitigation Successes

Seismic retrofit grant awards per the Seismic Rehabilitation Grant Program" have been

funded to retrofit the following critical facilities within the last five years (2017-2022):

r Dallas School District - Whitworth Elementary Gym - SZOO,t6O

r Dallas School District - LaCreole Middle School Gym - 52,046,735
r Dallas School District - Dallas HS Gym - 52,495,005
o Falls City School District - Falls City HS Gym - 52,495,060

ln addition, the following structures have also had some structural and/or non-structural

seismic retrofitting:

o Whitworth Elementary School (Doltos School District 2), brick flue was removed ond a

stoinless steel flue was installed, funded per 2009 local school bond (completed in

August 201-0).

c Lyle Elementary School (Dotlos School District 2), brick flue wos removed and a

stainless steel flue was instolled, funded per 2009 locol school bond (completed in

August 2010).
o Dollos High School (Dattos School District 2), brickflue wos removed ond a stoinless

steel flue wos installed, funded per 2AO9 local school bond (completed in August

2010).
o Morrison Campus Alternative School (1251 Moin St., Dallas School District 2), brick

flue was removed ond a stainless steel flue was installed, stodium concrete foundotion
wos installed, dry rot removed and structural upgrades to columns, press box support

wos engineered and upgraded;funded per 2009 local school bond (completed in

August 2010, stadium upgrades in September 2011).

o !ndependence Elementary School remodeled.

o Seismic improvements to severol County-owned bridges'

For more information, see: Open-File-Report: O-07-O2 - Statewide seismic needs assessment:

lmplementation of Oregon 2005 Senate Bill 2 relating to public safety, earthquakes and

seismic rehabilitation of public buildings.

ide Seis nt Usi reent

2s The Seismic Rehabilitation Grant Program (SRGP) is a state of Oregon competitive grant program that provides funding for

the seismic rehabilitation of critical public buildings, particularly public schools and emergency services facilities.
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2008 Assessment

ln 2008, the Oregon Department of Geology and Mineral lndustries (DOGAMI) developed
regional earthquake hazard information to assess potential damages and losses for various
earthquake scenarios in the Mid-Willamette Valleyzs. More specifically, DOGAMI:

r ldentified the primary geologic hazards of Yamhill, Marion, Polk, Benton, Linn, and
Lane Counties and the City of Albany;

r Developed countywide earthquake and landslide hazard maps for each county; and
r Developed future earthquake damage estimates for each community.

Damage and loss estimates for each community were analyzed for two earthquake scenarios

o A magnitude -6.7 crustal fault earthquake (Mill Creek)
o A magnitude 8.5 Cascadia Subduction Zone earthquake

lnformation was consolidated into the Hazards U.S. Multi-Hazard methodology and
computer application (HAZUS - MH), which is a federally developed program used to model
various earthquake scenarios and estimate associated damage and loss. The following is a
brief summary of damage and loss estimates for Polk County in a magnitude 8.5 Cascadia
Subduction Zone earthquake scenario:

o Estimated fatalities during late afternoon business hours: 49
r lnjuries from minor to life threatening: 720
o Households displac ed: 1.,822
o People needing shelter: 454
e lnjuries requiring hospitalization: 186
. Approximately 29% of buildings would be at least moderately damaged.

Note: Polk County hos one hospitol with 6 beds (up to 15). The hospital is expected to incur
moderate damage due to earthquake impacts in the HAZL\s MB.5 CSZ scenorio.

For more information, see: lnterpretive Map Series: IMS-024- Geologic hazards, earthquake
and landslide hazard maps, and future earthquake damage estimates for six counties in the
Mid/Southern Willamette Valley including Yamhill, Marion, Polk, Benton, Linn, and Lane
Counties, and the City of Albany, Oregon, 2OOB.

2A24 DOGAM I Assessment

ln 2024, the Oregon Department of Geology and Mineral lndustries (DOGAMI) developed a

multi-hazard risk report for Polk County3o. The purpose of this project was to provide
communities with detailed risk assessment information to enable them to compare hazards

2e Burns, William J., R. Jon Hofmeister, and Yumei Wang. Geologic Hazards, Earthquake and Landslide Hazard Maps, and
Future Earthquake Damage Estimates for Six Counties in the Mid/Southern Willamette Valley including yamhill, Marion,
Polk, Benton, Linn, and Lane Counties, and the City of Albany, Oregon. Oregon Department of Geology and Mineral
lndustries Interpretive Map Series IMS-24. 2008.
30 DOGAMI, Multi-Hazard Risk Report for polk Countv, Oregon, Table A-L.2024.
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and act to reduce their risk. More specifically, damage and loss estimates for each

community were analyzed for two earthquake scenarios:

r A magnitude -6.6 crustal fault earthquake (Turner and Mill Creek)

r A magnitude 9.0 Cascadia Subduction Zone earthquake

The results indicate that a Cascadia Subduction Zone (CSZ) earthquake will cause significant

damage and losses (10%) throughout Polk County. Findings indicate that most of the study

area's criticalfacilities are at high risk during a CSZ earthquake. Many of the contributing

factors to damage are soils that are susceptible to seismic shaking. The Willamette River and

Ash Creek floodplains are composed of seismically reactive soils where the majority of the

buildings in Polk County are located. Since these soils amplify ground shaking, the probability

of earthquake damage is greater for structures built in these areas.

Under a CSZ Mw-9.0 earthquake scenario,2,782 buildings, including ten (10) of L4 critical

facilities, in unincorporated Polk County may be non-functioning following a Cascadia

earthquake. Over 553 individuals may be displaced (2.8% of the population), with a loss

estimate of S52B.2M (a loss ratio of 1-1%). Throughout the County, a CSZ event will cause an

estimated total loss of S1.3 billion.

While a CSZ event will cause substantial widespread damage throughout the entire study

area, our results indicate a Turner and MillCreek Fault Mw-6.6 earthquake will cause

moderate damage to areas in the eastern portion of the county. Two (2) of L4 critical

facilities in unincorporated Polk County and over 1,000 buildings would be non-functioning

afterthistype of earthquake,andl.,T2B individuals may be displaced, with a loss estimate of

SZrc.ZVt (a loss ratio of 4.60/o). Throughout the county, a Turner and Mill Creek Fault episode

could cause 5726.5M in losses.

Building vulnerabilities such as the age of the building stock and occupancy type are

contributing factors in loss estimates. The first seismic buildings codes were implemented in

Oregon in the 1970's (judson, 2012) and by the 1990's modern seismic building codes were

being enforced. Approximately 600/o of Polk County's buildings were built before the l-990's.

lf buildings could be seismically retrofitted to moderate-or high-code standards, the impact

of an earthquake event would be greatly reduced.

Future Projections
Future development (residential, commercial, or industrial) within the city will be at risk to

earthquake impacts, although this risk can be mitigated bythe adoption and enforcement of

high development and building standards. Reducing risks to vulnerable populations should be

considered during the redevelopment of existing properties.
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Flood
Significant Changes since Previous NHMP:

This section has updated data forthe NationalFlood lnsurance Program and hazard history
No development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

Flooding results when rain and snowmelt create water flow that exceeds the carrying
capacity of rivers, streams, channels, ditches, and other watercourses. ln Oregon, flooding is

most common from October through April when storms from the Pacific Ocean bring intense
rainfall. Most of Oregon's destructive naturaldisasters have been floods.3lThe principal
types of floods that occur in Polk County include: riverine floods and urban floods.

Riverine or overbank flooding of rivers and streams is the most common type of flood
hazard. Riverine flooding most frequently occurs in winter and late spring. Air rises and cools
overthe Coast Range and its foothills and heavy rainfalldevelops over high-elevation
streams, as storms move from the Pacific across the Oregon Coast. ln this region, as much as
fourto six inches of rain can fall over a 24-hour period. Severe and prolonged storms can
raise rivers and streams to their flood stages for three to four days or longer.

Urban flooding occurs in developed areas where the amount of water generated from
rainfall and runoffexceeds the stormwatersystems'capacity. As land is converted from
agriculturaland forest uses to urban uses, it often loses its abilityto absorb rainfall. Rain
flows over impervious surfaces such as concrete and asphalt and into nearby storm sewers
and streams. This runoffcan result in the rapid rise of floodwaters. During urban floods,
streets can become inundated, and basements can fill with water. Storm drains often back
up because of the volume of water and become blocked by vegetative debris like yard waste,
which can cause additionalflooding. Development in the floodplain can raise the base flood
elevation and cause floodwaters to expand past their historic floodplains.

Location and Extent

Polk County lies within the Mid-Willamette Valley between the Coastal Range and the
Cascade Range, striated with rivers and tributaries. Melting snow and heavy winter rains
combine to produce devastating flood events because of the County's alluvial floodplain
topography on the main valleyfloor. These waterways easily exceed their banks because of
the relatively flat terrain.

Floods frequently occur in Polk County during periods of heavy rainfall. The primary sources
of riverine flooding include: the Willamette, Luckiamute, Little Luckiamute, and Yamhill
rivers, in addition to the North and South Ash, Berry, Gold, Gooseneck, Maxfield, Mill, Pedee,
Rickreall, Ritner, Rowell, salt, soap, and Teal creeks along with many lesser creeks and

31 Taylor, George H. and Chris Hannan. Ihe oregon Weother Book. Falls Clty, OR: oregon State University press. 1999.
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tributaries. Communities near these waterways are all susceptible to flood damage during a

flood event. A common thread from these water courses is their potential to disrupt

infrastructure by causing landslides, inundating roads, and eroding riverbanks and bridge

a butments.

Floods are described in terms of their extent (including the horizontal area affected and the

vertical depth of floodwaters) and the related probability of occurrence. Flood studies often

use historical records, such as stream-flow gauges, to determine the probability of

occurrence for floods of different magnitudes. The probability of occurrence is expressed in

percentages as the chance of a flood of a specific extent occurring in any given year.

The magnitude of flood used as the standard for floodplain management in the United States

is a flood having a one percent probability of occurrence in any given year. This flood is also

known as the 1OO-year flood or base flood. The most readily available source of information

regardrng the 100-year flood is the system of Flood lnsurance Rate Maps (FlRMs) prepared

by FEMA. These maps are used to support the National Flood lnsurance Program (NFIP). The

FIRMs show 1OO-yearfloodplain boundaries for identified flood hazards. These areas are also

referred to as Special Flood Hazard Areas (SFHAs) and are the basis for flood insurance and

floodplain ma nagement requirements.

FEMA released the current Digital Flood lnsurance Rate Map (DFIRM)for Polk County on

December 1.8,2006, which included data from city and unincorporated communities. This

map delineates the flood extent within the County. Some panels of this flood map set were

updated and reissued in October 2019.

Although FEMA is working through the Risk MAP process in Lane Countyto update the

FlRMs, Polk County is not participating currently. lnstead, the County is deferring floodplain

map amendments until such time as FEMA completes their programming and proposed

amendments related to Endangered Species Act compliance.

Areas with significant development in the mapped floodplains include North Dallas, East of

West Salem along the Willamette River, Northwest of lndependence along the North fork of
Ash Creek, South of Monmouth along the South fork of Ash Creek, and Southeast of Falls City

along the Little Luckiamute River. Portions of the following smaller communities are also

within FEMA-mapped floodplains: Rickreall, Pedee, Willamina, Grand Ronde, and McCoy. For

more information, refer to Table 2-5 and the following Flood lnsurance Study (FlS) and

associated Flood lnsurance Rate Maps (FIRM):

o Polk County Flood lnsurance Study (October 18, 201,9) Part L, Parl2, Part 3
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Table 2-5 Flood lnsurance Rate Maps (FlRMs)

Source: Polk County Flood Insurance Study (December 18, 2006)

The FEMA-mapped floodplains in Polk County include, for the most part, only areas along the
larger rivers and creeks which also have significant population and/or development.
However, many agricultural fields are mapped floodplains (generally A zone). Many other
areas in the county have significant flood risk but are not included in the FIRMs because of
smallstream size or low population in the area. Flood hazard evaluation for Polk County must

Willamette River

year peak discharge of 5,390 cfs 500-
Little Luckiamute River 41053C0355F, 41053C0360F, 41053C0400F year peak discharge of 7,070 cfs

Peak discharge had a 5 percent chance

Lukiamute River
Drainage area of 116 square miles
100-year peak discharge of 1"5,800 cfs

500-year peak discharge of 20,200 cfs

Drainage area of 129 square miles 100-
year peak discharge of 18,600 cfs 500-
year peak discharge of 21,800 cfs
Peak flow of 19,000 cfs at the USGS

stream gage near Wallace Bridge, about
two miles upstream from Willamina.

North Ash Creek

41053C0236F, 410s3C0238F, 41053C0239F,

47053C0237 F, 4IO\3CO24TF, 4r053C0242F,
4r053C0245F, 410s3C0265F, 41053C0401F,

41053C0402F

4to53C0245F, 41053C0400F, 41053C0403F,
41053C0404F, 41053C0402F

41053C0550F, 410s3C0575F

41053C0200F, 41053C0045F

41053C0200F, 41053C004sF, 41053C006sF,

410s3C0075F

uth Ash Creek

Berry Creek

Mill Creek
Drainage area of 27.5 square miles
100-year peak discharge of 6,640 cfs
year peak discharge of 7,890 cfs

Pedee Creek

Yamhill River

Creek

Gooseneck Creek

Rickreall Creek

Rowell Creek

Creek

Creek

eal Creek

41053C0375F,

41053C0200F,

41053C0236F,

47053C0242F,

41053C0286F

410s3C0200F,

41053C022sF,

41053C0575F

41053C0575F, 410s3C0425F, 41053C0450F,
41053C0410F, 470s3C027 0F, 410s3C0286F,

41053C0287F, 4I0'3C0279F, 41053C0283F,

410s3C0281F, 41053C0277 F, 41053C0150F

41053C0350F, 41053C0500F, 41053C0525F,

41053C0375F, 41053C0400F, 41"053C0425F,

41053C057sF

4r.053C0040F, 41053C0030F, 41053C0035F,
41053C0045F, 41053C0065F, 41053C0055F

41053C0200F, 47053C0225F, 41053C0075F,
41053C006sF

Drainage area of 7,270 square miles
L00-year peak discharge of 506,000 cubic
feet per second (cfs)

500-year peak discharge of 675,000 cfs

Drainage area of 22.4 square miles 100-

Drainage area of 46 square miles
100-year peak discharge of 13,300 cfs
500-year peak discharge of 17,200 cfs

41053C0525F

41053C0225F, 47053CO277 F,

41053CO237 F, 41053C0247F,

41053C0265F, 4\O53CO27 0F,

41053C0040F

41053C0250F, 41053C0100F

41053 41053C0360F
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also consider these localized high flood risk or repetitive flooding areas which lie outside

mapped floodplains.

The specialflood hazard that identifies the location and extent of the flood hazard is included

as Map 2-3 for more detailed mapping see the 2006 Flood lnsurance Study or the community

profile for Polk County located on the Oregon Risk MAP website. The Polk County Website

also has information on flood hazards.

Map 2-3 FEMA Special Flood HazardZone

Source: Oregon Partnership for Disaster Resilience. Oregon Department of Geology and Mineral lndustries

Note: To view detail click this link to access Oregon HazVu. Refer to Appendix D: Community Risk Profiles for more

information.

Additional reports are available via FEMA's Flood Map Service Center website

h msc.fema

Additional reports are available via DOGAMI's Publications Search website

https://www.o resonseo losv.ore/pu bs/p u bsea rch. htm

History

Polk County, as well as much of western Oregon, has recorded several very destructive floods

throughoutthe years. Listed below are historicalflooding events that affected Polk County.
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The main flooding problems within Polk County are primarily in the areas of Grand Ronde,
lndependence, (West) Salem, and, to a lesser degree, Dallas. The unincorporated countyalso
has a high level of estimated damage along the South Yamhill River. There are few areas of
concentrated flood damage in the study area along Ash Creek, Rickrealt Creek, South Yamhill
River, and the Willamette River.

The list below details significantflood events that have occurred in Polk County in the last
fifty years. No significant flood events have been added since the previous plan.

o December 1964: Nearlyevery river in the state of Oregon exceeded its flood stages as

weather stations set new precipitation records. This "Christmas Flood" event
triggered debris flows, bridge failures and flooding that caused thousands to evacuate
and closed airports, railways, and hundreds of miles of roads across the state. The
event ultimately killed 20 people and caused more than StSZ milllon in damages.

r January L965: Residents were still recovering from the Christmas Flood when they
were hit again by the January 31, l-965 flood. What made these back-to-back floods
so disastrous was the heavy rainfall onto near-record early snow depths. The
resulting water could not soak into frozen ground.

r February I9B7: Rains caused the Willamette and Luckiamute rivers and Rickreall
Creek to overtop their banks, inundate homes, and create highway problems from
extensive mudslides.

e February 1996: Virtually every county in the state received a disaster declaration due
to a combination of warm temperatures, heavy snowpack, and four days of record-
breaking rain. Many areas had already received above-average rainfall. Rivers were at
or reaching their capacities and flood stages. lncreased runoff and atypical sediment
and debris from recent logging activities contributed to conditions ripe for flooding
and landslides. Hundreds of homes were destroyed, power outages were widespread,
thousands were evacuated to public shelters, and five people died. Flood-related
damage estimates exceeded Sf billion.

o November 1996-January 1997: A tropical air mass swept across the state, once again
bringing record-breaking precipitation. The stormy weather continued into December
and early January 1997, as 26 major rivers reached flood stage. Snow melt and
intense rain caused extensive flooding that led to widespread landslides, erosion,
power outages, damaged homes and businesses, closed roads, and eventually
resulted in a Presidential Disaster Declaration.
o Polk County's Luckiamute and Willamette Rivers experienced extreme high water

flooding along with the rest of the State. Laurel Mountain, west of the City of
Dallas, far exceeded any Oregon location's record rainfall receiving 204.I2 inches
of rain (17 feet) which ultimately flowed into the Luckiamute River and Rickreall
Creek. The Willamette River's rapid water rise forced many residents along its
course to evacuate. Telecommunications, including some emergency
communications, were disrupted. FEMA disbursed repair and response assistance
totaling more than 53,000,000 to the State's public entities.
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December 2007: Severe storms, winds, mudslides, landslides, and flooding occurred

between December 1, and 17,2007 shutting down roads and highways including

lnterstate 5. Public infrastructure, homes, and personal property were damaged. ln

Oregon, 73,OOO residents were without power, and wastewater treatment plants

were overwhelmed. A major disaster was declared for the State of Oregon on

December 8,2007 with Polk County included in the declaration. Estimated losses

within Polk County are 51.,043,278.87.

lan 15-18,201-1: Flooding of Luckiamute River results in the closing of Sarah Helmick

State Park and covers Maple Grove Road near Monmouth. No reported injuries or

damages.

Jan 18, 2012: lndependence OR - flooding of Ash Creek trapped a driver at car-door

water level. No reported injuries or damages.

Dec 8,201"5: Flooding of the Luckiamute River promptingthe closing of Sarah Helmick

State Recreation Area and Luckiamute Landing State NaturalArea.2,000 utilities

customers in Salem and Keizer areas went without power as a result. No reported

injuries or damages.

Note: Other notable flooding events occurred in January L972, November 1973, January

1974, December 1995, December 2OO3-Janua ry 2004, March 2006, and December 2006'

Erosion
Erosion is a process that involves the wearing away, transport, and movement of land.

Erosion is typically a gradual process; however, it can also occur quickly as the result of a

flash flood, coastal storm, or other event. Most of the geomorphic change that occurs in a

river system is in response to a peak flow event. lt is a natural process, but its effects can be

exacerbated by human activity.

Generally, erosion occurs when the flow of the river changes and is directed towards the

banks or mid-channel islands. These changes can be caused by surface wind stress and

gravity waves that occur during storm events (primarily severe winter storms), transporting

sediment by bottom currents.

Several areas along the rivers and creeks in Polk County have been identified as vulnerable to

riverine erosion. Riverine erosion in local creeks was a particular concern during the 1964

flood event.

Erosion loss has historically occurred in Polk County. Rivers and creeks that have been

identified to be subject to the effects of erosion include the Willamette, Luckiamute, Little

Luckiamute, and South Yamhill Rivers, and Rickreall, Ash, Boughey, Glenn, Gibson, Berry,

Dutch, Everz, and Teal Creeks. The annual amounts of rain and wind that assailthe bank

combined with debris flows within the watersheds and loss of plant cover in riparian areas

induce erosion, particularly during severe storm events'

Erosion is considered a particular concern in the following locations:

o Falls City: affecting Little Luckiamute River and Berry, Dutch, Everz, and Tealcreeks'

a

a

a

a
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. lndependence: affecting the Willamette River to the east of Riverview Park.

While erosion has been identified as occurring within the county, only one event was
reported to result in damage. Based on past events and the lack of development in proximity
to erosion hazard areas, the magnitude and severity of erosion impacts in Polk County are
considered negligible, with the potentialfor criticalfacilities to be shut down for 24 hours or
less, and less than 1'0% of property or critical infrastructure being severely damaged.

Future Projections

According to the Oregon Climate Change Research lnstitute (OCCRI report) "Future Climate
Projections, Polk County," winter flood risk at mid- to low elevations in Polk County, where
temperatures are near freezing during winter and precipitation is a mix of rain and snow, is
projected to increase as wintertemperatures increase. The temperature increase will lead to
an increase in the percentage of precipitation falling as rain rather than snow.

The projected increases in total precipitation, and in rain relative to snow, likelywill increase
flood magnitudes in the region. Vulnerable populations adjacent to floodways (including the
unhoused, manufactured home communities, etc.)will be more at risk as the winter flood
risk increases.

Proba bi I ity Assessment

Polk County and the incorporated Cities of Dallas, Falls City, lndependence, and Monmouth,
participate in the National Flood lnsurance Program (NFIP) and are required to regulate
floodplain development. Any structure built in the floodplain after 1974 must meet NFtp
requirements for elevation and flood proofing. Polk County and the incorporated
jurisdictions use FEMA developed floodplain maps as the basis for implementing floodplain
regulations. FEMA has mapped the L0, 50, 1"00, and 5OO-year floodplains in portions of polk
County (see Map 2-3 and referenced FIS for more information). This corresponds to a 1.O%o,

2yo, I% and 0.2% chance of a certain magnitude flood in any given year. The 100-year flood is

the benchmark upon which the NFtP is based.

Flooding in western Oregon generally occurs when storms from the Pacific Ocean bring
intense or prolonged rainfall to the west coast. Polk County typically experiences the most
severe floods from winter rainfallfloods in December, January, and February. These floods
are occasionally exacerbated by frozen snowpacks where rain and snowmelt combine while
the ground is frozen, preventing ground seepage capability. The county is also subject to
flooding from river overflows, as well as flooding from local stormwater drainage. The county
is susceptible to winter rain flooding from October through April; while the months between
May and July bring snowmelt and runoff floods.

Based on the available data and research for PolkCounty, the NHMP Steering Committee
determined the probability of experiencing a flood is "high", meaning one incident is likely
within the next 10 to 35-year period; this rating hos not changed since the previous NHMp.
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Vu I nerabi lity Assessment

Flooding can occur every year depending on rainfall, snowmelt or how runoff from

development impacts streams and rivers. Surveys by the Department of Geology and Mineral

lndustries (DOGAMI), the County and FEMA have established the 1-00-year floodplain.

Changes to development patterns since 2015 have the potentialto incur increased risk of

flooding. However, Polk County development standards regulate, but do not prohibit, new

development in areas identified as floodplain. This reduces the impact of flooding on future

buildings.

A small proportion (1,.4%) of Polk County's buildings were found to be within designated

flood zones. Of the 592 buildings that are exposed to flooding, DOGAMI estimates that 113

(about I9%) are above the height of the 1OO-year flood. The Multi-Hazard Risk Report for

Polk County also estimates that 1,087 residents might have mobility or access issues due to

surrounding water.

Table 2-6 Risk Report Flood Loss Scenario Findings

Polk Courilyuride 100.year flood lo*s:
Number of buildings damaged: 4Zg

Loss estimate: 534,947,000
Loss ratio:0.3%
Damaged critical facilities: 2 of 81

1,087

Source: DOGAMI Multi-Hazard Risk Report for Polk Countv, Oregon,2024.

For mitigation planning purposes, it is important to recognize that flood risk for a community

is not limited only to areas of mapped floodplains. Other portions of the county outside of

the mapped floodplains mayalso be at relatively high riskfrom over bankfloodingfrom

streams too small to be mapped by FEMA or from local storm water drainage.

According to the Oregon Climate Change Research lnstitute (OCCRI report) "Future Climate

Projections, Polk County," an estimated 5791 properties in Polk County (21%)have a>26%

probability of being severely affected by flooding by 2050. Among the structures that may be

affected by flooding are 4623 residences (l9o/o) aI moderate risk, 387 commercial properties

(42%l at major risk, l-9 critical infrastructure facilities (e.g., hospitals; police, fire, and power

stations; and water treatment facilities) (35%) at moderate risk, and 27 (260/o) of social

facilities (schools, houses of worship, museums, and government or historic buildings) at

moderate risk. More than 820 of the 2550 miles of roads in Polk County (32%) were

estimated to be at severe risk of flooding and rendered impassable.

As of the publication of this NHMP, FEMA is providing an opportunityforthe county and

cities to participate in a Risk Mapping, Assessment, and Planning (Risk MAP) process that

would generate additional data on risks and vulnerabilities. The Risk Report would provide a

quantitative risk assessment that informs communities of their risks related to certain natural
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hazards (including flood). The County has deferred participation in the Risk MAp project until
such time as FEMA and the Oregon Department of Land Conservation and Development
have determined what requirements will be imposed upon local jurisdictions related to
Endangered Species Act compliance (Oregon BiOp). Once ordinance changes are made, the
county can incorporate any federally generated risk assessment into this plan to provide
greater detailto sensitivity and exposure to the flooding hazard.

The NHMP Steering Committee rated the county as having a "moderate" vulnerability to
flood hazards, meaning that between !-!0o/o of the region's population or assets would be
affected by a major flood event; this rating has not chonged since the previous NHMP.

High Hazard Potential Dams
The Oregon Water Resources Department (OWRD) is the state authority for dam safety with
specific authorizing laws and implementing regulations. Oregon's dam safety laws were re-
written by HB 2085 which passed through the legislature and was signed by Governor Brown
in 2019. This law became operative on July I,2OZO.

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 regulating agency is unknown.

Analvsis a nd Characterization
Oregon's statutorysize threshold for dams to be regulated by OWRD is at least L0 feet high
and storing at least 3 million gallons. Many dams that fall below this threshold have water
right permits for storage from OWRD.

Under normal loading conditions dams are generally at very low risk of failure. Specific
events are associated with most dam failures. Events that might cause dams to fail include:

' An extreme flood that exceeds spillway capacity and causes an earthen dam to fail;

' Extended high water levels in a dam that has no protection against internalerosion;
. Movement of the dam in an earthquake; and
. A large rapidly moving landslide impacting the dam or reservoir.

Failures of some dams can result in loss of life, damage to property, infrastructure, and the
natural environment. The impacts of dam failures range from local impacts to waters below
the dam and the owner's property to community destruction with mass fatalities.

Where a dam's failure is expected to result in loss of life downstream of the dam, an
Emergency Action Plan (EAP) must be developed. The EAP contains a map showing the area
that would potentially be inundated by floodwaters from the failed dam. These dams are
often monitored so that conditions that pose a potentialfor dam failure are identified to
allow for emergency evacuations.
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Dam Hazard Ratings

Oregon follows national guidance for assigning hazard ratings to dams and for the contents

of Emergency Action Plans, which are now required for all dams rated as "high hazard." Each

dam is rated according to the anticipated impacts of its potential failure. The state has

adopted these definitions (O RS 540.443-49L) for state-regulated da ms :

. "High Hazard" means loss of life is expected if the dam fails.

o "significant Hazard" means loss of life is not expected if the dam fails, but extensive

damage to property or public infrastructure is.

o "Low Hazard" is assigned to all other state-regulated dams'

o "Emergency Action Plan" means a plan that assists a dam owner or operator, and

local emergency management personnel, to perform actions to ensure human safety

in the event of a potential or actual dam failure.

Hazard ratings may change for several reasons. For example, a dam's original rating may not

have been based on current inundation analysis methodologies, or new development may

have changed potential downstream impacts.

There are two dams in Polk County that are considered high hazard dams. One high hazard

dam is the privately operated Croft Dam that forms the Croft Reservoir and is located less

than a mile west of West Salem. The second high hazard dam is the Mercer Dam that was

built to supply water for the City of Dallas on Rickreall Creek. The Mercer Dam is located six

miles to the west of Dallas and forms the Aaron Mercer Reservoir.

Map 2-4 High Hazard Potential Dams in Polk County
Ronde

Salem

# Communities

o 3 6 Milet
lrrlrrl

Source: DOGAMI Multi-Hazard Risk Assessment for Polk County, Oregon' 2024.

Q I Polk County Natural Hazards Mitigation Plan zoz4: Hazard lD and Risk Assessment Page | 4e



Proba bilitv
Engineering risk assessment and analysis of a dam is the best indicator of the probability of
failure. Without that, the condition of a dam as determined by OWRD engineering staff is a
helpful indicator OWRD has for of the failure potential of a dam.

Dam safety regulators determine the condition of high hazard rated dams, both state- and
federally regulated. A dam's condition is considered public information for state-regulated
dams, but the conditions of federally regulated dams are generally not subject to disclosure.
state-regulated significant hazard dams do not yet have condition ratings.

Oregon uses FEMA's condition classifications. These classifications are subject to change and
revisions are being considered at the national level. Currently, FEMA's condition
classifications are:

' "Satisfactory" means no existing or potential dam safety deficiencies are recognized.
Acceptable performance is expected under all loading conditions (static, hydrologic,
seismic) in accordance with the applicable regulatory criteria or tolerable risk
guidelines.

' "Fair" means no existing dam safety deficiencies are recognized for normal loading
conditions. Rare or extreme hydrologic and/or seismic events may result in a dam
safety deficiency. Risk may be in the range to take further action.

' "Poor" means a dam safety deficiency is recognized for loading conditions that may
realistically occur. Remedialaction is necessary. A poor rating may also be used when
uncertainties exist as to critical analysis parameters that identify a potential dam
safety deficiency. Further investigations and studies are necessary.

' "Unsatisfactory" means a dam safety deficiency is recognized that requires
immediate or emergency remedial action for problem resolution.

' "Not Rated" means the dam has not been inspected, is not under State jurisdiction,
or has been inspected but, for whatever reason, has not been rated.

Polk County has one High Hazard State-Regulated dam identified as "satisfactory" (Croft),
and one dam identified as "fair" (Mercer).

Data Limitations

Most, if not all, dams in Oregon have a data limitation related to extreme precipitation
estimates. OWRD Dam Safety is currently funding an updated precipitation frequency
analysis that will address this issue.

National Flood lnsurance Program (NFIP) Vulnerability
FEMA updated the Flood lnsurance Study (FlS)and Flood lnsurance Rate Maps (FlRMs) in
201-8 (effective January 19,2018). Polk County participates in the Community Rating System
(CRS) and is currently rated as Class 9.
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The community repetitive flood loss record identifies six (6) RL properties countywide, four

of which are in unincorporated areas. Two of the RL properties in unincorporated areas are

not insured. There have been 16 paid repetitive loss claims totaling 5+29,03+ in the

unincorporated areas of the county. There is one SRL property identified in Polk County.

Substantially damaged buildings located in the Special Flood Hazard Area do not require

benefit-cost analysts to qualify for mitigation funds.

Communities can reduce the likelihood of damaging floods by employing floodplain

management practices that exceed NFIP minimum standards. DLCD encourages communities

that adopt such standards to participate in FEMA's Community Rating System (CRS), which

results in reduced flood insurance costs. Polk County participates in the CRS program.

Table2-7 provides information on the identified RL properties and gives the general location

of these properties. For details on county repetitive loss properties see Volume l, Section 2.

The County complies with the NFIP through their floodplain management program and

enforcement of their flood damage prevention ordinance.

Table 2-7 Repetitive Flood Loss Detail

Source: FEMA Region X, Regional Flood lnsurance Liaison, email February 13,2023
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Landslide
Significant Changes since Previous NHMP:

The Landslide hazard profile has been edited to reference new history since the 2017 plan.
No development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

A landslide is any detached mass of soil, rock, or debris that falls, slides, or flows down a

slope or a stream channel. Landslides are classified according to the type and rate of
movement and the type of materials that are transported. ln a landslide, two forces are at
work: 1)the driving forces that cause the materialto move down slope, and 2)the friction
forces and strength of materials that act to retard the movement and stabilize the slope.
When the driving forces exceed the resisting forces, a landslide occurs.

Polk County is subject to landslides or debris flows (mudslides), especially in the Cascade
Range to the east of the county, which may affect buildings, roads, and utilities.

Additionally, landslides often occur together with other natural hazards, thereby
exacerbating conditions, as described below:

Shaking due to earthquakes can trigger events ranging from rockfalls and topples to
massive slides.

lntense or prolonged precipitation that causes flooding can also saturate slopes and
cause failures leading to landslides.

Landslides into a reservoir can indirectly compromise dam safety and a landslide can
even affect the dam itself.

Wildfires can remove vegetation from hillsides, significantly increasing runoff and
landslide potential.

Location and Extent

The characteristics of the minerals and soils present in Polk County indicate the potential
types of hazards that may occur. Rock hardness and soil characteristics can determine
whether an area will be prone to geologic hazards such as landslides.

Landslides and debris flows are possible in any of the higher slope portions of Polk County,
including much of the central and eastern portions of the county. Landslide prone areas also
include portions of the hilly areas west of Falls City.

Map 2-5 shows the landslide susceptibility of polk County.

a

a

a

a
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Map 2-5 Landslide Susceptibility

Source: Oregon Partnership for Disaster Resilience. Oregon Department of Geology and Mineral Industries.

Note: To view detail click this link to access Oregon HazVu. Refer to Appendix D: Community Risk Profiles for more

information.

For Polk County, many high landslide potentialareas are in the hilly-forested areas western

portion of the county. The western region of the county is hilly, primarily managed for

timberland, and is sparsely populated. Landslides in these areas may damage or destroy

somettmberand impact logging roads. Manyof the major highways in PolkCountyare at risk

for landslides at one or more locations with a high potential for road closures and damage to

utility lines. Especially in the western portions of the county, with a limited redundancy of the

road network, such road closures may isolate some communities. ln addition to direct

landslide damage to roads and highways, affected communities are also subject to the

economic impacts of road closures due to landslides, which may disrupt access to/egress

from communities.

Map 2-5 shows landslide susceptibility exposure for Polk County and the incorporated cities.

Approximat ely 460/o of the county land has High landslide susceptibility exposure and just

over 2%o has Very High landslide susceptibility. While the cities generally have less exposure,

nearly 60%of Falls City is within the High landslide susceptibility area. Notethat 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, because risk is the intersection of

hazard and assets.
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More detailed landslide hazard assessment at specific locations requires a site-specific
analysis of the slope, soil/rock, and groundwater characteristics at a specific site. Such
assessments are often conducted prior to major development projects in areas with
moderate to high landslide potential, to evaluate the specific hazard at the development site

Table 2-8 Landslide Susceptibility Exposure

Source: DOGAMI Open-File Report, 0-16-02, Landslide Susceptibillty Overview Map of Oregon (20L6)

The severity or extent of landslides is typically a function of geology and the landslide
triggering mechanism. Rainfall initiated landslides tend to be smaller and earthquake induced
landslides may be very large. Even smallslides can cause propertydamage, result in injuries,
or take lives.

For more information, refer to the following report and maps provided by DoGAMI

a ort: O-1-6-02 bit Overview M
o Ooen File Reoort: O- 15-01, Landslide Susceptibilitv analvsis of lifeline routes in the

Pol k County
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Additional reports are available via DoGAMI's publications search website
htt ps : //www. o rego n geo I ogv. o rglp u bs/p u bs e a rc h. h t m

History

Landslides are not common in Polk County. Much of the terrain is relativelyflat with few hills.
However, Iandslides have occurred in Polk County potentially threatening infrastructure.
Manyslidestake place in undeveloped areas and are unreported oreven unnoticed. Map 2-5
shows that landslide prone landscape is generally in the western portion of the countywhich
is remote and primarily managed for timberland. A statewide survey of winter storm
landslides during 1996 and 1997, conducted by the Oregon Department of Geology and
Mineral lndustries (DOGAMI), reported 9,582 documented slides.32 The actual number
occurring was estimated to be many times the documented number.

Landslides in Polk County are often associated with heavy rain events and landslides were
reported during rain events in October 1950, November 1951, December 1951-, December

32 DOGAMI, Special Paper 34: Slope Failures in Oregon: GIS Inventory for three 1996/97 storm events (2000)

o I Polk County Natural Hazards Mitigation Plan zoz4: Hazard lD arrd Risk Assessment Page | 46



1955, November 1958, March L963, October 1967, March 1971, November 198L, December

l-995, February 2002, December 2006. Below, the most severe landslide events are listed:

r October 1962, windl rain event; flood, landslides, tree toppling, utility disruption

(Columbus Day Storm)
e December 1964, rain event, most severe flooding since 1870

o Feb. 1-996: Entire State - Deep snowpack, warm temperatures, record-breaking rains.

Flooding, landslides, power-outages. (FEMA-1099-DR-OR);5478,472 - Road damage,

homes damaged from floodwater undercutting.
r Nov. - Dec. 1996: Entire State - Record-breaking precipitation; local flooding /

landslides (FEMA-1107-DR-OR and FEMA-1-149-DR-OR, did not include Polk County).

o December 2005-Jonuory 2006: severe storms, flooding, landslides, and mudslides

(FEMA-1632-DR-OR).

o December 2OO7 , snow and rain event; Heavy snowfall, rains, rapid temperature

warming created widespread flooding, tree blockages, landslides, transportation and

utility disruptions, and five deaths in Oregon. Statewide wind 50-100 mph -SfAOVl

damages.
o December 2OO8: snow, mudslide, and landslide event; A severe storm, record and

near-record snow, mudslides, and landslides occurred between December 20

through 26,2008.
r January ,2012: Heavy rain, landslides, downed trees, 24-hour rainfall of over 4-inches

(FEMA-40ss-DR-OR).

o December 2015: Severe Winter Storms, Straight-line Winds, Flooding, Landslides, and

M udslides (FEMA-4258-DR-OR)

Landslide maps are available via DOGAMI's Statewide Landslide lnformation Layer for Oregon

(slrDo):

DOGAMI Statewide Land lide lnformation Laver for Ors eson (Sl I DO

For additional history see flood section above for events that included landslides.

Future Projections

Landslides are often triggered by rainfallwhen the soil becomes saturated. As a surrogate

measure of landslide risk, the Oregon Climate Change Research lnstitute (OCCRI report)

report looks at extreme precipitation. ln Polk County, the number of days per year with at

least 0.75 inches of precipitation is not projected to change substantially. Nevertheless, by

the 2050s, the amount of precipitation on the wettest day and wettest consecutive five days

per year is projected to increase by an avera ge of 14% (range 2-33%) and 1,I% (range 2-
22%o), respectively, relative to the 1971-2000 historical baselines, under the higher emissions

scenario. The number of days per year that exceeded a threshold for landslide risk, which is

based on prior 18-day precipitation accumulation, is not projected to change substantially.

However, landslide risk depends on multiple factors, and this metric does not reflect all

aspects of the hazard. Additional triggers, such as earthquakes, wildfires, or development,
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can increase risks of landslides. Future development along slopes or adjacent to riverbanks
will be a greater risk of impact from this hazard.

Proba bi I ity Assessment

The probability of rapidly moving landslide occurring depends on a number of factors,
including steepness of slope, slope materials, localgeology, vegetative cover, human activity,
and water. There is a strong correlation between intensive winter rainstorms and the
occurrence of rapidly moving landslides (debris flows). Given the correlation between
precipitation / snow melt and rapidly moving landslides, it would be feasible to construct a

probability curve. Many slower moving slides present in developed areas have been
identified and mapped; however, the probability and timing of their movement is difficult to
quantify. The installation of slope indicators or the use of more advanced measuring
techniques could provide information on these slower moving slides.

Based on the available data and research for Polk Countythe NHMP Steering Committee
determined the probability of experiencing a landslide or debris flow is "high", meaning at
least one incident is likely within the next 10 to 35-year period; this rating has not changed
since the previous NHMP.

Vulnerability Assessment

Landslides can affect structures (residential, commercial, industrial), utility services,
transportation systems, and critical lifelines among others. Communities may suffer
immediate damages and loss of service. Disruption of infrastructure, roads, and critical
facilities may also have a long-term effect on the economy. Utilities, including potable water,
wastewater, telecommunications, naturalgas, and electric power are allessentialto service
community needs. Loss of electricity has the most widespread impact on other utilities and
on the whole community. Naturalgas pipes may also be at risk of breakage from slight
landslide movements as small as an inch or two.

Roads and bridges are subject to closure during landslide events. Because many Polk County
residents are dependent on roads and bridges for travel to work, delays and detours are
likely to have an economic impact on county residents and businesses. To evaluate landslide
mitigation for roads, the community can assess the number of vehicle trips per day, detour
time around a road closure, and roads used for commercial traffic or emergency access.
ParticularvulnerabilitiesincludemajorroutesincludingHighway5l,gg,223,and22.ln
addition, the following roads within Polk county are susceptible to slides:

o Hish Freq uencv: Black Rock, Mill Creek, James Howe, and Liberty
o Lower Frequencv: Buena Vista, pioneer, and pedee

Lifelines and criticalfacilities should remain accessible during a natural hazard event. The
impact of closed transportation arteries may be increased if the closed road or bridge is a
critical lifeline to hospitals or other emergency facilities. Therefore, inspection and repair of
criticaltransportation facilities and routes is essentialand should receive high priority. Losses
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of power and phone service are also potential consequences of landslide events. Due to

heavy rains, soilerosion in hillside areas can be accelerated, resulting in loss of soilsupport

beneath high voltagetransmission towers in hillsides and remote areas. Flood events can

also cause landslides, which can have serious impacts on gas lines. Water and waste-water

utilities may need treatment to quickly improve water quality by reducing excessive water

turbidity and reestablishing wastewater disposal capability.

Mercer Reservoir is the drinking water source for Dallas and its spillway is vulnerable to

impacts from landslide/debris flows. Falls City has experienced landslide debris flows from

supersaturated soils.

A quantitative landslide hazard assessment requires overlay of landslide hazards (frequency

and severity of landslides) with the inventory exposed to the hazard (value and vulnerability)

by considering:

I. Extent of landslide susceptible areas;

2. lnventory of buildings and infrastructure in landslide susceptible areas;

3. Severity of earthquakes or winter storm event (inches of rainfall in 24 hours);

4. Percentage of landslide susceptible areas that will move and the range of movements

(displacements) likely; and

5. Vulnerability (amount of damage for various ranges of movement).

2023 Assessment

ln their 2024 Multi-Hazard Risk Report for Polk County, DOGAMI found that areas along

Highway 22 and Route 223, including the communities of Dallas and Falls City, in the central

part of the county have a high levelof exposure to landslide hazard. Residential structures in

Eola and an area northwest of (West) Salem are exposed to Very High landslide hazard. The

percentage of buitding value exposed to Very High and High landslide susceptibility is

approximately l5o/o, which equates to more than 8,OOO buildings with a value approaching 52

billion.

Polk C.ouillpnide land:lide expotuFe lHigh and Very H[h:urceptibility]:
o Nurnber of buildings: 8,005
r Value of exposed buildings: $1.929,775,000
r Percentage oftotal countyvalue exposed: 15%

r Critical facilities exposed: 11 of 81
r Potentially displaced population: tr2,202

Source: DOGAMI Multi-Hazard Risk Assessment for Polk County, Oregon, 2024

Most of the developed land in Polk County is located on the gentle terrain found in the

Willamette River Valley, which is predominantly classified as having a low landslide

susceptibility. However, there are developed areas just north and west of (West) Salem that
are highlysusceptibleto landslide hazard. Landslide hazard is also ubiquitous in the hillyand

steep central and western portions of Polk County which may present challenges for planning
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and mitigation efforts. Awareness of nearby areas of landslide hazard is beneficial to
reducing risk for every community and rural area of polk County.

The NHMP Steering Committee rated the County as having a"low" vulnerabilityto landslide
hazards, meaning that less than 1% of the region's population or assets would be affected by
a major disaster; this roting has not changed since the previous NHMp.

Severe Weather
Severe weather in Polk County includes a variety of intense and potentially damaging
weather events. These events include windstorms and winter storms. The following section
describes the unique probability and vulnerability of each identified weather hazard. Other
more abrupt or irregularevents such as hailare also described in this section.

Extreme Heat
Significant Changes since Previous NHMP:

The extreme heat hazard section has been added since the previous NHMP to reflect the
2020 Oregon Natural Hazards Mitigation Plan hazard profile for Region 3, Mid/Southern
Willamette Valley.

Characteristics

Extreme Heat Events are a geographically widespread temperature spike with days reaching
over 9O degrees in all parts of the region. Extreme temperature events have the potentialto
inflict serious health damage especially during summer months. ln extreme heat
environments, the body must work harder to maintain a normal temperature, potentially
causing dehydration and heatstroke from over-exposure. These heat-related illnesses are
particularly impactful among vulnerable population types33. Between 1979 and 2003, heat
waves killed at least 8,015 Americans, according to the Centers for Disease Control and
Prevention. That's more than hurricanes, lightning, tornadoes, floods, and earthquakes
combined. And it's largely an urban problem-the bulk of those deaths occur in cities.4e

Location and Extent

Per the Oregon Natural Hazard Mitigation Plan Region 3 profile, extreme temperatures aren't
as common in western Oregon compared to other parts of the state; however, Region 3 does
experience days above 90"F nearly every year. Eugene has an average of about 13 days per
year above 90'F. The frequency of prolonged periods of high temperatures is expected to
increase. Because extreme heat isn't as common in western Oregon compared to other parts
of the state, many people may not be accustomed or prepared when an extreme heat event
occu rs.

33 FEMA "Extreme Heat," http://www.ready.gov/heat.
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Similar to drought, prolonged elevated temperatures pose risks to agriculture, involving

health and welfare to farmers, farm workers, crops and livestock. Some livestock, especially

dairy cattle, are sensitive to heat. Milk production decreases and susceptibility to death

increases during and for some time after a heat wave. Since risks to human health and

welfare are also elevated during heat waves, Oregon and the federalgovernment have

regulations and guidelines to help prevent injury to those who work on farms. lmpacts of

extreme heat on state-owned facilities related to agriculture may include impacts to research

conducted in outdoor settings, such as at extension stations and research farms. The value of

state-owned and leased buildings and criticalfacilities in Region 3 is approximately

53,I07,927,000 representing the total potential for loss of state assets due to extreme heat.

The value of locally owned critical facilities is 57,490,014,000.

History

The following extreme heat episodes have occurred within Polk County:

EO 21.-26 - July 29-August 5, 2021. - Multiple days of extreme heat with little or no cooling

overnight impacting critical infrastructure, causing utility outages and transportation

disruptions." lmpacted Benton, Columbia, Clackamas, Curry, Douglas, Gilliam, Grant, Hood

River, JaCkson, JOSephine, Lane, Lincoln, Linn, MariOn, MOrrOW, MultnOmah, POlk, Sherman,

Umatilla, Wasco, Washington, Wheeler, and Yamhill Counties.

EO 22-13 - July 25 - July 31, 2022 - Extreme heat event in Columbia, Clackamas, Crook,

Curry, Deschutes, Douglas, Gilliam, Grant, Hood River, Jackson, Jefferson, Josephine,

Klamath, Marion, Morrow, Multnomah, Polk, Sherman, Umatilla, Union, Wallowa, Wasco,

Washington, Wheeler, and Yamhill Counties.

Future Projections

According to the Oregon Climate Change Research lnstitute (OCCRI report) "Future Climate

Projections, Polk County, "34 lhe number, duration, and intensity of extreme heat events will

increase as temperatures continue to warm. ln Polk County, the number of extremely hot

days (those on which the temperature is 90'F or higher) and the temperature on the hottest

day ofthe year are projected to increase by the 2O2Os and 2050s under both the lower and

higher emissions scenarios. The number of days per year with temperatures 90'F or higher is

projected to increase by an avera ge of 17 (range 6-30) by the 2050s, relative to the 1971-

2OO0 historical baselines, under the higher emissions scenario. The temperature on the

hottest day of the year is projected to increase by an average of about 6'F (range 1-9"F) by

the 2050s. Projected demographic changes in Polk County, such as an increase in the

proportion of older adults and the absolute number of children, will increase the number of

people in some of the populations that are vulnerable to extreme heat.

34OregonClimateChangeResearchlnstitute, FutureClimoteProjections,PolkCounty,Oregon May2023
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Proba bi I ity Assessment

Based on the available data and research the NHMP Steering Committee determined the
probability of experiencing an extreme heat event is "high", meaning one incident may occur
within the next 10-35-year period. This hozord wos not roted in the previous plon.

Extreme heat events occur every few years within the region, however, they are generally
not long lasting. Climate models for Oregon suggest future regional climate changes include
increases in temperature around 0.2-I"F per decade in the 21st Century, along with warmer
and drier summers.

Vulnerability Assessment

The Steering Committee also determined that the County's vulnerability to extreme heat is
"moderate," meaning lhat4-10% of the region's population would be affected by a major
disaster. This hazard was not rated in the previous plan.

Due to insufficient data and resources, Polk County is currently unable to perform a

quantitative risk assessment, or exposure analysis, for this hazard.

However, due to their expected high level of exposure to a climatic hazard event such as
extreme heat in Polk County, many vulnerable populations are especially susceptible to its
greatest impacts.

More information on this hazard can be found in the Risk Assessment for Region 3,
Mid/So uthern Willamette Va llev Oreson. of the Oreson N MP (2020)

Windstorm
Significant Changes since Previous NHMP:

The Windstorm Hazard has been edited to reference new history since the last Plan. No
development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

A windstorm is generally a short duration event involving straight-line winds and/or gusts
more than 50 mph. The most persistent high winds take place along the Oregon Coast and in
the Columbia River Gorge. High winds in the Columbia Gorge are well documented. The
Gorge is the most significant east-west gap in the Cascade Mountains between California and
Canada. Wind conditions in central Oregon are not as dramatic as those along the coast or in
the Gorge yet can cause dust storms or be associated with severe winter conditions such as
blizzards. Most of the destructive surface winds striking Oregon are from the southwest.
Some winds blow from the east but most often do not carrythe same destructive force as
those from the Pacific Ocean.
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Though tornadoes are not common in Oregon, these events do occasionally occur and

sometime produce significant property damage and even injury. Tornadoes are the most

concentrated and violent storms produced by earth's atmosphere, and can produce winds in

excess of 300 mph. They have been reported in most of the regions throughout the state

since l-887. Most of them are caused by intense localthunderstorms, common between April

and October.

Location and Extent

The most common type of wind pattern affecting Polk County is straight-line winds, which

originate as a downdraft of rain-cooled air and spread out rapidly when they reach. Straight-

line winds can produce gusts of up to 100 mph. For Polk County, the wind hazard levels are

generally highest nearthe Willamette River and then are uniform across most of the rest of

the county. ln the mountainous areas, however, the levelof wind hazard is strongly

determined by local specific conditions of topography and vegetation cover. Mountainous

terrain slows down wind movement, which is why Oregon's sheltered valley areas have the

slowest wind speed in the state. However, in the foothills, the wind speeds may increase due

to down-sloping winds from the mountains.

Although windstorms can affect the entire county, they are especially dangerous in

developed areas with signifrcant tree stands and major infrastructure, especially above

ground utility lines. A windstorm willfrequently knock down trees and power lines, damage

homes, businesses, publicfacilities, and create a significant amount of storm related debris.

History

Windstorms of various intensities occur yearly. More destructive storms occur once or twice

per decade, most recently in December 201-5. One damaging windstorm (tornado) occurred

north of lndependence in Polk County, November LL,1925. The tornado damaged only a few

structurally weak buildings and trees. Another tornado was documented in February 1926

that damaged homes and trees in Polk County.

The following windstorms have occurred within, andlor near Polk County:35

r November l-O-11-, 1-951 (Statewide): Extensive timber, building, and utility losses and

disruption. Damage was experienced statewide with wind speeds ranging from 40-80

mph.

r December 1.951 (Statewide): Serious damage to buildings and utility system

disruption. Statewide wind speeds ranging from 40-100 mph.

35 Taylor, George H., and Ray Hatton, 1999, The Oregon Weather Book; The Spatial Hazard Events and Losses Database for

the United States, [Online Database]. Columbia, SC: University of South Carolina. Available at http://www sheldus org; U S.

Department of Commerce. National Climatic Data Center. Available at https://www.ncdc.noaa.gov/; National Weather

Service Forecast Office. Available at https://www.ncdc.noaa,qov/stormevents/: FEMA Disaster Declarations for Oregon.

Available at https://www.fema.gov/d isaster/decla rations
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December 1955 (Statewide): ln addition to extensive damage to buildings, power and
telephone lines throughout the state, heavy destruction occurred in the Willamette
Valley orchards. Statewide wind speeds ranging from 55-70 mph.

November 1958 (statewide): Extensive timber, building, and utility losses and
disruption. All highways closed at one or more points from fallen trees. Statewide
wind speeds ranging from 50-75 mph.

october L962 (columbus Day storm, statewide): Downed trees and power lines,
utility disruption, the columbus Day storm was the equivalent of a Category lV
hurricane in terms of central pressures and wind speeds. The storm, which started
east of the Philippines as Typhoon Freda, measured 1,000 miles long as it hit the
west coast. There were a total of 38 fatalities, 84 houses destroyed, 5,000 houses
severely damaged, and S2OOVt damages statewide. Statewide wind speeds ranging
from 29-138. Wind speeds in Portland hit i_16 mph.

March 1963 (Statewide): Widespread destruction with wind speeds ranging from 39-
100 mph.

october 1967 (statewide): Extensive agricultural, timber, power and telephone
utilities, and home losses. There was one fatality and L5 injuries with wind speeds
ranging from 70- 1-15 mph,

March 1971 (Most of oregon): Damages included extensive roof damage, toppled
trees, power line breakages, and extensive utility disruption. Statewide wind speeds
ranging from 40-71- mph.

November 1981 (Most of oregon): Most destructive windstorm since the 1962
Columbus Day storm. There were 11 fatalities and S50M damages statewide. Average
sustained wind speeds of 57 mph, with wind speeds ranging fromTs-92 mph along
coast, gusts.

February 1989 {statewide):Together with below-freezing temperatures (-40"F) and
stiff winds, more than one foot of snow fell on some areas. Damages included burst
pipes, flooding and waterdamage, lcy roads caused numerous accidents and injuries,
several fires were also reported.

December 1995 (Statewide): Very wet soilfrom an unusually rainy fall resulted in the
toppling of many trees in the Willamette Valley. 100-119 mph coastal area winds
creating extensive tree damage to forests, structures, autos, and utilities. (FEMA-
1107-DR-OR)

November 1997 (western oregon): wind speed hit 52 mph in willamette Valley.
Trees were uprooted and considerable damage to small airports was reported.

February 2002 (western oregon): strongest storm to strike western oregon in
several years. lncluded downed power lines (due to tree fall), damage to buildings,
and water supply problems (lack of power). Resulted in a Presidential declaration for
coastal counties who experienced 70 mph winds, south of polk County. Estimated
damage costs S6.14 million. (FEMA-1405-DR-OR)

a

a

a

a
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. January 2006 (Western Oregon): Wind speeds up to 58 mph caused a total of S500K

in damages within Yamhill, Polk, Marion, Clackamas, Columbia, Washington, and

Multnomah Counties.

r February 2006 (Western Oregon): Wind speeds up to 77 mph caused a total of 5277K

in damages within Linn, Lane, Marion, Benton, Polk, and Yamhill Counties.

r Decemb er 2OO7 (Most of Oregon): Heavy snowfall, rains, rapid temperature warming

created widespread flooding, tree blockages, landslides, transportation, and utility

disruptions, and 5 deaths in Oregon. Statewide wind speeds ranging from 50-100

mph and damages totaled SfSOv.

r January 17-21.,2012 (Willamette Valley): A severe winter storm that included high

wind speeds, flooding, landslides, and mudslides' (FEMA-405S-DR-OR)

o March LL,2OI2 (Western Oregon): Executive Order No. 12-06: State of Emergency

declared in Polk County due to damaging winds, heavy rains, flooding, mudslides, and

landslides impacting Federal highways. Damages are estimated at 55,856,881 of

damage to federal-aid highways in the region'

r February 6-!4,20L4 (Western Oregon): A strong winter storm system affected the

Pacific Northwest February 6-1,0,20L4. The storm brought a mixture of arctic air,

strong east winds, significant snowfall and freezing rain to several counties in

northwest Oregon. (FEMA-4169-DR-OR, Polk not included in declaration)

o Decemb er 6-23,2015 (Western Oregon): A severe winter storm, including straight-

line winds, flooding, and landslides and mudslides occurring Dec. 6-23, 2015.Total

estimated damages amounted to S2.6M of individual assistance and 524.4M of public

assistance,894 residences were impacted (11destroyed,75 major damage). Per

capita damage estimate within Polk County of SS.Z+. (FEM4-4258-DR-OR)

Severaladditional, smallwindstorm events have occurred since the previous plan, see the

Storm Eve nts Database provided by the National Oceanic and Atmospheric Administration

for more information.

Future Projections

Wind patterns affect provision of electricity, transportation safety, and the spread of

wildfires and pollutants. Mean wind speeds in Oregon are projected to decrease slightly, but

extreme winter wind speeds may increase, especially in western Oregon. The frequency of

strong easterly winds during summer and autumn, however, is projected to decrease slightly

Those impacted by windstorms at present, including older residentral or commercial

developments with above-ground utilities, poor insulation or older construction, heavy tree

canopies, or poor storm drainage, will continue to be impacted by windstorms in the future.

Probabi lity Assessment

Windstorms in the county usually occur in the winter from October to March and their

extent is determined by their track, intensity (the air pressure gradient they generate) and
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local terrain. Summer thunderstorms may also bring high winds along with heavy rain and/ or
hail. The National Weather Service uses weather forecast models to predict oncoming
windstorms, while monitoring storms with weather stations in protected valley locations
throughout Oregon.

Table 2-9 shows the wind speed probability intervals that structures 33 feet above the
ground would expect to be exposed to within a 25,50, and 1OO-year period. The table shows
that structures in Region 3, which includes Polk County, can expect to be exposed to 60 mph
winds in a 25-year recurrence interval (4%annual probability).

Table 2-9 Probability of Severe Wind Events (Region 3)

Source: Oregon State Natural Hazard Mitigation plan, 2020

Based on the available data and research for Polk Countythe NHMP Steering Committee
determined the probability of experiencing a windstorm is "high", meaning one incident is
likely within the next 10 to 35-year period; this rating has not changed since the previous
NHMP,

Vulnerabilities

Many buildings, utilities and transportation systems within Polk County are vulnerable to
wind damage. This is especiallytrue in open areas, such as naturalgrasslands orfarmlands. lt
is alsotrue in forested areas, alongtree-lined roads and electricaltransmission lines, and on
residential parcels where trees have been planted or left for aesthetic purposes. Structures
most vulnerable to high winds include insufficiently anchored manufactured homes and
older buildings in need of roof repair.

Fallen trees are especiallytroublesome. They can block roads and rails for long periods of
time, impacting emergency operations. ln addition, up rooted or shattered trees can down
power and/or utility lines and effectively bring local economic activity and other essential
facilities to a standstill. Much of the problem may be attributed to a shallow or weakened
root system in saturated ground. ln Polk County, trees are more likelyto blow over during
the winter (wet season).

A comprehensive risk and vulnerability assessment is not available for the windstorm hazard.
Due to the nature of the hazard, it is impossible to predict the location or extent of future
events with any probability, although it can be assumed that all residentialand critical
facilities and infrastructure within the County are at risk.

Region 3:

Mid/Southern Wi llamette Val ley
60 mph 68 mph 75 mph
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As such, the NHMP Steering Committee rated the county as having a "high" vulnerabilityto

windstorm hazards, meaning that more than 10% of the region's population or assets would

be affected by a major disaster; this roting hos not changed since the previous NHMP.

Winter Storm
Significant Changes since Previous NHMP:

The Winter Storm hazard has been edited to reference new history since the previous plan. No

development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

Winter storms affecting Polk County are generally characterized by a combination of heavy

rains and high winds throughoutthe county, sometimes with snowfall, especiallyat higher

elevations. Heavy rains can result in localized or widespread flooding, as well as debris slides

and landslides. High winds commonly result in tree falls which primarily affect the electric

power system, but which may also affect roads, buildings, and vehicles. This chapter deals

primarily with the snow and ice effects of winter storms.

The winter storms that affect Polk County typically are not local events affecting only small

geographic areas. Rather, winter storms are usually large cyclonic low-pressure systems that

moveinfromthePacificOceanandaffectlargeareasof Oregon andlor thewholePacific

Northwest. These storms are most common from October through March.

lce storms are comprised of cold temperatures and moisture, but subtle changes can result

in varying types of ice formation which may include freezing rain, sleet, and hail. Of these,

freezing rain can be the most damaging of ice formations'

Outside of mountainous areas, significant snow accumulations are much less likely in

western Oregon than on the east side of the Cascades. However, if a cold air mass moves

northwestthrough the Columbia Gorge and collides with a wet Pacific storm, then a larger

than average snow fall may result.

Location and Extent

lce storms occasionally occur in northern areas of Oregon, resulting from cold air flowing

westward through the Columbia Gorge. Sleet and hail can create hazards for motorists when

it accumulates, but freezing rain can cause the most dangerous conditions within a

community. Ice buildup can bring down trees, communication towers, and wires creating

hazards for property owners, motorists, and pedestrians alike. The most common freezing

rain problems occur near the Columbia Gorge. The Gorge is the most significant east-west air

passage through the Cascades. Rain arriving from the west can fall on frozen streets, cars,

and other sub-freezing surfaces, creating dangerous conditions.
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The National Climatic Data Center has established climate zones in the United States for
areas that have similar temperature and precipitation characteristics. Oregon's latitude,
topography, and proximity to the Pacific Ocean give the state diversified climates. polk

County is located within Zone 1.: Coast and e 2: Willamette The climate in Zone L

and Zone 2 generallyconsists of cool, wet winters and warm, drysummers;the coastalarea
of Polk County (Zone 1) maintains cooler temperatures during the summer.36 The wet
winters result in potentially destructive winter storms that produce heavy snow, ice, rain and
freezing rain, and high winds generallywithin the Zone 2 portion of the county.

Ma 2-5 Oregon Climate Divisions

Source: Oregon Climate Service.

The principal types of winter storms that occur include

Snowstorms: require three ingredients: cold air, moisture, and air disturbance. The
result is snow, small ice particles that fallfrom the sky. ln Oregon, the further inland
and north one moves, the more snowfall can be expected. Blizzards are included in
this category.
lce storms: are a type of winter storm that forms when a layer of warm air is

sandwiched bytwo layers of cold air. Frozen precipitation melts when it hits the
warm layer and refreezes when hitting the cold layer below the inversion. lce storms

36Oregon Climate Service, "Climate of Polk County,"2023.
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can include sleet (when the rain freezes before hitting the ground) or freezing rain

(when the rain freezes once hitting the ground).

o Extreme Cold: Dangerously low temperatures accompany many winter storms. This is

particularly dangerous because snow and ice storms can cause power outages,

leaving many people without adequate heating.

Unlike most other hazards, it is not simple to systematically map winter storm hazard zones.

The entire County is susceptible to damaging severe weather. Winter storms that bring snow

and ice can impact infrastructure, business, and individuals. Those resources that exist at

higher elevations will experience more risk of snow and ice, but the entire County can face

damage from winter storms and, for example, hail or life threateningly cold temperatures

that winter storms bring.

History

Winter storms with various intensities occur yearly. However, more destructive winter

storms occur once or twice per decade, most recently in December/ January 2016. The

following winter storms have occurred within, or near Polk County. Two (2) winter storm

events were added to this hazard history section since the previous Plan (shown in italics

below).37

o January 1950 (Willamette Valley): Winter storm event with the heaviest snowfall

since 1890. Many highway closures occurred with considerable property damage. A

total of 68 inches of snow fell in Polk County. Damages included floods caused by

melting snow, collapsed buildings, fallen trees, utility disruption, and sub-freezing

temperatures that caused frozen pipes.

r January 1956 (Western Oregon): The snowstorm began with 3.5 inches of snowfall

which was followed by sub-freezing temperatures. Freezing temperatures and heavy

fog disrupted transportation and caused school closures.

r March 1960 (statewide): Large snowstorm with the heaviest snowfall accumulation

since l-950, 11-inches, resulted in numerous accidents, severalwith serious injuries

th roughout Polk Cou nty.

o January 1963 (Willamette Valley): Four inches of snowfall and large amounts of ice

caused transportation and utility disruption.

r January 1969 (Statewide): Ten inches of snowfallwas reported in Dallas leading to

school and business closures, transportation, and utility disruption. Sub-freezing

temperatures caused burst PiPes.

37 Taylor, George H., and Ray Hatton, 1999, The Oregon Weather Book; The Spatial Hazard Events and Losses Database for

the United States, [Online Database]. Columbia, SC: Universityof South Carolrna. Available at http://www.sheldus.org; U.S.

Department of Commerce. National Climatic Data Center. Available at https://www.ncdc.noaa.gov/; National Weather

Service Forecast Oflice. Available at https://www.ncdc.noaa.gov/stormevents/; FEMA Disaster Declarattons for Oregon.

Avai la ble at https://www.fema.gov/disaster/decla rations
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November 1970 (County): An ice event caused electrical, heat, transportation and
utility systems disruption, small fires, and school closures.

january 1978 (willamette Valley): A freezing rain event led to transportation
disruption with eight deaths and numerous accidents.

January 1980 (statewide): A series of storms brought snow, ice, wind, and freezing
rain and caused six fatalities.

February 1985 (Statewide): Western valleys received between 2-4 inches of snow
which led to massive power failures (tree limbs broke power lines).

December 1985 (Willamette Valley): Heavy snowfall was reported throughout the
region.

March 1-988 (Statewide): Strong winds associated with heavy snow were reported
throughout the state.

February 1989 (statewide):Together with below-freezing temperatures (-40"F) and
stiff winds, more than one foot of snow fell on some areas. Damage included burst
pipes, flooding and water damage, lcy roads caused numerous accidents and injuries;
several fires were also reported.

February 1990 (Statewide): The Willamette Valley was coated with 2 to 4 inches of
snowfall, while the higher hills around Portland received up to 1foot.
December 1992 (western oregon): Heavy snow fell throughout western oregon
causing a temporary closure of lnterstate-S.

February 1993 (Western Oregon): About one foot of heavy snow fell within a 24-hour
period. The wet snow load broke tree limbs and powerlines which caused utility
disruption.

February 1996 (portions of Willamette Valley): Freezing rain fellfor two days leading
to the disruption of transportation, one death, and numerous accidents.

Winter 1998-1999 (Statewide): Series of storms led to one of the snowiest winters in
Oregon history.

December 2003 -January 2004 (statewide): wet snow blanketed highways in the
Willamette Valley, causing power lines and trees to topple. Most airports experienced
closures and delays. ( FEMA-1510-DR-OR)

December 2006 (Most of Oregon): Polk County federally declared disaster due to
damages from freezing rain. (FEMA-1632-DR-OR)

December 2OO7 (Most of Oregon): Heavy snowfall, rains, rapid temperature warming
created widespread flooding, tree blockages, landslides, transportation, and utility
disruptions, and 5 deaths in oregon. statewide wind speeds ranging from 50-100
mph and damages totaled SlgON4.

December 2008 (Willamette Valley): A series of storms dropped feet of snow over
portions of the Willamette Valley. The onset of cold air moved in around December
14 and lingered through Christmas morning. (FEMA-1324-DR-OR)

o

a

a
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November 2011 (Polk County): Heavy snowfall occurred with accumulations between

5 and 7 inches.

lanuary !7-2!,2012 (Willamette Valley): A severe winter storm that included high

wind speeds, flooding, landslides, and mudslides. (FEMA-4055-DR-OR)

March 2012 (Western Oregon): A mixture of snow, rain, and wind occurred

throughout much of the coast and Willamette Valley. Storm included snowfall

accumulations of up to 7-inches and included damages due to downed trees and

closed roads.

December 2013 (Willamette Valley): Region experienced heavy snowfall with

accumulations up to f-inches.

February 6-1.4,20L4 (Western Oregon): A strong winter storm system affected the
pacific Northwest February 6-1,0,201,4. The storm brought a mixture of arctic air,

strong east wrnds, significant snowfall, and freezing rain to several counttes in

northwest Oregon. (FEMA-4169-DR-OR, Polk County was not included in declaration.)

December 6-23,20L5 (Western Oregon): A severe winter storm, including straight-

line winds, flooding, and landslides and mudslides occurring Dec' 6-23,2015.Tota1

estimated damages amounted to 52.6M of individual assistance and S24.4M of public

assistance,894 residences were impacted (L1destroyed,75 major damage)' Per

capita damage estimate within Polk County of 55.2a. (FEMA-4258-DR-OR)

December 2016 (Western Oregon): A winter storm event affected the region bringing

snow, high winds, freezing rain, and flooding. (FEMA-4296-DR-OR, Polk County was

not included in declaration.)

January 2017 (Central and Southern Willamette Valley): Severe Winter Storms,

Flooding, Landslides, And Mudslides. A broad shortwave trough brought multiple

rounds of precipitation, including a wintry mix of snow and ice for many locations

across Northwest Oregon. Strong easterly pressure gradients generated high winds

through the Columbia River Gorge as well on January B. General snowfall totals of 2-4

inches were reported, with the greatest total being 4.5 inches. Major ice

accumulations occurred after the snow, with several locations reporting 0'50-1.00.

The combination of snow and ice resulted in significant power outages and closures

across the area. DR-4328. No counties in Region 3 declared'

February 2021- (nine counties in Willamette Valley including Polk County): A winter

storm affected the region bring snow, high winds, and freezing rain/ice' (State

declaration)

a

a

Future Projections

According to the Oregon Climate Change Research lnstitute (OCCRI report) "Future Climate

projections, Polk County, "38 cold extremes will become less frequent and intense as the

38 Oregon Climate Change Research Institute, Future Climote Projections, PolkCounty, Oregon.May2023
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climate warms. The number of cold days (maximum temperature 32"F or lower) per year in
Polk County is projected to decrease by an average of L (range -1.4-0.3) bythe 2050s,
relative to the 1971'-2000 historical baselines, under the higher emissions scenario. The
temperature on the coldest night of the year is projected to increase by an average of 5'F
(range 0-10'F) bythe 2050s. The number of county residents vulnerable to extreme cold is
likely to grow, although this increase may be offset somewhat by the decrease in incidence
of cold extremes.

Proba bi I ity Assessment

The recurrence interval for a moderate to severe winter storm is about once every year;
however, there can be many localized storms between these periods. Severe winter storms
occur in western oregon regularly from November through February. polk County
experiences minor winter storms a couple times every year, to every other year and more
severe winter storms once or twice per decade.

Based on the available data and research for Polk Countythe NHMP Steering Committee
determined the probability of experiencing a winter storm is "high", meaning one incident is
Iikely within the next 10 to 35-year period; this rating has not chonged since the previous
NHMP.

Vulnerabilities

Given current available data, no quantitative assessment of the risk of winter storm was
possible at the time of this NHMP update. However, assessing the risk to the County from
winter storms should remain an ongoing process determined by community characteristics
and physical vulnerabilities. Weather forecasting can give County resources (emergency
vehicles, warming shelters) time to prepare for an impending storm, but the changing
character of the County population and resources will determine the impact of winter storms
on life and property in Polk County.

The most likely impact of snow and ice events on Polk County are road closures limiting
access/egress tofrom some areas, especially roads to higher elevations. Winter storms with
heavy wet snow or high winds and ice storms may also result in power outages from downed
transmission lines and/or poles.

Winter storms which bring snow, ice and high winds can cause significant impacts on life and
property. Manysevere winterstorm deaths occur because of traffic accidents on icy roads,
heart attacks may occur from exertion while shoveling snow and hypothermia from
prolonged exposure to the cold. The temporary loss of home heating can be particularly hard
on the elderly, young children, and other vulnerable individuals.

Property is at risk due to flooding and landslides that may result if there is a heavy snowmelt.
Additionally, ice, wind, and snow can affect the stability of trees, power and telephone lines,
and TV and radio antennas. Down trees and limbs can become major hazards for houses,
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cars, utilities, and other property. Such damage inturn can become a majorobstacleto
providing critical emergency response, police, fire, and other disaster recovery services.

Severe winter weather can also cause the temporary closure of key roads and highways, air

and train operations, businesses, schools, government offices, and other important

community services. Below freezing temperatures can also lead to breaks in un-insulated

water lines serving schools, businesses, industries, and individual homes. All these effects, if

lasting more than several days, can create significant economic impacts for the affected

communities and the surrounding region. ln the ruralareas of Oregon severewinterstorms

can isolate small communities, farms, and ranches.

At the time of this update, sufficient data was not available to determine winter storm

vulnerability in terms of explicit types and numbers of existing and future buildings,

infrastructure, or critical infrastructure, although it can be assumed that all residential and

critical facilities and infrastructure within the County are at risk.

As such, the NHMP Steering Committee rated the County as having a "moderate"

vulnerability to winter storm hazards, meaning that between L and 10% of the region's

population or assets would be affected by a major disaster; this rating has not chonged since

the previous NHMP.
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Volcanic Event

Significant Changes since Previous NHMP:

There have been no significant changes to this section since the previous NHMP. No development
changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

The Pacific Northwest lies within the "ring of fire," an area of very active volcanic activity
surroundingthe Pacific Basin. Volcanic eruptions occur regularlyalongthe 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 hotter, softer layer in the Earth's mantle. As the plates move about on the
layer beneath them, theyspread apart, collide, orslide past each other. Volcanoes occur
most frequently at the boundaries of these plates and volcanic eruptions occur when molten
material, or magma, rises to the surface.

The primary threat to lives and property from active volcanoes is from violent eruptions that
unleash tremendous blast forces, generate mud and debris flows, or produce flying debris
and ash clouds. The immediate danger area in a volcanic eruption generally lies within a 20-
mile radius of the blast site.

Location and Extent

Volcanic eruption is not an immediate threat to the residents of Polk County, as there are no
active volcanoes within the county. Nevertheless, the secondary threats caused by volcanoes
in the Cascade region must be considered. Volcanic ash can contaminate water supplies,
cause electricalstorms, create health problems, collapse roofs, and impact agriculturalcrops.

Polk County is located on the Pacific Rim. Tectonic movement within the earth's crust can
renew nearby dormant volcanoes resulting in ash fallout in Polk County. Volcanic activity is
possible from Mount Jefferson, Mount Hood and Mount Saint Helens, Three Sisters, Mount
Bachelor, and the Newberry Crater areas. Because the distance to these potentially active
volcanic areas is so great, the only adverse effect that would impact areas of Polk County is

ash fallout, with perhaps some impact on water supplies. The area affected by ash fallout
depends upon the height attained bythe eruption column and the atmospheric conditions at
the time of the eruption.

Geologic hazard maps have been created for most of the volcanoes in the Cascade Range by
the USGSVolcano Program atthe Cascade Volcano Observatory in Vancouver, WA and are
availab
ra nge.

le at httos://www.usgs.gov/observato cience/volca no-h az s-casca de-

Scientists use wind direction to predict areas that might be affected by volcanic ash; driring
an eruption that emits ash, the ash fall deposition is controlled bythe prevailing wind
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direction. The predominant wind pattern over the Cascades originates from the west and

previous eruptions seen in the geologic record have resulted in most ash fall drifting to the

east of the volcanoes. Regionaltephra fallshows the annual probability of ten centimeters or

more of ash accumulation from Pacific Northwest volcanoes. Map2-7 depicts the potential

and geographical extent of volcanic ash fall more than ten centimeters from a large eruption

of Mt. St. Helens.

Map 2-7 Regional Tephra-fall Maps
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Source: USGS "Volcano Hazards in the Mount Jefferson Region, Oregon"

History

Mount Hood and Mount St. Helens are two active volcanoes near Polk County. Mount Hood

is in the northeast of the county and is more than 500,000 years old. lt has had two

significant eruptive periods, one about 1,500 years ago and another about 200 years ago.

Mount St. Helens, in southern Washington State, has been active throughout its 50,000-year

lifetime. Additionally, in the past 200 years, seven of the Cascade volcanoes have erupted,

including (from north to south): Mt. Baker, Glacier Peak, Mt. Rainier, and Mount St. Helens

(Washington); Mt. Hood (Oregon); Mt. Shasta and Mt. Lassen (California).

There has been no recent volcanic activity in close proximity to the county. The 1980

explosion of Mount Saint Helens in southern Washington State is the latest on record; both

Mount St. Helens and Mount Hood remain listed as active volcanoes.

I

I
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Map 2-8 Historic Volcanic Eruptions

Source: Polk County NHMP (2009)

Future Projections

Although the science of volcano predictions is improving, it remains challenging to predict a

potentialvolcanic event. Ash fall, which will be the greatest impact, will impact the entire
County. lmpacts will be felt hardest by property managers (ranches, farmers, etc.) and by
those relying upon clean surface water (for drinking water production and irrigation).

Proba bi I ity Assessment

The United States Geological Survey-Cascades Volcano Observatory (CVO) produced volcanic
hazard zonation reports for Mount St. Helens and Mount Hood in 1995 and 1997. The
reports include a description of potential hazards that may occur to immediate communities.
The CVO created an updated annual probability of tephra (ash)fall map for the Cascade
region in 2001, which could be a rough guide for Polk County in forecasting potentialtephra
hazard problems. The map identifies the location and extent of the hazard.

The CVO Volcanic tephra fall map is based on the combined likelihood of tephra-producing
eruptions occurring at Cascade volcanoes. Probability zones extend farther east of the range
because winds blow from westerly directions most of the time. The map shows annual
probabilities for a fall of one centimeter (about 0.4 inch). The patterns on the map show the
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dominating influence of Mount St. Helens as a tephra producer. Because small eruptions are

more numerous than large eruptions, the probability of a thick tephra fall at a given locality is

lower than that of a thin tephra fall. The annual probability of a fall of one centimeter or

more of tephra is about 1" in 10,000 for Polk County. This is small when compared to other

risks faced by the County. The USGS map on the previous page illustrates potential tephra fall

in the region.

Based on the available data and research for Polk Countythe NHMP Steering Committee

determined the probability of experiencing volcanic activity is "low", meaning one incident is

likely within the next 75 to LOO-year period; this rating hos not changed since the previous

NHMP.

Vulnerabilities

Risks for Polk County associated with regional volcanic activity would be ash fall, air quality,

water quality, impacts to agricultural crops, and possible economic or social disruption due

to air traffic issues due to the ash cloud.

At the time of this update, sufficient data was not available to determine volcanic eruption

vulnerability in terms of explicit types and numbers of existing and future buildings,

infrastructure, or critical infrastructure. Due to the nature of the hazard, it is impossible to

predict the location or extent of future events with any probability, although it can be

assumed that all residential and criticalfacilities and infrastructure within the County are at

risk.

Though unlikely, the impacts of a significant ash fall are substantial. Persons with respiratory

problems are endangered, transportation, communications, and other lifeline services are

interrupted, drainage systems become overloaded/clogged, buildings can become

structurallythreatened and the economytakes a major hit. Anyfuture eruption of a nearby

volcano (e.g., Hood, St. Helens, or Adams) occurring during a period of easterly winds would

likely have adverse consequences for the county.

As such, the NHMP Steering Committee rated the county as having a "low" vulnerability to
volcanic activity, meaning that less than 1% of the region's population or assets would be

affected by a major disaster (volcanic ash); fhls rating hos not changed since the previous

NHMP.
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Wildfire
Significant Changes since Previous NHMP:

The Wildfire hazard has been edited to reference new history since the previous plan. No
development changes affected the jurisdiction's overall vulnerability to this hazard.

Characteristics

Wildfires occur in areas with large amounts of flammable vegetation that require a

suppression response due to uncontrolled burning. Fire is an essential part of Oregon's
ecosystem but can also pose a serious threat to life and property, particularly in the state's
growing ruralcommunities. Wildfire can be divided into three categories: interface, wildland,
and firestorms. Forest management, fuelavailability, and the increase in residential
development in interface areas has resulted in greaterwildfire risk. Fire has historically been
a naturalwildland element and can sweep through vegetation that is adjacent to a
combustible home. New residents in remote locations are often surprised to learn that in
moving away from built-up urban areas, they have also left behind readily available fire
services providing structural protection. Recent fires in Oregon and across the western
United States have increased public awareness over the potential losses to life, property, and
natural and cultural resources that fire can pose.

The following three factors contribute significantly to Wildfire behavior and can be used to
identify Wildfire hazard areas.

Topography: As slope increases, the rate of wildfire spread increases. South-facing slopes are
also subject to more solar radiation, making them drier and thereby intensifying wildfire
behavior. However, ridgetops may mark the end of wildfire spread, since fire spreads more
slowly or may even be unable to spread downhill.

Fuel: The type and condition of vegetation plays a significant role in the occurrence and
spread of wildfires. Certain types of plants are more susceptible to burning or will burn with
greater intensity. Dense or overgrown vegetation increases the amount of combustible
material available to fuelthe fire (referred to as the "fuel load"). The ratio of Iiving to dead
plant matter is also important. The risk of fire is increased significantly during periods of
prolonged drought as the moisture content of both living and dead plant matter decreases.
The fuel's continuity, both horizontally and vertically, is also an important factor.

Weather: The most variable factor affecting wildfire behavior is weather. Temperature,
humidity, wind, and lightning can affect chances for ignition and spread of fire. Extreme
weather, such as high temperatures and low humidity, can lead to extreme wildfire activity.
By contrast, cooling and higher humidity often signal reduced Wildfire occurrence and easier
contain ment.
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The frequency and severity of wildfires is also dependent upon other hazards, such as

lightning, drought, equipment use, railroads, recreation use, arson, and infestations. lf not

promptly controlled, wildfires may grow into an emergency or disaster. Even smallfires can

threaten lives and resources and destroy improved properties. ln addition to affecting

people, wildfires may severely affect livestock and pets. Such events may require emergency

watering/feeding, evacuation, and shelter.

The indirect effects of wildfires can be catastrophic. ln addition to strippingthe land of

vegetation and destroying forest resources, large, intense fires can harm the soil, waterways,

and the land itself. Soil exposed to intense heat may lose its capabilityto absorb moisture

and support life. Exposed soils erode quickly and enhance siltation of rivers and streams,

thereby enhancing flood potential, harming aquatic life, and degrading water quality. Lands

stripped of vegetation are also subject to increased debris flow hazards, as described above.

Location and Extent

Wildfire hazard areas are commonly identified in regions of the Wildland Urban lnterface

(WUl). The interface is the urban-ruralfringe where homes and other structures are built

into a denselyforested or natural landscape or adjacentto non-irrigated farmland. The

interface area in Polk County is generally considered to be east of the coastal mountain

range due to the combination of fuel conditions and residential development. lf left

unchecked, it is likelythatfires inthese areaswillthreaten lives and property. One challenge

Polk County faces is from the increasing number of houses being built in the urban/rural

fringe as compared to twenty years ago. The "interface" between urban or suburban areas

and the resource lands has significantly increased the threat to life and property from fires.

Responding to fires in the expanding Wildland Urban lnterface area may tax existing fire

protection systems beyond original design or current capability'

The ease of fire ignition further determines ranges of wildfire hazard due to natural or

human conditions and the difficulty of fire suppression. The wildfire hazard is also magnified

by several factors related to fire suppression/control, such as the surrounding fuel load,

weather, topogra phy, a nd property cha racteristics.

Fire susceptibility throughout the county dramatically increases in late summer and early

autumn as summer thunderstorms with lightning strikes increases and vegetation dries out,

decreasing plant moisture content and increasingthe ratio of dead fuelto livingfuel.

However, various other factors, including humidity, wind speed and direction, fuel load and

fuel type, and topography can contribute to the intensity and spread of wildland. ln addition,

common causes of wildfires include arson and negligence from industrial and recreational

a ctivities.

Polk County is approximately 90% forested with Douglas fir, spruce, and hemlock dominating

the western half of the county; oak dominating the eastern half. The non- forested areas,

east of the coast range, comprise either agricultural crop lands or urban development.
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The actualfire hazard in these areas may be lowerthan expected because a high percentage
of forest lands in Polk County are actively managed for timber. Harvested areas typically have
lower fire risk because they are relatively free of dead and downed material that would
contribute to the fuel load. ln addition, forests within Polk County are relatively free of major
insect and disease problems which often plague otherforests in Oregon. Finally, typical
rainfallamounts for Polk county are rated as either "moderately high" or "high", averaging
40 to B0 inches per year. High rainfall also reduces the threat of wildfires.

Table 2-10 shows the areas of special concern for WUI fires that were identified by each
committee. Map 2-9 shows the wildfire risk in Polk County.

Table 2-10 Wildfire-Areas of Special Concern

Source: 2009 Steering Committee (Reviewed in 2017 and 2024)

Populated areas of the interface adjoining natural cover and wildland areas
Can occur in hilly area around Bridlewood Water Treatment plant, Mercer
Reservoir, Watershed lnfrastructure, and homes in SE portion of the
community.

Populated areas of the interface adjoining natural cover and wildland areas
Fire in the hills bordering the town could propagate into the City. prior fire
events have had favorable wind keeping the fire confined to the hills.

Populated areas of the interface adjoining natural cover and wildland areas
No damages occurred to date.

Populated areas of the interface adjoining natural cover and wildland areas.
Droughts for last decade have increased elements compatible for wildfires;
growing rural population leads to more accidental fires. Willamette Valley
contains wheat crops, which are very prone to fire.

Da llas

Falls City

lndependence

Monmouth
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M 2-9 Wildfire Risk

Source: Map created by Oregon Partnership for Disaster Resilience.

Data: Oregon statewide wildfire risk map created by Oregon State University (unpublished)

Note: To view additional wildfire risk information click this link to access Oregon Explorer's CWPP Planning Tool

History

ODF records of historical fires show that minor wildland fires occur regularly in Polk County.

Fire protection services have generally been able to contain these fires before they exceed

10 acres. The county's success in controlling wildland fires is likely due to a combination of

well- run fire protection services, moderately high to high levels of rainfall, and the fact that
most of the county's forests are disease-free and actively managed for timber.

Due to successful fire control, the minor wildland fires that have occurred in Polk County

have damaged relativelyfew residential areas, scattered buildings, and natural resources in

the affected forests. However, if a major wildland fire were to occur in the county, it would

have the potentialto severely impact residentialstructures, roads, power lines, and other

critical infrastructure.

Significant conflagration fires have taken place in Polk County, such as the 1849 Siletz fire

that burned at least two million acres of forestland (including 800,000 acres in portions of

Lincoln and Polk counties), an unnamed fire in 1945 (1,2,785-acres), and the Rockhouse fire
(5,OOO acres), and Shady Lane fire (1,100 acres) in 1987. The Shady Lane fire, affecting the

RickreallWatershed, was declared a State Conflagration and received FEMA Fire Suppression
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Assistance and caused sediment damage to the Mercer Reservoir the sources of the City of
Dallas' water supply.3e

There have been no significant wildfire events since the previous plan (as shown in italics
below):

August 17,2013.200-acre wildfire along Highway 22 burned near a winery close to
Dallas. Firefighters from Dallas, Yamhill, Polk County, Sheridan, Willamina,
McMinnville, and Depoe Bay were dispatched.
July 24,2015.250- to 300-acre wildfire West of Monmouth - contained after several
hours. No injuries or reported damages to property.

Future Projections

According to the Oregon Climate Change Research lnstitute "Future Climate Projections, Polk
County," o wildfire frequency and intensity and area burned are projected to continue
increasing in the Northwest. Wildfire risk, expressed as the average number of days per year
on which fire danger is very high, is projected to increase in PolkCounty by 11 days (range -

7-28) bV the 2050s, relative to the historical baseline, under the higher emissions scenario.
The average number of days per year on which vapor pressure deficit is extreme is projected
to increase by 25 (range B-a2) bythe 2050s. Communities will need to address growing
wildfire risks if populations are not restricted from expanding further into higher risk areas.

Pro ba bi I ity Assessment

Certain conditions must be present for significant interface fires to occur. The most common
are hot, dry, and windyweather; the inability of fire protection forces to contain or suppress
the fire; the occurrence of multiple fires that overwhelm committed resources; and a large
fuel load (dense vegetation). Once a fire has started, severalconditions influence its
behavior, including fuel, topography, weather, drought, and development.

Based on the available data and research for Polk County, the NHMP Steering Committee
determined the probability of experiencing a Wildfire is "moderat€"; meaning one incident is

likely within the next L0 to 35-year period; this roting hos not changed since the previous
NHMP.

Vul nerabi I ity Assessment

The 2009 Polk County Community Wildfire Protection Plan (CWPP) profiles two strategic
planning areas: Zone f. is the forested, mountainous area in the western portion of the
county, and Zone 2 is the primarily agricultural areas to the east. Each zone is distinguished
based on similar fuel conditions that would require similar initial attack techniques.

3e Polk County Community Wildfire Protection plan (2009).
a0 Oregon Climate Change Research lnstitute, Future Climote Projections, Potk County, Oregon, May 2023

a

a
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The risk rating presented below is from the Polk County CWPP (2009) and serves to identify

where certain constant variables are present.

tgnition Risk: Most witdfires in Potk County ore humon-caused ond the risk for wildfire

ignition becomes greoter os the density of homes increoses. There are only a few
homes in Zone L, these being locoted on the eastern edge of the zone. The density of
homes outside the incorporated cities is foirly uniform in Zone 2. However, there is a

concentration of homes in the suburbs of West Solem ond Dallas. Not surprisingly, the

number of fire starts in these oreos is higher than in most areas.

Hazard:The high scores for this factor are primorily due to heavy fuel loads

throughout both zones. Zone 1 does hove heavier fuel loads overoll, but the fuels in

Zone 2 are considered ftoshy (eosy to ignite and fost moving) which balances the

heovier loods in Zone L.

Values: Zone t hos importont naturol resource values while Zone 2 hos ogricultural
products ond homes at risk from wildfire. Both have importont infrastructure to be

considered.

Protection Capability: While Zone 1- is vulneroble because response time from
organized fire deportments is high, it hos proven mitigotion efforts in place with

loggerswho ore often on-site and hove equipmentforfirefighting. Zone 2locks in

community preparedness but response time from fire protection districts is good.

Response copobility for the Salem and Dollqs Fire Departments is very strong.

Overall Witdfire Risk Rating: Both Zones 1 ond 2 ore considered a High Risk bosed on

the combined scores of the four factors. Total scores that ore more thon 1-19 ore

considered in the High Risk category.

2024 Assessment

The 2024 kRe ort for Polk Coun emphasizes areas where lives and

property are at greatest risk

Folk Gountyrruide wildfire exFosure llligh or Moderete Riskf:
r Numben of buildings:9O7
r Value of exposed buildings: $t92,294,000
o Fercentageoftotal countyvalue exposed: 1.4%

r Critical facilities exposed: 2 of 81

r Potentially displaced population: t529

For this risk assessment, the building locations were compared to the geographic extent of

the wildfire hazard categories. More than 900 buildings in Polk County are exposed to High

or Moderate wildfire hazard. Most of the exposure to wildfire hazard occurs in the

unincorporated county, but also incorporated communities have some exposure to these

hazard zones. The primary areas of exposure to this hazard are in the forested
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unincorporated areas in thewestern portions of the county. Nearlyallof the buildings in the
incorporated communities of Polk County fell into the Low-risk category.4l

The NHMP Steering Committee rated the county as having a "moderate" vulnerability to
wildfire hazards, meaning that more than L0% of the County's population or assets would be
affected by a major disaster; this rating hos not changed since the previous NHMp.

41 DOGAMI, Multi-Hazard Risk Report for polk County, Oregon,2024.
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Section 3: Mitigation
Strateg_y

This section outlines Polk County's strategyto reduce or avoid long-term vulnerabilities to

the identified hazards. Specifically, this section presents a mission and specificgoals and

actions thereby addressing the mitigation strategy requirements contained in 44 CFR

201.6(c). The NHMP Steering Committee reviewed and updated the mission, goals and action

items documented in this NHMP. Additional planning process documentation is in Volume ll,

Appendix B.

Mitigation Plan Mission
The NHMP mission states the purpose and defines the primaryfunctions of Polk County's

NHMP. lt is intended to be adaptable to anyfuture changes made to the NHMP and need not

change unless the community's environment or priorities change.

The mission of the Polk County NHMP is:

To assist in reducing rislg preventing loss, and protecting life, property, and the environment

from future natural hazard events. The plan fosters collaboration and coordinated
partnerships among public and private partners. This can be achieved by increasing public

awareness and education and identifying activities to guide the county towards building a

safer community.

The2024 NHMP Steering Committee (county and cities) reviewed the previous NHMP's

mission statement and agreed to retain it without modifications.

Mitigation Plan Goals

Mitigation plan goals are more specific statements of direction that Polk County residents

and public and private partners can take while workrng to reduce the County's risk from

natural hazards. These statements of direction form a bridge between the broad mission

statement and action items. The goals listed here serve as checkpoints as agencies and

organizations begin implementing mitigation action items.

Stakeholder participation was a key aspect in developing the original NHMP goals in 2006.

Meetings with the project Steering Committee, stakeholder interviews, and public workshops

allserved as methods to obtain Input and priorities in developing goals for reducing risk and

preventing loss for natural hazards in Polk County.

Q I Polk Count'r trlatural Hazards Mitrgatron Plan :o:24: iviitigation Str3tegy Page | 75



fhe 2024 Polk County NHMP Steering Committee (county and cities) reviewed the previous
NHMP goals in comparison to the State Natural Hazard Mitigation Plan (2020)goals
determined that they would retain their goals without modifications.

Allthe NHMP goals are important and are listed below in no order of priority. Establishing
community priorities within action items neither negates nor eliminates any goals, but it
establishes which action items to consider implementing first, should funding become
available.

Below is a list of the NHMP goals:

GOAL t: PUBLIC EDUATION AND AWARENESS

Provide public informotion and education/awareness to all residents of the county concerning
notural hazord areas and mitigotion efforts.

GOAL 2: PREVENTIVE AND IMPLEMENTATION

Develop ond implement octivities to protect humon life, commerce, property, and naturol
systems.

GOAL 3: COLLABORATION AND COORDINATION

Strengthen hazord mitigation by increasing colloboration ond coordination omong citizens,
p ublic agencies, non-p rofit orga nizotions, businesses, a nd i nd ustry.

GOAL 4: FUNDING AND PARTNERSHIPS

Seek partnerships in funding and resources for future mitigation efforts,

GOAL 5: EMERGENCY OPERATIONS

Coordinote and integrote naturol hazard mitigotion octivities, where oppropriote, with
emergency operations plons and procedures.

GOAL 5: NATURAL RESOURCES UTILIZATION

Link land use planning, development criterio, codes, and natural resources ond watershed
plonning with noturol hazord mitigotion.

The participating cities agreed to retain the plan mission and goalstatements.
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Action ltem Development Process

Development of action items was a multi-step, iterative process that involved brainstorming,

discussion, review, and revisions. Action items can be developed through many sources. The

figure below illustrates some of these sources.

Figure 3-1 Development of Action ltems

B coFdr & rh. Pd..trne koitrd i.illn.. - off6[ sda c..l.r slfrt 
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Most of the action items were first created during the previous NHMP planning processes.

During these processes, steering committees developed maps of local vulnerable

populations, facilities, and infrastructure in respect to each identified hazard. Review of

these maps generated discussion around potential actions to mitigate impacts to the

vulnerable areas. The Oregon Partnership for Disaster Resilience (OPDR) provided guidance

in the development of action items by presenting and discussing actions that were used in

other communities. OPDR also took note of ideas that came up in Steering Committee

meetings and drafted specific actions that met the intent of the Steering Committee. All

actions were then reviewed by the Steering Committee, discussed at length, and revised as

necessary before becoming a part of this document.
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Action ltems
Table 3-1 documents the title of each action along with, the lead organization, partners,
timeline, cost, potential funding resources, and connection to community lifelines and
vulnerable populations.

Mitigation Successes
Polk County has several examples of hazard mitigation including the following projects
funded through FEMA Hazard Mitigation Assistance and the Oregon lnfrastructure Finance
Authority's Program 42.

Seismic retrofit grant awards per the Seismic Rehabilitation G rant Programo. have been
funded to retrofit the following criticalfacilities within the last five years (2017-2022)

o Dallas School District - Whitworth Elementary Gym - 5700,160
r Dallas School District - LaCreole Middle School Gym - 52,046,735o Dallas School District - Dallas HS Gym - S2,495,005
o Falls City School District - Falls City HS Gym - 52,495,060

ln addition, the following structures have also had some structural and/or non-structural
seismic retrofitting:

o Whitworth Elementary School (Dollas School District 2), brick ftue was removed and a
stainless steel flue wos installed, funded per 2009 locol school bond (completed in
August 2010).

o Lyle Elementory School (Dallos School District 2), brick flue wos removed ond a
stoinless steel flue was instolled, funded per 2009 local school bond (completed in
August 20L0).

o Dollos High Schoal (Dallos School District 2), brick ftue wos removed and o stainless
steel flue wos installed, funded per 2009 locol school bond (completed in August
20L0).

o Morrison Campus Alternative School (L251 Main St., Dollos School District 2), brick
flue wos removed ond a stainless steel flue wos instolled, stadium concrete foundotion
was installed, dry rot removed ond structurol upgrades to columns, press box support
was engineered ond upgroded; funded per 2009 locat school bond (completed in
August 2010, stadium upgrodes in September 2011).

o lndependence Elementary School remodeled,
c Seismic improvements to severol County-owned bridges.

a2 The Seismic Rehabilitation Grant Program (SRGP) is a state of oregon competitive grant program that provides funding for
the seismic rehabilitation of critical public buildings, particularly public schools, and emergency services facilities.
a3 The Selsmic Rehabilitation Grant Program (SRGP) is a state of Oregon competitive grant program that provides funding for
the seismic rehabilitation of critical public buildings, particularly public schools and emergency services facilities.
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Additional, locally funded mitigation successes include:

o New building at County Emergency Operations Center (2O2I)

r New communication tower at the County Fairgrounds

. Upgrade/seismic retrofit to Public Works communication tower

. Updated Capital lmprovement Plans (water, stormwater, wastewater) incorporating

NHMP recommendations

See city oddendo for mitigation successes within eoch city

Action ltem Framework
Many of the NHMP's recommendations are consistent with the goals and objectives of each

jurisdiction's (County, cities, specialdistricts) existing plans and policies. Where possible,

each jurisdiction will implement the NHMP's recommended actions through existing plans

and policies. Plans and policies already in existence have supportfrom residents, businesses,

and policy makers. Many land-use, comprehensive, and strategic plans get updated regularly,

and can adapt easily to changing conditions and needs. lmplementing the NHMP's action

items through such plans and policies increases their likelihood of being supported and

implemented.

Action ltem Development and Prioritization
The action items were developed through a two-stage process. ln stage one, OPDR facilitated

a work session with each jurisdiction's steering committee to discuss vulnerabilities, risk

profile, and to identify potential issues. ln the second stage, OPDR, working with each

jurisdiction's steering committee, developed potential actions based on the hazards and the

issues identified.

During Ihe 2024 update process each of the jurisdiction's steering committee re-evaluated

their hazard mitigation strategy (Action ltems), noting what accomplishments had been

made, and whether the actions were still relevant; any new action items were identified at

this time (see Volume ll, Appendix B and Volume lll for more information).

Each steering committee developed action items priorities to reflect current conditions,

needs, and capacity. High priority actions are shown with orange highlights. The Jurisdictions

willfocus their attention and resource availability upon these achievable, high leverage

activities over the next five years. Although this methodology provides a guide for the
jurisdictions in terms of rmplementation, each jurisdiction has the option to implement any

of the action items at any time. This option to consider all action items for implementation

allows jurisdictions to consider mitigation strategies as new opportunities arise, such as

capitalizing on funding opportunities. Mitigation actions that were not prioritized will be

considered for prioritization during maintenance meetings.

o I Polk County Natural Hazards Mitigatron Plan zou 4: Mitigation Strategy Page | 79



Prioritization of High Hazard Potential Dam Actions
Polk County has opted to locally prioritize the eligible high hazard potentialdam. The Oregon
Water Resources Department (OWRD) is the State determined eligible non-federal
governmental organization that can meet the compliance requirements and will work with
dam owners statewide to apply for the HHPD grant program.

HHPD Linkase to NHMP Goals

The four HHPD related actions (6.9,6.I0,6.I1,,6.12) reduce long term vulnerabilities
consistentwith NHMP Goal3 (Prevention), Goal4 (Property Protection), Goal5 (Partnership
and Coordination), and Goal 7 (Structural Protection).

See Volume ttt for the oction items for eoch porticipoting jurisdiction.
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Table 3-1 Action ltems
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Strengthen emergency services preparedness and response by linking
emergency services wlth natural hazard mitlgaflon programs and enhance
publlc education on a reglonal scale.

Develop, enhance, implemenl and sustain education programs aimed at
mitigating natural harards and reducing the risks to citizens, public agencles,
private property ownert businesses, and schools. Focus on providing web-
based outreach materials concernlng mitigatlon, preparedness, and safety
procedures for all natural hazards.

Develop, incorporate, and cross reference mitigation planning provisions
into roning ordinances and all community planning processes, such as
comprehensive, capital lmprovement, land use, transportation, and
emergency operations plan5 etc., to demonstrgte multFbenefrt
considerations and facilitate using muhiple funding sources. pay particular
attention to maintaining the floodway and protectng criflcal infrasffqcture
and private residences through floodplain development permit process..
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Update and maintain critlcal facilw list needing emergency back-up power

6ystems. Prioritlze critical facllitles susceptlbla to short t€rm power

disruptlon (1.e., flrst responder and medical fadlitles, sclrools, correctlonal
facilitles, and water and sewage pump stations, etc.l. Purctuse and install
generators wlth main power distributlon disconnect switches for identified

and prlorltlzed criUcal facilitles ag funding becomes available.

Update the county\ debris management plan. Enhance strategies for debrls

management and/or removal after windgtorm events.

Encourage disseminatlon of id€as by courrty-based agencies on effectlve

methods of water use curtallment and provide information about
emergencl water rlghts for dotnestic uses.

72 Encouraga water provid€rt to lnter-t't€ w?ter systems.

slpport agencies' plans for long-range water lesourc€t de$&sment that
leads to additional wat€r supplies and help determine frrnding ccurces for
the studles.

Notify property owners when oxpansbe xilbars idfftified on thelr
property.
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Require road design, engineering, and construction processes that address
expansive soil conditions. Water absorption prevention, impermeable
membrane, soll compact'ton, and drainage methods need to be considered
once geologic studies determine soil compositlon,

Encourage reduction of nonstructutal and structural earthquake harards in
homes, schools, businesses, and government offices. lnform residents and
business owners of the value of earthquake hauard insurance.

Encourage seismic strength evaluations of critlcal facillties to identlfy
vulnerabllities and to meet oJrrent seisrnic standards. lmprove local
capabllitles to perform earthquake bulldlng safety waluailons.

Use priority transportatlon route rnap to identifo and prioritize brldgeg that
ar€ not seismically adequate. Retrofit these bridges as funding becomes..
available.

lmplement and enforce State Buildlng Codes. lnspect and/or cerflfy all new
construction as applicable.
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Develop web-based outreach program to educate the publlc concemlng

NFIP particlpation beneffk, ffoodplain developrnent, land use regulatlon, and

NFIP flood insurance avallability to facllltate continued compliance with the

NFIP. conduct wotkihpps for target audiences on NFIP and mitigatlon

actlvities.

ldentifv and mitlgat€ repetltively flooded structures and lnfrastructure,

anatfze the threat to these faclllties, and plioritize mitiSation actions to
acquire, relocate, elevate, and/or flood proofto protect the threatened
population. Priorlthe most cost beneficial and feasibh ptolects.

Continue to c@rdinale irnh appropriate qgencies and maintaln an inventory

of all aggregate op€ratlons adjacent to or withln tlrc floodplain.

Prioritize locatlons along County roads that have frequent flooding. Usethls
prioritized list to determine prolects for reducing frequencl of floodirrg such

as: lncrease culvert sizes and dralnage efficlencl, construct concrete wing

walls at culvert or brldge entrances and outl€ts to dhect lArater flgw into
their openingg raise bridge helght or convert brid8e from a muhl*span to a

single span to increase water flow and reduce detttk catchmeht.

lnstall new precipltatlon measuringgSuges and develop monitorlng and

early warning program.
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Malntain public drainage systems and encourage prop€rty owners to
maintain pri\rate drainage systems.

Develop and provide information to all residents on riverbank erosion and
methods to prevent it in an easily distributed format.

lnstall bank protection such as rock, concrete, asphalt vegetation, or other
armoring or protective materials to provide riverbank protection.

28

29
Harden culvert entrance bottoms with asphalt, conoete, rock, et6, to reduce
erosion or scour

30

Coordhate wkh FEMA aM state agencies to malntaln end update Flood
lnsunnce Rate Maps (FIRM) for Polk Couhty as funding beeomes available.
Use information obtained to update flood insurancg ond for f€asibility
determination and project design at the planning l*vel.
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27 lnstall riprap or pilingsto harden streambanks where severe erosion occurs.
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lnform cithens about the most current Uniform lnternational and State
Buildlng Codes to ensure structures can wlthstand storm hazards such as
hlgh winds, rain, water, and snow.

Review criticalfacilhies and government building energy efficienry, winter
readiness, and electrlcal protection capablllty. ldentfy, prioritlzq and
lmplement infrastructure upgrade or rehabilftatiqn project prlorlthaflon and
development.

lncrease awareness of volcanic eruptlons and their potentlal impact to the
county.

Work with Polk Fire Defense Board in the review of plans and lnspection of
structures, accesg and water supply for fire code compliance. Promote
FireWise buildlng, slting, deslgn, and constructlon materials.

Advocate accesslble water storage fucilities in development not connerted
to a community water/hydrant system in the wlldland/urban interface
(wur).

Entunce and promote existing outeach and educat{on programs alrned at
mitigating wildfire hazards and redudng or Fleventing the exposure of
citlzeng public agencies, private propefty drtt{i€r6, ond businesses to nAtural
hazards, particr.rlarly those ln the WUl. Constdar updatlng maps related to
fire harards and encourage fire-safe conSfuction practlc€s.
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42

lnform citlzens about programs that assist landowners in reducing fuel loads

on prlvate property. Encourage home landscape cleanup (defensible space)

and define debr'rs dlsposal programs. ldentifu, develop, lmplement, and

enforce mitigation actions such as fuel breaks and reductlon zones for
potential wildland fire hazard areas. lncorporate enforceable conditions in

residential permits in forest zones.
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Section 4z Plan
lmplementation and

Maintenance

This section details the formal process that will ensure that the NHMP remains an active and

relevant document. The plan implementation and maintenance process include a schedule

for monitoring and evaluating the NHMP semi-annually, as well as producing an updated

plan every five years. Finally, this section describes how the County will integrate public

participation throughout the NHMP maintenance and implementation process.

lmplementing the NHMP
The success of the Polk County NHMP depends on how wellthe outlined action items are

implemented. ln an effort to ensure that the activities identified are implemented, the

following steps will be taken: 1)the NHMP will be formally adopted, 2) a Steering Committee

will be assigned,3) a convener shall be designated, 4)semi-annual meetings will be held, 5)

the identified activities will be prioritized and evaluated, and 6)the NHMP will be

implemented through existing plans, programs and policies.

NHMP Adoption
The Polk County NHMP was developed and will be implemented through a collaborative

process. After the NHMP is locally reviewed and deemed complete, the Polk County

Emergency Manager, or their designee, shall submit it to the State Hazard Mitigation Officer

(SHMO) at the Oregon Department of Emergency Management (OEM). OEM submits the

NHMP to FEMA-Region X for review. This review addresses the federal criteria outlined in the

FEMA lnterim Final Rule 44 CFR Part 201. Upon acceptance by FEMA, the County will adopt

the NHMP via resolution. At that point, the County will gain eligibility for the Pre-Disaster

Mitigation Grant Program, the Hazard Mitigation Grant Program, and Flood Mitigation

Assistance program funds. Following adoption by the County, the participating jurisdictions

should convene local decision makers and adopt the Polk County Multijurisdictional NHMP.

Convener
The Polk County & Economic Community Development Department will take responsibility

for NHMP implementation and willfacilitate the Hazard Mitigation Steering Committee

meetings and will assign tasks such as updating and presenting the NHMP to the rest of the

members of the Steering Committee (see City Addenda for city conveners). NHMP
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implementation and evaluation will be a shared responsibility among allof the assigned
Steering Com mittee Members. The Convener's responsibilities include:

o Coordinate Steering Committee meeting dates, times, locations, agendas and
member notification;

o Document the discussions and outcomes of committee meetings;
o Serve as a communication conduit between the Steering Committee and the

pu blic/sta keholders;
r ldentify emergency management-related funding sources for natural hazard

mitigation projects; and
o Utilize the Risk Assessment as a tool for prioritizing proposed natural hazard risk

reduction projects.

Steering Committee
The Polk County Convener will maintain a Natural Hazard Steering Committee for updating
and implementing the NHMP. The Steering Committee responsibilities include:

o Attend future maintenance and NHMP update meetings (or designating a

representative to serve in your place);
o Serve as the local evaluation committee for funding programs such as the Pre-

Disaster Mitigation Grant Program, the Hazard Mitigation Grant Program funds and
Flood Mitigation Assistance program funds;

o Prioritize and recommend funding for natural hazard risk reduction projects;
o Evaluate and update the NHMP in accordance with the prescribed maintenance

sched ule;
o Develop and coordinate ad hoc and/or standing subcommittees as needed; and
o Coordinate public involvement activities.

Members

The following jurisdictions, agencies and/or organizations were represented and served on
the Steering Committee during the development of the Polk County NHMP and may be
represented during implementation and maintenance phase (for a list of individuals see
Acknowledgementsl:

r Polk County Emergency Management
o Polk County Economic & Community Development
o Polk County Public Works
r Polk County Public Health
. City of Dallas
. City of Falls City
. City of lndependence
. City of Monmouth
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To make the coordination and review of the Polk County NHMP as broad and useful as

possible, the Steering Committee will engage additional stakeholders and other relevant

hazard mitigation organizations and agencies to implement the identified action items.

Specific organizations have been identified as partners in the action item matrices.

lmplementation through existing programs
The NHMP includes a range of action items that, when implemented, will reduce loss from

hazard events in the county. Within the NHMP, FEMA requires the identification of extsting

programs that might be used to implement these action items. Polk County and the
participating cities currently address statewide planning goals and legislative requirements

through their comprehensive land use plans, capital improvement plans, mandated

standards and building codes. To the extent possible, Polk County and participating cities will

work to incorporate the recommended mitigation action items into existing programs and

proced u res.

Many of the recommendations contained in the NHMP are consistent with the goals and

objectives of the participating City and County's existing plans and policies. Where possible,

Polk County and participating cities should implement the recommended actions contained

in the NHMP through existing plans and policies. Plans and policies already in existence often

have support from residents, businesses, and policy makers. Many land-use, comprehensive

and strategic plans get updated regularly and can adapt easily to changing conditions and

needs. lmplementing the action 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 mitigation activities

include:

r City and County Budgets

o CommunityWildfire Protection Plans

r Comprehensive Land Use Plans

o Economic Development Action Plans

r Zoning Ordinances and Building Codes

For additionalexamples of plans, programs or agencies that may be used to implement

mitigation activities refer to list of plans in Volume l, Section 2.

Capa bi I ities Assessment
The Capability Assessment identifies and describes the ability of Polk County to implement

the mitigation strategy and associated action items. Capabilities can be evaluated through an

examination of broad categories, including existing authorities, policies, programs, funding,

and resources.
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Existing Authorities
Hazard mitigation can be executed ata localscalethrough three (3) methods: integrating
hazard mitigation actions into other local planning documents (i.e., plan integration),
adopting building codes that account for best practices in structural hardening, and codifying
land use regulations and zoning designations that prescribe mitigation into development
requirements. The extent to which a municipality or multi-jurisdictional effort leverages
these approaches is an indicator of that community's capabilities.

Comprehensive Plan

Oregon's Statewide Planning Goal 7 requires comprehensive planning within every
jurisdiction that is designed to reduce risksto people and propertyfrom natural hazards.

The Polk County Comprehensive plan provides the policy and regulatory foundation for all
land use management in Polk County. lt integrates policies and recommendations to meet
the Oregon Statewide Planning Goals, including Statewide Planning Goal7, Natural Hazards

Section D, Natural Resources, includes goals to conserve and manage water resources in
order to maintain and protect water quality and quantity and to abate flood, erosion, and
sedimentation problems.

Section F, Land Capability/Resource Quality, includes goals and policies to protect life and
property from natural hazards and disasters. Hazards identified include flooding, erosion,
geological, and air quality.

Planned updates to the jurisdiction's Goal 7 element or its broader comprehensive plan will
reflect the data and findings within this NHMP and integrate analyses of future climate and
natural hazard impacts into the community's long-range plans.

Land Use Regulations

Existing land use policies that define zoning and address hazardous conditions provide
another source of mitigation capability. Any new codes or policies that are adopted are
intentionally aligned with the Natural Hazards Mitigation plan.

Land Use Codes
Polk County Zoning and Development Ordinance regulates land use and development in
unincorporated areas throughout the county, including floodplain management. The
Community Development Department administers state, regionaland local land use and
zoning regulations in unincorporated areas. This department reviews residential,
commercial, and industrial development land use permits, and develops long-range planning
strategies. Community Development also administers the Floodplain Overlay District.
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Floodplain Overlay District
Chapter 178 of the Polk County Code establishes a Floodplain Overlay District "to regulate

the use of those areas subject to periodic flooding and to permit and encourage the

retention of open land uses that are compatible and harmonious in nature."44

The areas of special flood hazard regulated by this code are identified in the "The Flood

lnsurance Study for Polk County, Oregon, and lncorporated Areas" dated December 19,

2006.

Structural Building Codes

The Oregon Legislature recently adopted updated building codes for both residential (2021'

adoption) and commercial structu res (2022\ since the last update of this Plan. These building

codes are based on the 2O2L version of the lnternational Building Code, lnternational Fire

Code, and lnternational Existing Building Code. Polk County administers and enforces the

most recent Oregon Structural and Oregon Specialty Codes (2022), and the 2022 Oregon Fire

Code. As a result, both new residential and commercialstructures will be required to build

according to the latest seismic and wind hardening standards in addition to requiring fire

resistant building materials for those structures constructed in proximity or within the WUl.

Policies and Programs
This Plan directs Polk County to explore integration into other planning documents and

processes. Polk County has made significant progress in integrating the NHMP into its

portfolio of planning processes and programs over the last five years.

Stormwater Management Plan, 2023

Polk County administers a Stormwater Management Program (SWMP)for the area of Polk

County located within the City of Salem urban growth boundary (UGB). This program was

updated in2023 to meet the Municipal Separate Storm Sewer System (MS4) Phase ll General

Permit requirements of the National Pollutant Discharge Elimination System (NPDES), which

became effective on March 1,2019.

TMDt lmplementation Plan

Polk County also implements a Total Maximum Daily Load (TMDL) lmplementation Plan. The

TMDL lmplementation Plan is designed to reduce river and stream temperatures as well

as the levels of bacteria and mercury that enter County rivers and streams. The TMDL

lmplementation Plan applies countywide.

Polk County Emergency Operation s Plan, 2O22

The Polk County Emergency Operations Plan (EOP) is a framework that provides guidance for

coordinated preparedness, response, and recovery activities in the county. lt was developed

through collaboration across County departments, localjurisdictions, special districts, and

community partners.

44 178.Oi-O Purpose, Floodplain Overlay District, Polk County Code.
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Communications Plan, 2023
The Public Safety Communications Plan for lnteroperability is a locally driven strategic
planning approach in enhancing communications interoperability across the County. This
plan includes a three-phase plan for implementation, including work that is already
underway as well as in the planning stages.

Community Wildfire Fire Protection plan l2OZ4l
The CommunityWildfire Protection Plan will be incorporated intothis Plan as a functioning
annex. This plan seeks to reduce the risk of wildfire to life, property, and natural resources in
Polk County by coordinating publlc agencies, community organizations, private landowners,
and the public to increase their awareness of and responsibility for fire issues.

National Flood lnsurance Program
Polk County participates in the National Flood lnsurance Program. The Planning Director is
responsible for administering the day-to-day activities of the County's floodplain program.
They are assisted by the Building Official, Engineering, and by the County Administrator.

Specifically, the floodplain manager:

o maintains and administers polk County's floodplain regulations;
o reviews and issues floodplain development permits;
o maintains elevation certificates for all new and substantially improved structures (and

maintains an extensive database of historic elevation certificates);
. ensures that encroachments do not occur within the regulated floodway;
e implements measures to ensure that new and substantially improved structures are

protected from flood losses;

o maintains floodplain studies and maps and makes this information available to the
public;

o maintains a flood information website with digitalflood insurance rate map (DFIRM)

data;

o conducts site visits to assess conditions and provide technical assistance to the public;
o maintains a library of historical flood related information;
r informs the public of flood insurance requirements; and
o conducts outreach and training about flood hazards and development within the

flood pla in.

Polk County participates in the NFIP's Community Rating System (CRS) at a rating of 9. This
program provides discounts to residents'flood insurance payments connected to enhanced
programs offered/enforced by the County that reduce risk from floods.

Community Emergency Response Team (CERT)

There are three (3) active CERT teams in Polk County:

o Polk CERT r Salem CERT

o Grand Ronde CERT
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Person nel
The following Polk County personnel have assignments related to natural hazard mitigation
planning and implementation:

Emergency Management: Dean Bender- Polk County Emergency Manager (EM)

Public lnformation Officer: Dean Bender- EM; Dustin Newman-Polk County Sheriff's

Office; Greg Hansen- Polk County Administrator

Floodplain Manager: Austin McGuigan- Polk County Planning Director

Grant writing (for Public Works or emergency management):

o Public Works: Todd Whitaker- Public Works Director

o Emergency Management: Dean Bender for EM type grants like State

Preparedness and lncident Response Equipment (SPIRE) Grant and State

Homeland Secu rity Grant

Capital improvement planning: Greg Hansen- Polk County Board of Commissioners

(BOC) Office

Capital improvement execution: Greg Hansen- Polk County Administrator

These personnel integrate hazards and resilience planning into their greater work programs

to the best of their abilities. However, there is limited capacity to expand upon their
capabilities or workloads.

County Administration

The Board of County Commissioners of Polk County has the responsibility of developing and

adopting the annualCounty budget. lntegrating hazard mitigation goals and projects into the

annual budget is key to implementing the plan. The Commission tries to broadly address

resilience planning needs while it determines County and departmental priorities and looks

for multiple-impact projects wherever possible. They also work with staff to apply for federal

and state grant funding to pursue larger projects that are outside of general fund capacity.

County Emergency Management

Polk County Disaster Management (CCDM) is responsible for the mitigation, preparedness,

planning, coordination of response, and recovery activities related to county emergencies

and disasters. County Emergency Management also serves asthe primary coordination point

between local, State, and Federal agencies when emergency activities are affecting more

than one jurisdiction, county department, incorporated city, unincorporated area, special

district, or other partner agencies.
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Public Health

Polk County Public Health includes programs and policies related to communicable disease,
health promotion programs, immunizations, and family and child welfare.

Polk County Environmental Public Health promotes the health and safety of the community
through education and enforcement of public health regulations pertaining to food, pool,
and lodging facilities; public drinking water systems; as well as wood stoves and open
burning.

Capital Projects
Polk County has implemented mitigation recommendations from the last NHMP into its
capital improvement projects over the last 5 years, including:

o Communications Towers at Polk County Fairgrounds, Polk County Public Works
Office, and Mt. Pisgah

r Jail HVAC -2017

o Buchanan Building Remodel -2OI7-201.8
o Jail New Roof- 2O2O

r Courthouse Remodel -202I (includes the historic and annex upgrades)
o Fairgrounds Building A remodel -2022
r Emergency Operations Center (new buildin g) - 2021.

o Public Works Remodel -2022
o Family and Community Outreach Building -2023
. Replaced large arch pipe on Oakdale Road with a bridge
r Culvert removal project at Falls City for a new bridge on Mitchell St.

Capital Resou rces
Polk County maintains several capital resources that have important roles to play in the
implementation of the natural hazard mitigation plan, including:

Communication towers:

Eagles crest rower, Fairgrounds Tower, Public works Tower, Cupid's Knoll Tower, lDp
Rooftop Tower, Mt. Pisgah Tower, Bald Mt. Tower, Fishback Tower, Prospect Hill Tower,
Courthouse Rooftop Tower, Grand Ronde Tower, Doane Creek Tower, WVCC Tower, Marion
County Fire Cordon Road Tower, Lowen Tower

Critical facilities with power qenerators

The Polk County Courthouse, Fairgrounds, Public Works, and Public Health buildings are all
critical facilities with power generators. ln addition, there is the Partnering First Responder
city and District locations. Polk county also has two (2) large mobile generators.
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Warming or olins shelters

Warming and cooling shelters are open on a rotating and temporary basis. See

httos://oolkwa r ins.weeblv.com/ for more information

Commu nitv shelters

Family Promise (Salem)

Food pantries:

Dallas Food Bank, Dallas H20, Dallas Seventh DayAdventist, Department of Human Services

(Dallas), Ella Curran Food Bank (lndependence), Family Life (Salem), Grand Ronde Food Bank,

Kingwood Bible Church (Salem), Life Church (Salem), Monmouth Christian Church , Mountain

Gospel Fellowship (Falls City), Polk County Resource Center (Dallas), Shared Blessing @

Family Life Church (Salem), Valley Life Center (Dallas), Winston Salem United Methodist

Church (Salem), Western Oregon University Food Pantry (Monmouth), James 2 Community

Kitchen (Dallas and Falls City), Mountain Gospel Fellowship (Falls City)

Fueling storage:

The Polk County Public Works Department yard has large fuel storage tanks and has been

identified by Oregon as the fuel hub for Polk County (both gasoline and diesel fuel).

Fi ndi ngs
Several important findings from this capability assessment informed the design of the Plan's

mitigation strategy and aided in prioritizing action items.

Staffing Limitations and Capacity
polk County staff are assigned hazard mitigation responsibilities as a part of their larger job

responsibilities. Limited capacity reduces the breadth of the programming the community

can undertake in anyyear. The County relies upon its relationships with the County and other

cities within its region to expand its operations.

Reliance upon outside funding streams and local match requirements

polk County operates on a limited budget with a small staff. This leaves few opportunities for

using localfinancial resources to implement hazard mitigation work. They lean heavily upon

state and federal grant funds as the primary means for securing mitigation funding. Hazard

mitigation grants such as HMGP and BRIC require 10-25% localfunding match, as wellas

extra staff capacity and expertise to navigate the application process and manage the

funding.

Leveraging Partnerships with Public and Nonprofit Entities

Regional planning displayed in Community Wildfire Protection Planning process

demonstrates the County's ability to effectively share information and identify priority needs.
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NHMP Maintenance
NHMP maintenance is a criticalcomponent of the NHMP. Proper maintenance of the NHMp
ensures that it will maximize the County and participating cities' efforts to reduce the risks
posed by natural hazards. This section was developed by OPDR and includes a process to
ensure that a regular review and update of the NHMP occurs. The County Steering
Committee and local staff are responsible for implementing this process, in addition to
maintaining and updating the NHMP through a series of meetings outlined in the
maintenance schedule below.

Meetings
The Steering Committee will meet on a semi-annual basis to complete the following tasks.
During the first meeting the Steering Committee will:

o Review existing action items to determine appropriateness for funding;
r Educate and train new members on the NHMp and mitigation in general;
o ldentify issues that may not have been identified when the NHMP was developed;

and
o Prioritize potential mitigation projects using the methodology described below.

During the second meeting, the Steering Committee will:

r Review existing and new risk assessment data;
o Discuss methods for continued public involvement;
r Evaluate effectiveness of the NHMP at achieving its purpose and goals (useTabte 4-1

as one tool to help measure effectiveness); and
o Document successes and lessons learned during the year.

These meetings are an opportunity for the cities to report back to the County on progress
that has been made towards their components of the NHMP. The cities will submit written
reports on their progress annually based on local steering committee meetings.

The convener will be responsible for documenting the outcome of the semi-annual meetings
in Volume ll, Appendix B. The process the Steering Committee will use to prioritize mitigation
projects is detailed in the section below. The NHMP's format allows the County and
participating cities to review and update sections when new data becomes available. New
data can be easily incorporated, resulting in a NHMP that remains current and relevant to
the participating jurisdictions.

Project Prioritization Process
The Disaster Mitigation Act of 2OOO requires that jurisdictions identify a process for
prioritizing potential actions. Potential mitigation activities often come from a variety of
sources; therefore, the project prioritization process needs to be flexible. Committee
members, local government staff, other planning documents or the risk assessment may be
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the source to identify projects. Figure 4-L illustrates the project development and

prioritization process.

Step 1: Examine funding requirements

The first step in prioritizing the NHMP's action items is to determine which funding sources

are open for application. Several funding sources may be appropriate for the County's

proposed mitigation projects. Examples of mitigation funding sources include but are not

limited to: FEMA's Pre-Disaster Mitigation competitive grant program (PDM), Flood

Mitigation Assistance (FMA) program, Hazard Mitigation Grant Program (HMGP), National

Fire Plan (NFP), Community Development Block Grants (CDBG), local general funds and

private foundations, among others. Please see Volume ll, Appendix E for a more

comprehensive list of potential grant programs.

Because grant programs open and close on differing schedules, the Steering Committee will

examine upcoming funding streams' requirements to determine which mitigation activities

would be eligible. The Steering Committee may consult with the funding entity, Oregon

Department of Emergency Management (OEM), or other appropriate state or regional

organizations about project eligibility requirements. This examination of funding sources and

requirements will happen during the Steering Committee's semi-annual NHMP maintenance

meetings.

Figure 4-1 Action ltem and Project Review Process

PRQJECT FUNDING & IMPLEMENTATIQN

Source: Oregon Partnership for Disaster Resilience, 2008
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Step 2: Complete risk assessment evaluation
The second step in prioritizing the NHMP's action items is to examine which hazards the
selected actions are associated with and where these hazards rank in terms of community
risk. The Steering Committee will determine whether the NHMP's risk assessment supports
the implementation of eligible mitigation activities. This determination will be based on the
location of the potentialactivities, their proximityto known hazard areas and whether
community assets are at risk. The Steering Committee will additionally consider whether the
selected actions mitigate hazards that are likely to occur in the future or are likely to result in
severe/catastroph ic da mages.

Step 3: Steering Committee Recommendation

Based on the steps above, the Steering Committee will recommend which mitigation
activities should be moved forward. lf the Steering Committee decides to move forward with
an action, the coordinating organization designated in the matrix will be responsible for
taking further action and, if applicable, documenting success upon project completion. The
Steering Committee will convene a meeting to review the issues surrounding grant
applications and to share knowledge and/or resources. This process will afford greater
coordination and less competition for limited funds.

Step 4: Complete quantitative and qualitative assessment and economic
analysis

The fourth step is to identify the costs and benefits associated with the selected natural
hazard mitigation strategies, measures, or projects. Two categories of analysis that are used
in this step are: (1) cost-benefit analysis and (2) cost-effectiveness analysis. Conducting cost-
benefit analysis for a mitigation activity assists in determining whether a project is worth
undertaking now, to avoid disaster-related damages later. Cost-effectiveness analysis
evaluates how best to spend a given amount of moneyto achieve a specific goal.
Determining the economic feasibility of mitigating natural hazards provides decision makers
with an understanding of the potential benefits and costs of an activity, as well as a basis
upon which to compare alternative projects. The figure below shows decision criteria for
selecting the appropriate method of analysis.
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Figure 4-2 Benefit Cost Decision Criteria
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Source: Oregon Partnership for Disaster Resilience, 2010.

lf the activity requires federal funding for a structural project, the Steering Committee will

use a FEMA-approved cost-benefit analysis tool to evaluate the appropriateness of the

activity. A project must have a cost-benefit ratio of greater than one in order to be eligible

for FEMA grant funding.

For non-federally funded or nonstructural projects, a qualitative assessment will be

completed to determine the project's cost effectiveness. The Steering Committee will use a

multivariable assessment technique called STAPLE/E to prioritize these actions. STAPLE/E

stands for Social, Technical, Administrative, Political, Legal, Economic, and Environmental.

Assessing projects based upon these seven variables can help define a project's qualitative

cost effectiveness. OPDR at the University of Oregon's Community Service Center has

tailored the STAPLE/E technique for use in natural hazard action item prioritization'

Continued Public lnvolvement and Participation
The participating jurisdictions are dedicated to involving the public directly in the continual

reshaping and updating of the Polk County NHMP. To ensure that these opportunities will

continue, the County and participating jurisdictions will:

r Post copies of their plan on corresponding websites;

r place articles in the local newspaper directing the public where to view and provide

feedback; and
o Use existing newsletters such as schools and utility bills to inform the public where to

view and provide feedback.
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ln addition to the involvement activities listed above, Polk County, cities, and specialdistricts
will ensure continued public involvement by posting a link to the Polk County NHMp on their
websites.

Five-Year Review of NHMP
This NHMP will be updated every five years in accordance with the update schedule outlined
in the Disaster Mitigation Act of 2000. The Polk County NHMP is due to be updated by
[month dayl,2Q29. The Convener will be responsible for organizing the Steering Committee
to address NHMP update needs. The Steering Committee will be responsible for updating
any deficiencies found in the NHMP and for ultimately meeting the Disaster Mitigation Act of
2000's NHMP update requirements.

The following 'toolkit' can assist the Convener in determining which NHMP update activities
can be discussed during regularly scheduled NHMP maintenance meetings and which
activities require additional meeting time and/or the formation of sub-committees.
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Table 4-1 Natural Hazard Mitigation Plan Update Toolkit

Source: Oregon Partnership for Disaster Resilience, 2010.

Modifythis section to include a description of the plan update

process. Document how the planning team reviewed and

analyzed each section of the plan, and whether each section was

revised as part of the update process. (This toolkit will help you

do that).
Decide how the public will be involved in the plan update
process. Allow the public an opportunity to comment on the
plan process and priorto plan approval.

Document activities in the "planning process" section of the plan

update

Add new hazards to the risk assessment section

Document hazard history in the risk assessment section

Document changes in location and extent in the risk assessment

section
Document changes in vulnerability in the risk assessment

section

Document changes in vulnerability in the risk assessment

section
Document changes in vulnerability in the risk assessment

section

Document changes in vulnerability in the risk assessment

section

Document changes in vulnerability in the risk assessment

section
I

lDocument 
any changes to flood loss propefi status

ls the planning process description still relevant?

Do you have a public involvement strategy for the plan

update process?

Have public involvement activities taken place since the

plan was adopted?

Are there new hazards that should be addressed?

Have there been hazard events in the community since

the plan was adopted?

Have new studies or previous events identified changes in

any hazard's location or extent?

Has vulnerability to any hazard changed?

Have development patterns changed? ls there more

development in hazard prone areas?

Do future annexations include hazard prone areas?

Are there new high risk populations?

Are there completed mitigation actions that have

decreased ove ral I vul nerabi I ity?

Did the plan document and/or address National Flood

lnsurance Program repetitive flood loss properties?

':li
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1) Update existing data in risk assessment section, or
2) determine whether adequate data exists. lf so, add
information to plan. lf not, describe why this could not be done
atthe time of the plan update

lf yes, the plan update must address them: either state how
deficiencies were overcome or why they couldn't be addressed

1) Update existing data in risk assessment section, or
2) determine whether adequate data exists. lf so, add
information to plan. lf not, describe why this could not be done
at the time of the plan update
Document any updates in the plan goal section
Document whether each action is completed or pending. For

those that remain pending explain why. For completed actions,
provide a'success' story.
Add new actions to the plan. Make sure that the mitigation plan
lncludes actions that reduce the effects of hazards on both new
and existing buildings.
lf not, add this action to meet minimum NFIP planning
requirements

Document these changes in the plan implementation and
maintenance section

Documentthese changes in the plan implementation and

maintenance section
lf the community has not made progress on process of
implementing mitigation into existing mechanisms, further
refine the process and document in the plan.

Did the plan identify the number and type of existing and

future buildings, infrastructure, and critical facilities in
hazards areas?

Did the plan identify data limitations?

Did the plan identify potential dollar losses forvulnerable
structu res?

Are the plan goals still relevant?

What is the status of each mitigation action?

Are there new actions that should be added?

ls there an action dealing with continued compliance with
the National Flood lnsurance Program?

Are changes to the action item prioritization,
i mpleme ntati on, and/or admi nistration processes

needed?

Do you need to make any changes to the plan

maintenance schedule?

ls mitigation being implemented through existing
planning mechanisms (such as comprehensive plans, or
capital improvement plans)?

Source: Oregon Partnership for Disaster Resilience, 2010
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Appendix A: Glossary and
ymsAcron

G lossa ry
100-yearflood means a flooding condition which has a one percent chance of occurring each

year. The 100-year flood level is used as the base planning levelfor floodplain management

in the National Flood lnsurance Program https://www.fe ma.eov/flood-zones

Cascadia Subduction Zone (CSZ) is the area where the seafloor plate (the Juan de Fuca and

Gorda) is sliding down and below the North American plate.

httos ://o n s n. o relo utrea ea rtho ua kesou rces/csz

CommunityWildfire Protection Plan (CWPP) ln 2003, Congress passed the federal Healthy

Forests Restoration Act (HFRA), which encourages local communities to collaborate with

federal land managers to develop comprehensive fuels reduction strategies. This is

accomplished through the creation of a Community Wildfire Protection Plan (CWPP).

httos://www.fs. usda /ma nasins-la nd/fire

Disaster Mitigation Act of 2000 (DMA2K) amended the Stafford Act, including: establishing a

national program for pre-disaster mitigation; streamlining the administration of disaster

relief; changing FEMA's post-disaster programs for individuals and families, including creating

the lndividuals and Households Program; establishing minimum standards for public and

private structures; requiring localand state natural hazards mitigation plans that meet a

FEMA standard (Section 322); revising - in part - FEMA funding for the repair, restoratton and

replacement of damaged facilities (Section 406); revising FEMA's participation in the costs of

WUlfire suppression through an expanded and renamed Fire Management Assistance Grant

Program (Section 420); removing the requirement for post-disaster IHMT or HMST meetings

and reports; and other amendments httos ://www.fema.eov/b I /disaster-miti tion-act-

2 rs-miti ation lanni

El Niffo-Southern Oscillation is a cycle in the Pacific Basin involving water and air

temperatures that has a profound effect on weather patterns around the world, events

typically last 6-18 months https://www.climate sov/news-featu res/b /enso/what-el-

nio/"C3 o/oB 
1- oo/oE2o/o8 0o/o9 3 s o u t h e r n -osci llation-enso-n utshell

Firewise is a program developed bythe National Fire Protection Association (NFPA)featuring

templates to help communities reduce risk and protect propertyform the dangers of
wildland fires, an interactive resource-rich website and training programs throughout the

nation. http://www.firewise.org
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Floodplain is a land area adjacent to a river, stream, lake, estuary, or other water body that is

subject to flooding. These areas, if left undisturbed, act to store excess flood water.
a ood-zon

Floodplain Administrator/Manager is the person designated by the governing body in a

flood-prone community who is responsible for making floodplain determinations for
construction sites, issuing building permits for floodplain construction, ensuring compliance
and other floodplain management activities. https://www.fema.gov/floodplain-managers

Floodway is the channelof a river and the portion of the floodplain that carries most of the
flood flow. Floodways are usually the area where water velocities and forces are the greatest
and most destructive. The National Flood lnsurance Program (NFIP) definition of floodway is

the channel of a river or other watercourse and adjacent land areas that must be reserved in
order to discharge the base flood without cumulatively increasing the water surface
elevation more than one foot. NFIP regulations, adopted in local ordinances, require that
floodways be kept open so that flood flows are not obstructed or diverted onto other
propert ies. httos://www.fem a.sov/flood-zo nes

GoalT of the statewide land use planning program calls for localcomprehensive plans to
include inventories, policies and implementing measures to guide development in hazard
areas thereby reducing losses from flooding, landslides, earthquakes, tsunamis, coastal
e ros ion a nd w i ldfi res. https ://www. orego n. gov/lcd/O P/Pa ges/G oa l-7. as px

Hazard is any situation that has the potential of causing damage to people, property, or the
environment.

Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to
human life and property from hazards. (44 CFR 20L2) https://www.fema.sov/hazard-
mitigation-plan ning

Hazard Mitigation Grant Program is the program authorized under Section 404 of the
Stafford Act and implemented al44 CFR Part 206, Subpart N, which authorizes funding for
certain mitigation measures identified through the evaluation of natural hazards conducted
under Section 322 of the Stafford Act (44 CFR 201.2). https://www.fema.gov/hazard-
mitigation-gra nt-progra m

Hazus-MH (HAZards United States Multi-Hazard) is a standardized loss estimation
methodology that is also a FEMA software program using mathematical formulas and
Geographical lnformation Systems (GlS) data about building stock, localgeology, etc. and the
location and size of potential hazards (earthquakes, floods, and hurricanes) to estimate
physical, economic, and social impa cts of disaster. httos://www fema.sov/hazus

Landslide is any detached mass of soil, rock or debris that moves down a slope or a stream
channel. https://www gonseolosv.orelLa ndsl ide/l a ndslidehome. htm
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L|DAR (Light Detection and Ranging) is an optical remote sensing technology that can measure

the distance to and other properties of a target, by illuminating the target with light, often

using pu lses from a laser. http ://www.oregongeologv.org/lida r/

Major disaster is any natural catastrophe including any hurricane, tornado, storm, high water,

wind-driven water, tidal wave, tsunami, earthquake, volcanic eruption, landslide, mudslide,

snowstorm or drought, or, regardless of cause, any fire, flood, or explosion in any part of the

United States, which in the determination of the President causes damage of sufficient severity

and magnitude to warrant major disaster assistance to supplement the efforts and available

resources of states, local governments and disaster relief organizations in alleviating the

damage, loss, hardship, or suffering caused thereby (44 CFR 206.2).

https ://www.fe m a. gov/d isaste rs

National Fire Plan is a federal program that helps manage the impact of wildfires on

communities, it has five main components: (1) firefighting, (2) rehabilitation and restoration,

(3) hazardous fuel reduction, (4) community assistance and (5) accountability.

httos://www.hsd I abst ract&did=480155

National Flood lnsurance Program is the program run by the federal government to improve

floodplain management, to reduce flood-related disaster costs and to provide low-cost flood

insurance for residents of flood-prone communities. httos://www.fema oov/na tional-fl ood-

i nsu ra nce- orosra m

Natural Hazard Mitigation Plan is a plan resulting from a risk assessment of the nature and

extent of vulnerability to the effects of natural hazards present in a geographic area and

actions needed to minimize future vulnerability to those hazards, especially a plan developed

and adopted which meets the requirements of 44 CFR Parl20t.4l5/6.
httos ://www.fe ma. eov/ za rd-mitisation-olan nine

Public Assistance is the part of the disaster assistance program in which the federal

government supplements the efforts and available resources of state and local governments

to restore certain public facilities or services. Public Assistance includes emergency

assistance, debris removal, community disaster loans and the permanent repair, restoration

or replacement of public and designated private nonprofitfacilities damaged or destroyed by

a major disaster and is further described under Section 406 of the Stafford Act.

httos ://www.fema.eov/ou bl ic-ass ista nce-loca l-state-tri ba l-a nd-non-profit

Rogue Valley lntegrated Community Wildfire Protection Plan is the CWPP for Polk and

Josephine counties. https://Polkcou n tvor.orelemersencv/Co u ntv- Pla ns/Fire-Pla n

Senate 8il1762in2021, directed the Oregon Department of Consumer and Business Services

and the Oregon State Fire Marshalto update building codes and defensible space

requirements for structures located in the Wildland Urban lnterface (WUl) rated in high and

extreme riskareas. As regulations are put in placeto implementthis legislation, PolkCounty

should implement these updated requirements through their building and land use codes.

h tt ps ://www. o reso n . gov/o d f/pa ges/s b7 6 2. a s px
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Special Flood Hazard Area is the land area covered by the floodwaters of the base flood and
is where the NFIP's floodplain management regulations must be enforced; also the area
where the mandatory purchase of flood insurance applies. https://www.fema.govlflood-
zones

Stafford Act is the Robert T. Stafford Disaster Relief and Emergency Assistance Act (PL 100-
707, which amended PL 91-606 and PL 93-288; then was further amended by PL 106-390,
the Disaster Mitigation Act of 2000; and PL 109-295, the Post-Katrina Emergency Reform
Act) httns://www fema /robe rt-t-stafford-d isaste r-relief-a nd-e encv-assista nce-act-
p u blic-law-93-2BB-a mended

State Hazard Mitigation Officer is the official representative of state government who is the
primary point of contact with FEMA, other federal agencies and local governments in
mitigation planning and implementation of mitigation programs and activities required under
the Stafford Act. ln Oregon, this person is on the staff of Oregon Emergency Management.
httos ://www.fem a. sov/s azard-m itieation-officers

State lnteragency Hazard Mitigation Team is a team of state agency officials who, in 1997,
Governor Kitzhaber directed Oregon Emergency Management to make a permanent body
and establish regular meeting dates to understand losses arising from natural hazards and
coordinate recommended strategies to mitigate loss of life, property and natural resources.
http ://www.oreson.sov/oem/Cou nci I s-a nd-Com m ittees/Paees/lH MT.as ox

Subduction zone is the area between two converging plates, one of which is sliding down and
below the other ht+^. //,^r.^,.^' o on oAA norr nro/c' rh/nr rhlinr tio ^" li ms-02 9/rr n ir?o hrm

Subduction zone earthquake is an earthquake along the subduction zone. ln Oregon, this
refers to the Cascadia Subduction Zone (CSZ), which lies offshore of the Oregon, California,
and Washingt on Coasts. httos://www.oresoneeolosv u bs/i ms/i ms-028/u n it2O. htm

Vulnerability is the susceptibility of life, property, or the environment to damage if a hazard
manifests to potential.

Wildfire hazard zone (OAR Chapter 629, Division 44) is the portion of a local government
jurisdiction that has been determined to be at risk of a catastrophic wildfire.

.sos.state.or. u oa action?selectedCh

Wildland-urban interface (WUl) is an area where structures are adjacent to or are
intermingled with naturalvegetation fuels that is prone to the occurrence of wildland fires
https ://www. usfa.fema.gov/wui/
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Acronyms
ASFPM - Association of State Floodplain Managers

BLM - Bureau of Land Management

BRIC - Building Resilient lnfrastructure and Communities Grant Program

CSZ - Cascadia Subduction Zone

CWPP - Community Wildfire Protection Plan

DEQ - Department of Environmental Quality

DLCD - Oregon Department of Land Conservation and Development

DOGAMI - Oregon Department of Geology and Mineral lndustries

FEMA - Federal Emergency Management Agency

FMA * Flood Mitigation Assistance

HMA - Hazard Mitigation Assistance

HMGP - Hazard Mitigation Grant Program

NFPA - National Fire Protection Association

OEM- Oregon Office of Emergency Management

OPRD - Oregon Parks and Recreation Department

OWRD - Oregon Water Resourced Department

RVCOG - Rogue Valley Council of Governments

RVIFP - Rogue Valley lntegrated Community Wildfire Protection Plan

SFHA - Special Flood Hazard Area

SRGP - Seismic Rehabilitation Grant Program

USFS - United States Forest Service
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Appendix B: Planning and
Public Process

This appendix describes the changes made to the 2018 Polk County Natural Hazard

Mitigation Plan (NHMP)during the2024 NHMP update process.

Project Backg rou nd
Polk County and the cities of Dallas, Falls City, lndependence, and Monmouth partnered with

the Oregon Partnership for Disaster Resilience (OPDR) to update the multi-jurisdictional 2018

Polk County NHMP. The Disaster Mitigation Act of 2000 requires communities to update

their mitigation plans every five years to remain eligible for Pre-Disaster Mitigation (PDM)

program funding, Flood Mitigation Assistance (FMA) program funding, and Hazard Grant

Mitigation Program (HMGP)funding. A Federal Emergency Management Pre-Disaster

Mitigation grant funded the plan update with non-federal match provided by the Oregon

Legis latu re.

OPDR and the committees made several changes to update and consolidate the previous

NHMP. Major changes are documented and summarized in this memo.

2024 NHMP Update Changes
The sections below only discuss mojor changes made to the NHMPs during lhe 2024 NHMP

update process. Major changes include the replacement or deletion of large portions of text,

changes to the NHMP's organization, new mitigation action items, and the addition of a new

hazard profile (extreme heat) to the NHMP. lf a section is not addressed in this memo, then it

can be assumed that no significant changes occurred.

The NHMp's format and organization have been altered to fit within OPDR's NHMP

templates. Table B-1 lists the 2O1B Polk County NHMP section names and the corresponding

2024 section names, as updated (major Volumes are highlighted). This memo will use the

2024 NHMP update section names to reference any changes, additions, or deletions within

the NHMP.
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Table B-1 Changes to NHMP Organization

As the table indicates the structure of the NHMP has changed slightly including the addition
of several additional addenda. content and changes are described below.

Front Pages

r The NHMP's cover has been updated.
o Acknowledgements have been updated to include the 2024 project partners and

plan ning participa nts.
r The FEMA approval letter, review tool, and county, and city documents of adoption

are included.
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Volume l: Basic Plan

Volume I provides the overall NHMP framework for the 2024 Multi-jurisdictional NHMP

update. Volume I includes the following sections:

Plan Summary
fhe 2024 NHMP includes an updated NHMP summary that provides information about the
purpose of Natural Hazard Mitigation planning and describes how the NHMP will be

implemented.

Section 1: lntroduction
Section 1 introduces the concept of Natural Hazard Mitigation planning and answers the
question, "Why develop a mitigation plan?" Additionally, Section l- summarizes the 2024

NHMP update process, and provides an overview of how the NHMP is organized. Major

changes to Section 1 include the following:

r Section L of the 2024 update outlines the entire layout of the NHMP update, which

has been altered as described herein.

Section 2: Hazard ldentification and Risk Assessment

This section consists of three phases: hazard identification, vulnerability assessment, and risk

analysis. Hazard identification involves the identification of hazard geographic extent, its

intensity, and probability of occurrence. The second phase attempts to predict how different

types of property and population groups will be affected by the hazard. The third phase

involves estimatingthe damage, injuries, and costs likelyto be incurred in a geographic area

over a period. Changes include:

o Hazard identification, characteristics, history, probability, vulnerability, and hazard

specific mitigation activities were updated. Outdated and extraneous information was

removed and links to technical reports were added as a replacement.
o Links to specific hazard studies and data are embedded directly into the NHMP where

relevant and available.
o NFIP information was updated.
r The hazard vulnerability analysis has been updated for the county. City hazard

vulnerability is included with more detailwithin Volume lll.
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Section 3: Mitigation Strategy
This section provides the basis and justification for the mission, goals, and mitigation actions
identified in the NHMP.The mission and goalswere reviewed in relation tothe State NHMP.
The County and cities agreed to retain the existing mission and goals.

Volume l, Section 3 provides a summary list of actions forthe County. Table B-2 is an
accounting of the status (complete or not complete) and major changes to actions since the
previous NHMP. All actions were renumbered in this update to be consistent with other
jurisdictions that are participating in the multi-jurisdictional NHMP. Actions identified as still
relevant are included in the updated action plan (Table 3-1).

Previous NHMP Actions that are Complete:
Multi-Hazard (MH) #10: lnstolllightning rods and lightning grode surge protection devices on
ony new criticolelectronic components such os warning systems, communication equipment,
ond computers for critical focilities.

Drought (DR) #4: Encouroge storoge of woter, especiolly off stream storage.

Previous NHMP Actions that are Not Complete and No Longer Relevant:
Drought (DR) #3: Support technicol services and low interest loons provided to farmers and
ronchers so thot they can develop livestock wotering systems.

Winter Storm (WT) #3: Develop, implement, and maintain public owareness of severe winter
storms ond the benefits of mitigation activities through education oimed at households and
businesses, ond increose targeting of special needs populotions. tnclude strategies for debris
managemenf. This is normal practice for Polk County that will continue to occur where
opportunities arise.

Winter Storm (WT)#4: ldentify ond harvest potential high-risk trees thot could couse damage
from a winter storm along utility ond road corridors. This is normal practice for Polk County
that will continue to occur where opportunities arise.

Table B-2 Status of All Hazard Mitigation Actions in the Previous Plan

MH #1

MH *2
MH #3

MH f4
MH #5

MH #6

MH #7

MH #8

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

L

2

3

4

5

6

7

8

Ongoing, modified

Prioritized for implementation

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing, modified

Ongoing, modified

"iri 
l,; ,\,1 t !, rr

liri:rll
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MH #9

MH #10

MH #L1

9 Ongoing, partially implemented

Complete

Ongoing

Yes

No

Yes10

Drought Mitigation ltems

DR #1

DR #2

DR #3

DR #4

DR #5

DR #6

DR #7

11

t2
Ongoing

Ongoing

Not Complete

Complete

Ongoing

Ongoing
Partially complete, ongoing
modified

Yes

Yes

No

No

Yes

Yes

Yes

13

t4

15

Earthquake Mitigation ltems

EQ #1.

EQ#2

EQ #3

EQ#4

1.6

t7
18

19

Ongoing

Ongoing

ongoing, changed timeframe

Ongoing

Yes

Yes

Yes

Yes

Flood Mitigation ltems

FL f1
FL#2

FL #3

FL#4

FL #5

FL #6

FL#7

FL #8

FL #9

FL f1O

FL #11

20

2t
22

23

24

25

26

27

28

29

30

ongoing, modified

ongoing increased costs

Ongoing

0ngoing

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

YesOngoi chan timeframe

Landslide Mitigation ltems

LSfl

WS #1

ws#2
WT#1.

WT#2
WT #3

WT#4
WT#5

31 o modified

Ongoing, modified

Ongoing, modified

Ongoing

Ongoing, modified

Complete

Not Complete

Ongoing

Yes

32

33

34

35

Yes

Yes

Yes

Yes

No

No

Yes36

ItemsSevere Weather M
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WT#6 Yes37 increased cost
Volcanic Event Mitigation ltems
VE #1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

38

39

4A

41.

42

43

44

45

On

Ongoing

Ongoing

Ongoing

Ongoing modified

Ongoing

Ongoing

Ongoing

Yes

WF #1

WF f2
WF #3

WF #4

WF #5

wF #6

WF #7

Section 4: Plan lmplementation and Maintenance
Polk County Emergency Management will continue to convene and coordinate the County
Steering Committee (documentation for the city Steering Committees is contained within
Volume lll).

Volume ll:Appendices

Below is a summary of the appendices included in the 2024 NHMp:

Appendix A: Glossary and Acronyms
This appendix was updated with this version of the NHMP and includes common words and
their acronyms found throughout the NHMp.

Appendix B: Planning and Public Process
This planning and public process appendix reflects changes made to the Polk County NHMp
and documents the 2023-2024 planning and public process.

Appendix C: Community Profile
The community profile has been updated.

Appendix D: Economic Analysis of Natural Hazard Mitigation projects
Updates are provided for the economic analysis of natural hazard mitigation projects.

Appendix E: Grant Programs and Resources
Updates were made to grant programs and resources.

Appendix F: Community Survey
This survey was administered during the development of the NHMP. This survey was utilized
to inform the development of mitigation strategies. lt is provided herein as documentation
and to serve as a resource for future planning efforts.

Wildfire Items
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Volume lll: Jurisdictional Addenda

The cities of Dallas, Falls City, lndependence, and Monmouth opted to participate again and

include addenda in the Polk NHMP.

Where appropriate, information has been consolidated and a reference is provided within

the addenda to the appropriate NHMP section. New data and hazard information was

included for the participating cities and actions were reviewed, revised, and prioritized as

described in the addenda.

Public Participation Process

Polk County is dedicated to directly involving the public in the review and update of the

natural hazard mitigation plan. Although members of the steering committee represent the

public to some extent, the residents of Polk County, Dallas, Falls City, lndependence, and

Monmouth were provided the opportunity to provide feedback about the NHMP. The NHMP

will undergo review by the County NHMP steering committee on a semiannual basis and by

the city steering committees on an annual basis.

Polk County made the NHMP available via their website throughout the update process and

the updated NHMP was made available for public review and comment through the FEMA

review period. The participating cities were included within the press release that was

provided (see following page).

Engagement Summary
The planning process provided a variety of opportunities for the public and stakeholders to

be involved.

Work Session: Polk County Board of Commissioners

Polk County Emergency Management staff briefed the Polk County Board of Commissioners

on the updates to the Multi-Jurisdictional Polk County Natural Hazard Mitigation Plan.

ln addition, Polk County Emergency Management presented the draft multi-jurisdictional

NHMP on the project website and provided a method to provide content and feedback.

The following agencies and organizations were provided an opportunity to provide input to

inform the plan's content through a variety of mechanisms including the opportunity for

comment on the draft plan via the meetings referenced above. The agencies and

organizations represent local and regional agencies involved in hazard mitigation activities,

those that have the authority to regulate development, neighboring communities,

representatives of businesses, academia, and other private organizations, and

representatives of nonprofit organizations, including community-based organizations, that

work directly with and/or provide support to underserved communities and socially
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vulnerable populations. Additional agencies and organizations are identified within each
jurisdictional addendu m.

r Amity School District 45.J

o Central School District 13J

o Dallas School District 2
r Falls City School District 57
o Perrydale School District 21

o Philomath School District 28J

r Salem-Keizer School District 32J

r Sheridan School District 14J

o Willamina School District 44J

r Amity RFPD

o Dayton RFPD

r Hoskins Kings Valley RFPD

o Polk CO FD #1
o Sheridan RFPD

o SW Polk RFPD

o Salem Surburban RFPD

r West Valley FD

o Buell Red Prairie Water Association
r Dallas Water District
o Grand Ronde Water District
r Luckiamute Water District
. Perrydale Water District
o Rickreall Domestic Water Association
. City of Monmouth Water
. City of Salem Water
o Confederated Tribes of Grand Ronde
r St. Francis Shelter
o West Valley Housing Authority
o Polk Community Development Corporation
. Alryica Networks lnc
. Weyerhaeuser Timber Holdings lnc
e Central Health and Wellness Center
r Dallas Chamber of Commerce
o Monmouth-lndependence Chamber of Commerce
o Mid Willamette Valley Community Action Agency
r Mano a Mano Family Center
r Casa of Polk County
o Boys and Girls Club of Salem (Marion and Polk Counties)
r Dallas Retirement Village
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Additionally, a survey was provided to the public during the early stages of the update cycle

(Volume ll, Appendix F). lnformation from this survey was used by the steering committee to

help inform their risk assessment and mitigation strategies.

To provide the public information regarding the draft NHMP addendum, and provide an

opportunity for comment, an announcement (see below) was provided from April24

through May B, 2024 on the County's website. The plan was also posted and announced on

the project website.

During the public review period there were no comments received that required revisions of

the NHMP.

Members of the steering committee provided edits and updates to the NHMP prior to the

public review period as reflected in the final document.
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Website Posting
4l?4t24,2:SBPM Natural Hazards MitigEtioo Plan I Polk County Oreglon Officlal Websate

2017 Update

POLK COUNTY
.OREGON r-

COMMUNITY DEVELOPMENT

Natural Hazards Mitigation Plan
N atural H azads M iti ga !!on plant20lg Upllatel

Polk County and its cities, in collaboration with the Oregon Partnership for Disaster
Resilience at the university of oregon's lnstitute for policy Research and
Engagement, is updating its natural hazard mitigation plan. The plan seeks to
mitigate vulnerabilities to natural hazards in polk county, keeping people safe and
protecting the infrastructure and environment that make Polk County a special
place to live, work, and recreate. Click here for more information.

To view an electronic version of the updated draft polk county MNHMp and to
provide formal comments, click here.

Currcnt Plan

How Can We Help You?
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Polk County Steering Committee
Steering committee members possessed familiarity with the Polk County community and

how it's affected by natural hazard events. The steering committee guided the update

process through several steps including goal confirmation and prioritization, action item

review and development and information sharing to update the NHMP and to make the

NHMP as comprehensive as possible. The steering committee met formally on the following

d ates:

Meeting #1: Kickoff, April26,2O23
During this meeting, the steering committee reviewed the natural hazard mitigation planning

process, including the benefits of developing a multi-jurisdictional natural hazard mitigation

plan. The committee reviewed the previous NHMP and were provided a project timeline.

They also reviewed and revised the NHMP's mission and goals and discussed the public

outreach strategy.

Meeting #2: May L,2023
During this meeting, the steering committee was introduced to the Future Climate

Projections for Polk County and considered these projections in the context of the types of

natural hazards in the plan. They also discussed vulnerable populations to accountfor in the

plan and identified Community Lifelines.

Meeting #3: June L5,2023
During this meeting, the steering committee reviewed the 201-8 hazard vulnerability

assessment and made updates for Polk County to reflect the future climate projections. They

also discussed potential action items and finalized public engagement plans (including

reviewing the survey tool).

Meeting #4: October !8,2O23
During this meeting, Matt Williams from DOGAMI presented the findings of the Polk County

Multi-Hazard Risk Report. The committee also reviewed and provided detailed comments on

the actions. The process for implementation and maintenance was refined through a

capabilities assessment. The previous NHMP's implementation and maintenance program

was reviewed and any changes that were necessarywere made as indicated in this appendix

and Volume l, Section 5.

Meeting #5: December !2,2O23
The committee reviewed and approved the final Hazard Assessment. They also reviewed the

results of the Polk County Hazard Preparedness Survey and made recommendations to

incorporate/change actions based on community feedback. Other potential action ltems

were discussed, and the committee considered prioritization.

ln addition to the meetings listed above, there were numerous informal meetings and email

exchanges between steering committee members, OPDR, and otherstate agencies. For city

specific meeting see the applicable addendum in Volume lll'

The following pages includes copies of meeting agendas.
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olUdffibfii
Agenda

M*etlng:
Ilate:
Tlme:
locatlon:

Polk County NHMP Update - tft*off
April25, 2023

2:00 PM * 3:30 PM {1.5 hoursJ
Zoom

ll.

Welcome and Bac*ground
a. lntroductions
b. Klckoff meeting goals

c. Revlew agenda

Natural Hazerd Mltlgatlon Plannlng tNHMpl Overvlcw
a. What is mitlgation?
b. Benefits of natural hazard rnitigation planning
c. Components of NHMP

NHMP Update Prolect Overvlew
a. Project Ttmeline

Mlsslon and Goals reulew
a. Examples
b. Feedback

Pnbllc Outreach Strategy
a. Examples of outreach
b. Documentyour outreachl

Wrap Up and Next Steps

a. Second Steering Committee meeting will be in May * Set date
b. Homework
c. Questlons?

ff

tv

v

vt.
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Agenda

Meetlng:
Ilste:
Tlme:
Locatlon:

Polk County SIHMP Update
May 10, 2023
10:00AM-11:3OAM
Zoom (linked !gg)

l. Welcome

Cllmate Prof ectlons and lmpl lcatlons for t{atural Hazards

a. presentation by Erlca Fleishman, Oregon Climate Change Research lnstitute
(occRl)

i. Future ProJectlons are llnked hgfg {Polk Counffs is ln development}

Progrecs Slnce last Meetlng
a. New website to sharel
b. Mitigation successes and actlon items progress

OveMew of Natural Hazards lncludcd ln NHMP

a. Drought, earthquake {crustaland Cascadia}, extreme heat {new for 2O23 NHMP},

flooding, landsllde, vol€no, wildfire, windstorm, and winter storm

v. VulnerablePopulatlone

vt. Communlty fffellnee
a. What are they and how we will identify them

Wrap Up end ltlext Steps
a. Our next urhole-8roup meeting will be in the next few weeks (late May/early

June, details to comet

b. We will also schedule meetings ln the next few months with each Jurlsdictlon

{both the County and each City} to work on the action lterns and addenda

il

Iil.

tv

v[.
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Agenda

Meetlng:
tlate:
Tlme:
locatlon:

Polk County trlHMP Update
June 15, 2023

11:00AM-12:O0PM
Zoom {linked!gg}

l. Welcome

ll. CommunltylJfellnes
a. Review list together to add new Lifelines and remove old ones

Cllmate Profectlons and lmpllcatlons for Natural Harards Refresher

Harard Vul nerablNlty Assessment
a. Order and prioritize hazard types

Potentlal Actlon ltems

Publlc Engegem€nt Stretegy
a. Polk County (August 9-12; best time to attend?|
b. Dallas events, lndependence concert series?

Wrsp Up.nd N€nt Steps
a. Our next whole-group meeting will be this summer
b. DOGAMI will have Polk County rnulti-hazard risk report in Julyl
c. We will also schedule meetings in thE next few months with each jurisdiction

(both the County and each City) to work on the action items, Community
Llfelines, and addenda

ilt.

tv.

v.

vt.

vil.
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Agenda

Meetlng:
Date:
Tlmel
locatlon:

Polk County N+l{tlP Updile
October 18,2023
1:30PM-3:OOPM
Zoom (llnked hetgl

m.

ll.

tv

v Wrgp Up and Next Sle$e
a. RevlewDRAFTUpdate
b. Update on ODEM/FEMA revlew schedule

c. BRIC 23
l. Oct. 27: pre-appllcatlon due toODEM
ll. Feb.29: sub appllcatlon submtttal due to FEMA

l. Weleomr

Multl-Harsd Rlsk Eeport
a. MattWllllams{DOGAMI}

2017 Ac{on ltems:1013 ctatus and upffie
a. Please revlew the actlons ln thlsllg! and provld€ Gortent on their status. Add

comments on what has occurred slnce 201? or wh*t has prevented the action

frorn happenlng.

lmplementatlon snd Molntenence
a. Seml-Annual Meetlngs

b. hteSratlon of NHMP
c. Asses$ment of capabllitles
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Aceruon

Meetlng:
Ilate:
Tlme:
locatlon:

Polk County HHMP Update: FundlngOpportunltles & WrapUp

'r2lr2l2t9:00am - 10:00am
Teams Link

Meetlng 6oals:
o To revlew HMA funding opportunlties

l. Welmme and lntroductbns

ll. FEMA HtrilJl opportunltler - OEM mitigation

lll. Flnal Harard Assecsment

lV. Polk County Survey ruvleur

V. Mltlgatlon ttretegy Update

Vl. lnternal Reyl€w, publlc Comment, and OEM/FEMA Bevlew prooers

Vll. (Xher buslness
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Appendix C Community
Profile

a
o

The following section describes the county from several perspectives to help define and
understand the county's sensitivity and resilience to natural hazards. Sensitivity and
resilience indicators are identified through the examination of community capitals, which
include natural environment, social/demographic capacity, economic, physical infrastructure,
community connectivity, and political capital. These community capitals can be defined as
resources or assets that represent all aspects of community life. When combined,
community capitals can influence the decision-making process to ensure that the needs of
the community are being met.45

Sensitivity factors can be defined as those community assets and characteristics that may be
impacted by natural hazards, (e.g., special populations, economicfactors, and historic and
cultural resources). Community resilience factors can be defined as the community's ability
to manage risk and adaptto hazard event impacts (e.g., governmentalstructure, agency
missions and directives, and plans, policies, and programs).

The Community Profile describes Polk County's sensitivity and resilience to natural hazards as
they relate to each capacity. lt provides a snapshot of the time when the plan was developed
and will assist in preparation for a more resilient county. The information in this section,
along with the hazard assessments located in Volume l, Section 2 should be used as the local-
level rationale for the risk reduction actions identified in Volume l, Section 3. The
identification of actions that reduce the county's sensitivity and increase its resiliency assist
in reducing overall risk of disaster, the area of overlap shown in Figure PS-1 Understanding
Risk.

Table C-l shows recent population trends for incorporated cities within Polk County. West
Salem is considered part of the metropolitan area of Salem and is not covered within this
plan. ln addition, the Confederated Tribes of Grande Ronde, who have ancestral lands within
Polk County, is not included in this plan, although the tribalgovernment is headquartered in
Grand Ronde (a census designated place and unincorporated community located in
northwest Polk/southern Yamhill County).

4s Mary Emery and others, "Using Community Capitals to Develop Assets for Positive Community Chan ge," CD proctice 13 (2006): 2
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Table C-l Polk County lncoporated Cities Population,2016-2021

Polk County 79,730 LOO%

Dallas 15,345 L9o/o

Falls City 950 L%

lndependence 9,250 L2%

Monmouth 9,745 L2%

Salem* 26,001 33%

Willamina* 869 L%

unincorporated t7,57L 22%

Source: U.S. Census Bureau Tiger Lines Files

88,916

L7,320

t,064

10 081

LL,L42

30,2t2

924

L8,L73

L00%

L3%

34%

Lo/o

20%

9,186

L,975

tL4
831

t,397

4,zLL

55

602

2.2%

2.5%

2.3o/o

r.7%

2.7%

3,0%

1.2%

0.7%

t9%

Lo/o

t2%

L3%

L2%

9%

L4o/o

L6%

6%

3Yo

tL%

The remainder of this section will provide detailed information for the unincorporated

communities and summarized data for the incorporated cities. Detailed information for each

incorporated city participating in this NHMP is provided within each city's addendum

(Volume lll).

Political Capacity
Political capacity is recognized as the government and planning structures established within

the community. ln terms of hazard resilience, it is essentialfor politicalcapitalto encompass

diverse government and non-government entities in collaboration, as disaster losses stem

from a predictable result of interactions between the physical environment, social and

demographic characteristics and the built environment.a6 Resilient political capital seeks to

involve various stakeholders in hazard planning and works towards integrating the Natural

Hazard Mitigation Plan with other community plans, so that all planning approaches are

consistent.

Government Structure
A three-member Board of Commissioners governs Polk County. The Commissioners serve as

the Executive Branch and perform legislative and quasi-judicialfunctions of the County.

Commissioners are responsible for the planning, formation, and implementation of the

annual budget. ln addition, Commissioners serve on otherfederal, state, and local mandated

governmental panels, boards and commissions with fiscal duties and authority over public

monies.aT A County Administrator is staff to the Board of Commissioners and is responsible

for County management, policy implementation, and financial planning.

46 Mileti, D, 1999. Disaster by Design: A Reassessment of Natural Hazards in the United States. Washington D.C.: Joseph Henry Press

47 Polk County. http://www.co.Polk.or.us/Departments.asp.
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Beyond Emergency Management, all the 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.

Countydepartments and divisions that are most involved with natural hazard mitigation
include the following:

sheriffs office: The mission of the Polk county sheriff's office is "Demonstrate
leadership through honoring public trust and developing partnerships within the
communities we serve by providing effective law enforcement services which we
promote, preserve, and deliver public safety and security." The Sheriff's Office
interacts with the vulnerable aspects of the community on a day-to-day basis and can
help identify areas for focused mitigation.
Emergency Management: The Polk county Emergency Management Department
plans and directs emergency procedures to protect citizens from natural and human-
caused disasters. Polk County Emergency Management works with municipalities
within the county on preparedness for emergencies, including emergency response
training and exercises and maintaining an Emergency operations Center where
response agencies coordinate actions and allocate resources in an emergency.
Emergency Management's goal is to limit Polk County's exposure to emergencies and
disasters while managing all aspects of that if they do occur. Through management
plans, this division coordinates the efforts of citizens and teams to prevent and

a

a

a

a

o

minimize the effects of emergencies and disasters in polk County a8 The Polk County
Emersencv O rations Pla n provides detail on the organization and operations of
emergency management.

Community Development: The mission of the Community Development Department
is to provide "Excellence in customer service by providing courteous, timely and
professional service to the citizens of Polk county through innovation in
administration of planning, building, and environmental health regulations and
policies in order to protect the health and safety of the citizens of the County." The
Community Development Department is divided into three divisions (see below) and
two programs (Code Compliance and Economic Development).
community Development - Planning: The Planning Division is responsible for
managing the Comprehensive Land Use Plan and administering the County's zoning
regulations and long-range land use planning. Through the County Comprehensive
Plan and subsequent policies, this department guides decisions about growth,
development, and conservation of natural resources. The Planning Division can be
partners in mitigation by developing, implementing, and monitoring policies that
incorporate hazard mitigation principles such as ensuring homes, businesses and
other buildings are built to current seismic code and out of the flood zones.
community Development - Building: The Building Division is responsible for
administering the building permit and inspection program for the County (outside city

48 Emergency Management I Polk County Oregon Official Website, https://www.co.polk.or.us/em
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limits) and Falls City. This division can collaborate to do outreach to the owners of

structures that were not built up to modern, resilient code. Professionals from this

division could also even be called on to help survey buildings afteran incident.

Community Development- Environmental Health: The Environmental Health Division

is responsible for the review and approval of permits for the installation of septic

tanks and drain fields, licensing and inspecting restaurants, swimming pools and

tourist facilities, monitoring drinking water systems for compliance with Safe Drinking

Water Act, administering the solid waste collection franchise ordinance and

coordinating recycling efforts, and conducting food handlers' classes.

Fairgrounds and Event Center: The Fair and Events Center is dedicated to the idea of

providing the general public and the local community with the space, buildings, and

equipment needed to engage rn events that promote fun, learning, and social activity

Mitigation could include specific actions to ensure the facilities could be used during

response, such as providing extra power should it need to be used as a shelter.

Geographic lnformation Systems: The Geographic lnformation Systems section

develops and maintains a Geographic lnformation System (GlS) for Polk County. The

GIS is a computer-based tool used for mapping and for providing information on a

variety of systems and information within the County. ln all phases of the disaster

cycle, information is key. Building robust data that catalogues not only the County's

rrsk and vulnerability, but also resources and response capability, can ensure that

efficient and effective mitigation activities.

lnformation Services: The Polk County lnformation Services focuses on providing the

mainframe, personal computer, and network support for all County Departments'

Without this critical component, the County could not effectively serve its residents.

Mitigation efforts from this department would not likely involve residents but would

go a long way to ensuring uninterrupted services during hazard incidents.

Health Services: Polk County Health Services provides quality public health services

consistent with laws, available resources, and community support, through the

prevention of disease, health education and promotion, and protection of the

community and the environment. Programs include supplemental nutritional
programs for women, infants, and children, communicable disease and immunization

services, and public health emergency preparedness. As an inherently mitigation-

focused department, Public Health can be an ally in preparing the community for

natural hazards. Public Health has a distribution network established for information

and supplies; these connections to the community can be used to encourage

personal preparedness and during incident response.

Polk County Parks: Polk County Parks maintains and enhances the quality of life in

Polk County by providing parks and recreational opportunities for residents and

visitors. The system includes local parks, playgrounds, trails, fishing lakes, and more.

This department can help to prioritize projectsfor mitigation within public lands.

Polk County Public Works: Public Works includes the road crew, who is responsible

for road and bridge maintenance and operation, as well as the maintenance of the

County's vehicles, and staff associated with programs related to vegetation

a

a

a

a

a

a
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management and surveying/engineering (including assisting the public with recording
and research into property records and the review of pending subdivisions and
partitions). This department can help to prioritize projects for mitigation and will be a
key partner in implementation.
Transit Services: The Monmouth lndependence Trollev provides transit service in the
communities and could easily be tapped in the case of a naturaldisaster. Cherrrots
offers two transit routes through lndependence, Dallas, and Monmouth.

Expand and lmprove Capabilities and lntegration process

Funding and staff resource availability are the primary constraints to achieving natural hazard
mitigation priorities. As such the County, and participating jurisdictions, have identified
actions (Table 3-L and within jurisdictional addenda) that seek to expand and improve
capabilities to achieve natural hazard mitigation.

ln addition, the County will seek opportunities to integrate the plan's data, information, and
hazard mitigation goals and actions into other planning mechanisms (e.g., budgets,
ordinances, comprehensive plan, water, wastewater, and transportation system plans). See
Volume l, Section 4 for additional information.

Existing Plans and Policies
Communities often have existing plans and policies that guide and influence land use, land
development, and population growth. Such existing plans and policies can include
comprehensive plans, zoning ordinances, 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 get updated regularly and can adapt easily to
changing conditions and needs.ae

The Polk County Natural Hazard Mitigation Plan includes a range of recommended action
items that, when implemented, will reduce the County's vulnerability to natural hazards.
Many of these recommendations are consistent with the goals and objectives of the County's
existing plans and policies. Linking existing plans and policies to the Natural Hazard
Mitigation Plan helps identify what resources already exist that can be used to implement
the action items identified in the Plan. lmplementingthe Natural Hazards Mitigation plan's

action items through existing plans and policies increases their likelihood of being supported
and getting updated and maximizes the County's resources. ln addition to the plans listed
below the County and incorporated cities also have zoning ordinances (including floodplain
development regulations) and building regulations.

49 Burby, Raymond J., ed. 1998. Cooperating with Nature: Confronting Natural Hazards with Land,Use planning for Sustainable
Communities.

a
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Table C-2 Existing Plans

Polk Countv Zoning Ordinance
(updated in2022)

Polk Countv Comprehensive Land

Use Plan (updated in 2015)

Communi Wi

Protection Plan (updated in2024l

Polk County
Community
Development
Planning Division

Administer Development Code

and zoning ordinance governing

land uses in Polk County.

Land use ordinances may be used or
developed to direct future development
away from known hazard areas.

Section D, Natural Resources, includes goals

to conserve and manage water resources in

order to maintain and protect water quality

and quantity and to abate flood, erosion,

a nd sedimentation problems.

Section F, Land Capability/Resource Quality,
includes goals and policies to protect life

and property from natural hazards and

disasters. Hazards identified include

flooding, erosion, geological, and air quality

Enhances the NHMP risk assessment,

identification of hazard zones, and includes

mitigation actions to reduce risk to wildfire

Polk County
Community
Development
Department

Prepared by Polk

County, the
Oregon
Department of
Forestry and

Wildland Fire

Associates

To anticipate and plan for future
land use within Polk County in

accordance with Statewide Land

Use Planning Program.

Assists Polk County clarify and

refine priorities for protection of
life, property, and critical
infrastructure in the wildland-
urban interface on public and

private lands.
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Polk County Public Safety
Comm un ications Plan (20231

Polk County
Emergency
Management

Prepared by Polk

County and
Kittelson &
Associates, lnc.

Locally driven strategic planning
approach to enhance
commu nications interoperability
across the County,

This plan includes a three-phase plan for
implementation and mitigation, including
work that is already underway as well as in
the planning stages.

Polk Countv Emergencv
Operations Plan

(2022)

Source: Polk County

other plans are available via the countv website or by contacting staff

Framework that provides
guidance for coordinated
preparedness, response, and
recovery activities in the county

The Emergency Operations Plan can be
utilized to implement mitigation measures
aimed at improving emergency response
capabilities, evacuation routes, and
recovery.
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Natural Environment Capacity
Natural environment capacity is recognized as the geography, climate, and land cover of the

area, such as urban, water, and forested landsthat maintain clean water, air, and a stable

climate.50 Natural resources such as wetlands and forested hillslopes play.significant roles in

protecting communities and the environment from weather-related hazards, such as flooding

and landslides. However, naturalsystems are often impacted ordepleted by human activities

adversely affecting community resilience.

Geography
Polk County is located in the lower northwestern part of Oregon within the Mid-Willamette

Valley between the Coastal Range and the Cascade Range. The countywas officially created from

the Yamhill District of the Oregon Territory on December 22,1845. On August 13,1"848,

President James K. Polk signed a bill approving the boundaries of the Oregon territory, which

officially separated the territory from England.

The present area of Polk County comprises 472,960 acres (739 square miles). Elevations within

the county range from 325 feet in the east to 3,450 feet near Sugarloaf Mountain in the west.

The western half of the County is timbered, with the eastern half as prairie or farmlands.

Further settlement from eastern United States migrations began in the early 1840's, one of the

earliest settlements is near the present site of Dallas. Jason Lee was the vanguard of this

settlement, having established his mission at Wheatland on the east bank of the Willamette

River in 1834.

The Countyseatwas located at Cynthian (later Dallas) in 1850. A new courthouse was completed

in 1860 and destroyed byfire in 1898 and the present courthouse was completed in 1900. The

City of Dallas is the northern most incorporated jurisdiction located centrally within the county.

The City of lndependence was named after lndependence, Missouri by E.A. Thorp, a former

resident of the Missouri city who platted the town in 1850. The site began to be settled in 1845.

Located close to the eastern border of the county, the City of lndependence is a close neighbor

to the City of Monmouth.

The City of Monmouth was founded in 1853 by settlers from Monmouth, lllinois in August 1852

who spent their first winter at a point about three and one-half miles north-northeast of

Rickreall. Monmouth University, now known asWestern Oregon State College, was originally

founded in 1858.

Falls City, named for the historically prominent falls was originally named both Syracuse and

Luckiamute Falls. ln 1891, when the town was incorporated, the name was changed. However,

due to the dual origin, there are two "Main Streets" in town - North and South Main Street run

s0Mayunga, J.2OOT.UnderstandingandApplyingtheConceptof CommunityDisasterResilience:Acapital-basedapproach.
Summer Academy for Social Vulnerability and Resilience Building.
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parallelto each other on either side of the river. Historical photos show a power plant
constructed at the top of the falls, and records indicate a sawmill operation operated by John
Thorpe in 1852. The elevation at the falls is approximately 3OO feet. Falls City is located centrally
in the county.

The Grand Ronde lndian Reservation was formed in 1856 combining settlements from several
Willamette Valley lndian tribes as wellas lndians from other parts of Oregon. The reservation is

located in northwestern Polk County as well as southwestern Yamhill County. More than 1,000
lndians were on the reservation at one time during the 1B6O's. The reservation was divided in
1908 among the various lndians residing there. The Grand Ronde Agency was terminated in
1925 with the U.S. Federal Government maintaining supervisory control over the remaining 500
acres of reservation land until 1957.

River navigation, agriculture, timber, and livestock all contributed to Polk County's development,
economy/ industry, and trade activities during its early history. World War ll changed the
county's land use focus towards more residentialor other urban uses. Agricultural land was
decreasing rapidly requiringthe Countyto allocate agriculturaland timber land to preserve the
industries.

Potential impacts of global climate change
Climate refers to the temperatures, weather patterns, and precipitation in Polk County. This
section covers historic climate information. Estimated future climate conditions and possible
impacts are also provided (for a more detailed analysis refer to the State Risk Assessment.)

Polk County has a modified marine climate where winters are cool and wet, while summers are
moderately warm and dry. Cool air flows west from the Pacific Ocean and is tempered by the
Cascade Mountains to the east. From 1961to 1990, the average annual precipitation in polk

County was approximately 52 inches with most received in the Coast Range and gradually
decreasing eastward toward the Willamette Valtey floor. The Laurel Mountain Weather Station,
located at an elevation of 3,589 feet in the Coast Range west of Falls City, was established in
1970. Between L970 and 2000, average annual precipitation recorded at the station was about
121 inches.Atotal of 204 incheswas recorded duringthewinter of 1996-91. tnthe Mid-
Willamette Valley, 90 percent of the rainfall is experienced between October and the end of
May.

Total precipitation in the Pacific Northwest region may remain similarto historic levels but
climate projections indicate the likelihood of increased winter precipitation and decreased
summer precipitation. Scientific data and research also anticipate an increase in intense
precipitation events. 51

lncreasing temperatures affects hydrology in the region. Spring snowpack has substantially
decreased throughout the Western part of the United States, particularly in areas with milder
winter temperatures, such as the Cascade Mountains. ln other areas of the West, such as east of

51 Oregon Wetlands Explorer. (2009). Coastal Climate Effects. Retrieved from
http://o reeonexplorer. i nfo/wetl a nds/Cl i mateCh a nse/Coasta I Cl i mate Effects
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the Cascades Mountains, snowfall is affected less bythe increasingtemperature because the

temperatures are already cold and more by precipitation patterns.s2

There is a consensus among the scientific communitythat globalclimate change is occurring and

will have important ecological, social, and economic consequences overthe next decades and

beyond. s3 Extensive research shows that Oregon and other Western states already have

experienced noticeable changes in climate and predicts that more changewilloccur in the

future.5a

ln the Pacific Northwest, climate change is likelyto (L) increase average annualtemperatures, (2)

increase the number and duration of heat waves, (3) increase the amount of precipitation falling

as rain during the year, (4) increase the intensity of rainfall events, and 5) increase sea level.

These changes are also likely to reduce winter snowpack and shift the timing of spring runoff

earlier in the year.55

These anticipated changes point toward some of the ways that climate change is likely to impact

ecologicalsystems and the goods and services they provide. There is considerable uncertainty

about how long it would take for some of the impacts to materialize, and the magnitude of the

associated economic consequences. Assuming climate change proceeds as today's models

predict, however, some of the potential economic impacts of climate change in the Pacific

Northwest will likely include:56

Potential impact on agriculture and forestry

Climate change may impact Oregon's agriculture through changes in growing season,

temperature ranges, and water availability.sT Climate change may impact Oregon's forestry

s'zMote, Philip W., et. al., "Variability and trends in Mountain Snowpack in Western North America,"

http://cses.washi ngton.edu/d b/pdf/moteetalva ra ndtrends436.pdf
s3 Karl, T.R., J.M. Melillo, and T.C. Peterson, eds. 2009. Globol Climote Change lmpocts in the United Stofes. U.S. Global Change

Research Program.June. RetrievedJune L6,2009, from www.globalchange.gov/usimpacts; and Pachauri, R.K. and A. Reisinger,

eds.2007. CtimoteChonge200T: SynthesisReport.ContributionofWorkingGroupsl,tt,ondtll totheFourthAssessmentReportof

the lntergovernmentol Ponel on Climote Chonge.
54 Doppelt, 8., R. Hamilton, C. Deacon Williams, et al. 2009. Preporing for Climote Chonge in the Upper Willomette River Bosin of

Western Oregon. Climate Leadership lnitiative, lnstitute for a Sustainable Environment, University of Oregon. March. Retrieved

lune l-6, 2009; and Doppelt, 8., R. Hamilton, C. Deacon Williams, et al. 2009. Preporing for Climate Change in the Rogue River

Bosin of Southwest Oregon. Climate Leadership Initiative, Institute for a Sustainable Environment, Universlty of Oregon' March.

Retrieved June 16, 2009.
ss Mote, P., E. Salathe, V. Duliere, and E. Jump. 2008. Scenarios of Future Climate for the Pacific Northwest. Climate lmpacts

Group, University of Washington. March. Retrieved June 16, 2009, from

http://cses.washington.edu/db/pdf/moteetal2OO8scenarios62S.pdf; Littell, J.S., M. McGuire Elsner, L.C. Whitely Binder, and A'K.

Snover (eds). 2009. "The Washrngton Climate Change lmpacts Assessment: Evaluating Washington's Future in a Changing Climate

- Executive Summary." In The Washington Climate Change lmpacts Assessment: Evaluating Washington's Future in a Changing

Climate,ClimatelmpactsGroup,UniversityofWashington RetrievedJune16,2009,from

www.cses.washington.edu/db/pdf/wacciaexecsummarv638.pdf; Madsen, T. and E. Figdor. 2007. When it Rains, it Pours: Global

Warming and the Rising Frequency of Extreme Precipitation in the United States. Environment America Research & Policy Center

and Frontier Group.; and Mote, P.W.2006. "Climate-driven variability and trends in mountain snowpack in western North

Amerrca." Journal of Climate L9(23): 6209-6220.
s6Theissueof globalcllmatechangeiscomplexandthereisasubstantial amountof uncertaintyaboutclimatechange This

discussion is not intended to describe all potential impacts of climate change but to present a few ways that climate change may

impact the economy of cities in Oregon and the Pacific Northwest.
s7 "The Economic lmpacts of Climate Change in Oregon: A preliminary Assessment," Climate Leadership lnitlative, Institute for

Sustainable Environment, University of Oregon, October 2005.
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through increase in wildfires, decrease in the rate of tree growth, change in mix of tree species,
and increases in disease and pests that damage trees. 58

Potential impact on tourism and recreation

lmpacts on tourism and recreation may range from: (1-) decreases in snow-based recreation if
snow-pack in the Cascades decreases, (2) negative impacts to tourism along the Oregon Coast as
a result of damage and beach erosion from rising sea levelsse, (3) negative impacts on availability
of water summer river recreation (e.g., river rafting or sports fishing) as a result of lower summer
riverflows, and (4) negative impacts on the availability of waterfor domestic and business uses.

Temperature and Precipitation

Climate models project that the annual average temperatures in Polk County are likely to
increase by between 3.2'F to 7.4'F between 2O5O and 2074 (over historical average
temperatures recorded between 1981and 2010;.00 Map C-l describesthe mean annual rainfall
amount for Polk County.

58 "Economic lmpacts of Climate Change on Forest Resources in oregon:A Preliminary Analysis," Climate Leadership Initiative, Institute for
Sustainable Environment, University of Oregon, May 2007.
5e "The Economic lmpacts of Climate Change in Oregon: A preliminary Assessment," Climate Leadership lnitiative, lnstitute for Sustainable
Environment, University of Oregon, October 2005.
60 National Climate Change Viewer, https://apps.usgs.gov/nccv/maca2/maca2 counties.html
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Map C-1 Polk County Normal Precipitation: Annual

Annual Precipitation (in.)
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Land Cover

The Polk County Comprehensive Plan states that the vast majority of the County is devoted to

private timber production with minimalfederal, state, and county managed forested lands. A

very limited percentage of land is designated for high density use, approximatelyfour percent.

The county feels limited high-density increases will occur around the four incorporated
jurisdictions of Dallas, Falls City, lndependence, and Monmouth. However, there is significant

pressure to develop low density residential development. The County has designated two

percent of its land area for such use.

One significant way in which Polk County residents can increase or decrease their vulnerability to

natural hazards is through development patterns. The way in which land is used - is it a parking

lot or maintained as an open space - will determine how closely the man-made systems of

transportation, economy, etc., interact with the natural environment. All patterns of

development, density as well as sprawl, bring separate sets of challenges for hazard mitigation.

Synthesis
The physical geography, weather, climate, and land cover of an area represent various

interrelated systems that affect overall risk and exposure to natural hazards. The projected

climate change models representing western Oregon indicate the potential for increased effects
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of hazards, particularly drought and wildfire due to changing climate of the region. Western
Oregon is projected to have warmer and drier summers with less precipitation. ln addition,
winter temperatures will be warmer, which means a decrease in mountain snowpack. These
factors combined with periods of population growth and development intensification can lead to
increasing risk of hazards, threatening loss of life, property, and long-term economic disruption if
land management is inadequate.

Precipitation, like across much of the state, falls most commonly around the winter months and
most sparsely in the summer months. Despite being drierthan counties further north, Polk
County also experiences periods of heavy rain, sometimes in conjunction with high winds or with
winter storm-conditions, that can cause flooding, landslides, and other risks to safety and
property, particularly infrastructure. When severe windstorms strike a community, downed
trees, powerlines, and damaged property are major hindrances to response and recovery.ol
Winter storms can cause similar issues, as well as causing water pipes to freeze, which cuts off
water supply and can result in pipes that burst and lead to flooding.

Polk County's dry summer months are also getting drier and hotter. Like many other
communities across the western United Statesi Polk County is increasingly threatened by
d rough t and extreme heat. As noted in OCCRI's Future Climate Pro ions (Polk Countv.
Oregon): "The number, duration, and intensity of extreme heat events will increase as

temperatures continue to warm. ln Polk County, the number of extremely hot days (those on
which the temperature is 90'F or higher) is projected to increase by an average of 17 (range 6-
30) bythe 2050s. The temperature on the hottest day of the year is projected to increase by an
average of about 6'F (range 1-9"F) by the 2050s." Drought, as represented by low summer soil
moisture, low spring snowpack, low summer runoff, and low summer precipitation, is also
projected to become more frequent in Polk County by the 2050s.

ln broad terms, climate in the Pacific Northwest is characterized byvariability, and thatvariability
is largelydominated bythe interaction between the atmosphere and ocean in thetropical Pacific
Ocean that is responsible for El Nifio and La Niffa. Human activities are changing the climate,
particularly temperature, beyond natural variability. Climate change is already affecting Oregon
communities and resources and needs to be recognized in various planning efforts as an
important stressor that significantly influences the incidence-and in some cases the location-
of natural hazards and hazard events. Climate change is anticipated to affect the frequency
andlor magnitude of some kinds of natural hazards in Oregon. On the coast, increasing deep-
water wave heights in recent decades are likely to have increased the frequency of coastal
flooding and erosion. ln Oregon's forested areas, large areas have been impacted by
disturbances that include wildfire in recent years. As noted in OCCRI's Future Climate Proiections
(Polk County, Oreson):

'Wildfire frequency and intensity and area burned are projected to continue increasing in
the Northwest. Wildfire risk, expressed as the average number of days per year on which
fire danger is very high, is projected to increase in Polk County by 11days (range -7-28)
by the 2050s, relative to the historical baseline, under the higher emissions scenario. The

61 Or"gon Natural Hazards Mitigation Plan (NHMP).
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average number of days per year on which vapor pressure deficit is extreme is projected

to increase by 25 (range B-al by the 2050s."

Social/Demogra phic Capacity
Social/demographic capacity is a significant indicator of community hazard resilience. The

characteristics and qualities of the community population such as language, race and ethnicity,

age, income, educational attainment, and health are significant factors that can influence the

community's ability to cope, adapt to and recover from natural disasters. Population

vulnerabilities can be reduced or eliminated with proper outreach and community mitigation

planning.

The American Community Survey data that is used for this analysis has varying levels of
reliability depending on geographic area, demographic group, and types of data. County

level data is relatively reliable, but it should be noted that some city and unincorporated

community (CDP) level data is less reliable. lt is mainly used for estimation and getting an

idea of the demographics of a location and should not be mistaken for precise numbers.

Popu lation
Polk County is composed of four incorporated municipalities and fourcensus designated places.

According to the Population Research Center at Portland State University Polk County

experienced modest population growth (12%) between 20L6 and2O2I.

Dallas, Monmouth, and Salem (portion in Polk County) had the fastest growth rates at l3yo,1'4yo,

and 1,6% respectively, while the unincorporated areas of the county grew by just 3%. The

western part of Salem (30,212), Dallas (17,320), and the unincorporated parts of the county
(1,8,173) are the county's most populous. The unincorporated area of the county accounts for

about 20% of the overall population.

Oregon's state-wide land use planning policies require localjurisdictions to manage growth using

an urban growth boundary, which contains most new growth inside of incorporated areas. The

unincorporated area of the county grew faster between 2010 and 2015 than almost all of the

incorporated cities; the incorporated areas grew faster between 2015 and 2020. The growth in

these areas emphasizes the importance of partnerships between the county and the cities for

effective county-wide mitigation efforts.
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Table C-3 Population Estimates and Change (2016-2021)

Pof kCounty 79,730 t0fl% 8&916 LO0% 9,186 L2%

Dallas 15,345 L9% L7,320 t9% 1,975 13%

FallsCity 950 t% L,Oil I% 1t4 12%

lndependence 9,250 12% 10,081 t1% 83i. 9%

Monmouth 9,745 t2% L7,!42 73o/o L,397 t4%

Salem* 26,A01. 33% 30,212 34% 4,21! L6%

Willamina* 869 1% 924 I% 55 6%

Unincorporated 17,57L 22% 18,773 2@/o @2 3%

Source: Portland State University, Population Research Center, "Annual Population Estimates",2O2L.

2.2%

2.s%

2.3Yo

t.7%

L7%

3.Wo

L.2%

0.7%

The 2021 Population Research Center's Coordinated Population Forecast for Polk County
projects that by 2045 Polk County's population will increase to over 138,783. The total
population is projected to increase by 49% between 2021, and 2045.

Tourists

Tourists are not counted in population statistics; and are therefore considered separately in this
analysis. Tourists are specifically vulnerable due to the difficulty of locating or accounting for
travelers within the region. Tourists are often at greater risk during a naturaldisaster because of
unfamiliarity with evacuation routes, communication outlets, or even the type of hazard that
may occur. Knowing whether the region's visitors are staying in friends'/relatives' homes in
hotels/motels, or elsewhere can be instructive when developing outreach efforts.62 For hazard
preparedness and mitigation purposes, outreach to residents in PolkCountywill likely be
transferred to these visitors in some capacity. Visitors staying at hotel/motels are less likelyto
benefit from local preparedness outreach efforts aimed at residents.

Vu I nerable Popu lations
Vulnerable populations include those with access and functional needs and may include seniors,
people with disabilities, and children, as wellthose people living in poverty, who often
experience the impacts of natural hazards and disasters more acutely. Vulnerability exists for
migrant short-term workers for the agricultural industry in Polk County. Hazard mitigation that
targets the specific needs of these groups has the potential to greatly reduce their vulnerability.
Examining the reach of hazard mitigation policies to special needs populations may assist in
increasing access to services and programs. FEMA's Office of Equal Rights addresses this need by
suggesting that agencies and organizations planning for natural hazards identify special needs
populations, make recovery centers more accessible, and review practices and procedures to
remedy any discrimination in relief application or assistance.

62 MDC Consultants (n.d.). When Disaster Strikes - Promising Practices. Retrieved March 18, 20L4, from
http://www. mdcinc.org/sites/defa ultfiles/resou rces/When%2ODisas Iero/o2}Slrikesyo2}-%2oPromistng%2}PtacIicesyoz}- yo20Tou rists. pdf.
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Language Barriers
Specialconsideration should be given to populations who do not speak English as their primary

language. Language barriers can be a challenge when disseminating hazard planning and

mitigation resourcestothe public, and it is less likelytheywill be prepared if specialattention is

not given to language and culturally appropriate outreach techniques.

There are various languages spoken across Polk County; the primary language is English. Over

1.3% of the Polk County population speaks a language other than English. Spanish is the second

most widely spoken language with about I0% of the population 5 years and over speaking

Spanish (27% of the population of lndependence speaks Spanish).63 Overall, about 4.1% of the
total population in Polk County is not proficient in English. Outreach materials used to

communicate with, plan for, and respond to non-English speaking populations should take into

consideration the language needs of these populations.

Race and Ethnicity
The impact in terms of loss and the ability to recover may also vary among minority population

groups following a disaster. Studies have shown that racialand ethnic minorities can be more

vulnerable to naturaldisaster events. This is not reflective of individualcharacteristics; instead,

historic patterns of inequality along racial or ethnic divides have often resulted in minority

communities that are more likely to have inferior building stock, degraded infrastructure, or less

access to public services. Table C-6 displays Polk County's population by race and or ethnicity.

The majority of the population in Polk County is racially white (87%); lndependence and

Monmouth have the largest percentages of non-white population. lndividually, lndependence

supports a34% Hispanic or Latino population while Monmouth supporls 19%. Approximately

15% of the county population is Hispanic or Latino.

It is important to identify specific ways to support all portions of the community through hazard

mitigation, preparedness, and response. Culturally appropriate and effective outreach can

include both methods and messaging targeted to diverse audiences. For example, connecting to
historically disenfranchised populations through already trusted sources or providing

preparedness handouts and presentations in the languages spoken bythe population willgo a

long way to increasing overall community resilience.

Gender
Polk County has slightly more females than males (Female 51-%, Male: 49%1.aa lt is important to

recognize that women tend to have more institutionalized obstacles than men during recovery

due to sector-specific employment, lower wages, and family care responsibilities.65

63 U.5. census Bureau, 2021 American Community Survey, Table DPO2.

64 ACS D"rogr"phic and Housing Estimates, Table DP05, U.S. Census Bureau, 2021 Amerlcan Community Survey

65 tbid.
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Total Population

White

Black

AIAN

Asian

NHPI

Some Other Race

Races

77,264

61,558

525

764

L,592

278

0

2,637

994

875

0

20

1

0

0

70

9,869

7,409

L52

59

324

0

0

444

14,896

13,397

16

73

235

21

801

31

9

52

39

0

337

5,

0

382

8,772

Hispanic or Latino

Percent

9,9L0

12.8o/o

L,482

L5.VA

772

5.2%

2,503

28.SYo

28

2.8o/o

il,1 (i :lrrIl :.). i l i;.l ':r1i:r .l r1',,tir,Yr:rii i,rrltriirrrr,tl rlil.)i,lril.)f,li

Table C-4 Polk Race and Hispanic or Latino Origin

Source: Social Explorer, Table T14, U.S. Census Bureau,2021, American Community Survey Estimates.

Age
Of the factors influencing socio demographic capacity, the most significant indicator in Polk
County may be the age of the population. Depicted in the table below, as of 202!,1-B% of the
county population is over the age of 64. The Polk County age dependency ratio66 is 57 (Dallas has
the largest age dependency ration at 65). The age dependency ratio indicates a higher
percentage of dependent aged people to that of working age. The Population Research Center
projects that, in 2035, there will be a higher percentage of the county population over the age of
62. By 2035, population in lhe 75-79 age groups accounts for over 5% of the total, compared to
4%in 201,0. As the population ages, Polk County may need to consider different mitigation and
preparedness actions to address the specific needs of this group.

Table C-5 Vulnerable Age Groups in Polk County, 2021 and 2035

Source: Social Explorer, U.S. Census Bweau,20L7-2021Amerrcan Community Survey S-Year Estimates.

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

Oregon 4,207,t77

Polk County 86,U7
Dallas !6,663

FallsCity !,678
lndependence 9,850

Monmouth t0,735

722,001,

119s3

2,637

3N
4L4

2,019

17.2%

18.5%

15.8%

203%

4.2%

18.8%

77.7%

17.8%

23.7%

72.6%

3.2%

3.4%

311

368

725

15zloo

3,941

2,742,O57

9,94
10,085

7,727

6,869

zsss

10.6

53.4

57.0

65.2

Potk

4,995,2N

113,348

77.3%

78.s%

865,889

20,94
27.7%

19.2%

1,,082,787

2L,79t3

3,046,530

70,556

7:r);ldi,r)lr:l

i,rli'"il ,t);L:lrili.):l "Ir.rr(jl.i;

i:'t t'ilt (l

r)i L irr lilrt. ',riirr'.ji-i: '1.).li' a ) l

'.t\::f

Il)r:,!1.!rtri1'.:ir,

ll iirI ii i! (; il 3i r

O f Polk County Natural Hazards Mitigation Plarr zoz4: Community profrle Page I C-r7



The age profile of an area has a direct impact both on what actions are prioritized for mitigation

and how response to hazard incidents is carried out. School age children rarely make decisions

about emergency management. Therefore, a larger youth population in an area will increase the

importance of outreach to schools and parents on effective ways to teach children about fire

safety, earthquake response, and evacuation plans. Furthermore, children are more vulnerable

to the heat and cold, have few transportation options, and require assistance to access medical

facilities. Older populations may also have special needs prior to, during, and after a natural

disaster. Older populations may require assistance in evacuation due to limited mobility or

health issues. Additionally, older populations may require special medical equipment or

medications, and can lack the social and economic resources needed for post-disaster recovery.

Families and Living Arrangements
The census defines households by type of living arrangement and family structure.

Approximat ely 32% of all households in Polk County include one or more child under the age of

18 (Monmouth hasthe most, with42%). Of all households in PolkCounty,255% areone-person

non-family households (householder living alone). Countywide about 13% of householders live

alone and are over the age of 65 (aboul1,4% of all households in Dallas).

Table C-5 Household by Type, lncluding Living Alone

Source: Social Explorer, Table SE:A 10025, U.S. Census Bureau, 20t7-202I American Community Survey Estimates.

The table below shows household structures for families with children. Nearly 32% of all

households within the county are married family households that have children; lndependence

and Dallas havethe highest percentages. Falls CilV ftg%) and lndependence (23%) havethe

highest percentage of single parent households. These populations will likely require additional

support during a disaster and will inflict strain on the system if improperly managed.

12.6%

14.4o/o

ro.3%

4.9/o

7.3o/o

4,OL4

954

58

L46

2M

21,527

4,283

399

2,037

2,051

67.8%

il.8%
70.9%

68.6%

61,3%

8,092

L,942

lLl
611

874

25.s%

29.4o/o

\9.7%

20,60/o

26.L%

Polk County

Dallas

Falls City

lndependence

Monmouth

3L,742

6,612
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3,346
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Polk County

Dallas

Falls City

lndependence

Monmouth

2'J,,527

4,283

399

2,037

2,051

6,885

L,249

L19

688

858

29.8%

33.8%

4t.8%

3,118

498

74

458

273

145%

LL.6%

L85%

22.5%

t3.3%

32.0%

Table C-7 Married-Couple and Single Parent Families with Children

Source: U.S. Census Bureau, 2021American Community Survey Estimates, Table ACS 2021

lncome
Household income and poverty status are indicators of socio demographic capacity and the
stability of the local economy. Household income can be used to compare economic areas as a

whole but does not reflect how the income is divided among the area residents.

Table C-8 Median Household lncome

source: social Explorer, Acs 2016 (sE), u.s. census Bureau, 2021American community survey
Estimates and 2015 American Community Survey Estimates.

The table below identifies the percentage of individuals and cohort groups that are below the
poverty level in 2020.|t is estimated that about 1.2% of individuals, 1"4% of children under 18,
and 1'O% of seniors live below the poverty level across the county. Falls City and Monmouth have
the highest poverty rates. Falls City has the highest poverty rate for children under 18 (49%).

Table C-9 Poverty Rates

Source: Social Explorer, Tables ACS 2016, U.S. Census Bureau, 2021- American Community Survey Estimates.
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Affluent communities are more likelyto have both the collective and individualcapacityto
rebound from a hazard event more quickly, while impoverished communities and individuals

may not have this capacity - leading to increased vulnerability. Wealth can help those affected

by hazard incidents to absorb the impacts of a disaster more easily. Conversely, poverty, at both

an individual and community level, can drastically alter recovery time and quality.oz

Federal assistance programs such as food stamps are another indicator of poverty or lack of

resource access. Statewide social assistance programs like the Supplemental Nutritional

Assistance Program (SNAP) and Temporary Assistance for Needy Families (TANF) provide

assistance to individuals and families. ln 2018, L4% of households in Polk County received help

from SNAP.68 ln spring of 2023 in Polk County, TANF reached approximately 1,184 families per

month and SNAP helped to feed about t4,603 people per month.6e Those reliant on state and

federal assistance are more vulnerable in the wake of disaster because of a lack of personal

financial resources and reliance on government support.

Education
Educational attainment of community residents is also identified as an influencingfactor in

sociodemographic capacity. Educational attainment often reflects higher income and therefore

higher self-reliance. Widespread educatronal attainment is also beneficial for the regional

economy and employment sectors as there are potential employees for professional, service,

and manual laborworkforces. An oversaturation of either highly educated residents or low

educational attainment can have negative effects on the resiliency of the community.

Approximat ely 92% of the Polk County population over 25 years of age has graduated from high

school or received a high schoolequivalency, with 31% going on to earn a Bachelor's Degree.

Falls City (23%) and lndependence (L3%) have the lowest percentages of individuals without high

school degrees.

6T Statewide Supplementa l N utrition Assistance Program Activity - Nov. 2014 (SSP, APD, a nd AAA combined); P. 3 of report Tempora ry Assistance

for Needy Families One and two Parent Families Combined; P. 3 of report. http://www.oregon.gov/dhs/assistance/Pages/data/main.aspx

68 Profile of SNAP Households in 2018, USDA Food and Nutrition Services; https:/fins-
p rod. az u reedge. us/sites/defa u lt/fi I es/resou rce-fi les/Oregon-5. pdf.
69 Email, Self-Sufficiency Programs Directors Office, July 26,2023
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Table C-10 Educational Attainment

Source: Social Explorer, Table 51501, U.S. Census Bureau,2OIT-2021, American Community Survey 5-year Estimates.

Health
lndividual and community health play an integral role in community resiliency, as indicators such
as health insurance, people with disabilities, dependencies, homelessness, and crime rate paint
an overall picture of a community's well-being. These factors translate to a community's ability
to prepare, respond to, and cope with the impacts of a disaster.

The Resilience Capacity lndex recognizes those who lack health insurance or are impaired with
sensory/ mental, or physical disabilities, have higher vulnerability to hazards and will likely
require additional community support and resources. Polk County has 5% of its population
without health insurance; Monmouth (8%) has the highest percentage. The percentage of
uninsured changes with age, the highest rates of uninsured are within the 18 to 64-year cohort;
Monmouth has the highest percentage of this age group that is uninsured (tt%). The ability to
provide services to the uninsured populations may burden local providers following a natural
d isaster.

Table C-11 Health lnsurance Coverage

Source: Table 52701, Special Characteristics of Health Insurance Coverage, U.S. Census Bureau, 2O2l American Community
Survey Estimates.

Table C-12 describes disability status of the population. Approximat ely 1,5% of the polk County
civilian non-institutionalized population identifies with one or more disabilities. Falls City has the
highest percentage of its total population with a disability (28%) and the highest percentage of
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Population 25years and over
Less than high school

High school graduate orGED

Some college, no degree

Bachelor's degree

56,t20

4,729

!2,871,

2L,25L

10,500

tL,294

849

3,089

4,60L

1,900

g56 7

5,555
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2,399
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327 "

5,358
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1,067
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26L
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308
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43

t,

7 7 7Graduate or 769

Percent without Highschool Degree

Percent High School Graduate or Higher

8.4%

91.6%

30.8%

73.0%

87.U/6

18.1%

11.6%

88.4%

28.3%

7.5%
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76.9%

11.3%orH rPercent Bachelor's
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individuals 65 years and overwith a disability (54o/o). Falls Cityalso hasthe highest percentage of

individuals under 18 with a disability (1,4%\.

Table C-12 Disability Status by Age Group

Source: U.S. Census Bureau, 2021 American Community Survey Estimates, Table DP02

Notes: ^ Non-institutionalized civilian population, ** Percent of age group

ln2OI9, Oregon Housing and Community Services (OHCS) conducted a point-in-time homeless

count to identify the number of homeless, their age and their family type. The OHCS study found

that 12L individuals and persons in families in Polk County identify as homeless;46%were

experiencing chronic homelessness. This represents a 19% increase from 2017 to 2019.

The homeless have little resources to rely on, especially during an emergency. lt will likely be the

responsibility of the county and local non-profit entities to provide services such as shelter, food,

and medical assistance. Therefore, it is criticalto foster collaborative relationships with agencies

that will provide additional relief such as the American Red Cross and homeless shelters. lt will

also be important to identify how to communicate with these populations, since traditional

means of communication may not be appropriate or available.

Synthesis
For planning purposes, it is essential Polk County consider both immediate and long-term socio-

demographic implications of hazard resilience. lmmediate concerns include the growing elderly
population and language barriers associated with a culturally diverse community. Other social/-

demographic capacity indicators such as graduation rate, poverty level, and median household

income can have long-term impacts on the economy and stability of the community, ultimately

affecting future resilience.

Even though most of the population is reported as proficient in English, there is still a segment of

the population not proficient in English. Language barriers will often make it difficultto reach

populations of residents who do not speak English. Resiliency efforts need to focus on targeting

these populations as theywill be most vulnerable and may have trouble knowing what to do in

the event of a disaster. These populations would benefit from mitigation outreach, with special

attention to the variety of cultural backgrounds present in the county, and considerations for
differing access to visual and digital outreach materials.

ln mitigation and preparedness planning it is criticalfor the safety of all residents that messaging

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

achieve a higher quality of life. lncome equality, housing affordability, economic diversification,

employment, and industry are measures of economic capacity. However, economic resilience to
natural disasters is far more complex than merely restoring employment or income in the local

community. Building a resilient economy requires an understanding of how the component parts

of employment sectors, workforce, resources, and infrastructure are interconnected in the

existing economic picture. Once any inherent strengths or systematic vulnerabilities become

apparent, both the public and private sectors can actto increase the resilience of the local

economy.

Reg ional Affordabi I ity
The evaluation of regional affordability supplements the identification of social/demographic

capacity indicators, i.e., median income, and is a criticalanalysis toolto understanding the

economic status of a community. This information can capture the likelihood of individuals'

ability to prepare for hazards, through for example retrofitting homes or purchasing insurance. lf
the community reflects high-income inequality or housing cost burden, the potentialfor

homeowners and renters to implement mitigation can be drastically reduced, Therefore,

regional affordability is a mechanism for generalizing the abilities of community residents to get

back on their feet without Federal, State, or local assistance.

lncome Equality

lncome equality is a measure of the distribution of economic resources, as measured by income,

across a population. lt is a statistic defining the degree to which all persons have a similar

income. The table below illustrates the county and cities' level of income inequality. The Gini

index is a measure of income inequality. The index varies from zero to one. A value of one

indicates perfect inequality (only one household has any income). A value of zero indicates

perfect equality (all households have the same income).70

The county has an average income inequality of 0.46, which is similartothat of Dallas and

Monmouth. lndependence has the greatest income equality (0.38), and Falls City has the lowest

(0.52). Based on socialscience research, the region's cohesive response to a hazard event may

be affected by the distribution of wealth in communities that have less income equalityTl.

70 University ofCalifornia Berkeley. Building Resilient Regions, Resilience Capacity lndex. http://brr.berkeley.edu/rcil.

71 Suran Cutter, Christopher G. Burton, and Christopher T. Emrich. 2010. "Disaster Resilience Indicators for Benchmarking Baseline Conditions,"

Journal of Homeland Security and Emergency Management 7, no.L.1" 22.
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Polk County

Dallas

Falls City

lndependence

Monmouth

0.46

0.48

0.52

0.38

0.49
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Table C-l3 Regional lncome lnequality

Source: Social Explorer, Table 157, U.S. Census Bureau,2017-202I
American Community Survey Estimates

Housing Affordability

Housing affordability is a measure of economic security gauged by the percentage of an area's
households paying less than 30% of their income on housing. T2 Households spending more than
30% are considered housing cost burdened. The table below displays the percentage of
homeowners and renters reflecting housing cost burden across the region.

Overall, roughly 19% of homeowners with a mortgage have a housing cost burden, compared to
over 45Yo of renters. Amongst renters, the city of Fa lls City has more tha n 50% of renters with a

housing cost burden. ln general, the population that spends more of their income on housing has
proportionally fewer resources and less flexibility for alternative investments in times of crisis.73
This disparity imposes challenges for a community recovering from a disaster as housing costs
may exceed the ability of residents to repair or move to a new location. These populations may
live paycheck to paycheck and are extremely dependent on their employer, in the event their
employer is also impacted it willfurther the losses experienced by these individuals and families.

Table C-14 Household Mortgages > 30% of Household lncome

Source: Social Explorer, Tables 103 and 109, U.S. Census Bureau, 2017-202I
American Community Survey Estimates.

Economic Diversity
Economic diversity is a general indicator of an area's fitness for weathering difficult financial
times. One method for measuring economic diversity is through use of the Herfindahl lndex, a

72 University ofCalifornia Berkeley. Building Resilient Regions, Resilience Capacity Index. http://brr.berkeley.edu/rcil
73 tbrd.
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formula that compares the composition of county and regional economies with those of states

or the nation. Using the Herfindahl lndex, a diversity ranking of 1 indicates the county with the

most diverse economic activity compared to the state, while a ranking of 36 corresponds with

the least diverse county economy.

The table below describes the Herfindahl lndex Scores for counties in the region and shows that

Polk County had an economic diversity rank of 9 as of 2Ol-3, which had gone down to 16 as of

2022.fhis is on a scale between all 36 counties in the state where 1 is the most diverse

economic county in Oregon and 36 is the least diverse.

Table C-l5 Regional Herfindahl lndex Scores

Source: Email from Oregon Employment Department February 2I,2024.

While illustrative, economic diversity is not a guarantor of economic vitality or resilience. Polk

County, asof 2022, is listed as a non-distressed community by Business Oregon as prescribed by

Oregon Law. The economic distress measure is based on indicators of decreasing new jobs,

average wages, and income, and is associated with an increase of unemployment.Ta

7a Business oregon - Oregon Economic Data "Distressed Communities fist", http://www.oregon4biz.com/Publications/Distressed-List/
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Employment and Wages
According to the Oregon Employment Department, unemployment was at 3.9% as of January
2024, )ust slightly lower than Oregon's average rate of 4.I%.

Note: there was a spike in unemployment related to the COVID-19 pandemic in 2020, but
unemployment has returned to low levels following the end of the pandemic.

Figure C-1 Unemployment Rate

Source: Mid-Valley Economic lndicators, Labor Market Information, Oregon Employment Department, www.eualitylnfo.org

According to the Oregon Employment Department, the Mid-Valley Workforce Area (Linn,
Marion, Polk, and Yamhill counties)will add more than 28,500 jobs between2022 and 2032. This
represents atO% increase in employment over 10 years. Beyond gains from economic growth,
an additional 351,000 job openings will be created by 2032 as workers change occupations or
leave for other reasons, such as retirement.zs

Labor and Commute Shed

Most hazards can happen at any time during the day or night. lt may be possible to give advance
warning to residents and first responders who can take immediate preparedness and protection
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.

7s Pat O'Conner, Oregon Employment Department, 2022-2032 Proiections Show Broad-Based Emplovment Growth in the Mid-
Vallev - 2022-2032 Proiections Show Broad-Based Emplovment Growth in the Mid-Valley - Qualitvlnfo, January 29,2024.
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During the day, a hazard has the potential to segregate the population by age or type of

employment (e.g., schoolchildren at school, office workers in downtown areas). This may

complicate some aspects of initial response such as transportation or the identification of

wounded or missing. Conversely, a hazard at midnight mayoccurwhen most people are asleep

and unable to receive an advance warningthrough typicalcommunication channels. The

following labor shed and commute shed analysis is intended to document where county

residents work and where people who work in Polk County reside.

Polk County employers draw in more than 11-,500 workers from outside the county, but a

greater number of local residents commute outside of the county for work, largely to the Salem

metropolitan area. The Polk County economy is a cornerstone of regional economic vitality. The

figure below shows the county's labor shed; the map shows that of those who are employed in

Polk County,43%olive and work in the county (8,680) and57% of workers come from outside the

county (1.1,579). Of those who are employed and live in Polk County now,77%o (28,640) work

outside the county.

Fi ure C-2 Polk Cou Laborshed

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

The table below shows where workers commute to, who reside in Polk County. Of 37,320 jobs,

approximately one third of Polk County employed residents work in Salem (Marion County).

effih &nffimE
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All Jurisdictions 37,320 100.00%

Salem

Portla nd

Dallas

lndependence

Monmouth

Corva llis

McMinnville
Albany

Keizer

Grand Ronde

L2,225

2,530

2,437

1_,325

L,t77
l_,103

952
842

769

736

32.8%

63%
6.5o/o

3.6%

3.2%

3.O%

2.6%

2.3%

2.r%
2.0%

All Other Locations L3,224 3s%

Table C-16 Commute Shed (Where Workers are
Employed who Live in Polk County), 2021

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

The table below shows where workers live who work in Polk County. Approximately 2Oo/o of Polk
Countyworkers live in Salem; one quarter of workers live in one of the four cities within polk
Cou nty.

Table C-17 Labor Shed (Where Workers Live who are
E in Polk Cou 2021

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

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

All Jurisdictions 20,259 100.00%

Salem

Da llas

Monmouth

lndependence

Keizer

McMinnville
Albany

Corva llis

Hayesville

Portla nd

4,t39
2,3r0
1,369

l_,309

677

444

427

37r
3s5

346

20.4%

LL.4%

6.8%

65%
3.3%

2.2%

2.L%

1,8%

L.8%

1,.7%

Other Locations L4
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region and seriously hinder the ability of the economy to meet the needs of Polk County

residents and businesses.

lndustry
Key industries are those that represent major employers and are significant revenue generators.

Different industries face distinct vulnerabilities to natural hazards, as illustrated by the industry

specific discussions below. ldentifying key industries in the region enables communities to target

mitigation activities towards those industries' specific sensitivities. lt is important to recognize

thatthe impactthat a natural hazard event has on one industrycan reverberatethroughoutthe
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, information, and wholesale

trade industries are all examples of basic industries. Non-basic sector industries are those that

are dependent on local sales for their business, such as retailtrade, construction, and health

services.

Employment by lndustry

Economic resilience to natural disasters is particularly important for the major employment

industries in the region. lf these industries are negatively impacted by a natural hazard, such that

employment is affected, the impact will be felt throughout the regional economy. Thus,

understanding and addressing the sensitivities of these industries is a strategic way to increase

the resiliency of the entire regional economy.

The industry sectors in Polk County with the highest percentage of the workforce are Trade,

Transportation & Utilities(22%); Education and Health Services (20%); and Leisure and

Hospitality (20%).

Synthesis
Regional economic capacity refers to the present financial resources and revenue generated in

the community to achieve a higher quality of life. Forms of economic capital include income

equality, housing affordability, economic diversification, employment, and industry. The current

and anticipated financial conditions of a community are strong determinants of community

resilience, as a strong and diverse economic base increases the ability of individuals, families,

and the county to absorb disaster impacts for a quick recovery.

The current and anticipated financial conditions of a community are strong determinants of

community resilience, as a strong and diverse economic base increases the ability of individuals,

families, and the communityto absorb disaster impacts for a quick recovery. The county's

economy is expected to grow by 2031. lt is important to consider what might happen to the

county economy if the largest revenue generators and employers are impacted by a disaster.

Strategies and actions to reduce vulnerability from an economic focus are imperative and should

focus on risk management for the county's dominant industries.
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Physica I I nf rastru ctu re Ca pacity
Physical infrastructure capacity refers to the built environment and infrastructure that supports
the community. The various forms, quantity, and quality of built capital mentioned above
contribute significantly to community resilience. Physical infrastructures, including utility and
transportation lifelines, are critical during a disaster and are essentialfor proper functioning and
response. The lack or poor condition of infrastructure can negatively affect a community's ability
to cope, respond and recover from a natural disaster.

Housing
The table below identifies the types of housing most common throughout the county. Of interest
are mobile homes (including RVs, Vans, Boats, etc.), which accountfor about 35%of the housing
in Falls City, although it is onlyB% of the housing county-wide. Mobile homes are particularly
vulnerable to certain natural hazards, such as windstorms, and specialattention should be given
to securing the structures, because they are more prone to wind damage than wood-frame
construction. ln other natural hazard events, such as earthquakes and floods, moveable
structures like mobile homes are more likelyto shift on theirfoundations and create hazardous
conditions for occu pants.

Table C-18 Housing Profile

xMay include boats, RV, van, etc.
source: social Explorer, Table 97, U.s. census Bureau,2017-2021- American Community survey

Aside from location and type of housing, the year structures were built has implications. ln the
1970's, FEMA began assisting communities with floodplain mapping as a response to administer
the National Flood lnsurance Act of 1968 and the Flood Disaster Protection Act of 1973. Upon
receipt of floodplain maps, communities started to develop floodplain management ordinances
to protect people and propertyfrom flood loss and damage. Housing within the floodplain is

generally less vulnerable to flood if it was built after the implementation of floodplain
development ordinances.

The National Flood lnsurance Program's (NFIP's) Flood lnsurance Rate Maps (FlRMs)delineate
flood-prone areas. They are used to assess flood insurance premiums and to regulate
construction so that in the event of a flood, damage is minimized. For more information about
the flood hazard, NFIP, and FlRMs, please referto Flood Hazard section of the RiskAssessment.
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Seismic building standards were codified in Oregon building code startingin I974; more rigorous

building code standards were passed in 1993 that accounted for the Cascadia earthquake fault.76

Therefore, homes built before 1993 are more vulnerable to seismic events. DOGAMI's

interpretation of state building code histories and evolution as described byJudson (2012\,

Oregon Building Codes Division (2002,2010) and Business Oregon (2015) is shown below.

Table C-19 Oregon's Seismic Design Level Benchmark Years

Single Family Dwelling
(including Duplexes)

All other buildings

prior to 1976

r976-1991.

7992-2003

200&present

prior to 1976

7976-190

resent

Pre Code

Low Code

Moderate Code

High Code

Pre Code

Low Code

Moderate Code

ManufacturedHousing 2003-2010

priorto 2fl)3 Pre Code

Low Code

2011-present Moderate Code

lnterpretation of Judson (2012)

lnterpretation of Oregon Manuf actured

Dwelling Special Codes (Oregon Building

Codes Division,2@21

lnterpretation of Oregon Manufactured

Dwelling Special Codes Update (Oregon

Building Codes Division, 2010)

Business Oregon 201+O3tI Oregon Benefit-

Cost Analysis Tool, p. 24 (Business Oregon,

201s)

Source: DOGAMI, Open-File Report 0-23-01. Multi-Hazard Risk Report for Tillamook County, Oregon: Appendix C - Hazus MH

Methodology.

The figure below shows that, countywide,26% of the housing stock was built prior to 1970,

before the implementation of floodplain management ordinances; Falls City has almost one-half

of its housing units built prior to 1970.

Countywide ,54% of the housing stock was built before 1990 and the codification of stricter

seismic building standards (Table C-25).

76 State of Oregon Building Codes Division. Eorthquoke Design History: A summory of Requirements in the Stdte of Oregon, February 7 ,2012

http://www. oregon.gov/OM D/O EM/osspac/docs/history-seismic-codes-or' pdf

rl)a!ri !qrt iri.,\v,{: r' :lijlii!'rl1'1i 1rij 1 y:: ll.r1o1r : '-''i"I/rlljulllIi
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28.Io/oI6% 559/.

Figure C-3 Year Structure Built

r Pre 1970 Percent
of Total

r 1970to 1989 Percent
of Total

r 199O or later Percent
of Total

MON MOUTH

INDEPENDENCE

FALLS CITY

DALLAS

POLK COUNTY

source: u.s. census Bureau, 2017-2021, American community survey Estimates, Table 825034

I nfrastructu re Profile
Physical infrastructure such as dams, roads, bridges, railways, and airports support polk County
communities and economies. Critical facilities are those facilities that are vital in government
response and recovery activities and are important to consider as there can be serious secondary
impacts to such facilities when disrupted. Criticalfacilities and infrastructure can be a wide range
of things depending on the social, environmental, economic, and physical makeup of the area
under consideration. Such facilities can include emergency services, communication services,
transportation systems, government facilities, healthcare and public health facilities, information
technology, water services, and energy generation and transmission. Due to the fundamental
rolethat infrastructure plays both pre- and post-disaster, special attention in the context of
creating more resilient communities is important. The information provided in this section will
outline important infrastructures throughout the county, which will help provide a basis for
informed decisions about how to reduce the county's infrastructural vulnerabilities to natural
haza rds.

Utility Lifelines

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

57o/ot9Yo

4Ao/o

22% 30.4% 4a.vi,

26% 28.Oo/, 46%
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The network of transmission lines running through the county may be vulnerable to severe, but

infrequent natural hazards, such as windstorms, winter Storms, and earthquakes.

Energy

ln Polk County, electricaland gas utilities are provided by both private companies and some

smaller cooperatives. Organizing mitigation across these diverse organizational structures and

philosophies will ensure that services are provided equitably, even if a hazard incident stresses

the supply or demand. Critical infrastructure includes power substations, gas-lines, and both

underground and above ground transmission lines.

The electric power system is centralto communityfunction. The impacts of loss of electric power

are large: residential, commercial, and public customers are all heavily dependent on electric

power for normal functioning. Furthermore, other utility systems, especially water and

wastewater systems, are heavily dependent on electric power for normal operations. Loss of

electric power may have large impacts on affected communities, especially if outages are

prolonged.

Natural Gas Systems
Polk County's primary naturalgas provider is Northwest Natural. Naturalgas transmission and

distribution pipes are not usually affected by flooding, because the pipes are pressurized.

However, compressorstations may be subjectto inundation damage or loss of electrical power

to run electrical and mechanical equipment.

Transmission and distribution pipes are also subjectto rupture in slide areas and in earthquakes.

Buried utility pipes are very subject to failure in small ground movements. Movements as small

as an inch or two are often sufficient to break the pipes, especially for older cast-iron pipe which

is more brittle than welded steel or polyethylene pipe. Possible mitigation actions include pipe

upgrades for a few critical locations and nonstructuralseismic mitigation for control equipment.

Telecommunications Systems
Telephone (land lines and cellular)systems, broadcast radio and TVsystems and cableTV

systems may all be vulnerable to damages and services outages from hazards. However, in

general, such systems have proved to be somewhat less vulnerable to service outages than other

utility systems. System nodes (broadcast studios, switching offices and such) are subject to

flooding if located in flood-prone areas. However, because of the importance of such facilities,

few are in highly flood-prone sites.

Similarly, few such facilities are likely to be in landslide prone areas. Cellular towers in hilly areas/

however, may be more subject to landslide hazards.

Buried communications (copper and fiber optic) and cable television cables are usually flexible

enough to accommodate severalfeet of ground movement before farlure. While major

landslides may rupture such cables, minor settlements or small slides are not nearly as likely to

impact such cables as they are to break buried gas or water pipes. Such lines typically perform

relatively well in earthquakes.

Above ground communications and cable television cables are subject to wind- induced failures

from tree fatls and pole failures. However, such failures are less common than failures of electric
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power lines. The better performance of communications cables arises in part because the
electrical cables are always highest on the poles, thus a falling branch is usuallyfirst resisted by
the power cables. Also, because the voltage levels in communications cables are much lower
than those in power cables, the communication cables are not subject to "burn down" or
shorting if wind-swayed cables touch each other or get too close.

Some telecommunications facilities are subject to failure because of loss of electric power.
However, key facilities almost always have backup battery power and/or generators. Therefore,
telecommunications facilities are generally much less vulnerable to outages from loss of electric
power than are water or wastewater systems.

Potable Water
Watertreatment plants are often located in flood prone areas and are subjectto inundation
when untreated water enters the filters, sedimentation, orflocculation basins, resulting in loss of
capability to treat incoming untreated water properly. Water system control buildings and pump
stations may also be subject to flood damage. Public or private water systems with wells as the
water source are subjectto outages when flood waters contaminate well heads; this is a
common problem for smaller water systems.

Water transmission or distribution pipes are rarely damaged by flood waters, unless there are
soil settlements or major erosion, because the lines are sufficiently pressurized (for water
quality) to prevent intrusion of flood waters. Water transmission or distribution pipes are,
however, subject to breakage when they cross landslide areas or in earthquakes. Water
treatment plants are also subject to earthquake damage to the building and to process and
control equipment.

Water systems are also highly vulnerable to electric power outages. Many water systems include
pumped storage systems where water is pumped to storage tanks which are typically located 60
to 200 feet above the elevation of water system customers. Such tanks generally contain no
more than 1or 2 days of storage beyond typicaldaily usage (for reasons of water quality). Thus,
electric power outages of more than 1 or 2 days may result in loss of potable water due to the
inability of pumping plants to pump water. The most logical mitigation projects to minimize such
outages are to provide back-up generators at key pumping plants or to provide quick connects so
that portable generators (if available) can be quickly installed. Water treatment plants are also
subject to outages due to loss of electric power.

Wastewater Systems
Wastewater systems are often highly vulnerable to flood impacts. Rising water may cause
collection pipes to back up and overflow. lntrusion of storm water into collection systems may
result in flows that exceed treatment plant capacities, resulting in release of untreated or only
partiallytreated flows. Treatment plants are often located in floodplains, at low elevations, to
facilitate gravity flow. However, such locations also facilitate flood damage.

Lift stations and treatment plants are also subject to loss of function due to electric power
outages, with resulting overflows or releases. Collection pipes are also subject to breakage due
to landslides. However, such impacts are not particularly common since most wastewater
collection systems are in more urbanized areas with only selected areas subject to slides.
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Wastewater pipes are, however, subject to breakage in earthquakes. Wastewater treatment

plants are also subject to earthquake damage to the building and to process and control

equipment.

Dams

Dams are manmade structures builtto impound water. Dams are builtfor many purposes

including water storage for potable water supply, livestock water supply, irrigation, or fire

suppression. Other dams are built for flood control, recreation, navigation, hydroelectric power,

or to contain mine tailings. These critical infrastructure pieces not only protect water resources

that are used for drinking, agriculture, and recreation, but they protect downstream

development from inundation. Dams may also be multifunctional, serving two or more of these

purposes.

The National lnventory of Dams (Figure C-11- and Table C-26), NlD, which is maintained bythe

United States Army Corps of Engineers, is a database of approximately 9L,750 dams in the

United States. The NID does not include alldams in the United States. Rather, the NID includes

dams that are deemed to have a high or significant hazard potential and dams deemed to pose a

low hazard if they meet inclusion criteria based on dam height and storage volume. Low hazard

potential dams are included only if they meet either of the following selection criteria:

. exceed 25 feet in height and 15 acre-feet of storage, or
r exceed 6 feet in height and SO-acre feet of storage.

There are many thousands of dams too smallto meet the NID selection criteria. However, these

small dams are generally too small to have significant impacts if they fail and thus are generally

not considered for purposes of risk assessment or mitigation planning.

NID potential hazard classification is solely a measure of the probable impacts if a dam fails.

Thus, a dam classified as High Potential Hazard does not mean thatthe dam is unsafe or likelyto

fail. The level of risk (probability of failure) of a given dam is not even considered in this

classification scheme. Rather, the High Potential Hazard classification simply means that there

are people at risk downstream from the dam in the inundation area if the dam were to fail.

Dams assigned to the high hazard potential classification are those where failure or mis-

operation will probably cause loss of human life. Failure of dams in the high classification will

generally also result in economic, environmental or lifeline losses, but the classification is based

solely on probable loss of life.

There are 2 High Hazard dams in PolkCounty. Mercer Dam, although located in a rural

unincorporated area, is owned and managed by the City of Dallas.
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Map C-2 Polk County Dams and Hazard Threat

Dam Hazard Threat

Hazard Potential Classif ication
a Hisn

a-' Significant

O Low

(i Not Rated

FEMA Flood Zones
J 100 Year (l% Annuat Chance)

f IOO Vear Base Flood Elevations Delermined

] rtoodway

500 Year (0.20lo Annual Chance)

, Area of Shallow Flooding

r* {

Boundaries
i eott county I uca liI

5 10 t!fibs

Source: OPDR, data National lnventory of Dams -_!lnk. Note: Text in red indicates HHPD Grant eligible as of 2/22/2024.

Table C-20 Polk County High Hazard Dam Inventory

Source: National lnventory of Dams -_!nk. Oregon Water Resources Department Inquiry on HHpD Eligibility (2/22/2024).

Dams assigned to the significant hazard potential classification are those where failure or mis-
operation results in no probable loss of human life but can cause economic loss, environmental
damage, or disruption of lifeline facilities. Significant hazard potential dams are often located in
predominantly ruralor agriculturalareas. There are 8 Significant Hazard dams in polk County.

i
;

1i

t, 
.'-'-l 

t'4i&. -

.:: F-

Gibson Gulch (Croft Reservoir); RickreallCreek (Mercer
Rese rvoir)

Gooseneck Creek (Mt. Springs Ranch Dam); Berry Creek (Kennel
Reservoir); Ash Swale (Olson Reservoir, Deraeve Reservoir #1);
Tributary to Ash Creek (Koning "E" Reservoir); Tributary to King
Creek (Eola Hills Reservoir); Tributary to South yamhill River
(Shaffer Reservoir); Fern Creek

High 2

Low 34

Significant 8

Total 4
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Dams assigned the low hazard potentialclassification are those where failure or mis- operation

results in no probable loss of human life and low economic and/or environmental losses. Losses

are principally limited to the dam owner's property. There are 40 Low Hazard dams in Polk

County.

Dam failures can occuratanytime in a dam's life; however, failures are most common when

water storage for the dam is at or near design capacity. At high water levels, the water force on

the dam is higher and several of the most common failure modes are more likely to occur.

Correspondingly, for any dam, the probability of failure is much lower when water levels are

substantially below the design capacity for the reservoir.

Dam failures can occur rapidly and with little warning. Fortunately, most failures result in minor

damage and pose little or no risk to life safety. However, the potential for severe damage still

exists.

Railroads
Railroads are major providers of regional and national cargo trade flows. The Portland & Western

Railroad has two freight lines, one of which runs north-south through Polk County through

lndependence, with a spur to Dallas, and the second of which follows 99E and l-5 through Salem,

before circling around West Salem along the Willamette River and continuing south to
Millersburg. The Hampton Railway, a Portland & Western spur, enters the county in the north,

connecting Grand Ronde to Sheridan and McMinnville in Yamhill County.

Rails are sensitive to icing from winter storms that can occur in the Southwest Oregon region.

For industries in the region that utilize railtransport, these disruptions in service can result in

economic losses. The potentialfor railaccidents caused by natural hazards can also have serious

implications for the local communities if hazardous materials are involved.

Airports
Polk County has one airport, the lndependence State Airport. This airport, located one mile north

of lndependence, is run bythe Oregon Department of Aviation. Serving as a general aviation

airport, lndependence State Airport also hosts a larger residential airpark (or "fly-in

community").

Roads

Urban Polk County meets its current transportation needs through a mixture of municipal road

systems, county roads, and state and federal highways. Major highways in the county include

Oregon Route 99W, which runs from north to south, linking the cities of McMinnville and

Corvallis, and Oregon Route 22, running east to west and connecting Salem to the coast. Oregon

Route 223 branches west from Rickreall and connects Dallas to Wren along lnterstate 20 to the

south. Oregon Route 1-94 spans a 7.5-mile connection from east to west between Monmouth

and Oregon Route 223.

Seismic lifeline routes help maintain transportation facilities for public safety and resilience in

the case of natural disasters. Following a major earthquake, it is important for response and

recovery agencies to know which roadways are most prepared for a major seismic event. The

Oregon Department of Transportation has identified lifeline routesto provide a secure lifeline
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network of streets, highways, and bridges to facilitate emergency services response after a

disaster. TT

System connectivity and key geographical features were used to identify a three-tiered seismic
lifeline system. Routes identified as Tier L are the most significant and necessaryto ensure a

functioning statewide transportation network. The Tier 2 system provides additional connectivity
to the Tier 1 system; it allows for direct access to more locations and increased traffic volume
capacity. The Tier 3 lifeline routes provide additional connectivity to the systems provided by
Tiers l- and 2.

The Lifeline Routes in the Southl-5 and Cascades Regions affecting Polk County consist of the
following:

o Tier l: lnterstate 5 (Marion County)
o Tier ll: Oregon Route 18
o Tier lll: Oregon Route 99W
o Tier lV: Oregon Route 22

Bridges

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

The table below shows the structuralcondition of bridges in the region. A distressed bridge is a
condition rating used by the Oregon Department of Transportation (ODOT) indicating that a

bridge has been identified as having a structural or other deficiency, while a deficient bridge is a
federal performance measure used for non-ODOT bridges;the ratings do not implythat a bridge
is unsafe.78 The table shows that the county has a lower percentage of bridges that are
distressed andl or deficient (1.2.5o/o), than does the state (28%). About 43% of the total county
and city owned bridges are distressed, comparedto2S% of State owned (ODOT) bridges. Half
the bridges in the County that are privately owned are distressed.

TTCH2MHtLL,PreparedforOregonDepartmentofTransportation.OregonseismicLifelineRoutesldentification project,LifelineSelection
Summmy Report, May 15, 2012.
78 oregon. Bridge Engineering Section (201,2).2oL2 Bridge Condition Report. Salem, oregon: Bridge Section, Oregon Department. of
Tra nsportation.
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510 118 L4Distressed
5L02,718 51Sub-tota I

28.0%

Ll
Percent Distressed

Deficient

22.4%

633

!9.3o/o

L94

3,420 942 88Sub-total

L8$% 20.60/o

44160

L2.5o/o

4
Percent Distressed

Deficient
13Sub-total 614 208

30.8%

1

Percent Deficient

Deficient

26.1%

40

2L.2%

6

2Sub-total 115 24

5O.lYo

30
Percent Deficient
Deficient

25.0o/o

362
34.80/o

t,443
153Sub-total 6,769 L,747

2L.3o/o 20.8% t9.6%

State Owned

County Owned

City Owned

Other Owned

Area Total
(AllOwners)

Percent Deficient

671334Historic Covered

Table C-21 Bridge Inventory

Source: Oregon Department of Transportation,2022; Oregon's Historic Bridge Field Guide

The bridges in Polk County require ongoing management and maintenance due to the age and

types of bridges. Modern bridges, which require minimum maintenance and are designed to
withstand earthquakes, consist of pre-stressed reinforced concrete structures set on deep steel

piling foundations.

The County's bridge maintenance and engineering divisions work in coordination to inspect and

maintain the bridges within the county. Bridges within Polk County are inspected at two-year

intervals or more frequently if special conditions exist. Bridges that are found to be in critical

condition during an inspection are prioritized for immediate replacement.

Synthesis
Built capacity refers to the built environment and infrastructure that support a community. The

various forms of built capital mentioned above will play significant roles in the event of a

disaster. Physical infrastructures, along with utility and transportation lifelines are critical during

a disaster and are essentialfor proper functioning and response. Community resilience is directly

affected by the quality and quantity of built capital and lack of, or poor condition of,

infrastructure can negatively affect a community's ability to cope, respond, and recover from a

natural disaster. lnitially following a disaster, communities may experience isolation from

surrounding cities and counties due to infrastructure failure. These conditions will force

communities to rely on local and immediate resources, so it is important to identify critical

infrastructures throughout the county as they may play crucial roles in the mitigation and

recovery stages of a disaster.
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It is important for the county to consider these numbers when producing mitigation and
educationaloutreach materials as it is importantto reach all populations, especiallythe ones
who face a higher risk of damage. There are 2 dams in the county classified with a high threat
potential. There are a variety of critical facilities located throughout county limits that in the
event of a disaster can make communication efforts challenging. Several minor highways run
throughout the county, giving residents several alternative routes that may provide service
access, or serve as evacuation routes, yet if these roads are destroyed it can isolate communities
and make rescue efforts more challenging.

Com mu nity Connectivity Capacity
Community connectivity capacity places strong emphasis on social structure, trust, norms, and
cultural resources within a community. ln terms of community resilience, these emerging
elements of socialand culturalcapitalwill be drawn upon to stabilize the recoveryof the
community. Socialand cultural capitals are present in allcommunities; however, it may be
dramatically different from one city to the next as these capitals reflect the specific needs and
composition of the community residents.

Social Systems and Service Providers
Social systems include community organizations and programs that provide social and
community-based services, such as employment, health, senior and disabled services,
professional associations, and veterans' affairs for the pubtic. ln planning for natural hazard
mitigation, it is important to know what socialsystems exist within the community because of
their existing connections to the public. Often, actions identified by the plan involve
communicating with the public or specific subgroups within the population (e.g., elderly,
children, low income, etc.). The county can use existing social systems as resources for
implementing such communication-related activities because these service providers already
work directlywith the public on several issues, one of which could be natural hazard
preparedness and mitigation. The presence of these services is more predominantly located in
urbanized areas of the county, this is synonymous with the general urbanizing trend of residents

The figure below displays the NHMP's communication process. lt is followed by a brief
explanation of how the communication process works and how the community's existing social
service providers could be used to provide natural hazard related messages to their clients.
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Figure C-4 Communication Process

Gommunication Process

FEEDBACK
(Evaluation)

Source: Adapted from the U.S. Environmental Protection Agency Radon Division's outreach program

There are five essential elements for communicating effectively to a target audience:

o The source of the message must be credible,
r The message must be appropriately designed,

o The channel for communicating the message must be carefully selected,
r The audience must be clearly defined, and

r The recommended action must be clearlystated and a feedback channelestablished for
questions, comments, and suggestions.

The following list highlights organizations that are active within the community and may be

potential partners for implementing mitigation actions. The three involvement methods are

defined below.

Education and outreach - organization could partner with the community to educate the public

or provide outreach assistance on natural hazard preparedness and mitigation.

lnformation dissemination - organization could partner with the community to provide hazard-

related information to target audiences.

Plan/project implementation - organization may have plans and/or policies that may be used to

implement mitigation activities, or the organization could serve as the coordinator or partner

organization to implement mitigation actions.

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 80.9%

:r:,:il .: rrr.., j,Business
Planning Seminars

Channel
Workshops and

Source
SBDC
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voter turnout in the county.7e These results are slightly above voter participation reported across
the State (78.5%) for the 2020 election.80 Other indicators such as volunteerism, participation in
formal community networks, and community charitable contributions are examples of other civic
engagement that may increase community connectivity.

Cultural Resources

Libraries and Museums

Libraries and museums develop cultural capacity and community connectivity as they are places
of knowledge and recognition, they are common spaces for the community to gather, and can
serve critical functions in maintaining the sense of community during a disaster. They are
recognized as safe places and reflect normalcy in times of distress. There are public libraries in
Dallas, lndependence, and Monmouth. There are several museums in Polk County, including the
Polk County Museum and Historicalsociety in Rickrealland the Heritage Museum in
lndependence.

Cultural Events

Other such institutions that can strengthen community connectivity are the presence of festivals
and organizations that engage diverse cultural interests. Examples of events include the River's
Edge Summer concert series in lndependence at Riverview Park and the Monmouth Music in the
Park series, and institutions such as western oregon University in Monmouth.

Not only do events and institutions like these bring revenue into the community, they have
potentialto improve culturalcompetence and enhance the sense of place. Cultural connectivity
is importantto community resilience, as people may be more inclined to remain in the
community because they feel part of the community and culture.

Historic Places

Historic and cultural resources such as historic structures and landmarks can help to define a

community and may also be sources for tourism revenue. Protecting these resources from the
impact of disasters is important because they have an important role in defining and supporting
the community.

Historic buildings and places in Polk County include: Beulah Methodist Episcopal Church; Brunk,
Harrison, House;Cooper, James s. and Jennie M., House; Craven, Joseph and Priscilla, House;
Davidson, Dr. John E. and Mary D., House; Domes, walterJ., House; Eldridge, Kersey C., House;
Fort Yamhill Site; Graves-Fisher-Strong House; Harritt, Jesse and Julia, House; Howell, John W.,
House; lndependence Historic District; lndependence National Bank (Citizens Valley Bank);
Parker School; Phillips, John, House; Polk County Bank; Pumping Station Bridge; Riley-Cutler
House; Ritner Creek Bridge; Saint Patrick's Roman Catholic Church (Methodist Episcopal Church,

7e Official Sum ma ry Report, Novem be r 3, 2020, polk County Clerk. https://Po I kcou ntvo r.orglcle rk/E lectio ns/Election-Arch ives.
80 Voter Turnout History for General Elections, Oregon Secretary of State.

https://sos.oregon.gov/elections/Documents/Voter Turnout History General Election.pdf.
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South); Sherman, Eleanor, House; Spring Valley Presbyterian Church; Well, George A., Jr., House;

West Salem City Hall, Old (West Salem Library Building); Wheeler, J. A., House; Wilson, A.K.,

Bu i ld i ng (Stafri n Drug Store/G reenwood Bu ild i ng)81.

Community Stability
Community stability is a measure of rootedness in place. lt is hypothesized that resilience to a

disaster stem in part from familiarity with place, not odly for navigating the community during a

crisis, but also accessing services and other supports for economic or social challenges. s2

Residential Geog raphic Stability

The chart below estimates residentialstability across the region. lt is calculated bythe number of

people who have lived in the same house and those who have moved within the same county a

year ago, compared to the percentage of people who have migrated into the region. Polk County

overall has a geographic stability ratingof about B9o/o(i.e.,89o/oof the population lived in the

same house or moved within the county). Falls City has the highest geographic stability (92.8%)

while Monmouth has the lowest (76.8%\.

Table C-22 Regional Residential Stability

Source: Social Explorer, Table 130, U.S. Census Bureau,2OI'7-2021 American Community Survey Estimates

Homeownership

Housing tenure describes whether residents rent or own the housing units they occupy.

Homeowners are typically more financially stable but are at risk of greater property loss in a

post-disaster srtuation. People may rent because they choose not to own, they do not have the

financial resources for home ownership, or they are transient'

Collectively, about 62% of the occupied housing units in Polk County are owner-occupied; about

33% are renter occupied. Falls City and Dallas have the highest rate of owner-occupied units.

Seasonal or recreational housing accounts for a small (5%) portion of housing units in Polk

County.

81 "Oregon Historic Sites Database." Oregon Historic Sites Database. Accessed August 10, 2016

http://h eritagedata. p rd.state.or. us/h istoric/.
82Cutter, Susan, Christopher Burton, Christopher Emrich. "Disaster Resilience lndrcatorsfor Benchmarking Baseline Conditions"

Journal of Homeland Security and Emergency Management.
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Table C-23 Housing Tenure and Vacancy

Source: Social Explorer, Tables 94, and 95, U.S. Census Bureau, 2OI7-202I American Communlty Survey Estimates, Table 825004
^ = Seasonal, recreational, or occasional housing units. ^^ = Functional vacant units, computed after removing seasonal,
recreational, or occasional housing units from vacant housing units.

According to Cutter, wealth increases resiliency and recovery from disasters. Renters often do
not have personal financial resources or insurance to assist them post-disaster. On the other
hand, renters tend to be more mobile and have fewer assets at risk of natural hazards.es ln the
most extreme cases, renters lack enough shelter options when lodging becomes uninhabitable
or unaffordable post-disaster.

Synthesis
Polk County has distinct social and cultural resources that work to increase community
connectivity and resilience. Sustaining social and cultural resources, such as social services and
cultural events, may be essentialto preserving community cohesion and a sense of place. The
presence of larger communities makes additional resources and services available for the public.
However, it is important to consider that these amenities may not be equally distributed to the
rural portions of the county and may produce implications for recovery in the event of a disaster

ln the long-term, it may be of specific interesttothe countyto evaluate communitystability. A
community experiencing instability and low homeownership may hinder the effectiveness of
social and cultural resources, distressing community coping and response mechanisms.

83 Cutter, S. L. (2003). Social Vulnerabilityto Environmental Hazards. Social Science Quarterly
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Appendix D: Economic
Analysis of Natural Hazard

Mitigation Proiects

This appendix was developed by the Oregon Partnership for Disaster Resilience at the University

of Oregon's Community Service Center. lt has been reviewed and accepted by the Federal

Emergency Management Agency as a means of documenting how the prioritization of actions

shall include a special emphasis on the extent to which benefits are maximized according to a

cost benefit review of the proposed projects and their associated costs.

The appendix outlines three approaches for conducting economic analyses of natural hazard

mitigation projects. lt describes the importance of implementing mitigation activities, different

approaches to economic analysis of mitigation strategies, and methods to calculate costs and

benefits associated with mitigation strategies. lnformation in thissection is derived in partfrom:

The lnteragency Hazards Mitigation Team, State Hazord Mitigation Plan, (Oregon Department of

Emergency Management, 2OOO), and Federal Emergency Management Agency Publication 33L,

Report on Costs ond Benefits of Notural Hozord Mitigotion. This section is not intended to
provide a comprehensive description of benefit/cost analysis, nor is it intended to evaluate local

projects. tt is intended to (1) raise benefit/cost analysis as an important issue, and (2) provide

some background on how an economicanalysis can be used to evaluate mitigation projects.

Why Evaluate Mitigation Strategies?
Mitigation activities reduce the cost of disasters by minimizing property damage, injuries, and

the potentialfor loss of life, and by reducing emergency response costs, which would otherwise

be rncurred. Evaluating possible natural hazard mitigation activities provides decision-makers

with an understanding of the potential benefits and costs of an activity, as well as a basis upon

which to compare alternative projects.

Evaluating mitigation projects is a complex and difficult undertaking, which is influenced by many

variables. First, natural disasters affect all segments of the communities they strike, including

individuals, businesses, and public services such as fire, law enforcement, utilities, and schools'

Second, while some of the direct and indirect costs of disaster damages are measurable, some of

the costs are non-financial and difficult to quantify in dollars. Third, many of the impacts of such

events produce "ripple-effects" throughout the community, greatly increasing the disaster's

social and economic consequences.

While not easily accomplished, there is value, from a public policy perspective, in assessing the

positive and negative impacts from mitigation activities and obtaining an instructive benefit/cost
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comparison. Otherwise, the decision to pursue or not pursue various mitigation options would
not be based on an objective understanding of the net benefit or loss associated with these
actions.

Mitigation Strategy Economic Analyses
Approaches
The approaches used to identifythe costs and benefits associated with natural hazard mitigation
strategies, measures, or projects fall into three generalcategories: benefit/cost analysis, cost-
effectiveness analysis and the STAPLE/E approach. The distinction between the three methods is
outlined below:

Benefit/Cost Analysis
Benefit/cost analysis is a key mechanism used by the state Oregon Department of Emergency
Management (OEM), the Federal Emergency Management Agency, and other state and federal
agencies in evaluating hazard mitigation projects and is required bythe RobertT. Stafford
Disaster Relief and Emergency Assistance Act, public Law 93-288, as amended.

Benefit/cost analysis is used in natural hazards mitigation to show if the benefits to life and
property protected through mitigation efforts exceed the cost of the mitigation activity.
Conducting benefit/cost analysis for a mitigation activity can assist communities in determining
whether a project is worth undertaking now, to avoid disaster-related damages later.
Benefit/cost analysis is based on calculating the frequency and severity of a hazard, avoiding
future damages, and risk. ln benefit/cost analysis, allcosts and benefits are evaluated in terms of
dollars, and a net benefit/cost ratio is computed to determine whether a project should be
implemented. A project must have a benefit/cost ratio greaterthan L (i.e., the net benefits will
exceed the net costs) to be eligible for FEMA funding.

Cost- Effectiveness Ana lysi s
Cost-effectiveness analysis evaluates how best to spend a given amount of money to achieve a

specific goal. This type of analysis, however, does not necessarily measure costs and benefits in
terms of dollars. Determining the economic feasibility of mitigating natural hazards can also be
organized according to the perspective of those with an economic interest in the outcome.
Hence, economic analysis approaches are covered for both public and private sectors as follows.

lnvesting in Public Sector Mitigation Activities
Evaluating mitigation strategies in the public sector is complicated because it involves estimating
allof the economic benefits and costs regardless of who realizes them, and potentiallyto a large
number of people and economic entities. Some benefits cannot be evaluated monetarily, but
still affect the public in profound ways. Economists have developed methods to evaluate the
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economic feasibility of public decisions which involve a diverse set of beneficiaries and non-

market benefits.

lnvesting in Private Sector Mitigation Activities

Private sector mitigation projects may occur on the basis of one or two approaches: it may be

mandated by a regulation or standard, or it may be economically justified on its own merits. A

building or landowner, whether a private entity or a public agency, required to conform to a

mandated standard may consider the following options:

1,. Request cost sharing from public agencies;

2. Dispose of the building or land either by sale or demolition;

3. Change the designated use of the building or land and change the hazard mitigation

compliance requtrement; or

4. Evaluate the most feasible alternatives and initiate the most cost-effective hazard

mitigation alternative.

The sale of a building or land triggers another set of concerns. For example, real estate

disclosure laws can be developed which require sellers of real propertyto disclose known

defects and deficiencies in the property, including earthquake weaknesses and hazards to

prospective purchases. Correcting deficiencies can be expensive and time consuming, but their

existence can prevent the sale of the building. Conditions of a sale regarding the deficiencies and

the price of the building can be negotiated between a buyer and seller.

STAPLE/E Approach
Considering detailed benefit/cost or cost-effectiveness analysis for every possible mitigation

activity could be very time consuming and may not be practical. There are some alternate

approaches for conducting a quick evaluation of the proposed mitigation activities which could

be used to identify those mitigation activities that merit more detailed assessment. One of those

methods is the STAPLE/E approach.

Using STAPLE/E criteria, mitigation activities can be evaluated quickly by steering committees in

a synthetic fashion. This set of criteria requires the committee to assess the mitigation activities

based on Social, Technical, Administrative, Political, Legal, Economic, and Environmental

(STAPLE/E) constraints and opportunities of implementing the particular mitigation item in your

community. The second chapter in FEMA's How-To Guide "Developing the Mitigation Plan -
ldentifying Mitigation Actions and lmplementation Strategies" as well as the "State of Oregon's

Local Natural Hazard Mitigation Plan:An Evaluation Process" outline some specific

considerations in analyzing each aspect.

The following are suggestions for how to examine each aspect of the STAPLE/E approach from

the "state of Oregon's Local Natural Hazard Mitigation Plan:An Evaluation Process."
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Social: Community development stafl local non-profit organizations, or a local planning board
can help answer these questions.

o ls the proposed action socially acceptable to the community?

o Arethere equity issues involved thatwould mean that one segment of the community is

treated unfairly?

e Will the action cause social disruption?

Technical: The city or county public works staff and building department staff can help answer
these questions.

r Willthe proposed action work?

o Will it create more problems than it solves?

r Does it solve a problem or only a symptom?

o ls it the most useful action in light of other community goals?

Administrative: Elected officials, or the city or county administrator, can help answer these
q uestio ns.

o Can the community implement the action?

o ls there someone to coordinate and lead the effort?

o ls there sufficient funding, staff, and technical support available?

o Are there ongoing administrative requirements that need to be met?

Political: Consult the mayor, city council or county board of commissioners, city or county
administrator, and local planning commissions to help answer these questions.

o ls the action politically acceptable?

r ls there public support both to implement and to maintain the project?

Legal: lnclude legal counsel, land use planners, risk managers, and city council or county planning
commission members, among others, in this discussion.

o ls the community authorized to implement the proposed action? ls there a clear legal
basis or precedent for this activity?

o Are there legalside effects? Could the activity be construed as a taking?

o ls the proposed action allowed by the comprehensive plan, or must the comprehensive
plan be amended to allow the proposed action?

o Will the community be liable for action or lack of action?
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. Will the activity be challenged?

Economic: Community economic development staff, civil engineers, building department staff,

and the assessor's office can help answer these questions.

o What are the costs and benefits of this action?

o Do the benefits exceed the costs?

o Are initial, maintenance, and administrative costs taken into account?

e Has funding been secured for the proposed action? lf not, what are the potentialfunding

sources (public, non-profit, and private?)

r How will this action affect the fiscal capability of the community?

o What burden will this action place on the tax base or local economy?

o What are the budget and revenue effects of this activity?

o Does the action contribute to other community goals, such as capital improvements or

economic development?

r What benefits will the action provide? (This can include dollar amount of damages

prevented, number of homes protected, credit under the CRS, potential for funding

under the HMGP or the FMA program, etc.)

Environmental: Watershed councils, environmental groups, land use planners and natural

resource managers can help answer these questions.

o How will the action impact the environment?

o Will the action need environmental regulatory approvals?

r Will it meet local and state regulatory requirements?

o Are endangered or threatened species likely to be affected?

The STAPLE/E approach is helpful for doing a quick analysis of mitigation projects. Most projects

that seek federal funding and others often require more detailed benefit/cost analyses.

When to use the Various Approaches
It is important to realize that various funding sources require different types of economic

analyses. Figure D-1 is to serve as a guideline for when to use the various approaches.
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Mitigation Plan
Action lterns

Activity: $huctural
or Non-Structural

Structural

B/C Analpis

Figure D-1 Economic Analysis Flowchart

Source: Oregon Partnership for Disaster Resilience. 2005

lmplementing the Approaches
Benefit/cost analysis, cost-effectiveness analysis, and the STAPLE/E are important tools in
evaluating whether to implement a mitigation activity. A framework for evaluating mitigation
activities is outlined below. This framework should be used in further analyzing the feasibility of
prioritized mitigation activities.

1. ldentify the Activities

Activities for reducing risk from natural hazards can include structural projects to enhance
disaster resistance, education and outreach, and acquisition or demolition of exposed
properties, among others. Different mitigation projects can assist in minimizing riskto natural
hazards but do so at varying economic costs.

2. Calculate the Costs and Benefits

Choosing economic criteria is essential to systematically calculating costs and benefits of
mitigation projects and selecting the most appropriate activities. Potential economic criteria to
evaluate alternatives include:

o Determine the project cost This may include initial project development costs, and repair and
operating costs of malntaining projects over time.

Estimate the benefits. Projecting the benefits, or cash flow resulting from a pro.lect can be
difficult. Expected future returns from the mitigation effort depend on the correct specification of
the risk and the effectiveness of the project, which may not be well known. Expected future costs
depend on the physical durability and potentialeconomic obsolescence of the investment. This is
difficultto project. These considerations willalso provide guidance in selectingan appropriate
salvage value. Future tax structures and rates must be projected. Financing alternatives must be

a
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researched, and they may include retained earnings, bond and stock issues, and commercial

loa ns.

Consider costs and benefits to society and the environment These are not easily measured but

can be assessed through a variety of economic tools including existence value or contingent value

theories. These theories provide quantitative data on the value people attribute to physicalor

social environments. Even without hard data, however, impacts of structural projects on the
physical environment or to society should be considered when implementing mitigation projects.

Determine the correct discount rate. Determination of the discount rate can just be the risk-free

cost of capital, but it may include the decision maker's time preference and a risk premium.

lncluding inflation should also be considered.

3. Analyze and Rank the Activities

Once costs and benefits have been quantified, economic analysis tools can rankthe possible

mitigation activities. Two methods for determining the best activities given varying costs and

benefits include net present value and internal rate of return.

. Net present value. Net present value is the value of the expected future returns of an

investment minus the value of the expected future cost expressed in today's dollars. lf
the net present value is greater than the projected costs, the project may be determined
feasible for implementation. Selecting the discount rate and identifying the present and

future costs and benefits of the project calculates the net present value of projects.

o lnternal rate of return. Using the internal rate of return method to evaluate mitigation
projects provides the interest rate equivalent to the dollar returns expected from the
project. Once the rate has been calculated, it can be compared to rates earned by

investing in alternative projects. Projects may be feasible to implement when the internal

rate of return is greaterthan the totalcosts of the project. Once the mitigation projects

are ranked on the basis of economic criteria, decision-makers can consider other factors,

such as risk, projecteffectiveness, and economic, environmental, and social returns in

choosing the appropriate project for implementation.

Economic Returns of Natural Hazard Mitigation
The estimation of economic returns, which accrue to building or landowners as a result of

natural hazard mitigation, is difficult. Owners evaluating the economic feasibility of mitigation

should consider reductions in physical damages and financial losses. A partial list follows:

r Building damages avoided
r Content damages avoided
o lnventory damages avoided
o Rental income losses avoided
o Relocation and disruption expenses avoided
o Proprietor's income losses avoided

These parameters can be estimated using observed prices, costs, and engineering data.
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The difficult part is to correctly determine the effectiveness of the hazard mitigation project and
the resulting reduction in damages and losses. Equally as difficult is assessing the probability that
an event will occur. The damages and losses should only include those that will be borne bythe
owner.

The salvage value of the investment can be important in determining economic feasibility.
Salvage value becomes more important as the time horizon of the owner declines. This is

important because most businesses depreciate assets over time.

Additional Costs from Natu ral Hazards
Property owners should also assess the broader impacts of a large natural disaster. These are
usually termed "indirect" effects, but they can have a very direct effect on the economic value of
the owner's building or land. They can be positive or negative, and include changes in the
following:

o Commodity and resource prices
o Availability of resource supplies
o Commodity and resource demand changes
o Building and land values
o Capital availability and interest rates
o Availability of labor
o Economic structure
o lnfrastructure

. . Regional exports and imports
o Local, state, and national regulations and policies
r lnsurance availability and rates

Changes in the resources and industries listed above are more difficultto estimate and require
models that are structured to estimate total economic impacts. Total economic impacts are the
sum of direct and indirect economic impacts. Total economic impact models are usually not
combined with economic feasibility models. Many models exist to estimate the total economic
impacts of changes in an economy. Decision makers should understand thetotal economic
impacts of natural disasters to calculate the benefits of a mitigation activity. This suggests that
understanding the local economy is an important first step in being able to understand the
potential impacts of a disaster, and the benefits of mitigation activities.

Additional Considerations
Conducting an economic analysis for potential mitigation activities can assist decision-makers in
choosing the most appropriate strategy for their community to reduce risk and prevent loss from
natural hazards. Economic analysis can also save time and resources from being spent on
inappropriate or unfeasible projects. Several resources and models are listed on the following
page that can assist in conducting an economic analysis for natural hazard mitigation activities.
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Benefit/cost analysis is complicated, and the numbers may divert attention from other important

issues. lt is important to consider the qualitative factors of a project associated with mitigation

that cannot be evaluated economically. There are alternative approaches to implementing
mitigation projects. Opportunity rises to develop strategies that integrate natural hazard

mitigation with projects related to watersheds, environmental planning, community economic

development, and small business development, among others. lncorporating natural hazard

mitigation with other community projects can increase the viabitity of project implementation,

Resou rces

CUREe Kajima Project, Methodologies for Evoluoting the Socio-Economic Consequences of Large

Eorthquakes, Task 7.2 Economic lmpact Analysis, Prepared by University of California, Berkeley

Team, Robert A. Olson, VSP Associates, Team Leader; John M. Eidinger, G&E Engineering

Systems; Kenneth A. Goettel, Goettel and Associates, lnc.; and Gerald L. Horner, Hazard

Mitigation Economics lnc., 1997

Federal Emergency Management Agency, Benefit/Cost Anolysis of Hozord Mitigotion Projects,

Riverine Flood, Version 1.05, Hazard Mitigation Economics, lnc., 1996

Federal Emergency Management Agency, Report on the Costs and Benefits of Notural Hozord

Mitigation. Publication 331, 1996.

Goettel & Horner lnc., Earthquake Risk Analysis Volume lll: The Economic Feasibility of Seismic

Rehabititotion of Buildings in the City of Portland, Submitted to the Bureau of Buildings, City of

Portland, August 30, 1995.

Goettel & Horner lnc., Benefit/Cost Anolysis of Hazord Mitigotion Projects Volume V,

Earthquakes, Prepared for FEMA's Hazard Mitigation Branch, October 25, 1995.

Horner, Gerald, Benefit/Cost Methodologies for lJse in Evaluating the Cost Effectiveness of
Proposed Hozord Mitigation Meosures, Robert Olsen Associates, Prepared for Oregon

Department of Emergency Management, July 1999.

lnteragency Hazards Mitigation Team, Stote Hozord Mitigation Plon, (Oregon State Police -
Office of Emergency Management, 2000.)

Risk Management Solutions, lnc., Development of o Standardized Eorthquake Loss Estimotion

Methodology, National lnstitute of Building Sciences, Volume I and ll, 1994.

VSP Associates, lnc., A Benefit/Cost Modelfor the Seismic Rehobilitotion of Buildlngts, Volumes 1

& 2, Federal Emergency management Agency, FEMA Publication Numbers 227 and22B,199t.

VSP Associates, lnc., Benefit/Cost Anolysis of Hazord Mitigotion Projects: Section 404 Hozard

Mitigotion Program and Section 406 Public Assistonce Program, Volume 3: Seismic Hozord

M itigotio n P rojects, 1993.

VSP Associates, lnc., Seismic Rehobilitation of Federal Buildings: A Benefit/Cost Model, Volume l-,

Federal Emergency Management Agency, FEMA Publication Number 255,1994.

Q I Polk County Natural Hazards Mitigation Plan u oz4: Economic Analysis Page I D-9



This page intentionally left blank

o I Polk County i'Jatural Hazards Mitigation Plan zoz4: Economic Anal'7srs Paqe I D-ro



Appendix E: Grant Programs
and Resources

lntroduction
There are numerous local, state, and federalfunding sources available to support natural hazard

mitigation projects and planning. The following section includes an abbreviated list of the most

common funding sources utilized by localjurisdictions in Oregon. Because grant programs often

change, it is important to periodically review available funding sources for current guidelines and

program descriptions.

Post-Disaster Federal Programs

Hazard Mitigation Grant Program

The Hazard Mitigation Grant Program (HMGP) provides grantsto states and localgovernments

to implement long-term hazard mitigation measures after a major disaster declaration. The

purpose of the HMGP is to reduce the loss of life and property due to natural disasters and to

enable mitigation measures to be implemented during the immediate recovery from a disaster

The HMGP is authorized under Section 404 of the Robert T. Stafford Disaster Relief and

Emergency Assistance Act. The HMGP involves a paper application, which is first offered to the

counties with declared disasters within the past year, and then becomes available statewide if

funding is still available.

http://www.fema sov lhazar d-m itieation- ra nt-orosra m

Physical Disaster Loan Program

When physical disaster loans are made to homeowners and businesses following disaster

declarations by the U.S. Small Business Administration (SBA), up lo 20% of the loan amount can

go towards specific measures taken to protect against recurring damage in similar future

disasters. htto://www.sba.sov /cateso rvlnavieatio n-structure/loa n nts/small-business-

loans/d isasterlaEn!

Non-Disaster Federal Programs

Building Resilient lnfrastructure and Communities Grant Program

The Building Resilient lnfrastructure and Communities (BRIC) program provides funds to states,

territories, lndian tribal governments, communities, and universities for hazard mitigation
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planning and the implementation of mitigation projects prior to a disaster event. Funding these
plans and projects reduces overall risks to the population and structures, while also reducing
reliance on funding from actual disaster declarations. BRIC grants are to be awarded on a

competitive basis and without reference to state allocations, quotas, or other formula-based
allocation of funds. The BRIC grant program is offered annually; applications are submitted
online. Applicants need a user profile approved bythe State Hazard Mitigation Officer, which
should be garnered well before the application period opens.
https://www.fema.sov /sra nts/mitieation/bu i ldi ns-resi I ient-i nfra ructu re-communities

Flood Mitigation Assistance Program

The overallgoal of the Flood Mitigation Assistance (FMA) Program isto fund cost-effective
measures that reduce or eliminate the long-term risk of flood damage to buildings,
manufactured homes, and other National Flood lnsurance Program (NFIP) insurable structures
This specifically includes:

o Reducing the number of repetitively or substantially damaged structures and the
associated flood insurance claims;

r Encouraging long-term, comprehensive hazard mitigation planning;
r Responding to the needs of communities participating in the NFIP to expand their

mitigation activities beyond floodplain development activities; and
e Complementing other federal and state mitigation programs with similar, long-term

mitigation goals.

htto://www.fem a.eov/flood-mitieat ion-assista nce-progra m

Detailed program and application information for federal post-disaster and non-disaster
programs can befound in the FYL5 Hazard Mitigation Assistance Unified Guidance, available at
httos://www-fe a.sov/med ia-li bra rvlassets/doc uments/103279 Note that guidance regu[arly
changes. Verifythatyou havethe most recent edition. Flood mitigation assistance is usually
offered annually; applications are submitted online. Applicants need a user profile approved by
the State Hazard Mitigation Officer, which should be garnered well before the application period
opens.

For Oregon Department of Emergency Management (OEM) grant guidance on Federal Hazard
M itigation Assistance, visit:
httos .oreqon.sov/O E M/emresources/G rants/Pae MA.aspx

Contact o EM. HAZAR DM ITIGATION @ oem oreson.sov

State Programs

Special Public Works Fund

The Special Public Works Fund (SPWF) provides funds for publicly owned facilities that support
economic and community development in Oregon. Funds are available to public entities for:
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planning, designing, purchasing, improving, and constructing publicly owned facilities, replacing

publicly owned essential community facilities, and emergency projects resulting from a disaster.

Public agencies that are eligible to apply include: cities, counties, county service districts,

(organized under ORS Chapter 451),tribalcouncils, ports, districts as defined in ORS 1-98.010,

and airport districts (ORS S38). Facilities and infrastructure projects that are eligible for funding

are: airport facilities, buildings and associated equipment, levee accreditatron, certification, and

repair, restoration of environmental conditions on publicly-owned industrial lands, port facilities,

wharves, and docks, the purchase of land, rights of way and easements necessary for a public

facility, telecommunications facilities, railroads, roadways and bridges, solid waste disposalsites,

storm drainage systems, wastewater systems, and water systems.

https:/ .orinfrastructu re.o I nfrastructu re-Progra ms/SPWF/

Seismic Rehabilitation Grant Program

The Seismic Rehabilitation Grant Program (SRGP) provides state funds to strengthen public

schools and emergency services buildings so they will be less damaged during an earthquake

Reducing property damage, injuries, and casualties caused by earthquakes is the goal of the

SRG P. http://www.ori nfrastr ucture.ors/l structu re-Prosram ic-Reha b/

Community Development Block Grant Program

The Community Development Block Grant Program promotes viable communities by providing:

1) decent housing; 2) quality living environments; and 3)economic opportunities, especiallyfor

low- and moderate-income persons. Eligible activities most relevant to natural hazards

mitigation include: acquisition of property for public purposes; construction/reconstruction of

public infrastructure; community planning activities. Under special circumstances, CDBG funds

also can be used to meet urgent community development needs arising in the last 18 months

which pose immediate threats to health and welfare.

http://porta l. h ud eovlhudportal/HUD? src=/orosram office comm olannine/com u nitvdevelo

pment/programs

Oregon Watershed Enhancement Board

While OWEB's primary responsibilities are implementing projects addressing coastal salmon

restoration and improving water quality statewide, these projects can sometimes also benefit

efforts to reduce flood and landslide hazards. ln addition, OWEB conducts watershed workshops

for landowners, watershed councils, educators, and others, and conducts a biennialconference

highlighting watershed efforts statewide. Funding for OWEB programs comes from the general

fund, state lottery, timbertax revenues, license plate revenues, angling licensefees, and other

sources. OWEB awards approximately S20 million in funding annually. More information at:

http ://www.oregon.gov/OWEB/Pages/i ndex.aspx
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Federal Mitigation Programs, Activities &
lnitiatives

Basic & Applied Research/Development

National Earthquake Hazard Reduction Program (NEHRP), National Science
Foundation.

Through broad based participation, the NEHRP attempts to mitigate the effects of earthquakes.
Member agencies in NEHRP are the US Geological Survey (USGS), the National Science
Foundation (NSF), the Federal Emergency Management Agency (FEMA), and the National
lnstitute for Standards and Technology (NIST). The agencies focus on research and development
in areas such as the science of earthquakes, earthquake performance of buildings and other
structures, societal impacts, and emergency response and recovery. http://www.nehrp.gov/

Decision, Risk, and Management science program, National science
Foundation.

Supports scientific research directed at increasing the understanding and effectiveness of
decision making by individuals, groups, organizations, and society. Disciplinary and
interdisciplinary research, doctoral dissertation research, and workshops are funded in the areas
of judgment and decision making; decision analysis and decision aids; risk analysis, perception,
and communication; societal and public policy decision making; management science and
organizational design. The program also supports small grants for exploratory research of a time-
critical or high-risk, potentially transformative nature.
htto://www.nsf.gov/funding/pgm summ.isp?pims id=5423

Hazard lD and Mapping

National Flood lnsurance Program: Flood Mapping; FEMA

Flood insurance rate maps and flood plain management maps for all NFIP communities.
-flood-ins ood-haza

National Map: Orthoimagery, DOI - USGS

Develops topographic quadrangles for use in mapping of flood and other hazards
httos://n ationa lma o.eov/ ortho.html

Mapping Standards Support, DOI-USGS

Expertise in mapping and digital data standards to support the National Flood lnsurance
Progra m. htto://ncsmD.uses /sta n da rds. htm I

Q f Polk county Natural Hazards Mitigation Plan zoz4: Grant proqrams and Resources Page I E-4



Soil Survey, USDA-NRCS

Maintains soil surveys of counties or other areas to assist with farmtng, conservation, mitigation

or related purposes. htto ://soi ls. usd a.eov/s rvev/orinted survevs/

Project Su pport

Coastal Zone Management Program, NOAA

Provides grants for planning and implementation of non-structural coastalflood and hurricane

hazard mitigation projects and coastal wetlands restoration'

htto://coasta I ma nageme nt. noaa.gov/

Community Development Block Grant Entitlement Communities Program,

US Department of Housing and Urban Development

Provides grants to entitled cities and urban counties to develop viable communities (e.9., decent

housing, a suitable living environment, expanded economic opportunities), principallyfor low-

and moderate- income persons.

httos://www.hud /orosram offices/comm plannins/cdbe/entitle ment-orogram

National Fire Plan (DOl - USDA)

The NFP provides technical, financial, and resource guidance and support for wildland fire

management across the United States. This plan addresses five key points: firefighting,

rehabilitation, hazardous fuels reduction, community assistance, and accountability.

http ://www.forestsa nd rangela nds.gov/

Assistance to Firefighters Grant Program, FEMA

FEMA AFGM grants are awarded to fire departments to enhance their ability to protect the

public and fire service personnelfrom fire and related hazards. Three types of grants are

available: Assistance to Firefighters Grant (AFG), Fire Prevention and Safety (FP&S), and Staffing

for Adequate Fire and Emergency Response (SAFER) htto://www.fema .sov/welcome-assista nce-

fi refighters-gra nt-progra m

Emergency Watershed Protection Program, USDA-NRCS

Provides technical and financial assistance for relief from imminent hazards in small watersheds,

and to reduce vulnerability of life and property in smallwatershed areas damaged by severe

natural hazard events.

htto://www. n rcs. usd pov/wos/oo rta l/n rcs/ma i n/nationa l/progra ms /landscaoe/ewpp

Rural Development Assistance - Utilities, USDA

Direct and guaranteed rural economic loans and business enterprise grantsto address utility

issues and development needs. http://www.rurdev.usda.gov/Utilities Programs Grants.html
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Rural Development Assistance - Housing, USDA

The RDA program provides grants, loans, and technicalassistance in addressing rehabilitation,
health, and safety needs in primarily low-income rural areas. Declaration of major disaster
n ecessa ry htto://www.ru rdev. usda.sov/HAD-H C FPG ra nts. htm I

Public Assistance Grant Program, FEMA

The objective of FEMA Public Assistance (PA) Grant Program is to aid State, Tribal and local
governments, and certain types of Private Nonprofit organizations so that communities can
quickly respond to and recover from major disasters or emergencies declared by the President

ma ublic- e-tribal-a nd-non

National Flood lnsurance Program, FEMA

The NFIP makes available flood insurance to residents of communities that adopt and enforce
minimum floodplain management req u i rements. htto://www.fema ovlnationa l-flood-
i nsu ra nce-progra m

HOME lnvestments Partnerships Program, HUD

The HOME IPP provides grants to states, localgovernment and consortia for permanent and
transitional housing (including support for property acquisition and rehabilitation) for low-
rncome pe rsons. httos://www.hu d.sov/prosram offices/comm plannine/home

Disaster Recovery lnitiative, HUD

The DRI provides grants to fund gaps in available recovery assistance after disasters (including
mitigation) httos . h ud.eov/disaste r resources

Emergency Management Performance Grants, FEMA

EMPG grants help state and local governments to sustain and enhance their all-hazards
emergency ma nagement prog
performa nce-gra nts-progra m

ra ms. htto ://www.fema .pov /fv-2012- emer s.en cv- ma n aseme nt-

Partners for Fish and Wildlife, DOI - FWS

The PFW program provides financialand technicalassistance to private landowners interested in
pursuing restoration projects affecting wetlands and riparian habitats.
http ://www.fws. gov/pa rtn e rsl

North American Wetland Conservation Fund, DOI-FWS

NAWC fund provides cost-share grants to stimulate public/private partnerships for the
protection, restoration, and management of wetland habitats.
h tt p : //www.fws. sov/b i rd h a b ita t/G ra nts/i n d ex. s h tm
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Federal Land Transfer / Federal Land to Parks Program, DOI-NPS

ldentifies, assesses, and transfers available federal real propertyfor acquisition for State and

local parks and recreation, such as open space.

http://www.n os.sov/n c rc / or oer ams /fl o/index.htm

Wetlands Reserve program, USDA-NCRS

The WR program provides financial and technical assistance to protect and restore wetlands

through easements and restoration agreements.
a ram easemenn

Secure Rural Schools and Community Self-Determination Act of 2000, US

Forest Service

Reauthorized for FY2012, it was originally enacted in 2000 to provide five years of transitional

assistanceto ruralcounties affected bythe decline in revenuefrom timber harvests on federal

lands. Funds have been used for improvements to public schools, roads, and stewardship

projects. Money is also available for maintaining infrastructure, improvingthe health of

watersheds and ecosystems, protecting communities, and strengthening local economies.

http ://www.fs. usd a. gov/pts/

Community Wildfire Defense Grant Program

The Community Wildfire Defense Grant Program provides communities at risk of wildfire funding

to plan for and reduce the risk of wildfire. The program provides funding to at-risk communities

for the purposes of developing/revising their Community Wildfire Protection Plans (CWPP)

and/or implementing mitigation activities identified within their CWPPs. The Program also helps

communities in the wildland urban interface (WUl) implement activities related to restoring and

maintaining the landscape, creating fire adapted communities, and improving wildfire responses.

httos ://www.fs. u sd a.e nasi ns-la nd /fir e / eranls

Resilience Hubs and Networks Grant Program

The Oregon Department of Human Services Office of Resilience and Emergency Management

offers smallto medium sized grants to non-profit organizations and agencies in Oregon for
places where people come together dailyto share resources, support one another and can find

resources during an emergency or local networks of people and groups that help strengthen

their communities https://www.oreqon eov/od hs/emersen cv- ma nageme nt/Pases/resi I ience-

gra nts.aspx

This page intentionally left blank.
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Appendix F: Suruey Report

Overview & Methodology
As part of an effortto engage with the community, learn their needs and concerns related to
potential natural hazards, and inform localdecision-making relatingto hazard mitigation and
resilience, a public survey was developed for the Polk County NHMP planning project. This
survey was made available online and distributed at events to Polk County residents in August
and September 2023.lPRE staff and interns intercepted patrons at the Dallas Krazy Dayz Festival
on July 28, at the Polk County Fair on August 11-, at a concert in lndependence on August 18,
2023. The cities and Polk County announced the survey in their newsletter and on websites. The
survey closed on Septemb er 23, 2023, with 144 survey responses. Respondents were from
across Polk county-- Dallas (52), Monmouth (17), lndependence (13), Falls city (11"), and
unincorporated Polk County (51).

The findings below provide an overview of the attached Survey Report. Throughout the report
we present the number of respondents for each question to provide context. While survey
results should not be interpreted as representative of all Polk County residents, they do provide
some insight into the perspective of residents within the community.

lnformation on our Survey Takers:

o 82% of respondents own their primary residence (in polk County)
o 72% of respondents identified as female
o 28% are retired
o 1.5% are living with a disability
o 73% identify as white/Caucasian, 1-Io/o as Hispanic/Latino

Synthesis of Responses

Hazards of Concern:

When asked how concerned they were about natural hazards affecting where they live/work,
respondents showed that they were:

o Extremely concerned most about Wildfire (37%), Drought (24o/o), Extreme HeaL(24o/o),

and Earthqu ake (23%)

r Moderately concerned about Winter Storms (31%) and Floods (26%)

o Not at all concerned about Volcanic Events (40o/o) or Landslides (39%)
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Preparedness:

When asked how prepared they were for natural hazards, respondents said they were:

e Extremely or somewhat prepared for Extreme Heat (41%)

o Extremely or somewhat prepared for Winter storms (33%) and Windstorms (32%), and

Air Quality events (35%).

o Not prepared at allfor Volcanic Events (56%), Landslides (55%), and Floods (38%)

Preparedness activities they have invested time/money in include:

o 85o/o have smoke detectors
o 64% have prepared some kind of Disaster supply kit

o 59% have First Aid or CPR training

o 50% have a household or family emergency plan in place

o 4Oo/o are insured against wildfires and 38% against earthquakes

Ed ucation/l nformation:

Several questions asked respondents about the community's efforts at communicating about

natural hazards. 24% of respondents have received no information on hazards impacting the

community. None felt extremely informed, although 2L%fell moderately informed.

preferred methods of communication include text message/cellphone alerts, emails,

internet/online news, social media, and mail. Outdoor advertising, churches/places of worship,

brochures, newspapers, radio and television, and public meetings were all ranked low as means

of communication at this time.

Evacuation:

Severalquestions were designed to see if residents will evacuate when requested' Almost half

(47%l saidthey would evacuate when asked. Most @I%) will go to a family or friend outside of

the area; 21%would evacuate to a hotel or motel, 1,4%lo a Red Cross Shelter.

Three (3%) said they would not evacuate. They expressed concerns about traffic jams, leaving

their property unprotected, personalsafety, and leaving pets. Over one-third (57) of

respondents said they would bring pets with them when they evacuate.

"Communities and residents need to work on building resiliency through

resiliency troining, practice dritls ond emergency supply preporotions,"
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Findings:
o While most residents have basic safety measures at home (smoke detectors, etc.), less

than half have taken any steps to be ready for evacuation or shelter-in-place orders. The
community needs to take steps to assist vulnerable populations with self-preparedness to
build whole-community resilience.

r Evacuation centers need to be able to accommodate household pets.
o Cell phones, social media, and the internet have surpassed traditional methods of

communication (television, radio, newspapers). Education and outreach efforts need to
be modified to utilize these technologies to their fullest.
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Polk County Hazards Survey Results

Printed November 23, 2023

Q1 - How concerned are you about the following natural hazards affecting the area

where you live/work?

#

8

2

4

3

Question

Wildfire

Drought

Extreme Heat

Ea rthq ua ke

Winter storm

Air

Quality/Smoke

Windstorm

Flood

Volcanic Event

Landslide

Extremely
Concerned

37%

24%

24%

23%

1,7%

t6%

1"3%

5%

2%

I%

Somewhat
Concerned

n%

19%

26%

I9o/o

21%

Slightly
Concerned

B%

Not at all

Concerned

3o/o

8o/o

4%

7%

6%

7%

Moderately
Concerned I

34o/o

3s%

42%

38o/o

33%

47%

31%

26%

6%

12%

Total

86

B5

85

87

B6

85

B5

85

85

B5

19%

21%

1,4%

1,

1,1

2%

%

9%1.

tt%I

9

5

l

6

18%

21%

29%

24%

31%

14%

22%o'

40%

39%

i

28%

tB%
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Q4 - Please select any of the following that apply to you: (select all that apply)

I considered lhe
possib{e occ,1Jrrerr€

ol a natsra[ haaard
ivhen I bough0hoved

:nto my current
horne,

llo'{:

I have bern affeded
by a naturd hazard, 40':.{

l

The futl vatue of my
home is insured for

wildfire etents-

The full vatue of my
hame is insured for
eerthquake er/ents.

The tullvahe of my
home i: inrured for

llood wents-

38,h

261r

l--t--l
20qt 30s,b 4{q6

I Percentage

I I 'l
5091 60qr

t-l
70sr 80+i

l' Isqt 10096

#

1.

046 10qt

Please select any of the following that apply to you: (select all that apply) count

Please select any of the following that apply to you: (select all that apply) 98
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Q5 - How prepared are you for the following natural hazards?

4

10

#

10

4

Question

Extreme Heat

Winter storm

Air

Quality/Smoke

Flood

Windstorm

Drought

La ndslide

Wildfire

Ea rthquake

Volcanic Event

Question

Volcanic Event

La ndslide

Flood r
i

Earthquake

Drought

Windstorm

Other (Please

specify):

Wildfire

Air

Quality/Smoke

Winter storm

Extreme Heat

Extremely ,

Prepared

1"3%

1"0%

9%

9%

s%

4%

4%

4%

3%

3%

Extremely
Prepared i

3%t

4%

9%

3%

4%

s%

33%

4%

9%

I0o/o

13o/o

Not at all

Prepared

8%

1.0o/o

ss%

20%

24%

56%

Moderately
Prepared

39% .

42%,

35o/o

1,6%

23%

2r%

6%

30%

24%

7%

Somewhat Stigtrtty i

Prepared Prepared

28o/o 13o/o

26%

$%

27%

21%

27%

Total

1"16

t1,6

117

1,17

115

1,16

110

115

L19

1,1,4

1

5

9

2

6

8

3

7

I4o/o23%

17%

23%

19%32%

22%

19%

21o/o

o%

1,2%

24%

I

1.3o/o

27%

4%L 2

#

7

6

5

3

2

9

Somewhat
Prepared

1"4%

1,3%

$%

27o/o

32%

27%

1,r%

27%

26%

23o/o

28%

Slightly
Prepared

20%

22%

2r%

21%

19%

23o/o

22%

1.9%

r7%

1,4o/o

1,3%

Not at all

Prepared

56%

55%

3B%

24%

24o/o

22%

22%

20%

t2%

rc%

Bo/o

Moderately
Prepared

7%

6%

1,6%

24%

2t%

23%

1,1%

30%

35%

42%

39%

Total

LL4

110

1"17

r19

1,1,6

115

9

115

1,17

LL6

1,16

Page I F-6

tL

8

I
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Q6 - What have you done to prepare for natural hazards? (select all that apply)

Prepared your home

by having $mske

detectors on es.."

Prepared a "Disaster

Srp$y Kif {Starcd
exlra foo...

Recieved trainang:n

First Aid ar
Cardio-Putrnonary

Dnl*Loped a

Prepared o
r*igiborhood

enre€€ncy pLan"

Trained otler
members of the

comrnunlty.

'l-lo<rmhotd/Family

Emergency Ptan" in

Practlced utlffty:
{'fister/portjer}
shutoffs in th€

ev.., -
lnstElt€d earfiq:airr

strapG ofi rvalet
heiler_

Attended meetings or
received urrilien

lnfisrmatisfi ... _
lnstaLled a $Jay:o

clean sr purify the

air in my h.""

Signed W for
AlertPdk.

Spc&en m dlscter:
management

rcpresefitatives in
m..,-

Taften a speciat

trEiaing, ftuu,

85,}b

9q'b

64i,ir

59;t

9Jo'r:

490.4

,r4'','1

.l?'ir:, I Perentage

Count

1-17

t5s6

201t

I 7o,i:

0c6

What have you done to prepare for natural hazards? (select allthat apply) -
Selected Choice

What have you done to prepare for natural hazards? (select all that apply) -
Selected Choice

I I I I I I I .l I 't'
1flqi 20qfi 30ft 40qb 50sr 60$ 70$ 80sr 90$t 100%

#

1,
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1

#i
I

bl
I

1

I

4:
i

trIJi
I

i

2iJ]
I

-7t

t

An wers ir"
1.6%

Count

100

58

Prepared your home by having smoke detectors on each level of the
house.

Prepared a "Disaster Supply Kit" (Stored extra food, water, batteries, or
other emergency supplies).

Received training in First Aid or Cardio-Pulmonary Resuscitation (CPR)

Developed a "Household/Family Emergency Plan" in order to decide what

everyone would do in the evglt of a di99919r.

Practiced utility (water/power) shutoffs in the event of a natural 
lisaster

lnstalled earthquake straps on water heater.

Attended meetings or received written information on natural diiasters
or emergency prepa redness.

lnstalled a way to clean or purify the air in my home during a smoke
eve1t.

Signed up for AlertPolk.

Spoken to disaster management representatives in my area.

Taken a sPecial training.

Prepared a neighborhood emergency plan'

Other (Please specify):

Trained other members of the community.

Total

i

12% 75

tt% 59

9%

t2

1

TI

, 9o/o
I
I

| 8o/o

i

t8%
I
I

57

51

49

43

4t

23

21,

1L

8

8

6L4

B

2

7o/o

7%

4o/o

3%

2o/o

I%

to/o

L00%

13

15
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Q7 - ln your opinion how prepared is your community to respond to, or mitigate,
natural hazard risks?

Extreme,ly lnformed:l
can Serve as a

regource to o..-

Moderateiy lnformed:l
kww about local

po|icies &...

Sgmevrtrnt *nforrned: l
occasiona{[y hear

about natu..-

5tightly lnformed:l
have receiwd lir&ited

amount5..-

Not at All lnformed:!
have rereived no

inforrnatio..-

::+'i,

24.'i

I
30$6

l9o*

360$

| | --t -f
4$gt 5{l9r 60T6 70q6

I Peroentage

Cou nt

70

I I

80qr
I

90si0q4 10qs 2096 100?b

How informed do you feel about your community's programs for natural hazard
mitigation and disaster preparedness?

How informed do you feel about your community's programs for natural hazard
mitigation and disaster preparedness?

#

1,
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Q8 - How prepared are you to deal with extreme heat events?

'*'wffil
r

'10.{.

Somewhat pepared. I

knorv some ways to
cool my horne or find
hetp, b{rt I could use

mse information and
fesourceS-

Very pepared. I hare
a good way to cod my

home, and lkn0rA,
uriere ts g€t hetp it

I need iL

340,,t I Percentage

0s6
I" -'f

63oti

-r * t---- r-
6dlt 70qn B0st

'l'r.
g0o/fr lm%

#

1

10qt 20qt 30$ 40qt 50st

Cou nt

How prepared are you to deal with extreme heat events? IL6

How prepared are you to deal with extreme heat events? I
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Q10 - lf your household had to evacuate due to a disaster or emergency, where
would you go? (Select allthat apply)

Family/filenddlnme
outside ol area

Hotel or motel

VehidetRV

American Red Crcss,
druch, or community

she{ter

Don't klotil 4St

41q6

2I:+'

17?b

14+t

I

f Perentage

o/o Count

I
;

Wmld not evaruate 30e

Other ID

t)96
---f .'

$qt mffi 30q6
I

#

1,

2

Answer

Family/friends/home outside of area

Hotel or motel

American Red Cross, church, or community shelter

Vehicle/RV

Would not evacuate

Don't know

Other

Total

3

4I%

2L% ;

90

46

32

37

7

B

2

222

1,4%

17%

3%

4%

t%

I0Oo/o

4
J

5,
6

7
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Q1g - Do you have any comments/suggestions to reduce natural hazard risks and

improve d isaster ma nagement/prepared ness i n Pol k County?

A reverse 911 plan would be super, ora textto communicate information priorto it occurring

as opposed to only communicating in the event of an emergency.

What. are the plans for meeting the population's needs?;by disaster type and magnitude?

How will you communicate?

Forestry officials should have public meetings/send out information regarding fire risk and

what grants are available to mitigate fire risk for those whose properties have forest deferrals'

Would like more info on the earthquake readiness of the dam for Dallas...how likely are we to

loose water or have the dam burst if a Cascadia event happens?

Appreciate the efforts to trim trees away from power lines. Need information about where

potentially identified evacuation sites would be.

We should allow the arboretum to continue watering and irrigating during August and

September. The city chooses to turn off our water during the worst of the drought. 7 acres of

dry tinder is not going to help the surrounding neighborhoods in case of fire, especially when

people still smoke in the arboretum regardless of signage or drought.

A program that helps family's prepare for a natural disasterwould be very beneficial. Such as a

kit or kit(s)that are prepared for individuals orfamily's and are available for purchase. I

personally have tried to prepare for such an event but lget overwhelmed and give up. lf there

was something like this available, I would definitely take advantage

When lwant information about naturaldisaster preparedness in PolkCounty, lwillask my

neighbor, and do not know where to find it myself.

Don't over think it. Minimize bureaucracy.

I worry about fire safety because my neighbors brush and trees are too close to my house. We

aren't on good terms, or I'd ask his cooperation to keep our shared fence line clear. I don't

have a chainsaw or good physical health to keep the vegetation away from my roof. Or much

money to pay to get it done regularly. I would be grateful for any ideas on how to make things

safer/more fire resistant.

l'm wondering if there's a relationship with POLK CERT. The trainings are extremely valuable.

Have a plan. Tell people about that plan. Falls Citytalks about getting a plan, but never seems

to actually come up with one. Every time it's brought up in public meetings, all we get are

reasons why we have to wait to take care of this.

Communities and residents need to work on building resiliency through resiliency training,

practice drills and emergency supply preparations.

Keep the politicians out of my personalchoices. The push towards all electric is a hazard in

itself. Allthe eggs in one basket has NEVER worked wellfor those that have tried it. Policies

that reduce wildfire include forest harvesting. Policies that reduce landslides and flooding

include good management of the resources. A "hands off" regimen is NOT the solution. I have

a LOT more to say on this subject but lthink you get the point.
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Q7 - Do you or any member of your household require any of the following?
(Check allthat apply.)

Other type of special care (Please specify): - Text

Electricity for CPAP

Household with disabilities and mental health problems

CPAP- electricity requ ired

None of the above

Daily medication

{otf:er than vitamins)

lledicauons tfldt
require refriE€ration

Ott'€r type of speclal
care {Please

specity):

I
Diatysis :i,:Jt_r

Ho$'!e h€allh care T r-ii.;

Orygen supp{y I 7rl,ir

lJheetchair.kanefuratke

_f {'lil

I I I I I 'r 
I

4OtlS s0ryi! m$ 70qir 80.lir 96+n 100+il

I Peraentage

% Count

150,'h

120.'h

I lr l

09t ltst 20+ir 30St

# Answer

Daily medication (other than vitamins)1 6B
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2

3

4

5

6

7

Medications that require refrigeration
I

Dia lysis

Home health care

Oxygen supply

Wheelcha ir/ca ne/wa lker

Other type of special care (Please specify):

Total

1.s%

3%

6%

1%'

1.2%

3%,

rcj%

19

4

7

9

15

4

1,26
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Q11 - ln an emergency, if your household was asked to evacuate, what would you
do with your pet(s)? (Choose one)

Take them udth yau

I do net have peb

Woutd nol evecilate
becarse of my pets I

Find a xfe ptace

for them

Leave them behind
with food end wate{

Don't kna{v

04s 104r
rlt

70v0 80$t 90qt

I Perentage

Cou nt

lt'
20sr losi

.'l r-'
4Sq6 50qr

I

1009t

#

1,

2

3

4

5

6

6016

Answer

Take them with you

Find a safe place for them

Leave them behind with food and water

Would not evacuate because of my pets

I do not have pets

Don't know

Total

%

7r%

3%

Io/o

4%

20%

1%

100%

57

2

1

3

I6

1,

BO
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Q12 - ln an emergency, if your household was asked to evacuate, what would you

do with your livestock?(Choose one)

Take tfiem wittr yott 5'iiI
-1

T
4%

Find a safu place

fs fiecn

Learc them behind
wlfi food rytd watet

Wcu[d no{ evacuate
because of my

llwstock

I (b not have
liv€ltock

Don't knorv tt,

50..t

;

82'i6

' I f-
90qb 10t)9t

I Perentage

Count

77

lqr

046 10St ?ost 60st 709t
I

s0$t

ln an emergency, if your household was asked to evacuate, what would you do

with your livestock?(Choose one)

ln an emergency, if your household was asked to evacuate, what would you do

with your livestock?(Choose one)

-t-
309b

-T-
4{qt

t*
5096

#

t
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Q13 - What would be the main reason that may prevent your household from
evacuating? (Choose up to three)

Other - Text

Water over bridge

Risk of being robbed

Concern about leaving livestock

lio ttasoo, rrvould

e./acjate 471b

Concem abost
t.dffic iams

Concern about
leaving ffoperty

Concern about
personal safety

Concern about
tesving pets

Lack of tru:t in
pr.6lic offtcbls

t-ack of
tia{ls0ortdtion

I

25qt]

zll}l

l5+i

14sh

*eol u''

costofevecust,* fu*

ttt
5qil

I Percentage

Don't krow 5sr

i
I
I
I

3r,t

lnconrenienrce 3llir

Other 3+b

l-lealth p.robtems 5 tJLl'D

't
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#

T

2

3

4

Answer
:

Lack of lranlnolation
Concern about personal safety

%

2%

10%

I%
I

3o/o'

9Yo
-:-- -1

13%

Count

3

L7

2

6

1_55

6

7

8

9

10

1,1

t2

L3

i

I

i
I

I
I

t
I

I

l

!

;

I

:

I

Health problems

Lack of tlust in public offigials 
,

cgncerl aboul lgavlqs p:t 
j

Concern about leaving property ,

Concern about traffic jams

Nowhere to go '

1
I

16%

6%

2%

30%

3%

2%

5%

100%

23

28

10

3

52

5

3

9

176

tt]-

lnconvenience

No reason, would evacu,ate

Don't know

Other

_Cost 
of evacuating

Total

#

T

What would be the main reason that may prevent your household from i n^,.-+
evacuating? (Choose up to three) - Selected Choice 

i Lounr

What would be the main reason that may prevent your household from
evacuating? (Choose up to three) - Selected Choice
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Q18 - How do you prefer to receive information about disasters or emergency
situations? (Choose up to three)

-
Text

Messagelcettphone
Aiert

Emaits

lnternetr!]nline llew:

Radio

Tetglision

Family or Friend

lievnpap'ers

Ersch$es 5r..{

ChwchlP{ace of
Vlosfrip

4+b

oqt l0rtt 20qt 30qr

67o.il

5ff?.,{l

I I - r' I l I -"
50ft 60st 70$6 80q6 90ft 1009t

lc4i:

lc!":

36qt

J3+t

I

{8qr

Social Medn

Puhk Mee*ngs lCFb

?S+hMail

iI
-.iI I Perenbge

Count

52

39

28

r,"
-'r

Iu*

Neiglbon

Outdos
Adrrsdis€rrefit

{signs. etc.}

I*o
'{

l"*
1.., _ -l

#

13

Answer

Text Message/Cel lphone Alert

Emails

lnternet/Online News

o/o

24%

I8o/o

1"3%

3

5
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L2 Social Media

Mail

Television

Radio

Public Meetings

Family or Friend

Newspapers

Brochures

Church/Place of Worship

Outdoor Advertisement (signs, etc.)

12%

1,1%

4%

26

236

L4

LL

l_0

4

8

1,

2

7

9

borsN

I

I
I
i

I
I

l_
1

I

I

I

I

i
i

.F

4%

4%

3%t

2%

2o/o I

to/o

I%

t%

rc)%

8

8

8

7

5

4

3

3

2

#

1.

Total i

How do you prefer to receive information about disasters or emergency

situatjons? (Choose up to three) - Selected Choice

How do you prefer to receive information about disasters or emergency

situations? (Choose up to three) - Selected Choice

216

; Count

78
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Q14 - Do you own or rent/lease your primary residence in Polk County?

82']d

I Ferentage

I

i
i

i'-'----t--.'-----t - - r- "--r ----f- -'t-- *-'-l --- -t"- - | - --t-{46 109t mqt s9t 40$n 50ct 60% 70st m& 90$ 10096

Do you own or rent/lease your primary residence in Polk County? Count

Do you own or rent/lease yow prir.ry residence in Polk County? G7

Om

RenUlease

L{y prlmay
residence ls
mt ir Polk

County

18Vo

#

1,
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Q16 - How long have you lived in Polk County?

ILess tian one year 39ir

Ofte to fqur yean

Five to ten ye6rs

More thEn t€n yesrs

0q6
f

20qi
f--'-

10qt

338.i:

4zrn,

--t --t- t'
30Bt 40q6 50qt

21,1,4

-l
60s6

--t-"..r'. l *-l
70qi 80Tt 90qt 10096

I Percentage

Count#

1.

How long have you lived in Polk County?

How long have you lived in Polk County? 66
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Q22 - Please provide your S-digit ZIP code of your primary home or business that is
in Polk County:

leT 4os

4

3

6
4

97
73
7
7

III
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Q25 - Which best describes the combined annual income of all members of your

household?

ILess thm $35,000 50.,*]

$35,000 - 549,99S

$50,0m.$74,993

$7s,000- $99,9s9

$100,000 or more

t pr€fer nol ts
EnsvrE{

I
I I Perentage

Cou nt

4

10

13

10

24

5

66

15+\5

!544

20qr

36!.4

I
'.1 t -* t-- - | I I

50si 70s{ 80+r 90gt 100+bW+' 10St 20St 309t 40016

-*t--
5{t+r

#

3

4

5

6

7

Answer

Less than S35,OOO

535,ooo - S49,999

S5o,ooo - 574,999

S75,ooo - S99,ggg

Sloo,ooo or more :

I prefer not to answer
:

Total

%

6%

$%

20%

$%

36%

8o/o

too%

10
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Q25 - Which of the following do you identify as? (select all that apply)

-

I
lmmig,ant 1Vfl

Rfiiree

Fernale

lilate

LGBTQIA+

Livingillfi a

disabitity

28$r

72\h

'I I I I
70T6 80gr 90qt 1@6

I Percentage
?Wt't

I lCgr

15qi]

Other 196

--.t "r'
0&6 10$t fi$6

'r'-'f -50$ 60$t

# Which of the following do you identify as? (select all that apply) - Selected Choice Count

1 Which of the following do you identify as? (select all that apply) - Selected Choice 88
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Q24 - Which best describes your race or ethnic background? (Select all that apply.)

American
lndian/Aldska Nath/e

Asran/Pacific
lste rder

BlacltJAf riran -Americ

an

White/Caucasian

ll[spanic/Latinx

I J': I

3o'ir

4't,{:

6qnI

t t* l-
20qr 309t 4{q6

tt
50q'6 60st

tll
mqr 90qt lc0?b

I Peraenbge

Count

73

I 1l$

Other. L:1'h

! pr€trer not io
SnsVrEr t

I

70+tOq'F] 10qt

Which best describes your race or ethnic background? (Select all that apply.) -

Selected Choice

Which best describes your race or ethnic background? (Select allthat apply.)-
Selected Choice

Q20_5_TEXT - Other

Other: - Text

Chinese

#

1:
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Q23 - Which best describes your age group?

1&24 ?':.:

25-34 tr 1':i

55.64

6174

15 s{ older 7lt,

13q(t

tD "j0

21q'il

?20,r

| .t l" .'t -- t'** l*-
20st 30st 4sq6 50s6 60!6 ?Sq6

35-44

4S54 I

0q6 10$r 80qt
t'

100s6

Which best describes your age group?

Which best describes your age group?

' ' | '-

I Percentage

Count

68

#

1.
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