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Executive Summary

Why Develop this Mitigation Plan?

Linn County developed this Natural Hazard Mitigation Plan to protect life and property and
reduce damages resulting from natural disasters by reducing vulnerability to natural hazard risks.
Reducing potential damages improves public safety and economic stability. The mitigation plan
identifies resources, information, and strategies to reduce risks from natural hazards, and guides
the County’s mitigation activities. Mitigation plan activities may be considered for funding
through state and federal grant programs, including the Federal Emergency Management
Agency’s Hazard Mitigation Grant Program and Pre-Disaster Mitigation Competitive Grant
Program, as funds are made available.

How is the Plan Funded?

Primary funding for this plan is from a grant through the federal Pre-Disaster Mitigation (PDM)
Competitive Grant Program for pre-disaster mitigation planning and projects addressing natural
hazards. The grant program is administered by the Federal Emergency Management Agency
(FEMA). The County contributed additional matching funds of at least 25 percent.

How is the Plan Organized?

The Mitigation Plan is organized into three volumes. Volume | contains the executive summary
plus five plan sections: Introduction; Community Profile; Risk Assessment; Action Plan; and
Plan Implementation and Maintenance. These sections detail how the plan was developed and
what action items are proposed. The five-year action plan matrix is included in the Executive
Summary. Volume Il contains the six natural hazard sections — Flood, Landslide, Wildfire,
Severe Weather, Drought and Earthquake — and a Multi-hazard section. The hazard-specific
sections provide background information on each hazard, specific action items, and local,
county, and state resources. The appendices in Volume 111 provide information on the plan
development process and other technical resources.

What is the Plan’s Mission?

The mission statement expresses the purpose and defines the primary function of the Mitigation
Plan. The plan mission answers the following three questions: 1) Who does the plan serve? 2)
What does the Plan do? 3) What can the plan accomplish? The Hazard Mitigation Steering
Committee developed and adopted the following Plan Mission:

The mission of the Linn County Natural Hazard Mitigation Plan is to reduce the impact of
natural hazards on the community through planning, communication, coordination and
partnership development.
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Who Participated in Developing the Plan?

The Linn County Natural Hazards Mitigation Plan was developed under a collaborative process
through the participation of Linn County citizens, private business representatives, public
agencies, special districts and private organizations. The planning process was coordinated
through the Linn County Planning and Building Department (Department). The Steering
Committee is comprised of a diverse group of Linn County department officials and citizens with
extensive understanding of the geography, history and issues critical to guiding the development
of the natural hazard mitigation plan. Additional public and agency participation through a
stakeholder survey and open committee meetings played a key role in the development of goals
and action items.

What are Plan Goals and Objectives?

The Mitigation Plan goals and objectives describe the steps that Linn County, public and private
agencies, organizations, and citizens can take toward reducing risk from natural hazards. The
Steering Committee, in conjunction with public and agency input, developed the following three
plan goals and corresponding objectives.

Goal #1: Enhance coordination and communication among Linn County stakeholders to
implement the Plan

Obijective 1.1: Establish and maintain methods to ensure plan implementation

Objective 1.2: Provide leadership to promote, communicate, and support disaster safety
messages and activities

Goal #2: Protect life, the built environment and natural systems through County policies,
procedures and services

Obijective 2.1: Incorporate mitigation into planning and policy development

Objective 2.2: Support the enhancement of County vulnerability assessment activities
Obijective 2.3: Ensure continuity of County emergency service functions

Objective 2.4: Implement structural and non-structural mitigation of publicly owned facilities
and infrastructure

Goal #3: Protect life, the built environment, the economy and natural resources through
community-wide partnerships

Obijective 3.1: Increase citizen awareness and promote risk reduction activities through
education and outreach

Obijective 3.2: Develop collaborative programs that encourage local businesses to plan for
disasters

Obijective 3.3: Develop partnerships with external partners for hazard specific mitigation
projects
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How are the Action Items Organized?

The Linn County Natural Hazard Mitigation Plan Action Item Matrix displays the multi-hazard
and hazard-specific action items adopted in the mitigation plan. The action items were developed
through data collection, research and the public participation process. The matrix includes the
following information for each action item.

Goals: The Action Plan lists three goals. All plan objectives are tied to one of the three goals.

Objectives: There are nine objectives listed within the plan. All action items fit within one of the
nine objectives as well as being a part of the multi-hazard or hazard-specific sections.

Action Items: The mitigation plan identifies short-term and long-term action items. Action items
address both multi-hazard (MH) and hazard specific issues for the hazards addressed in this plan.
To facilitate implementation, each action item in the matrix includes the action item priority
score, an estimated timeline, the lead organization, and a list of possible partner organizations.
The action item proposal forms in Appendix B include the rationale for the proposed action item,
critical issues addressed, ideas for implementation and other action item information.

Lead Organization: The lead organization is the public agency with regulatory responsibility to
address the action item, or other public or private entity that is willing and able to champion the
action item or otherwise organize resources and coordinate action item implementation.

Internal/External Partners: Internal and external partner organizations are public, private or
nonprofit agencies that may be able to assist in the implementation of action items by providing
relevant resources to the coordinating organization. External partner organizations can assist the
county in implementing the action items in various functions and may include local, regional,
state, or federal agencies, as well as local and regional public and private sector organizations.
The internal and external partner organizations listed in the mitigation plan are potential partners
recommended by the steering committee, but who were not necessarily contacted during the
development of the plan.

Timeline: Action items include both short and long-term activities. Each action item includes an
estimate of the timeline for implementation. Short-term action items (ST) are activities which
may be implemented with existing resources and authorities within one to two years. Long-term
action items (LT) may require new or additional resources or authorities, and may take between
one and five years to implement.

How Will the Plan be Implemented, Monitored, and Evaluated?

The plan implementation and maintenance section of this plan (Volume I, Section 5) details the
formal process that will ensure that Linn County’s Natural Hazards Mitigation Plan remains an

active and relevant document. The plan maintenance process includes a schedule for monitoring
and evaluating the Plan annually and producing an updated plan every five years.
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The plan maintenance section describes how the County will integrate public participation
throughout the plan maintenance and implementation process. This section also includes an
explanation of how the County intends to incorporate the mitigation strategies outlined in this
Plan into existing planning mechanisms and programs such as the Linn County comprehensive
land use planning process, capital improvement planning process, and building codes
enforcement and implementation.

Plan Adoption

The Linn County Board of Commissioners will be responsible for adopting the Natural Hazards
Mitigation Plan by resolution. The Board has the authority to promote sound public policy
regarding natural hazards.

Coordinating Body

The Hazard Mitigation Steering Committee will be the coordinating body for the hazard
mitigation plan. The Steering Committee is responsible for plan maintenance, coordinating the
implementation of plan action items, and undertaking the formal review process. The Linn
County Planning Commission will continue to serve as the Steering Committee with other
stakeholders serving on working committees as needed.

Convener

The Linn County Emergency Management Coordinator and the Planning and Building
Department Director, as co-conveners, will each have authority to convene the Steering
Committee to address action items; to facilitate Steering Committee meetings; and to assign
tasks such as updating the plan and making presentations to the committee.

Implementation through Existing Programs

Linn County addresses statewide planning goals and legislative requirements through its
comprehensive land use plan, capital improvement plans, and building codes. To the extent
possible, Linn County will work to incorporate the recommended mitigation action items into
existing programs and procedures.

Economic Analysis of Mitigation Projects

The two FEMA-approved methods of identifying the costs and benefits associated with natural
hazard mitigation measures or projects are: (1) benefit/cost analysis; and (2) cost-effectiveness
analysis. Benefit/cost analysis is used to determine whether a project is worth undertaking now,
in order to avoid disaster-related damages later. Cost-effectiveness analysis evaluates how best to
spend a given amount of money to achieve a specific goal. The County will use FEMA-approved
cost/benefit methodology to identify and prioritize action items when applying for federal
mitigation funding. For other projects and funding sources, the County will use other approaches.
Economic analysis methods are described in detail in Appendix C.
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Formal Review Process

Plan maintenance and review is a critical component of the natural hazard mitigation plan.
Proper maintenance of the plan will ensure that this plan will benefit Linn County’s efforts to
reduce the risks posed by natural hazards. Linn County and its partners have developed a method
to ensure that a regular review and update of the plan occurs.

The Steering Committee will maintain and update the plan through a series of meetings. The
committee will meet annually to review updates on risk assessment data and local planning
efforts and to evaluate program effectiveness. The committee will also evaluate and update the
plan every five years in accordance with the Disaster Mitigation Act of 2000.

Continued Public Involvement

Linn County is dedicated to involving the public directly in the ongoing reshaping and updating
of the Hazard Mitigation Plan. The Steering Committee will continue to solicit feedback and
input from the general public and affected agencies during annual reviews and plan updates.

Copies of the plan will be catalogued and made available at the office of Linn County
Emergency Management, the Planning and Building Department, the Linn County
Commissioners, the County Recorder, and other appropriate county agencies. Copies of the plan
and any proposed changes will also be posted on the Linn County and the Oregon Natural
Hazard Workgroup (ONHW) web sites. These sites will contain the email address and phone
number to which people can direct their comments and concerns.

The hazard mitigation action items may be made a part of many county documents that will be
available for public review and comment. These include the budgeting process, capital
improvement project reviews, Comprehensive Plan review and in goals and objectives developed
by individuals departments.

All meetings where portions of the Mitigation Plan are discussed will provide the public a forum
for which they can express concerns, opinions, or ideas about the plan and parts of it. Public
meetings relating to plan maintenance and implementation will be publicized on the county web
page and in local newspapers to ensure an opportunity for public input.
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Linn County Natural Hazard Mitigation Plan Action Item Matrix

Goals &

Objectives Action Item:

GOAL 1: Enhance coordination and communication among Linn County stakeholders to implement the Plan

Objective 1.1. Establish and maintain methods to ensure plan Action Item . : -
. | . P S Time Line | Lead Organization Internal/External Partners Status
implementation Priority Score
. . Emergency Management; COG; Cities; State -
MH-ST Action 1.1.1. Develop formal agreements with internal and external partners to work 10 ongoi Board of County Agencies; Non-profit Organizations; OSU Dsferred dsome agr:eéments have
: together on risk reduction efforts in the County ngoing Commissioners Extension Service; ODOT; Private Industry; een made through Emergency
Roads Management.
MH-ST Action 1.1.2. Explore funding opportunities with internal and external partners to 10 ongoi Emergency Oregon Emergency Management; DOGAMI; Dtefe_tr_red_- explorlqg functi_mg it
- implement the actions identified in the plan n9oING  I\1anagement FEMA; OPDR; State & Federal Agencies; | OPPOrUnities is a ongoing action item
and should be utilized in the update
Planning and Building Dept.; Linn County | Deferred - Linn County has made progress
MH-LT  |Action 1.1.3. Establish benchmarks to assist in evaluating and updating the plan 10 3-5years | Steering Committee Emergency Management; State & Federal | on many of the Action Items in the plan.
Agencies; Private Industry The Steering Committee determined to
defer this item since it is still relevant to the
2010 update.
Objective 1.2. Provide leadership to promote, communicate, and Action Item ' : o
. o - Time Line | Lead Organization Internal/External Partners
support disaster safety messages and activities Priority Score
. ) Deferred - There are still Cities
MH-ST Action 1.2.1. Encourage and support the development of local community plan 10 ongoi Steering C it Cities; Emergency Mngt; Planning and Building ithin Linn C tv that 1d
: supplements to the County Natural Hazard Mitigation Plan ngoing eering Lommittee Dept; OEM; OPDR; Fire Defense Board within Linn Lounty that cou
develop addendums
MH-ST Action 1.2.2. Develop County protocols and strategies for the dissemination of media 10 Ongoin Public Information Planning and Building; Emergency Deferred - No progress has been
messages that focus on individual responsibility for disaster safety and risk reduction. 90ing Officer Management; State Agencies; FEMA made due to lack of resources.
. - ) . ) - Deferred - This action item was
Action 1.2.3. Distribute information regarding the Natural Hazard Mitigation Plan to anni 4 Building: ! modified so the Steerin
MH-ST  |public officials and community leaders, and provide updates on hazard vulnerability and 10 1-3years |Steering Committee | '2Mingan Bsul' e County Departments; . 9
County hazard mitigation activities. ole fgencies Commlttev_a could better
accomplish the task.
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Deferred - No progress has been

MH-ST Action 1.2.4. Develop and maintain a database of current action items 10 1-3years | Steering Committee |Planning and Building; Emergency Management
made due to lack of resources.

GOAL 2: Protect life, the built environment and natural systems through County policies, procedures and services

Objective 2.1. Incorporate mitigation into planning and polic i : : -
! P 9 P 9 P y A.Ct'.o 1= Time Line | Lead Organization Internal/External Partners
development Priority Score 9
Deferred - As training is announced,
R ; ot ot R P H Oregon Emergency Management; DOGAMI; |t \ni
MH-ST Action 2.1.1. Provide mitigation awareness training to Planning and Building, Public 1 1-3 years Emergency FEMA; ONHIW: Eire Marshall Insurance |t_W|II bg for_warded to Department for
works and GIS Staff Management Companies; Linn County Roads dissemination to their staff members.
Linn Count Deferred since it is not yet
MH-ST Action 2.1.2. Develop a continuity of government plan that details how core 1 1-3 vears Administrat)ilve Emergency Management; Elected Officials; completed in January 2010 the
governmental operations will be maintained in the event of an emergency Y Officer Board of Commissioners; County Departments | County started to develop this
plan.
Planning & Buildin ] _ Deferred - Due to lack of
MH-LT  |Action 2.1.3. Evaluate current development codes to incorporate mitigation principles 11 3-5 years Departn?ent 9 Cfﬁn?rgsgf\yQAOZ':;Q;"&Z%;?STSLES resources and funds this item was
not completed.
) - idi cial: . Deferred - Due to lack of
: i f : ' : : Building Official; Emergency Management;
FL-ST Action 2.1.4. Participate in the National Flood Insurance Program’'s Community Rating 9 Ongoing Planning & Building Board of Commissioners; FEMA. Insurance | resources and funds this item was
System Department Companies; Cities not completed
Planning & Buildin - o . ~ | Deferred -Due to lack of resources
FL-LT Action 2.1.5. Develop management strategies to preserve the function of the floodplain 9 Ongoing Departn?ent 9 Bu'Id'nggvf;'ggl;'ch;gé::dM&Lﬁih;ODFW’ and funds this item was not
completed.
MH-LT  |Action 2.1.6. Develop a scour protection plan for Linn County Bridges. 11 Ongoing Road Department Bridge Maintenance Supervisor new - See appendix
Objective 2.2. Support the enhancement of County vulnerabilit i ' : -
| . pp y y A.C“.On 1) Time Line | Lead Organization Internal/External Partners
assessment activities Priority Score
) ] ] Deferred - Due to lack of
MH-ST  |Action 2.2.1. Develop an inventory of county assets including replacement costs 11 1-3years |General Services Linn CZZZL’;E&?”E?SY gi';zgg;"pzr:hﬂzﬁasurer' resources and fundls th(;s item was
not completed.

Linn County Natural Hazard Mitigation Plan Action Item Matrix Page Al-2



Emergency Management; Planning and

Deferred - Linn Co. Updated the information

EQ-LT Action 2.2.2. Re-run DOGAMI HAZUS with local refined data 8 Ongoing GIS Department Building: Assessor; DOGAMI; FEMA from the final DOGAMI Hazus information
' ' ' provided. Since HB 3375 (2003)
Planning & Building Building Official; E: M, Deferred - In progress during
. ullding icial; Emergency Management;
FL-LT Action 2.2.3. Update Flood Insurance Rate Maps (FIRM) 9 2-5 years Department Insurance Companies; Cities: FEMA; OEM:GIS update. Should be updated
September 2010
. . . ' ) Deferred - Due to lack of
WS-ST Action 2.2.4. Develop pre-storm strategies for coordinated debris removal following 7 ongoi Road Depart t Emergency Management; Sheriff; 911 d funds this it
- wind and winter storms ngoing oad Departmen Coordinator; Utility Companies, Cities resources and funds this item was
not completed.
: . f i Road Dept; Planning & Building; Assessor; GIS; Deferred - Due to lack of
WS-LT S?rggt?uzcﬁi ;i%ngziiael\/ggl\ilt\ggzther hazard areas and inventory vulnerable buildings, 7 2-5 years I\E/Irgr?;gixgm Emergency Services Providers; ODOT; OEM; | resources and funds this item was
. FEMA; Insurance Companies; Utility Companies| not completed.
. ) . ) Delete - The maps identified in the
LS-LT Action 2:2.6. Use final DOF Debris Flow Hazard maps and improved development data 0 3-5 years Emergency GIS; Assessor; Road Department; Planning and| g 1o o o o ingccurate data and
to update the landslide vulnerability and risk analysis. Management Building; DOF; DOGAMI; OEM; FEMA p
were never adopted.
£ GIS; Assessor; Road Department; Planning and (éomrl)lg_tedg?etle_zttta - ODFla;'Idd|i)|$a|
~ ; A . ’ ~ mergency Building; DOF; OEM; FEMA,; State and Local ural Fire Districts complete IS
WE-ST Action 2:2-#. Develop wildfire hazard maps and vulnerable asset inventories. 0 1-3 years Management Fire Marshalls; Local RFPDs, Insurance item, therefore the action item will
Companies
be deleted
Planning and Building; Emergency
Action 2.2.6 Support local agency programs that promote measures to reduce water . Board of County Management; Parks and Recreation :
DI use during drought emergencies. 4 Ongoing Commissioners Department; NRCS; Department of Agriculture; New - See Appendix
WRD; Local Water Districts
i - 1 i i ildi Assessor; Planning & Building Dept.; Deferred - Due to I_ac_k of
MH-LT A(f:non 22.7. Geg Cc.’qe tlhfe I.CI).C?“O.H' ype, f;);)tprmcti and elevation data for buildings, 11 Ongoing GIS Department Emergency Management; Road Dept.; FEMA; | resources and funds this item was
infrastructure, and critical facilities in natural hazard areas. OEM; DOGAMI; Cities; Insurance Companies
not completed.
LS-LT Action 2.2.8. Continue to improve identification of debris flow area in Linn County by 5 3-5years  GIS Department Board of Commissioners; DOGAMI New action Item replacing Action

using mapping with current data technology.

Iltem 2.2.6 in the 2005 Plan
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Action 2.2.9. Implement Linn County existing development standards for structures

Planning & Building

GIS Department; Emergency

Ly located within a “mass movement area”. 5 Ongoing Department Management;DOGAMI New-See Appendix
Action 2.2.10. Develop a County wide List and Evaluate for Flood, Scour, Seismic and Emergenc Linn G Road Department. Private land
MH-LT strglc_:tulral (ijntegrity of all bridge crossings leading to private structures on private and 11 Ongoing Man ag emgnt m Ounqgtzlvneor: pfb'ﬂi'amgiﬂc}es"vae an New - See Appendix
public lands.
FLLT égﬂgtr; 2.2.11. Discuss funding opportunities to conduct a new hydraulic study for Linn 9 Ongoing Road Department Surveyor: GIS new - See appendix
FLLT Qggﬁgl ﬁz.zjﬁaljwlei\t/iglaot?oﬁ gT:nanalyss for each section identified in the Linn County 1 Ongoing Steering Committee County Departments new - See appendix
Objective 2.3. Ensure continuity of County emergency service i N -
fu nJC . y y 9 y P'?igtr'i?; ggg:e Time Line | Lead Organization Internal/External Partners
County Administrator; Sheriff; Road Dept; COG; - i
MH-ST  |Action 2.3.1. Update the Emergency Operations Plan 11 1-3 years Emergency Cities; 911 Coordinator; State Police; Utility Deferred (_jevelopment of plan is
Management Companies In progress
Since the update is not completed, the
Action 2.3.2. Consolidate the Mitigation Plan, Emergency Operations Plan, recove Emergency County Administrator; Sheriff; Road Dept; COG;| pctign Itemﬁs deferred - ThepC0unty is
MH-LT T T Mg Lo ergency Op ! y 11 3-5 years Cities; 911 Coordinator; State Police; Utility ; = h
plans, and continuity of operations plans into a Unified Disaster Plan Management Companies working on a revision of the Basic Plan
portion of the EOP
Deferred - This is an ongoing
u Action 2.3.3. Identify and evaluate county-owned emergency transportation routes and } Emergency Management; 911 Coordinator; process to provide continual
MH-ST | jetermine which roads and bridges are critical to the transportation network 1 1-3years  Road Department Sheriff, State Police; OEM; Fire Marshall improvement to the County wide
Transportation network.
Objective 2.4. Implement structural and non-structural mitigation of Action Item : : o
. S . B Time Line | Lead Organization Internal/External Partners
publicly owned facilities and infrastructure Priority Score
EQ-ST Action 2.4.1. Develop a program to implement non-structural retrofit of County staff 8 1-3years  General Services General Services; County Insurance Carrier; | Deferred - lack of County funds to

offices and workspaces

OEM; OR-OSHA,; BC; Safety Committee

complete action item

Linn County Natural Hazard Mitigation Plan
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Action 2.4.2. Conduct a seismic vulnerability assessment of all County-owned

General Services; Board of Commissioners;

Deferred - lack of County funds to

EQ-LT - N 8 3-5years General Services Building Official; OEM; Assessor; DOGAMI; o
structures and prioritize vulnerable publicly owned structures Safety Committee complete action item
. ie . . PR . General Services; Board of Commissioners;
EQ-LT Action 2.4.3. Impllemeg.t strycture}l mitigation projects for prioritized, vulnerable publicly 8 5-Mar General Services Building Official: OEM; Assessor; DOGAMI: new - See appendix
owned structures identified in Action 2.4.2. Safety Committee
i iemi, ili ~ i County Engineer; Board of Commissioners; Deferred - _funding have not been
EQ-LT Act!on_ 2.4.4. Conduct a seismic vuInerablllt_y assessment of all County-owned bridges 8 3-5 years Road Department DOGAM; Fire Marshall; 911 Coordinator; OEM; made available to complete new
on lifeline routes and prioritize vulnerable bridges ODOT; Sheriff assessment
Action 2.4.5. Implement structural mitigation projects for prioritized, vulnerable publicly General Services; Road Department, Board of - :
EQ-LT 0 ' 8 3-5years | Road Department Commissioners; FEMA; DOGAMI; OEM; 0DOT;  Modified to create Action 2.4.3

owned bridges identified in Action 2.4.3

U.S. DOT

GOAL 3: Protect life, the built environment, the economy and natural resources through community-wide partnerships

Objective 3.1. Increase citizen awareness and promote risk reduction

Action Item

L . B Time Line | Lead Organization Internal/External Partners
activities through education and outreach Priority Score
i intai i i i i Red Cross; COG; Cities; Linn Benton ESD; .
Action 3.1.1. Maintain PUb“C awareness campaigns aimed at homeowners, children, ) Emergency United Way; State Agencies; Hospitals; Deferred - lack of funding and
MH-ST  |the elderly, and non-English speaking residents to make them aware of what they can 9 Ongoing e on .
Management Insurance Companies; Children and Families resources
do to prepare for natural hazard events. Commission
Action 3.1.2 Support local agency programs for farmers and ranchers, that provide . OSU Extension Services: NRCS: Farm Bureau:
. i N . X . Planning and . ; i e .
DR-LT education and training on water conservation measures, including drought management 2 Ongoing L WRD; ODFW; Watershed Councils; Water new - See appendix
practices for crops and livestock. Building Department Districts
: e . : X X . . Delete - The debris flow warning system is no
LS-ST Act|gn 3—1—;:; Use and publicize the Oregon Department of Forestry's debris flow 0 Ongoing 'I\Ellmergency ' Dept of Fo[;:;:g‘,r?ea‘qgl\angiE?g\;‘,iggm, Road longer part of ODF functions; a new action
warning system anagemen ' item is created.
. - . . . Emergenc Dept of Forestry; DOGAMI; OEM; ODOT; Road :
LS-ST Action 3.1.3. Use and publicize the NOAA debris flow warning system 3 Ongoing Managemgnt P Depa)rltmem: Radio Stations new - See appendix
Action 3.1.4. Increase public education related to landslide hazards by distributing ) Emergency Dept of Forestry; DOGAMI; OEM; ODOT; Road h
LS DOGAMI landslide informational brochure. 3 Ongoing Management Department; Radio Stations new - See appendix
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Objective 3.2. Develop collaborative programs that encourage local

Action Item

K . S Time Line | Lead Organization Internal/External Partners
businesses to plan for disasters Priority Score
MH-LT Action 3.2.1. Encourage small businesses to develop recovery plans in the event of a 9 3-5 years Emergency Business Development Coordinator; COG; Deferred - lack of funding and
disaster and to implement non-structural mitigation Management LBCC Business Development; Cities; resources
Objective 3.3. Develop partnerships with external partners for hazard i : : o
! o . . p.p P P Actlpn Item Time Line | Lead Organization Internal/External Partners
specific mitigation projects Priority Score
i . . . . Linn-Benton Emgrgency Managemen_l; School Districts; Defer_md; The Linn-Benton I_E_ducational
EQ-ST Action 3.3.1. Assist K-12 schools, child care facilities and private schools to develop 6 1-3years Educational Service Private Schools; American Red Cross; Service District lost the position duet o
vulnerability assessment and mitigation projects to improve safety District DOGAMI; OEM; Commission on Children and | cut backs and has not completed or
Families made progress on this action item.
Action 3.3.2. Ei W-oblectt . dri h " lects that Emergency Management; Watershed Councils; ?qefem:-'dlé Since thErele.\rebf_utur.e projects
I ction 3.3.2. Encourage multi-objective stream and river enhancement projects tha ) Water Control Districts; DSL; ODFW; DOF; | that would support multi-objective stream
FLLT | maximize flood mitigation 7 Ongoing |Road Department DEQ; FEMA; USCE; Cities; Planning and and river enhancement projects that
Building Department maximize flood mitigation
WE-LT Action 3.3.3. Conduct community based fuel reduction demonstration projects in the 4 ongoin Oregon Department Emergency Management; Department of Deferred; the program can still
interface 90INg o Forestry Forestry; Fire Districts; Cities; OEM continue to reduce fire hazard.
. . X e . Emergency Department of Forestry; Fire Districts; Cities; Completed/Delete - CWPP is
= Aection-3-3-4- - "
WF-ST Develop a countywide Community Wildfire Protection Plan 0 1-3 years Management Fire Marshall; OEM complete
Action 3.3.4. Partner with the Oregon Department of Forestry and Rural Fire Districts to ) Oregon Department Emergency Management; Department of . .
= . e F try; Fire Districts; Cities; Fire Marshall; -
WS promote home site assessment programs for the wildfire hazard 4 Ongoing of Forestry orestry: Fire bis "%ZMHQS re Marsha Deferred - ongoing project
Ws.LT  Aetien3:3.:6: Develop partnerships to implement programs to keep trees from 0 2.5 vears EMergency R"SZB‘?EF;“?;:;ﬁ [S):f\}i?czf”T“ii;Sse':'SC“O’:"I;%S& delete - Not Feasible to
threatening lives, property, and public infrastructure during wind and winter storms y Management Arbor Care Companies accomplish
Action 3.3.5. Implement a routine bridge inspection program for bridges identified in . Planning and Building; Linn County Fire Defense .
ML Action 2.2.10 to ensure the bridges continues to be structurally sound. 9 Ongoing  Road Department Board; Private Land owners Public agencies New - See Appendix
Action 3.3.6. Develop a partnership to identify areas where required visual buffers Emergenc Road Dent: ODOT-ODE: Pri b i
WS-LT alot?g ?esitgnatted scenic highways have potential blow down issues endangering life 5 Ongoing Managgemé/nt oad Dept; private land ;m‘:r:m er owners; New - See Appendix
and infrastructure.
Action 3.3.7. Create database of local private resources including equipment, labor, Emergenc Road Dent: ODOT-ODE: Private fimb i
MH-LT special expertise and operating area as well as contact information that could be 9 Ongoing Managgemé/nt oad Dept; priva'[e land ;xﬁzst'm OF OWners; New - See Appendix

mobilized rapidly in event of fire, earthquake, flood or severe weather impacts.
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Linn County

Natural Hazard Mitigation Plan

Maps

The Linn County Natural Hazard Mitigation Plan uses a number of mapped resources which
were created by the Linn County Geographic Information Systems (GIS) Department. The
following table is a reference guide to the types of information included in the maps that were
used to create the plan. The maps in Appendix D were generated by the Oregon Department of
Geology and Mineral Industries (DOGAMI) and used in the analysis of potential earthquake

hazards.
Map # | Map Title Featured Information Relevant Plan Chapter
1 Linn County, Oregon County boundary; Cities; Section 1: Introduction
Highways; Rivers; Water Bodies;
Topography
2 Critical Infrastructure Major roads; Bridges; Hospitals; | Section 2: Community Profile
Dams Schools; Emergency Section 3: Risk Assessment
Facilities; Community Centers
3 Lifeline Routes: Priority lifeline routes Section 2: Community Profile
Albany
4 Lifeline Routes: Halsey | Priority lifeline routes Section 2: Community Profile
5 Lifeline Routes: Priority lifeline routes Section 2: Community Profile
Lebanon
6 Lifeline Routes: Scio Priority lifeline routes Section 2: Community Profile
7 Lifeline Routes: Sweet | Priority lifeline routes Section 2: Community Profile
Home
8 Precipitation Annual Precipitation Section 2: Community Profile
Section 6: Floods
9 Watersheds Fifth Field Watersheds Section 2: Community Profile
Section 6: Floods
10 FEMA Flood Plain 100-year Flood Zone Section 6: Floods
11 Mass Movement Areas | Mass Movement; Vulnerable Section: 7: Landslide
Structures and Roads
12 Potential Debris Flow Debris Flow Hazards; Vulnerable | Section 7: Landslide
Areas Structures and Roads
13 Rural Fire Districts Fire Districts Section 2: Community Profile

Section 8: Wildfire

Linn County Natural Hazards Mitigation Plan — Maps
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14 Peak Ground Peak Ground Acceleration froma | Section 10: Earthquake
Acceleration — Crustal Fault Earthquake Appendix D
Crustal (Appendix D)
15 Peak Ground Peak Ground Acceleration from a | Section 10: Earthquake
Acceleration — Cascadia Subduction Earthquake Appendix D
Cascadia (Appendix D)
16 Ground Shaking Relative Ground Shaking Section 10: Earthquake
Amplification Amplification Susceptibility Appendix D
(Appendix D)
17 Liquefaction Relative Liquefaction Section 10: Earthquake
Susceptibility Susceptibility Appendix D
(Appendix D)
18 Earthquake Induced | Relative Earthquake Induced Section 10: Earthquake
Susceptibility Landslide Susceptibility Appendix D
(Appendix D)
19 Landslide Areas Identified Landslides Section 10: Earthquake
(Appendix D) Appendix D
20 Repetitive Loss Areas | General Area of Repetitive Loss | Section 5: Floods

Note: The information on the maps in this plan was derived from the Linn County GIS and other sources. Care was
taken in the creation of these maps, but is provided “as is”. Linn County cannot accept any responsibility for any
errors, omissions or positional accuracy, and therefore, there are no warranties that accompany these products (the
maps). In no way does this product represent or constitute a Land Survey. Users are cautioned to field verify
information on this product before making any decisions.
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Section 1:
Introduction

What Is Hazard Mitigation?

“Natural hazard mitigation” refers to developing and implementing actions designed to reduce or
eliminate the impacts to life and property resulting from future natural hazard events. The key
element in pre-disaster hazard mitigation is risk reduction. For new development, hazard
mitigation might include applying specific design standards to minimize damages that may result
from natural events such as earthquakes, landslides or floods; or identifying and avoiding certain
high hazard areas prior to building site selection. For existing development, hazard mitigation
might include elevating homes in repetitive flood loss areas above the 100-year flood level; and
retrofitting public buildings and bridges to increase their ability to withstand earthquakes.

Why Develop a Mitigation Plan?

Linn County (the County) developed this Natural Hazard Mitigation Plan to protect life and
property and reduce damages resulting from natural disasters by reducing vulnerability to natural
hazard risks. Reducing potential damages improves public safety and economic stability. The
mitigation plan identifies resources, information, and strategies to reduce risks from natural
hazards, and guides the County’s mitigation activities. This plan has been written for Linn
County and the cities of Lyons,, Tangent, Scio and Sodaville. The four cities are new
jurisdictions to the 2010 update.

The Federal Disaster Mitigation Act of 2000 (DMA 2000) and the implementing rules in 44 CFR
Part 201.6 requires that the County complete a FEMA-approved natural hazard mitigation plan to
be eligible for certain federal assistance programs. The mitigation plan is intended to: (1)
identify and prioritize future mitigation activities; (2) establish a framework for coordination
among agencies and the public; and (3) meet federal disaster mitigation planning requirements
and qualify the County for certain pre-disaster and post-disaster assistance programs.

Primary funding for this plan is from a grant through the federal Pre-Disaster Mitigation
Competitive Grant Program for pre-disaster mitigation planning and projects addressing natural
hazards. The grant program is administered by the Federal Emergency Management Agency
(FEMA). The County contributed additional matching funds.

Who Will Benefit From the Mitigation Plan?

The Linn County Natural Hazard Mitigation Plan (Mitigation Plan) presents strategies and
resources to reduce hazard risks within unincorporated Linn County. The mitigation plan
identifies and prioritizes a set of action items designed to reduce risks through public education,
public improvement projects, and the enhancement of partnerships. Local governments,
unincorporated communities, special districts, businesses and rural property owners can all
benefit from the Mitigation Plan.
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Policy Framework for Natural Hazard Planning in Oregon

Oregon’s statewide planning program is founded on a set of 19 statewide planning goals.
Statewide Planning Goal 7 provides planning guidelines in areas subject to natural disasters and
hazards. The goals and implementing regulations are adopted as a set of administrative rules
(Oregon Administrative Rules Chapter 660). The coordination and implementation of the
statewide goals is achieved through local comprehensive planning.

Key state and federal agencies involved in developing risk reduction strategies and resources
include: Oregon Emergency Management (OEM), Oregon Building Codes Division (BCD),
Oregon Department of Forestry (DOF), Oregon Department of Geology and Mineral Industries
(DOGAMI), the Department of Land Conservation and Development (DLCD), and the Federal
Emergency Management Agency (FEMA).

The Federal Disaster Mitigation Act of 2000 (DMA 2000) established a program for local pre-
disaster hazard mitigation planning and new requirements for the national post-disaster Hazard
Mitigation Grant Program (HMGP). The County must have a FEMA approved pre-disaster
mitigation plan in place to qualify for mitigation project funding and to qualify to receive post-
disaster HMGP funds.

Previous Natural Hazard Mitigation Planning Efforts

Statewide Planning Goal 7 is intended to protect life and property in areas subject to natural
disasters and hazards. The Linn County Comprehensive Plan (Comprehensive Plan) was
acknowledged in 1985. The Comprehensive Plan at LCC 903.200 through 903.280 includes an
inventory of areas subject to certain natural and geologic hazards and a set of Plan policies to
guide development within known hazard areas. Risk reduction measures in areas subject to
natural disasters and hazards are implemented through application of the County’s Land
Development and Building Codes.

The Regional All Hazard Mitigation Master Plan for Benton, Lane, Lincoln, and Linn Counties
was developed between 1998 and 2002. The Mitigation Master Plan is designed to help local
communities gather the data necessary to compete for future FEMA funding of mitigation
projects. The Mitigation Master Plan reviews the principles of mitigation planning and presents
a seven-step process for conducting a detailed, quantitative evaluation of prospective mitigation
projects. Phase one of the Mitigation Master Plan addressed planning for the hazards of
flooding, severe winter storms, mud slides and landslides. Phase two addressed earthquakes,
wildland/urban interface fires and dam failures. Phase three addressed hazardous materials.

Plan Process and Methodology

The Linn County Natural Hazards Mitigation Plan was created under a collaborative process
through the participation of Linn County citizens, private business representatives, public
agencies, special districts and private organizations. The planning process was coordinated
through the Linn County Planning and Building Department (Department).
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Steering Committee

Development of the 2005 Linn County Natural Hazard Mitigation Plan:

The Linn County Planning Commission served as the Natural Hazards Mitigation Plan Steering
Committee. The Planning Commission is comprised of a diverse group of Linn County citizens
with extensive understanding of the geography, history and issues critical to guiding the
development of the natural hazard mitigation plan. The Planning Commission included:

Robert Bronson
David Furtwangler
Scott Mackie
Jerome Magnuson
John McKinney
Gary Metts
William Tucker
Mary VanAgtmael
Robert Walsh

The Steering Committee met a total of five times while developing the plan. The Steering
Committee guided the development of the plan by setting plan goals, encouraging public
participation, and identifying and prioritizing appropriate mitigation activities and action items.
The steering committee will also assist in the implementation and monitoring of the plan.

Since the adoption of the Natural Hazard Mitigation Plan, the Steering Committee did not meet
to evaluate the progress of the action items until January 28, 2010.

Development of the 2010 Linn County Natural Hazard Mitigation Plan Update:

In November 2009, Linn County contracted with the Oregon Partnership for Disaster Resilience
(the Partnership) at the University of Oregon’s Community Service Center to assist with the five
year update of the Linn County Natural Hazard Mitigation Plan. The Linn County Planning and
Building Department in coordination with the Linn County Emergency Management Division
established the 2010 Natural Hazard Mitigation Plan Steering Committee. The following
members, organizations and/or professions were represented and served on the Steering
Committee during the 2010 update of the Natural Hazard Mitigation Plan:

Steve Barnett, Linn County GIS

Mike Beaver, Linn County Fire Defense Board

Brian Carroll, Linn County Parks

David Furtwangler, Linn County Planning Commission

John Hixson, Linn County Building Official

Jim Howell, Linn County Emergency Management

Chuck Knoll, Linn County Road Department

Darrell Tedisch, City of Albany

Mary VanAgtmael, Linn County Planning Commission

Robert Wheeldon, Linn County Planning and Building Director
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In addition to the Steering Committee the following cities were represented and participated in
the development of the 2010 Linn County Natural Hazard Mitigation Plan Update:

Karen Corrington, City of Sodaville

Brady Harrington, City of Sodaville

Seaton McLennan, City of Tangent

Georgia Edwards, City of Tangent

Carolyn Neve, City of Scio Planning Commission
Karla Caudell, City of Halsey

Ryan Taylor, City of Scio & Mill City

A list of those organizations invited to participate in the process can be found in Appendix A
Public Process.

The 2010 Hazard Mitigation Plan Steering Committee attended four hazard mitigation plan
update training sessions conducted by Oregon Partnership for Disaster Resilience (OPDR). The
Linn County Planning and Building Department facilitated 5 meetings to review and update the
plan. The Linn County Planning and Building Department compiled all suggestions made by the
Committee and other participants and incorporated final edits into the final version of the 2010
Linn County Natural Hazard Mitigation Plan Update. The public participation documentation
can be found in Appendix A of this document.

On ****x* 2010, the Committee submitted the plan to the Oregon Office of Emergency
Management for submittal to FEMA for pre-approval. The Linn County Board of
Commissioners subsequently adopted the 2010 plan update on ****, 2010.

Linn County Communities

The Department contacted each Linn County municipality and invited their participation in the
County’s mitigation planning process in 2005 and in 2010. Representatives from the City of
Albany, the City of Lebanon and the City of Scio contributed to Linn County’s 2005 Hazard
Mitigation Plan by actively participating in Steering Committee meetings and by providing
written information. Representatives from the City of Albany, City of Scio, City of Sodaville,
City of Lyons and the City of Tangent participated in the 2010 update.

The city of Sweet Home completed the update of its Hazard Mitigation Plan in August 2009.In
January 2006 the City of Albany developed its own hazard mitigation plan using the same
process as the County. The City of Albany is currently in the process of updating its plan. The
City of Scio completed a natural hazards mitigation plan addendum in April 2006 and is
currently updating its addendum to Linn County’s plan. Additionally, in 2005 the Linn County
Planning and Building Department staff discussed the development of addendum plans with
officials from the cities of Brownsville, Harrisburg, Lyons, Mill City and Millersburg. While
each of these cities expressed a desire to develop mitigation plans, none were able to do so at that
time. The Cities of Sodaville, Scio, Albany, Lyons, Tangent and Halsey participated in the Linn
County Natural Hazard Mitigation Plan update. The Cities of Lyons, Tangent and Sodaville are
in the process of developing addendums to the Linn County Plan.
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Public Participation

2005 Natural Hazard Mitigation Plan:

Public participation was sought throughout the process especially in the identification of hazard
risks and the development of plan goals and mitigation action items. The public was notified of
the mitigation planning project and the public meetings through published notices, press releases,
and mailings to potential stakeholders and interested parties. The public was invited to
participate in regularly scheduled Steering Committee meetings and public workshops.

Identified stakeholders and interested parties were mailed a focus group survey. The Steering
Committee also held an open public workshop to identify the natural hazard mitigation plan
mission, objectives, goals and action plan for Linn County.

2010 Natural Hazard Mitigation Plan Update:

Public participation was sought throughout the process of updating each section. The public was
notified of the mitigation update process through press releases, notifications of community
preparedness survey, announcements on Linn County’s website and stakeholder’s survey. The
public was invited to participate in Steering Committee meetings.

Stakeholder Survey

2005 Natural Hazard Mitigation Plan:

In December 2004 the Department sent out a natural hazard survey letter to 134 Linn County
businesses, special districts, public agencies, local governments, governmental agencies, public
utilities, emergency services providers, interested citizens and others. The survey questionnaire
was also provided to interested parties upon request and at public meetings. The survey provided
identified stakeholders and interested parties an opportunity to share knowledge about natural
hazards in Linn County and opinions about preparing for and reducing natural disaster risks. The
Steering Committee reviewed the compiled survey results to help identify issues, prioritize goals
and identify action items. The survey and compiled responses are presented in Appendix A.

2010 Natural Hazard Mitigation Plan Update:

On March 19, 2010, Oregon Partnership for Disaster Resilience sent out a natural hazard survey
email to 132 Linn County businesses, special districts, public agencies, local governments,
governmental agencies, public utilities, emergency services providers, interested citizens and
other identified stakeholders. The survey provided identified stakeholders and interested parties
an opportunity to share knowledge about natural hazards in Linn County and opinions about
preparing for and reducing natural disaster risks. The survey and compiled responses are
presented in Appendix A.

Hazard Specific Research
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In 2005 the Linn County Planning and Building Department collected existing demographic,
property development and natural hazard data for Linn County. The hazard research included
information relating to flood, landslide, severe winter storm, windstorm, wildfire, earthquake,
and volcanic hazards. Hazard specific research included materials from previously published
plans and reports from the Linn County Planning and Building Department, Linn County
Emergency Management, the Department of Geology and Mineral Industries (DOGAMI), the
Federal Emergency Management Agency (FEMA), and other State and Federal agencies.
Existing mitigation measures and resources are listed in each hazard-specific section.

In 2010 the Linn County Planning and Building Department collected new information published
within the past five years to re-evaluate the information relating to flood, landslide, severe winter
storm, windstorm, wildfire, earthquake, and volcanic hazards. Information for drought was
compiled to add a new Drought Hazard section to the 2010 update. Hazard specific research
included materials from recently published plans and reports from the Linn County Planning and
Building Department, Linn County Emergency Management, the Department of Geology and
Mineral Industries (DOGAMI), the Federal Emergency Management Agency (FEMA), and other
State and Federal agencies. Existing mitigation measures and resources are listed in each
hazard-specific section.

Hazard Assessment

The Mitigation Plan compiles information for seven types of natural hazards in Linn County and
establishes mitigation goals and action items for each hazard. The hazard assessment provides
information on the location of the hazard, the land and property characteristics within the hazard
area, and an assessment of risks to life and property that may result from a natural hazard event.
The three elements of hazard assessment are:

1) Hazard lIdentification identifies the geographic extent of the hazard, the potential
intensity of the hazard, and its probability of occurrence. This information is presented
using hazard maps when available.

2) Vulnerability Assessment inventories existing and planned property development and
populations that are located within a hazard area and are therefore exposed to that
hazard.

3) Risk Analysis estimates the damage, injuries and economic losses that may be
sustained within a hazard area over a given period of time. The risk analysis uses
mathematical models based on the magnitude of the harm that may result and the
likelihood of the harm occurring.

The 2005 hazard assessments were limited by the available hazard-specific data. Linn County
has mapped geographic information system (GIS) data for FEMA floodplain information,
DOGAMI mass movement (landslide) information, earthquake fault lines. The GIS data also
includes location information for rural dwellings and public buildings.

The County conducted a flood hazard vulnerability assessment using GIS data to identify the
extent of flood hazard areas and to assess the land, property and economic value at risk from
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flooding. The earthquake hazard vulnerability assessment is conducted using the FEMA
HAZUS analysis model. There is insufficient data to conduct vulnerability assessments for the
other natural hazards in the plan: landslide, severe winter storm, windstorm, wildfire, and
volcanic eruption. Risk analyses were not conducted for any of the hazards in the plan due to
insufficient data.

The 2010 Mitigation Plan update reviewed and updated the information for the seven natural
hazards addressed in the 2005 Linn County Natural Mitigation Plan and included additional
information on drought hazards from the Region 3; Mid/Southern Willamette Valley Regional
Profile of Oregon’s Enhanced Natural Hazard Mitigation Plan.

Plan Organization
The Linn County Natural Hazard Mitigation Plan is organized into three elements.

Volume I contains the executive summary plus five plan sections: Introduction; Community
Profile; Risk Assessment; Goals and Action Items; and Plan Maintenance. These sections
provide an overview of how the plan was developed and what action items are proposed.

Volume 11 contains six natural hazard sections. The hazard-specific sections provide
background information on each hazard, specific action items, and local, county, and state
resources.

Volume 111 includes five resource appendices. The appendices provide information on the plan
development process and other resources and issues.

Volume I: Mitigation Plan

Executive Summary and Five-Year Action Plan

The Executive Summary provides an overview of the mitigation plan goals and action
items. The action items address both multi-hazard issues and hazard-specific activities that
can reduce risks and losses from future natural hazard events.

Sectionl: Introduction

The Introduction section describes the background of hazards in Linn County, the purpose
of developing the hazard mitigation plan, and the planning process and methodology.
Section 2: Community Profile

The Community Profile section presents the history, geography, demographics and
economic profile of Linn County. This section also provides an overview of natural hazard
events in the county.

Section 3: Natural Hazards Risk Assessment

The Risk Assessment section provides information on hazard identification, vulnerability
and risk associated with natural hazards in Linn County.
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Section 4: Action Plan
The Goals and Action Items section provides information on the process used to develop
goals and action items for the seven natural hazards addressed in the mitigation plan.

Section 5: Plan Implementation and Maintenance
The Plan Maintenance section provides information on plan implementation, monitoring
and evaluation.

Volume Il: Hazard-Specific Information

Five chronic hazards and one catastrophic hazard are addressed in this plan. Chronic hazards
occur with regularity and may be predicted through historic evidence and statistical modeling.
Catastrophic hazards do not occur with the frequency of chronic hazards and are less predictable,
but can have devastating impacts on life and property.

Each of the five hazard-specific sections includes information on the history, causes and
characteristics of the specific natural hazard. The hazard sections also include goals and action
items; and local, state and national mitigation resources.

The five chronic hazards addressed in the plan are:

Section 6: Flood

Section 7: Landslide
Section 8: Wildfire
Section 9: Severe Weather
Section 10: Drought

The catastrophic hazard addressed in the plan is:

Section 11: Earthquake
The plan also includes a section that lists the multi-hazard mitigation action items. Multi-hazard
action items are action items that address two or more of the natural hazards addressed in the
plan. The multi-hazard action items are identified in:

Section 12: Multi-hazard Mitigation Action Items
Volume I11: Resources Appendices
The plan resource appendices include additional information to assist users of the Linn County

Natural Hazards Mitigation Plan in understanding the development and contents of the plan. The
appendices also include potential resources to assist with plan implementation.
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Section 2
Community Profile

Introduction

The following section describes Linn County from a number of perspectives in order to
help define and understand the county’s sensitivity and resilience to natural hazards.
Sensitivity factors can be defined as those community assets and characteristics that may
be impacted by natural hazards, such as special populations, economic factors, and
historic and cultural resources. Community resilience factors can be defined as the
community’s ability to manage risk and adapt to hazard event impacts, such as
governmental structure, agency missions and directives, and plans, policies, and
programs. The information in this section represents a snapshot in time of the current
sensitivity and resilience factors in Linn County when the plan was developed. The
information documented below, along with the hazard assessments located in the Hazard
Annex, should be used as the local level rationale for the risk reduction actions identified
in Section 3 — Mission, Goals, and Action Items. The identification of actions that reduce
the county’s sensitivity and increase its resilience can assist in reducing overall risk. This
can be shown as the area of overlap in Figure 2.1 below.

Figure 2.1 Understanding Risk
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Community Overview

Linn County is located in the mid-Willamette Valley, in western Oregon, and covers an
area of 2,297 square miles.® It is bounded to the north by Marion County, to the west by
Benton County, to the south by Lane County, to the east by Deschutes and Jefferson
Counties, and to the northwest by Polk County. The elevation ranges from 125 feet along
the Willamette River in western Linn County to 10,497 feet at the peak of Mt. Jefferson
in eastern Linn County.?

Linn County is subject to impacts from natural hazard events including floods, severe
winter storms, windstorms, landslides (mass movement), and wildfires. The impacts of
past hazard events in Linn County have resulted in loss of life and property, economic
losses, and damaged infrastructure.

Western Linn County is subject to stream flooding and ponding, such as occurred during
the floods of 1964, 1974 and 1996. Linn County experienced severe damage during the
Columbus Day wind storm in 1962, and parts of southern and western Linn County were
severely impacted by a wind storm in February of 2002. Eastern Linn County is
susceptible to landslides, winter storms and wildfire. Most recently, in January 2004 the
county was impacted by a severe winter storm that resulted in damage and hazards
related to snow and ice.

These types of chronic hazards can be expected to continue to impact the county in the
future. The county may also be subject to impacts from future catastrophic hazards such
as earthquakes and volcanoes. The risks from future natural disasters and the impacts of
future disasters on the population, economy and infrastructure will increase as areas of
risk become more heavily developed.

Geography & Climate

Linn County has a diverse climate and geography. It includes broad, fertile bottomlands
and terraces throughout the valley floor in the west, varied relief of the Cascade foothills,
and the abundant forests and volcanic peaks of the Cascade Range in the east. Western
Linn County is characterized by a temperate climate. Summers are warm and dry, but
extremely hot days are rare. Winters are cool and rainy, but snow and freezing
temperatures are uncommon, except at higher foothill elevations.

Eastern Linn County consists of the higher elevations of the Cascade Range. Winters are
colder with much more precipitation, much of it in the form of snow. Summers in the
mountains are mostly dry with warm days, cool nights, and occasional lightening storms.
Average annual precipitation on the valley floor is around 40 to 45 inches, occurring
mostly between the months of October through March. Precipitation increases as the
elevation rises east into the Cascade foothills. Annual precipitation at Foster is 54 inches,
increasing to 62 inches at Cascadia, and 85 inches at the Santiam Pass.*

In most winters, one or two storms bring strong and sometimes damaging winds. Heavy
rains often result in localized flooding and ponding on the valley floor. In some years
heavy rain storms can combine with rapid snow melt in the mountains to cause serious
flooding.
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Figure 2.2 Linn County Average Annual Precipitation.
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Source: University of Oregon, Geography Department, Atlas of Oregon
http://geography.uoregon.edufinfographics/projects/atlasPrint.htm

Mountain Ranges

Nearly all of Linn County’s population lives in the Willamette Valley between the
Willamette River and the Cascade foothills. The eastern half of the county is
undeveloped forest land of the Cascade Range. The Cascades were formed by volcanic
activity resulting from the convergence of two tectonic plates. Visible landmarks created
by past volcanic activity include Snow Peak, Mount Washington, Mount Jefferson, and
Three Fingered Jack. The tallest peak in Linn County is Mount Jefferson, at 10,497 feet.

Although mostly uninhabited, the Cascades draw large numbers of recreational visitors
throughout the year. The rugged, steep mountains are subject to a variety of natural
events, including lightening storms and wildfire during the hot summer months, severe
storms during winter, and landslides in winter and spring.

Rivers

Linn County contains four major rivers and many smaller rivers, creeks and drainages.
The largest river in the county is the Willamette River. The Willamette River establishes
Linn County’s western boundary and flows past the communities of Harrisburg, Peoria,
and Albany. The North Santiam River establishes most of the county’s northern
boundary and flows past the communities of Idanha, Gates, Mill City and Lyons.

The South Santiam River and the Calapooia River watersheds are entirely within Linn
County. The South Santiam River begins high in the Cascade Mountains and runs across
the valley floor merging with the North Santiam River north of Albany. The South
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Santiam river flows through the communities of Cascadia, Sweet Home, Waterloo, and
Lebanon. The Calapooia River runs from the Cascade foothills in southeast Linn County
through the communities of Holley, Crawfordsville, and Brownsville before entering the
Willamette River in Albany.

Other smaller drainages in Linn County include the Middle Fork of the Santiam River,
Roaring River, Crabtree Creek, Thomas Creek, Hamilton Creek, McDowell Creek, Wiley
Creek, Muddy Creek, Courtney Creek and others. Combined with the many sloughs and
low-lying areas on the valley floor, the county is highly susceptible to flood hazards.
Linn County’s rivers and general physiography are depicted in Figure 2.3 below.

Figure 2.3. Linn County Physiography.
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Soils and Other Geologic Features

On the broad flood plains along the Willamette River and the lower reaches of the
Santiam River system the soils are generally well drained. The soils on terraces and
within remnant channels adjacent to the flood plains are sometimes characterized by
internal drainage problems which can increase as they broaden and become nearly level
to depressional.*

Between the broad Willamette Valley terraces to the west and the mountainous uplands
of the Cascade Range to the east are low foothills that range in elevation from 300 to
1400 feet. The topography ranges from gently sloping areas on low plateaus to steep side
slopes. The soils in these areas formed in material derived from igneous or sedimentary
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rock and are often poorly drained. The South Santiam and Calapooia Rivers, and minor
streams such as Thomas and Crabtree Creeks, dissect these low foothills forming major
and minor valleys that have both narrow flood plains and narrow stream terraces.’

The mountainous uplands of the western Cascade Range have elevations up to 5000 feet.
The Cascades formed from volcanic material such as hard basalt and soft pyroclastic and
sedimentary material. Volcanic ash covers much of the higher areas. The differences in
the hardness of these materials accounts for the differing rates of dissection. The
mountains are characterized by gently sloping soils on high plateaus and steep to very
steep soils on canyon walls and side slopes. Steep headwalls and rolling slump blocks
indicate slumping and landslide problems in some areas.

The Cascades are drained by tributaries of the Willamette River system. The upper
valleys of the tributaries are narrow and have stream terraces of recent origin. The
streams are characterized by waterfalls and numerous rapids until they reach the nearly
level areas of the Willamette Valley.

The U.S. Army Corps of Engineers has built flood control dams on the North, South and
Middle Forks of the Santiam River. These structures have controlled much of the
historical flooding in the lower reaches of the valleys, especially those of the Willamette
Valley. Many areas that were active flood plains in the past are no longer subject to
periodic flooding.

Population and Demographics

Linn County is undergoing changes in its population. In 2009 the County’s population
was 110,865. This is a 7.6 percent increase from the 2000 Census population of
103,069.° Rapid population growth can occur within hazardous areas if not properly
managed. Table 2.1 shows the estimated population of Linn County for July 1, 2009.

Table 2.1. Linn County Estimated Population (July 1, 2009)

Community Population Percent of Total
Unincorporated Linn County 31,988 28.8%
Albany (Linn County Part) 42,102 37.9%
Brownsville 1,780 1.6%
Gates (Linn County Part) 50 <0.1%
Halsey 840 0.8%
Harrisburg 3,455 3.1%
Idanha (Linn County Part) 85 0.1%
Lebanon 15,580 14.1%
Lyons 1,135 1.0%
Mill City (Linn County Part) 1,330 1.2%
Millersburg 1,170 1.1%
Scio 790 0.7%
Sodaville 295 0.3%
Sweet Home 9,050 8.2%
Tangent 1,000 0.9%
Waterloo 215 0.2%
Total Linn County 110,865 100.0%
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Source: Population Research Center, Portland State University, March 2010

Linn County is also experiencing demographic changes in terms of age. From 2000 to
2008, the age group under 5 increased 10.9 percent, those 55-59 increased 31.5 percent,
those 60 — 64 increased 44.7 percent, and the 85 and over age group increased 30.8
percent. See Table 2.2 below.

Table 2.2. Linn County Population by Age, 2000, 2008

Age Range 2000 2008 % Change
Under 5 7,038 7,808 10.9%
5t09 7,337 7,710 5.1%
10 to 14 7,720 7,346 -4.8%
15t0 19 7,514 7,580 0.9%
20to 24 5,833 6,536 12.1%
25t034 12,699 16,288 28.3%
35to 44 15,131 14,572 -3.7%
45t0 54 14,787 15,764 6.6%
55 to 59 5,647 7,425 31.5%
60 to 64 4,409 6,381 44.7%
65to 74 7,428 9,364 26.1%
7510 84 5,574 6,021 8.0%
85 and over 1,952 2,553 30.8%
Total 103,069 115,348 11.9%

Source: U.S. Census 2000 Table P12, and 2008 American Community Survey Table B01001

Disaster impacts (in terms of loss and the ability to recover) vary among population
groups following a disaster. A disproportionate burden is placed upon special needs
groups, particularly children, the elderly, the disabled, minorities, and low-income
persons. Above, Table 2.1 shows that from 2000 to 2008 the elderly population (85 and
over) has grown by 30.8 percent. Moreover, the age groups from 55 to 59 and 60 to 64
both grew between 30 and 45 percent in that time, implying that this will translate into
much higher elderly growth in a few decades. Elderly individuals may require special
consideration due to sensitivities to heat and cold, dependence on others for
transportation and comparative difficulty in making home modifications that reduce risk
to hazards. Additionally, Table 2.3 shows that 19.8 percent of Linn County’s population
is between the ages of 0 and 14. In general, children are more vulnerable to extreme heat
and cold, have fewer transportation options, and require assistance to access medical
facilities.

Table 2.3 Linn County Youth and Senior Populations, 2008

% of
Age Range Number Population
0-14 22,364 19.8%
65-74 9,364 8.1%
75+ 8,574 7.4%

Source: U.S. Census, 2008 American Community Survey, Table B01001
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Housing

Much of the housing outside of cities in Linn County is on small acreage home sites
clustered together in rural residential exception areas and within the county’s eight
unincorporated rural communities. In 2002 there were an estimated 5,129 housing units
within these types of rural communities in Linn County.’

The older a structure is, the greater the risk of damage from a natural disaster. Homes
built before the late 1960s normally did not incorporate earthquake resistant designs. The
Linn County Building Ordinance began recognizing the importance of developing outside
flood prone areas in 1971. The County adopted a floodplain development code in 1980.
The Federal Emergency Management Agency did not complete comprehensive
floodplain mapping in Linn County until 1986.

The year-built date for homes and the housing unit type is important for assessing risk
and developing mitigation strategies. Table 2.5 shows housing by construction date.

Table 2.5 shows that as of March 2000, 72 percent of housing units in Linn County were
constructed prior to 1980. A greater percentage of housing units in unincorporated areas
are mobile home units compared to urban areas, while nearly all multi-family units are in
incorporated places.

Table 2.5. Linn County Housing Units in 2000 by Year Structure Built

Year Structure Built Housing Units Percent of Total
Before 1960 10,035 35%

1960 to 1979 9,892 34%

1980 to 2000 6,933 24%
2001-2009 1,959 %

Total 28,819 100%

Source: U.S. Bureau of the Census, Profile of Housing Characteristics 2000

Housing type and age are important factors in hazard mitigation planning. Certain
housing types tend to be less disaster resistant and warrant special attention: mobile
homes, for example, are generally more prone to wind and water damage than standard
stick-built homes. Generally the older the home is, the greater the risk of damage from
natural disasters. This is because stricter building codes have been developed following
improved scientific understanding of plate tectonics and earthquake risk. In Oregon, for
example, building codes that incorporated current seismic risks weren’t adopted until the
1990s.® In addition, FEMA began assisting communities with floodplain mapping during
the 1970’s, and communities developed ordinances that required homes in the floodplain
to be elevated to one foot above Base Flood Elevation® *°.

As seen in Table 2.5 below, 68.9 percent of Linn County homes were single-family
residences in 2007, 15.5 percent were multi-family homes, 14.4 percent were mobile
homes, and 0.2 percent were boats/ RVSs, vans, etc.

Table 2.5. Linn County Housing Characteristics
Single Multi- Mobile Boat, RV,
Family Family  Homes Van, etc.

68.9% 16.5% 14.4% 0.2%
Source: US Census, American Community Survey 2005-2007 Table B25024
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Employment and Economics

Linn County’s economy is relatively diversified. According to the Oregon Employment
Department, Linn County’s 2005 economic diversity rating was nine (with one being the
most diverse, and 36 being the least).** An economy that is heavily dependent upon a few
key industries may have a more difficult time recovering after a natural disaster than one
with a more diverse economic base.

Economic resilience to natural disasters is particularly important for the major
employment sectors in the region. If, these sectors are negatively impacted by a natural
hazard, such that employment is affected, the impact will be felt throughout the regional
economy. In Linn County, as shown in Table 2.6 below, Trade, Transportation, and
Utilities is the largest employer, and provides 21 percent of the county’s jobs.
Government is the second largest source of employment in the county. In the event of a
natural disaster, the government sector may not be as vulnerable as other sectors, since
employees will be called upon to provide support and structure for their communities and
will have outside funding sources.

Table 2.6 Linn County Employment by Major Industry, 2008

Jobs per % of
NAICS IndusF'Zry Industry
Natural Resources & Mining 2,172 5%
Construction 2,520 6%
Manufacturing 8,052 18%
Trade, Transportation, & Utilities 9,281 21%
Wholesale 1,558 4%
Retail 4,743 11%
Transportation, Warehousing & Utilities 2,980 7%
Information 465 1%
Financial Activities 1,274 3%
Finance & Insurance 858 2%
Real Estate Rental & Leasing 416 1%
Professional & Business Services 3,474 8%
Professional, Scientific & Technical Svcs 834 2%
Management of Companies 341 1%
Admin & Support, Waste Mgmt & Remediation Svcs 2,299 5%
Education & Health Services 4414 10%
Education 368 1%
Health & Social assistance 4,046 9%
Leisure & Hospitality 3,129 7%
Arts, Entertainment & Recreation 311 1%
Accommodations & Food Services 2,818 6%
Other Services 1,515 3%
Total All Government 7,488 17%
Total Employment 43,792

Source: Oregon Employment Department: Covered Employment and Wages: Linn County, 2008

An organization is considered part of the manufacturing sector if its primary business is
to transform raw materials into new products through mechanical, physical, or chemical
processes. Manufacturing covers many separate industries, including aerospace, apparel,
computers, automobiles, pharmaceuticals, printing, steel, and textiles, among others, and
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provides products that contribute and support all other economic sectors.*? The industry
relies on an open transportation network for both customers and supplies and is
particularly sensitive to road closures (e.g., from winter storms or flooding). The
dependency of other sectors on the manufacturing sector for goods may result in
shortages in critical times of need. However, this is dependent on the type of good and
whether the population considers it necessary for daily life. There may be a lack of
demand for luxury items, which may negatively impact the manufacturing sector.

The trade, transportation, & utilities super sector is comprised of wholesale and retail
trade, transportation and warehousing, and utilities. The challenges that the
manufacturing sector faces in a natural disaster are also relevant to the trade,
transportation, & utilities sector. One of the more vulnerable parts of this sector is
utilities. Utilities are used in most aspects of everyday life and services are easily
disrupted following a natural disaster. This will place an increased demand on utility
workers to restore needed utilities post disaster.

Median income can be used as an indicator of the strength of the region’s economic
stability. In 2005, the median household income in Linn County was $39,305. This is
about 15 percent below the 2005 national median household income of $46,242.
Similarly, in 2008, the County’s median household income was about 14 percent below
the nation’s median income. The County’s median household income changed between
2005 and 2008, however, it increased at the same rate as the nation’s 13% rate (see Table
2.7 below). Although median household income can be used to compare areas as a whole,
this number does not reflect how income is divided among area residents.

Table 2.7 Linn County Median Household Income, 2005 and 2008

Area 2005 2008 % Change
United States $46,242 $52,029 13%
Oregon $42,944 $50,169 17%
Linn County $39,305 $44,571 13%

Source: U.S. Census Bureau, 2005 and 2008 American Community Survey

While Linn County’s population and income are increasing, Table 2.7 shows the poverty
rate is decreasing among all ages. However, a significant portion of the population is still
in poverty. Low income populations may require additional assistance following a
disaster because they may not have the savings to withstand economic setbacks, and if
work is interrupted, housing, food, and necessities become a greater burden. Additionally,
low-income households are more reliant upon public transportation, public food
assistance, public housing, and other public programs, all of which can be impacted in the
event of a natural disaster.

Table 2.8 Linn County Poverty, 2005 and 2008

2005 2008
Ages Total Persons % of Population Total Persons % of Population
All Ages in Poverty 17,267 16.0% 16,264 14.1%
Under 18 in Poverty 25,361 23.5% 22,839 19.8%

Source: U.S. Census Bureau, 2005 and 2008 American Community Survey
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Historic and Cultural Resources

Historic and cultural resources such as historic structures and landmarks can help to
define a community and may also be sources of tourism dollars. Because of their role in
defining and supporting the community, protecting these resources from the impact of
disasters is important. As an important historical and cultural resource, the Willamette
River offers natural beauty, abundant wildlife, and diverse recreational opportunities.*® In
addition to natural resources, Linn County also has nearly 70 structures on the National
Register of Historic Places™*:

Linn County Natural Hazard Mitigation Plan - Section 2: Community Profile

Aegerter, David and Maggie, Barn, Scio, Oregon

Albany Custom Mill (Water Street Station), Albany, Oregon

Albany Downtown Commercial Historic District, Albany, Oregon

Albany Municipal Airport, Albany, Oregon

Angell-- Brewster House, Lebanon, Oregon

Archibald, Steven and Elizabeth, Farmstead (Archibald-Ropp Farmstead), Tangent,
Oregon

Barber, Granville H., House, Albany, Oregon

Baker, Hiram, House, Lebanon, Oregon

Booth, Dr. J.C., House, Lebanon, Oregon

Boston Flour Mill (Thompson Flouring Mill), Shedd, Oregon

Brown, Hugh Leeper, Barn, Brownsville, Oregon

Brown, John and Amelia, Farmhouse (Atavista Farm), Brownsville, Oregon
Cascadia Cave (35 LIN 11), Cascadia, Oregon

Chamberlain, George Earle, House, Albany, Oregon

Chambers, Matthew C., Barn, Albany, Oregon

Cochran, William, Barn (Eggleston, Mattie and Wingo, Barn), Brownsville, Oregon
Cooley, George C., House, Brownsville, Oregon

Crabtree Creek—Hoffman Covered Bridge, north of Crabtree, Oregon
Crandall, Louis A., House, Lebanon, Oregon

Crawfordsville Bridge, Crawfordsville, Oregon

Dawson, Alfred, House, Albany, Oregon

Elkins Flour Mill, Lebanon, Oregon

Fields, Hugh, House, Brownsville, Oregon

First Baptist Church of Brownsville, Brownsville, Oregon

First Evangelical Church of Albany, Albany, Oregon

Flinn Block, Building, Albany, Oregon

Hackleman Historic District, Albany, Oregon

Hamilton, Joseph, Farm Group, Albany, Oregon

Hannah Bridge, Scio, Oregon

Harrisburg Odd Fellows Hall, Harrisburg, Oregon

Hochstedler, George, House, Albany, Oregon

Howe, C.J., Building, Brownsville, Oregon

Independence Prairie Ranger Station, Willamette National Forest, Marion Forks,
Oregon

Larwood Bridge, east of Crabtree, Oregon

Lebanon Pioneer Cemetery, Lebanon, Oregon
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Lebanon Southern Pacific Railroad Depot, Lebanon, Oregon
Macpherson, Hector and Margaret, Barn, Albany, Oregon

Maurer, Joseph and Barbar, House, Lebanon, Oregon

Methodist Episcopal Church South (Bethesda Heritage Church), Albany, Oregon
Milde, Gottlieb and Della, Barn, Brownsville, Oregon

Monteith Historic District, Albany, Oregon

Monteith, Thomas and Walter, House, Albany, Oregon

Moore, John and Mary, House, Brownsville, Oregon

Moyer, John M., House, Brownsville, Oregon

Mt. Pleasant Presbyterian Church, Stayton, Oregon

Parker, Moses, House, Albany, Oregon

Perry, E.C., Building, Scio, Oregon

Porter-Brasfield House, Shedd, Oregon

Ralston, John and Lottie, Cottage, Lebanon, Oregon

Ralston, John, House, Albany, Oregon

Rock Hill School, Lebanon, Oregon

Ross- - Averill House, Brownsville, Oregon

Ryan, Michael and Mary, Barn, Scio, Oregon

Short Bridge, Cascadia, Oregon

Smith, James Alexander and Elmarion, Barn and Lame — Smith House, Halsey,
Oregon

St. Mary’s Roman Catholic Church, Albany, Oregon

Starr and Blakely Drug Store, Brownsville, Oregon

Stellmacher, Gus and Emma, Farmstead, Tangent, Oregon

Thomas Creek — Gilkey Covered Bridge, north of Crabtree, Oregon
Thomas Creek — Shimanek Covered Bridge, east of Scio, Oregon
United Presbyterian Church and Rectory, Albany, Oregon

United Presbyterian Church of Shedd (Valley Rose Chapel), Shedd, Oregon
Weddle Bridge, northwest of Crabtree, Oregon

Wesely, Joseph, House and Barn, Scio, Oregon

Wigle Cemetery, Harrisburg, Oregon

Wigle, Abraham and Mary, House, Harrisburg, Oregon

Wigle, Jacob and Maranda K., Farmstead, Brownsville, Oregon
Z.C.B.J. Tolstoj Lodge No. 224, Scio, Oregon

Transportation and Commuting Patterns

The communities of Linn County are linked together and to other regions of the state by
Interstate 5, U.S. Highway 20, State Highway 34, State Highway 99E, and a well
developed and maintained network of regional and local rural highways and county
roads. Growth in the county will increase the number of vehicles on the roads. A high
number of workers driving alone to work will increase traffic congestion and the risk of
accidents. Increasing numbers of vehicles can place stress on roads, bridges and
infrastructure in rural areas where traffic is confined to fewer transit roads.
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According to the 2000 U.S. Census, 79 percent of Linn County workers drive to work
alone, and the average commute time is 22 minutes each way. Table 2.9 shows the
commuting patterns for Linn County workers.

Table 2.9 Linn County Commuting Patterns by Transportation Type

Commute Type Number Percent
Drove Alone: Car, Truck or Van 35,991 79.3
Carpooled: Car, Truck or Van 5,373 11.8
Public Transportation 128 0.3
Walked 1,321 29
Other Means 511 11
Worked at Home 2,049 4.5
Total (Workers 16 years and over) 45,373 100
Mean Travel Time to Work (Minutes) 22.2 --

Source: U.S. Census Bureau, Census 2000 Profile of Selected Economic Characteristics

Most employed residents of the county remain in the area to work. Table 2.10 shows
that more Linn County workers commute from Linn County to counties outside the
Linn/Benton/Lincoln County region to work than the number of workers who commute
to Linn County from outside the county.

Table 2.10 Linn County Commuting Patterns by County of Origin
Percent of Linn County Residents That Work, Who Work:

In Linn County In Benton or Lincoln Counties Qutside Linn, Benton, or Lincoln Counties
73.6% 11.6% 14.8%
Percent of Linn County Jobs Held by Workers Living:
In Linn County In Benton or Lincoln Counties Outside Linn, Benton, or Lincoln Counties
77.2% 11.2% 11.6%

Source: Oregon Employment Department, 2002 Regional Economic Profile

Hazards such as localized flooding can render roads unusable. A severe winter storm
such as occurred in Linn County in January 2002 can disrupt the daily driving route of
thousands of people or make driving prohibitively hazardous. A natural disaster or
emergency that cuts off access on a rural road or highway can shut down the local or
regional transit system, making evacuations difficult, increasing commuting time and
distances, impacting the local or regional economy, and in some cases completely
isolating a local area or economy.

Bridges and Highways

Bridges that are not seismically retrofitted that are in areas subject to earthquakes can
create significant risks. Damaged bridges can disrupt or cut off traffic flow and lead to
economic losses when commuters and consumers have difficulty reaching their
destinations and when businesses are unable to deliver products and services to their
clients.

Linn County currently owns 329 bridges. Inspection is provided by the Oregon State
Highway Division. Bridges less than 20 feet in length are inspected by Linn County. All
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Linn County bridges are inspected at two year intervals. Bridges that are found to be in
critical condition during an inspection are prioritized for immediate replacement.
Continued repair, maintenance and widening of bridges will be necessary over the next
20 years. Linn County is working closely with the Oregon Department of Transportation
to inventory and rank all the County’s bridges with respect to earthquake response.*

Three bridges in the county are considered too narrow. These are the Brownsville
Bridge, the Scio Bridge and the Mill City Bridge. Linn and Benton counties are
separated by the Willamette River so there are no land connections between the two
counties. There are only two bridge crossing points linking the two counties, comprising
five total bridges. Two are on Highway 20 in Albany and three are on Highway 34 at
Corvallis.

The Van Buren Street Bridge linking Linn County and the City of Corvallis on Highway
34 is in need of improvement or replacement. Damage to any of these crossings could
impact the economies of the two counties. These inter-county routes may become
strained with increased development and commuting traffic.

A well developed network of local rural highways and county roads connects the Linn
County communities to each other and to the region. Interstate 5 (I-5) is the major north-
south freeway through Linn County and is the main route for vehicles traveling between
Eugene and Portland and between Washington and California. Highway 99E runs
parallel to I-5 and serves the communities of Harrisburg, Halsey, Shedd, Tangent, and
Albany, as well as providing a backup route to the freeway. Other state highways the
serve Linn County include:

e US Route 20 -- Runs from Newport at the Oregon Coast east through Corvallis,
Albany, Lebanon, Sweet Home and then continues beyond eastern Oregon;

e State Highway 34 — Runs from Waldport at the Oregon Coast east through
Corvallis, Albany and Lebanon;

e State Highway 226 — Runs from US Route 20 near Crabtree northeasterly through
Scio and Lyons to Marion County; and

e State Highway 228 — Runs from Halsey east across 1-5 to Brownsville and Sweet
Home.

Figure 2.4 below shows the major transportation routes in Linn County.
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Figure 2.4 Linn County Transportation Routes
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Lifeline Routes

Lifeline routes are critical transportation routes that are vital to continued pubic safety,
mobility and commerce in the event of a natural disaster. The ODOT has identified state
highways and important secondary lifeline routes in Linn County. The County designates
the ODOT lifeline routes in Linn County as Priority 1 routes. Priority 1 routes receive the
highest priority for emergency road maintenance in the event of road closures.

The Linn County Road Department is divided into five maintenance districts. The lifeline
route priority maps are attached to the end of this section. The lifeline route maps are
organized by maintenance district and show the emergency maintenance classification for
Priority 1, Priority 2, and Priority 3 routes.

Infrastructure & Critical Facilities

Transportation networks, systems for power transmission, and critical facilities such as
hospitals and police stations are all vital to the functioning of the region. Due to the
fundamental role that infrastructure plays both pre-and post-disaster it deserves special
attention in the context of creating more resilient communities. The information
documented in this section of the profile can provide the basis for informed decisions
about how to reduce the vulnerability of Linn County’s infrastructure to natural hazards.
During an emergency, local transit systems can be shut down, affecting evacuations. In
addition, roads may become unusable from localized flooding and severe winter storms
can potentially disrupt the daily driving routine of county residents.
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It is important to understand the transportation network and commuting characteristics of
your community in order to maintain an effective response system to natural hazards. The
communities of Linn County are linked together and to other regions of the state by
Interstate 5, U.S. Highway 20, State Highway 34, State Highway 99E, and a network of
regional and local rural highways and county roads. The average annual daily traffic
volumes on I-5 within Linn County are currently estimated at 94,900 vehicles per day.®
Highway 99E runs north to south, providing connections to Tangent and Albany.
Highway 20 and Highway 22, run east to west, providing the main access for the rural
areas of Linn County. Highway 20 has an average daily traffic count of 22,700 vehicles
per day.!” According to the U.S. Census, 88 percent of Linn County’s population
commutes by personal vehicle; 77 percent drive alone and 11 percent carpool. About 0.4
percent of the commuters use public transit.*®

The major providers of public transportation include Linn-Benton Loop Bus, and Albany
and Corvallis Transit Systems. Railroads and airports provide other modes of
transportation in the county. Linn County is served by the Burlington Northern & Santa
Fe (BNSF), Union Pacific (UP), Portland & Western (P&W), and Albany & Eastern
(A&E) railroads®. Facilities that support air travel include 4 public airports, 20 private
airstrips, and one helipad.”

The condition of bridges in the County is also a factor that affects risk from natural
hazards. Most bridges are not seismically retrofitted, which is a particularly important
issue because of the County’s risk from earthquakes. Impacted bridges can disrupt traffic
and exacerbate economic losses because of the inability of industries to transport services
and products to clients. Refer to Table 2.11 for a complete listing of bridges located
within Linn County. The county owns 336 bridges.

Table 2.11 Bridges Located in Linn County

Bridges within Linn County

State 219
County 336
City 32
Historical Covered Bridges 8
Total 595

Source: Oregon State Natural Hazard Risk Assessment, Region 3, 2009.

Linn County bridges 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. The County bridge inspection program addresses
all National Bridge Inspection Standards. The Linn County maintenance force makes
routine bridge repairs.?* The Willamette River separates Linn and Benton County. There
are no land connections between the two counties. Five bridges provide linkages between
Linn and Benton County. Two of these bridges are located along Highway 20 in Albany
and three are located along Highway 34 in Corvallis.

Critical facilities are those facilities that are essential to government response and
recovery activities. These facilities include local police and fire stations, public works
facilities, sewer and water facilities, hospitals, and shelters. Table 2.12 provides a list of
Linn County’s critical facilities and structures.
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Table 2.12 Critical Facilities in Linn County

Facility Number
Hospitals (beds) 2 (131)
Police Stations 4
Fire & Rescue 7

Source: State Hospital Licensing Department, Local Sheriff Offices, Oregon State Fire Marshal.

Other critical and necessary facilities vital to the efficient delivery of key governmental
services, or that may significantly impact the public’s ability to recover from
emergencies, include correctional institutions, public services buildings, law enforcement
centers, courthouses, and juvenile service buildings.

Dam failures can occur at any time and are quite common. While most result in minor
damage and pose little threat, some have the potential for severe damage where fatalities
exist. The National Inventory of Dams has developed a listing of High Threat Potential
Hazard dams for the nation. Table 2.13 lists the dams in these inventories for Linn
County.

Table 2.13 National Inventory of Dams, Linn County

County  Power Plants Dams  High Threat Dams
Linn 1-93 MW 11 7
Source: Oregon Department of Energy, National Inventory of Dams.

Emergency Facilities

Emergency facilities include law enforcement, fire and ambulance facilities, and
emergency operations center (EOC) sites. The following tables list emergency facilities
in Linn County. Figure 2.5 shows the location of major critical facilities in Linn County.

Table 2.14 Law Enforcement Facilities

Facility Description Facility Address
Linn County Sheriff’s Office: 1115 Jackson St. SE, Albany
Main office, Jail, 911/Dispatch Center, EOC
Civil Division Substation 300 4™ Ave. SW, Albany
Sheriff’s Brownsville Substation 255 N. Main St., Brownsville
Sheriff’s Harrisburg Substation 354 Smith St., Harrisburg
Sheriff’s Lyons Substation 242 Fifth St., Lyons
Sheriff’s Mill City Substation 274 SW Cedar St., Lyons
Sheriff’s Millersburg Substation 4310 NE Woods Rd., Albany
Sheriff’s Scio Substation 38957 N. Main St., Scio
Sheriff’s Sweet Home Substation 1951 Main St., Sweet Home
Sheriff’s Sweet Home Substation 3225 Hwy. 20, Sweet Home
Albany Police Department: 1117 Jackson St. SE, Albany

Also secondary PSAP & dispatch for police
Lebanon Police Department: 40 E. Maple St., Lebanon
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Also secondary PSAP & dispatch for police

Sweet Home Police Department: 1950 Main St., Sweet Home

Also PSAP/Dispatch for police & fire

Oregon State Police: Albany state police barracks 3400 Spicer Dr., Albany

Source: Linn County Emergency Management; May 15, 2004

Table 2.15 Fire and Ambulance Facilities

Facility Description

Facility Address

Albany Fire Department

Headquarters

Station 11 — fire & ambulance
Station 12 — fire & ambulance
Station 13 — fire & ambulance

Station 14 - fire & ambulance

333 Broadalbin, Albany
110 Sixth Ave SE

120 34" Ave. SE

1980 Three Lakes Rd. SE
1850 Gibson Hill NW

Brownsville Fire District

Station 61

255 N. Main St. Brownsville

Halsey/Shedd/Peoria Fire District

Halsey Fire Station 51
Shedd Fire Station 52
Peoria Fire Station 53

Oakville Fire Station 54

740 W. Second St., Halsey
31922 B St., Shedd

29399 Abraham Dr., Peoria
31919 Oakville Dr., Oakville

Harrisburg Fire District

Station 41

500 Smith, Harrisburg

Jefferson Fire District

Station 630

4310 NE Woods Rd., Albany

Lebanon Fire District

Station 31 — fire & ambulance, joint

w/City EOC

Station 32 — fire

Station 33 — fire

1050 W. Oak St., Lebanon

34128 E. Lacomb Dr., Lacomb
30570 Fairview Rd., Lebanon

Lyons Fire & Ambulance District

Station 550 — fire & ambulance

Station 570 - fire

1114 Main St., Lyons
39079 Jordan Rd., Lyons
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Mill City Fire District

Station 790 400 S. First, Mill City

Scio Fire District

Station 90, Admin., joint city/fire 38975 SW Sixth Ave.

district EOC
Station 91 39023 Second Ave.
Station 92 37587 Crabtree Dr., Crabtree
Station 93 43042 Burmester Dr., Scio

Sweet Home Fire & Ambulance

Station 21 — fire & ambulance 1099 Long St., Sweet Home
Station 22 1390 47" Ave., Foster

Station 23 25995 First Ave., Crawfordsville
Station 24 Hwy. 20, Cascadia

Tangent Fire District

Station 71 32053 Birdfoot Dr., Tangent

Source: Linn County Emergency Management; May 15, 2004

Table 2.16 Emergency Operations Center Sites

Facility Description

Facility Address

Linn County Courthouse: alternate EOC, principal
seat of county government, critical site for county
information technology & GIS, sheriff’s substation
for the civil division

Albany City Hall: principal seat of city government/
city EOC

Brownsville City Hall: principal seat of city
government/ EOC

Halsey City Hall: principal seat of city government,
city EOC

Harrisburg City Hall: principal seat of city
government/ EOC

Lyons City Hall: principal seat of city government
Lebanon City Hall: principal seat of city government
Mill City Hall: principal seat of city government

Millersburg City Hall: principal seat of city
government/ EOC

Scio City Hall: principal seat of city government, city

300 4™ Ave. SW, Albany

333 Broadalbin, Albany

255 N. Main St., Brownsville
773 W. First St., Halsey

354 Smith St., Harrisburg

449 Fifth St., Lyons

925 Main St., Lebanon

252 SW Cedar St., Mill City
4222 Old Salem Rd, Albany

38957 NW 1* Ave., Scio
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EOC

Sodaville City Hall: principal seat of city government/ 30723 Sodaville Rd., Sodaville
EOC

Sweet Home City Hall:  principal seat of city 140 12" Ave., Sweet Home
government/ EOC

Tangent City Hall: principal seat of city government, 32166 Old Oak Dr., Tangent
city EOC

Source: Linn County Emergency Management; May 15, 2004

Figure 2.5 Linn County Critical Facilities
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Land Use & Development

Linn County encompasses both the rich agricultural lands of the Willamette Valley and
the productive forested mountainsides of the Cascade Range. Much of the area in the
eastern portion of Linn County is classified as Forest Resource in the Comprehensive
Plan with the majority of this in the Cascade mountain range. The topography, sparse
population and high precipitation of this region make it a prime location for forestry.
Over 900,000 acres, nearly 65 percent of Linn County, is forested.?> Much of the forested
land is held in large-acre ownership with the Willamette National Forest managed by the
U.S. Forest Service as one of the largest holdings. The Bureau of Land Management
(BLM) in the U.S. Department of the Interior administers lands under its jurisdiction®.
Agricultural activity occurs throughout the valley region and in the foothills of the
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county. Between the farmlands in the west and the mountainous forests in the east is an
area that blends the character of the two major geographic regions of Linn County. In the
foothills of the Cascade Range, spanning from the northern to the southern border of the
county are hilly lands with many streams. Rural residential development has occurred
within these areas. These lands are designated Farm/Forest, a hybrid of the agricultural
lands and the forestlands and comprise approximately seven percent of Linn County.
Land ownership is depicted in Figure 2.6 below.

Figure 2.6 Linn County Land Ownership
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Linn County is a large, predominately rural county characterized by a dispersed
settlement pattern and three main population centers — Albany, Lebanon and Sweet
Home. Linn County consists of 15 incorporated cities and six unincorporated
communities. Unincorporated communities are settlements located outside urban growth
boundaries and include a mixture of land uses, specifically at least three commercial,
industrial or public land uses.?* In 2008, it was estimated that 110,185 people were living
in Linn County. About 78,300 reside within the incorporated boundaries of the 15
communities in Linn County. There are about 31,800 people living in the unincorporated
area of the county.?® Most of the projected growth of Linn County will occur within the
Urban Growth Boundary (UGB). Most new residential, commercial, and industrial
development will occur on UGB lands surrounding the major populous areas.?
Currently, it appears as if growth with Linn County come to a halt. The decline of
residential development is an indicator of this occurrence. From 2005 to 2008 the amount
of building permits issued in Linn County decreased by 67 percent.?’ Table 2.17 gives a
detailed breakdown of the types and quantities of issued residential building permits.
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Table 2.17: Issued Building Permits in Linn County, 2005 and 2008.

2005 2008
Buildings Units Building Units
Single Family 865 865 260 260
Two Family 18 36 6 12
Three and Four Family 3 11 1 4
Five or More Family 4 103 23 264
Total 890 1,015 290 540

Source: US Census Bureau, “Building Permits: Annual 2005 & 2008.” 2008.

Government Structure

Local governments and their departments can encourage natural hazard mitigation at the
county level by integrating mitigation strategies into existing plans, policies, and
programs. If mitigation strategies are successfully integrated, mitigation becomes part of
a government’s daily activities. This section describes Linn County’s county government
departments that can be useful for hazards mitigation.

Linn County’s governing jurisdiction includes all areas not governed by the Bureau of
Land Management, Willamette National Forest, or State owned land. Linn County has 3
County Commissioners, elects an assessor, county clerk, district attorney, sheriff,
treasurer, and consists of the following departments.

Business Development: provides business planning and counseling, financial
counseling, loan packaging, and financial assistance to local business. This department
can provide information to local businesses about incorporating hazard mitigation into
their business practices

Circuit Court: provide fair and accessible justice services that protect the rights of
individuals, preserve community welfare and inspire public confidence.

County Attorney: responsible for responding to legal issues of Linn County. Serves as a
legal resource center for county departments and personnel.

Extension Services: The Linn County Office of the Oregon State University Extension
Service provides research-based educational information and programs in agriculture,
forestry, 4-H/youth and Family and Community Development for the citizens of Linn
County. Extension services can assist in disseminating information about natural hazards
mitigation to the public.

Fair & Expo Services: responsible for assuring the long-term viability of the Linn
County Fairgrounds, presenting an exceptional Annual Fair which celebrates the heritage
and diversity of Linn County, and providing year-round opportunities for facility usage.
The fair and expo services department can incorporate mitigation activities into their
buildings and operations to reduce the impact of hazards to the Linn County Fairgrounds.

GIS: Geographic Information System (GIS) is designed for developing, maintaining,
analyzing and displaying digital spatial data. The GIS department can play a role in
identifying areas vulnerable to natural hazards.

Health Services: responsible for providing health related programs and services to
citizens of Linn County. Programs and services include; Alcohol, drug, and problem
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gambling prevention and treatment; Commission on Children and Families; Development
Disabilities programs; Environmental Health programs; and Mental Health Services.
Health services can play a role in mitigation by informing the public about natural
hazards that Linn County faces.

Justice Courts: responsible for carrying out legal processes regarding certain civil and
criminal actions that arise outside city limits of any municipality. Linn County Justice
Courts are located in Harrisburg, Lebanon, and Sweet Home.

Juvenile: increase public safety by coaching youth and families to make positive choices
through education, skill building and community partnerships.

Law Library: legal research library serving citizens and legal professionals.
Museums: holds historical information representing all of Linn County.

Parks: responsible for maintaining or developing public recreational areas. This includes
but is not limited to hiking trails, camping and swimming areas, boat access points, and
other points of interest included in the 22 county parks. Parks can be a partner in
implementing mitigation action items to reduce the impact of hazards on local parks.

Planning and Building: responsible for planning and building tasks such as permitting,
code enforcement, examination of plans and buildings, code violations, and
implementation of the county comprehensive plan. Planning and building departments
play an important role by creating and/or implementing policies related to hazards
mitigation.

Roads: responsible for the maintenance of approximately 1,139 miles of roadway and
325 Dbridges, as well as hundreds of culverts and other minor structures. The road
department can integrate action items related to mitigating hazards to road infrastructure.

Surveyor: responsible for providing the citizens of Linn County with professional
surveying expertise and advice, and carry out the surveying duties required by the Oregon
Revised Statutes.

Tax Collector: responsible for collecting property taxes from each property owner in
Linn County.

Existing Plan & Policies

Communities often have existing plans and policies that guide and influence land use,
land development, and population growth. Such existing plans and policies can include
comprehensive plans, zoning ordinances, and technical reports or studies. Plans and
policies already in existence have support from local residents, businesses and policy
makers. Many land-use, comprehensive, and strategic plans get updated regularly, and
can adapt easily to changing conditions and needs.

The Linn County multi-jurisdictional Natural Hazards 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 Hazards Mitigation Plan helps identify what resources already
exist that can be used to implement the action items identified in the Plan. Implementing
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the natural hazards mitigation plan’s action items through existing plans and policies
increases their likelihood of being supported and getting updated, and maximizes the
county’s resources.

The following is a list of active plans and policies in Linn County that are relevant to
natural hazards mitigation.

Name: Linn County Comprehensive Plan®®
Date of Last Revision: 2001
Author/Owner: Linn County

Description: Provides a general path for the course of growth and development of Linn
County. The Comprehensive Plan is charted by the map, goals, and policies of this
Comprehensive Plan in conjunction with the comprehensive plans of the cities in Linn
County.

Relationship to Natural Hazard Miitigation Planning: The Linn County
Comprehensive Plan guides land use within the county. Goals of preserving resources
and protecting life from hazards can be linked to action items that guide development to
reduce the county's risk to natural hazards. Hazard mitigation can be linked to action
items for how the County will implement Oregon Statewide Planning Goal 7
requirements.

Name: Linn County Community Wildfire Protection Plan®
Date of Last Revision: 2007
Author/Owner: EcoNorthwest/Linn County

Description: This plan describes Linn County’s risk from wildfires as well as the
specific steps that it will take to reduce that risk now and in the future. It is a Community
Wildfire Protection Plan (CWPP), a collaborative effort to reduce the potential for future
loss of life and property resulting from wildfire. This CWPP is intended to assist Linn
County in reducing its risk from WUI wildfire hazards by identifying resources,
information, and strategies for risk reduction. It will also help to guide and coordinate
mitigation activities throughout the County.

Relationship to Natural Hazard Mitigation Planning: Action items contained within
this wildfire protection plan are efforts intended to mitigate losses from future wildfires.

Name: Linn County Floodplain Management Code*
Date of Last Revision: 2003
Author/Owner: Linn County

Description: Regulations which apply to all areas of special flood hazard within the
jurisdiction of Linn County, except areas within incorporated cities.

Relationship to Natural Hazard Mitigation Planning: Provisions of the Floodplain
Management Code are to promote public safety and welfare and minimize flood related
losses.

Name: Linn County Transportation Plan Code®!
Date of Last Revision: 2005
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Author/Owner: Linn County

Description: The Transportation Plan contains brief background descriptions of facilities
and issues followed by the complete list of adopted County transportation policies. In
addition, sections of the Plan list and prioritize proposed transportation projects.

Relation to Natural Hazard Mitigation Planning: Transportation systems assist in
evacuation and response in the event of a natural hazard. Action items in the County’s
Natural Hazard Plan that are aimed at making the County's transit system more disaster
resistant to reduce potential damage and risk can be linked to this Plan.

Name: Lebanon Area Emergency Management Plan®
Date of Last Revision: 2007
Author/Owner: City of Lebanon, Lebanon Fire District/City of Lebanon

Description: This plan establishes authority for emergency operations, sets the
emergency policy of the City, establishes a concept of emergency operations, and assigns
emergency roles to City departments.

Relation to Natural Hazard Mitigation Planning: This plan provides a framework
within which all agencies and offices of the City and community can plan and carry out
their respective emergency functions and responsibilities during a disaster or other
emergency situations.

Community Organizations and Programs

Social systems can be defined as community organizations and programs that provide
social and community-based services, such as health care or housing assistance, to the
public. In planning for natural hazard mitigation, it is important to know what social
systems exist within the community because of their existing connections to the public.
Often, actions identified by the plan involve communicating with the public or specific
subgroups within the population (e.g. elderly, children, low income). The County can use
existing social systems as resources for implementing such communication-related
activities because these service providers already work directly with the public on a
number of issues, one of which could be natural hazard preparedness and mitigation.

The following table highlights organizations that are active within the community and
may be potential partners for implementing mitigation actions. The table includes
information on each organization or program’s service area, types of services offered,
populations served, and how the organization or program could be involved in natural
hazard mitigation. The three involvement methods are defined below.

e Education and outreach — organization could partner with the community to
educate the public or provide outreach assistance on natural hazard preparedness
and mitigation.

e Information dissemination — organization could partner with the community to
provide hazard-related information to target audiences.

e Plan/project implementation — organization may have plans and/or policies that
may be used to implement mitigation activities or the organization could serve
as the coordinating or partner organization to implement mitigation actions.
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Populations Served

° Involvement
. o .
Name _ Description Service | ¢ S| B|el|8 § with Natural
and Contact Information Area cgl=|= g = Hazard
215 alE|& § Mitigation
* Education and
égt;zpn)gﬁgea Chamber of | - . outreach .
435 1st Avenue West, Eroylde economic development assistance to local Albany X . _Inforr_natl_on
usinesses. dissemination
Albany * Plan/project
Phone: (541) 926-1517 . .
implementation
Albany Downtown
Association As a city, we pride ourselves on historic preservation « Information
240 2nd Ave. SW Suite and our commitment to responsible development in Albany X di L
issemination
120, Albany Downtown
Phone: (541) 928-2469
Albany-Millersburg
Economic Development A non-profit economic development corporation, Albany - « Information
Corp. 435 | established by the vision of community leaders Millersburg X dissemination
1st Ave. W, Albany interested in strengthening a stagnating economy.
Phone: (541) 926-1519
Albany Senior Services . .
Office Provides member governments and the people living Oli?g;:;:lon and
1400 Queen Ave. Ste. 206, | within the region a broad range of programs and Linn County X | X .
; - : . ; S . * Information
Albany Phone: services, including senior and disability services. dissemination
(541) 967-8630
Condensed Mission Statement: to inculcate a sense of
individual obligation to the community, state and
American Legion Post 10 | nation; to combat the autocracy of both the classes and
1215 Pacific Blvd. S.E. the masses; to make right the master of might; to Linn Count x I x I x !l x!lx!® Information
Albany promote peace and goodwill on earth; to safeguard and y dissemination
Phone: (541) 926-0127 transmit to posterity the principles of justice, freedom
and democracy; to consecrate and sanctify our
comradeship by our devotion to mutual helpfulness.
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Populations Served

° Involvement
Name Description Service | 2| 5| 8| || 5| withNatural
and Contact Information Area 2|3 213|%F 2 Hazard
é SlalYy]| g § Mitigation
Condensed Mission Statement: to inculcate a sense of
individual obligation to the community, state and
American Legion Post 51 | nation; to combat the autocracy of both the classes and
480 South Main Street, the masses; to make right the master of might; to Linn Count x| x| x| x!® Information
Lebanon promote peace and goodwill on earth; to safeguard and y dissemination
Phone: (541) 451-1351 transmit to posterity the principles of justice, freedom
and democracy; to consecrate and sanctify our
comradeship by our devotion to mutual helpfulness.
Boys and Girls Club of N . * Education and
. To inspire and enable all young people, especially those
Albany 1215 SE Hill - . . : outreach
from disadvantaged circumstances, to realize their full Albany X X .
Street, Albany otential as productive, responsible, and caring citizens » Information
Phone: (541) 926-6666 P P » TEsp ' 9 ' dissemination
Boys and Girls Club of _— . * Education and
To inspire and enable all young people, especially those
Lebanon - . ! : outreach
from disadvantaged circumstances, to realize their full Lebanon X X .
305 S 5th Street, Lebanon otential as productive, responsible, and caring citizens * Information
Phone: (541) 258-7105 P P » fesP ' g ' dissemination
ggicgggulzsg:‘fﬁn?:ﬁggn i To provide numerous volunteer services to « Education and
4395 Liberty 425 SW 2nd cogwmumty men;bers In add't'q? to preparing boys_ Linn County X | X | X | X | X outlre?ch .
Ave. Albany and young men for active participation in community ¢ In o_rmajuon
Phoﬁe' (541) 928-6694 life. dissemination
* Education and
Eagles Lodge of Albany Social lodge for members and their guests. . outreach
127 Brodablin St, Albany : o Linn County X | X | X | X|X .
Phone: (541) 926-6622 Supporters of many national, state, and local charities. . Info_rmafuon
' dissemination
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Populations Served

© Involvement
Name Description Service (8| 5| g | ,|g|5| WwithNatural
and Contact Information Area SIE|B8|8|F| 2 Hazard
e = 1%} o iy .
é cla|Y|&)| 28 Mitigation
4
E%?Azzﬁgﬁgort and To inspire and enable all young people, especially « Education and
L those from disadvantaged circumstances, to realize . outreach
6500 Pacific Blvd. SW, : . : . Linn County X X | X .
) their full potential as productive, responsible, and * Information
Albany Phone: (541) caring citizens dissemination
917-4881 '
Provides a setting where children have the
. . . opportunity for developing basic skills and . .
Egrsltyul_n;;iﬂiwgemwm appropriate social behavior, in a cheerful, success- Oifggfﬁlon and
oriented environment. Our emphasis will be upon Linn County X X . :
éﬁiﬁjitgﬁ)v Sngfggg creative, individualized learning experiences as well dis!sr;fmoirrr::tlit:)%n
' as the group living experiences that are important to
the child at this stage.
Girl Scouts To provide numerous volunteer services to « Education and
1221 SW 14th Ave. Albany | SOMmunity members in addition to preparing girls |\ ;o couney | x | x | x | x | x | x | outreach
i and young women for active participation in « Information
Phone: (541) 928-4238 community life. dissemination
* Education and
Lebanon Area Chamber of outreach
Commerce Provide economic development assistance to local Lebanon X « Information
1040 Park Street, Lebanon businesses. dissemination
Phone: (541) 258-7164 * Plan/project
implementation
Mission Statement: the benevolent and protective .
I;fgggon ELKS I(gs?gl%i\rk order of Elks of the United States of America will OuEt?:;:ft]IOﬂ and
Street. Lebanon serve the people and communities through benevolent | Lebanon XXX X X | nformation
Phone: (541) 258-3211 gﬁ;@:;ams, demonstrating that Elks Care and Elks dissemination
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Populations Served

© Involvement
_ Service | & = with Natural
Name Description 2ls|12|g|€|s
and Contact Information Area EIZ|[B|B|E|E Hazard
i = %] o s g
=3 ST S B I = Mitigation
aQ B
Linn- Benton Food Share Part of a statewide network of hunger relief agencies Linn and « Education and
545 SW 2nd, Suite A, dedicated to reaching both those in need and to outreach
] : Benton X | X :
Corvallis educate the larger community about the problem of Counties « Information
Phone: 541-752-1010 hunger and its root causes. dissemination
- e . * Education and
. . Complete listing of all facilities is available at:
L!n_n Counfty Asswted http://www.google.com/search?hl=en&g=Linn+Coun | Linn County X | X outreach :
Living Facilities ty+Oregon+%?2B+Assisted+Living&ag=f&aqi=&oq= » Information
y g geag=leani=&00= dissemination
Linn County OSU The Linn County Office of the Oregon State .
. : S : - ; * Education and
Extension Services University Extension Service provides research-based outreach
104 4th Ave SW/PO Box educational information and programs in agriculture, | Linn County | X | X X | X .
! . * Information
765, Albany forestry, 4-H/youth and Family and Community dissemination
Phone: (541) 967-9169 Development for the citizens of Linn County.
* Education and
Linn County Sheriff's It is the ongoing mission of the Linn County Sheriff's outreach
Office Search and Rescue Office Search and Rescue to save the lives of those Linn Count Ix IxIxlxl!® Information
1115 Jackson St. SE, Albany | lost or injured in the remote wildland areas of Linn y dissemination
Phone: (541) 967-3950 County. * Plan/project
implementation
Rotary Club of Albany Rotary is a worldwide organization of business and «Education and
professional leaders that provides humanitarian outreach
P.O. Box 453, Albany . . - - _
Email: service, encourages high ethical standards in all | Albany X | X | X | X | X | X | eInformation
rich.horton@linnbenton.edu &oocr?(tjlons, and helps build goodwill and peace in the dissemination
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Populations Served

© Involvement
Name Description Service | & s|2|o|8 g with Natural
and Contact Information Area = |= ﬁ g E = Hazard
é cla|Y| & 2 Mitigation
-
gzlr\\l/?;[:aogfpr\ilc’:?y Social « Education and
345 SE. Columbus St. Provides emergency assistance to people in need Linn County X | X | X | X |X ?u:rz(;g(r:rmation
Albany . -
Phone: (541) 928-4774 dissemination
Samaritan Health Services
tgggﬂggs in Albany and Samaritan Health Services is a network of not-for- « Education and
Albany Phone: (541) 812- %I’Oflt hospitals anc_i ph);Slrcllans_dserw_rlllg the cIose—I:<n|t Linn County x Ix Ix |x Ix outre:ch _
4000 regon communities of the mid- Willamette Valley . In o.rma_tlon
Lebanon Phone: (541) 258- and central Oregon Coast. dissemination
2101
The S. Santiam Watershed Council represents a broad
range of stakeholders who live, work, and recreate in
South Santiam Watershed | the South Santiam Watershed. Stakeholders * Education and
Council 4431 Highway participating on the SSWC include rural and urban Linn Count X X outreach
20, Sweet Home residents, private landowners, private timber industry, Y « Information
Phone: (541) 367-5564 agricultural interests, local businesses, community dissemination
organizations, schools, and city, county, state, and
federal governments.
Sweet Home Area ;li?:;;t]lon and
Chamber of Commerce . . . .
1575 Main Street, Sweet Proylde economic development assistance to local Sweet Home . _Informatl_on
Home Phone: businesses. dlssemmayon
(541) 367-1621 * Plan/project
implementation
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Populations Served

© Involvement
Name Description Service | |5 |8| | 8| 5| WithNatural
and Contact Information Area = |= g g E § Hazard
é SlalvY| § Mitigation
Sweet Home Boys and To inspire and enable all young people, especially « Education and
Girls Club 890 18th those from disadvantaged circumstances, to realize Sweet Home X X outreach
Avenue, Sweet Home their full potential as productive, responsible, and * Information
Phone: (541) 367-6421 caring citizens. dissemination
Sweet Home Economic Formed in 1989 to provide leadership in creating an .
Development Group . « Information
. : economic development plan to overcome severe Sweet Home | X . -
1331 Main Street Suite B reductions in timber revenues dissemination
Phone: (541) 367-3061 '
Takena Kiwanis Worldwide, Kiwanis clubs assist children, young « Education and
P.O. Box 276, Albany adults, th_e_aglng and the ne_edy_ln improving Linn County x | x| x X outreach _
Email: communities and encouraging international * Information
takena.kiwanis@gmail.com | understanding dissemination
. . « Education and
United Way of Linn United Way focuseg on the cpllaboratlon_o_f peopl_e outreach
and resources to build healthier communities. United .
County Way diagnoses community problems and partners Linn Count X [ X |[x [x |x |° Information
1127 Hill St. SE. Albany witl¥26 gommunit based);pencies to tack[?e tough ! dissemination
Phone: (541) 926-0660 isSLes y g g * Plan/project
' implementation
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Section 3:
Risk Assessment

This Section describes the natural hazard risk assessment process. It provides general
information on what a risk assessment entails and lists the hazard vulnerability maps that are
included in the Mitigation Plan. Risk assessment information for each of the hazards identified
in this plan can be found in the hazard specific sections listed below.

Section 6: Flood

Section 7: Landslide

Section 8: Wildfire

Section 9: Severe Weather (Ice/Snow/Wind Storm)
Section 10: Drought

Section 11: Earthquake

The 2005 Steering Committee determined that since many of the identified impacts and potential
mitigation activities associated with severe winter storms (ice and snow) and windstorms are
similar, those hazards would be combined into a single section. The 2005 Committee also
determined that volcanic hazards present a low probability of impact to the community and
therefore are not in the 2005 plan. The 2010 Steering Committee revaluate all identified hazards
and determined that many of the identified impacts and potential mitigation activities associated
with sever winter storms (ice and snow) and windstorms are still similar and should stay in the
same section. The 2010 Steering Committee also determined that volcanic hazards are still a low
probability of impact to the community and therefore are not addressed at this time. The Steering
Committee will revaluate volcanic hazards and determine if there is a need to include volcanic
hazards in the plan when the plan is updated in five years.

What is a Risk Assessment?

The risk assessment process identifies natural hazard threats and vulnerabilities that exist within
the community. A risk assessment provides information on the location of hazards; the value of
existing land and property in hazard locations; and an analysis of the risk to life, property, and
the environment that may result from natural hazard events. The major elements of a risk
assessment are as follows:

1. Hazard ldentification describes the hazard’s geographic extent, intensity, and
probability of occurrence. Maps are used when available to display major hazards that
consistently affect the geographic area. In 2005 Linn County identified five major
hazards that consistently affect the area. These hazards — Floods, Landslides, Wildfires,
Winter Storms, and Wind Storms — were identified through the hazards analysis.
Earthquakes, although infrequent in this area, were also determined to be a significant
hazard due to their projected intensity and impact. During the 2010 update Linn County
identified drought to be added to the six major hazards identified during the 2005
process.

2. Profiling Hazard Events describes the causes and characteristics of each hazard; how
it has affected the county in the past; and what elements of the county’s population,
infrastructure, and environment have historically been vulnerable to each specific
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hazard. Each hazard section of this plan includes a hazard profile. Please refer to the
appropriate hazard section for a full description of the history of hazard specific events.

3. Vulnerability Assessment/Asset Inventory combines hazard identification with an
inventory of the existing (or planned) property and population exposed to a hazard.
Critical facilities are of particular concern because they provide essential products and
services to the public that are necessary to preserve the welfare and quality of life in the
county. Critical facilities also fulfill important public safety, emergency response,
and/or disaster recovery functions. Critical facilities such as hospitals, police stations,
schools, major roads and bridges, have been identified and are shown on the map at the
end of this section. The hazards sections also identify known vulnerability areas,
including critical facilities and other public and private property.

4. Risk Analysis/Potential Losses Estimate involves estimating the damage, injuries,
and financial losses likely to be sustained in a geographic area over a given period of
time. This level of analysis involves using mathematical models. The two measurable
components of risk analysis are magnitude of the harm that may result and the
likelihood of the harm occurring. Describing vulnerability in terms of dollar losses
provides the community and the state with a common framework in which to measure
the effects of hazards on assets. For each hazard where data was available, quantitative
estimates for potential losses are included in the hazard assessment.

5. Assessing Vulnerability/Analyzing Development Trends provides a general
description of land uses and development trends within the community so that
mitigation options can be considered in land use planning and future land use decisions.
The Community Profile section of this Plan provides a comprehensive description of
the vital characteristics of Linn County. The community profile describes the
geography and environment; population and demographics; land use and development;
housing and community development; employment and industry; and transportation
and commuting patterns within the county. Analyzing these characteristics helps in
identifying potential problem areas and serves as a guide for incorporating goals and
ideas contained in this mitigation plan into other community development plans.

Hazard Assessment

There are three phases of hazard assessment: 1) Hazard Identification; 2) Vulnerability
Assessment; and 3) Risk Analysis. Hazard identification and assessments are subject to the
availability of hazard-specific data. Gathering data for a hazard assessment requires a
commitment of resources on the part of participating organizations and agencies. Each hazard-
specific section of the plan includes a section on hazard identification using available data and
information from county, state or federal agency sources.

Linn County conducted a vulnerability assessment for the flood hazard using FEMA and County
Geographic Information System (GIS) data and tools to identify the geographic extent of the
hazard and assess the land use and property value at risk from the flood hazard. Landslide
hazards were estimated using available state landslide models and county GIS data. The
vulnerability assessment for the earthquake hazard is derived in part from Department of
Geology and Mineral Industries (DOGAMI) estimates using FEMA’s HAZUS analysis model.
Insufficient data exists to conduct vulnerability assessments and risk analyses for the other
hazards addressed in the plan.
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Even though hazard assessment information may be incomplete, there are numerous strategies
the county can take to reduce risk. These strategies are described in the action items detailed in
each hazard section of this Plan. Mitigation strategies can reduce disruption of critical services,
reduce the risk to human life, and alleviate damage to personal and public property and
infrastructure. Action items throughout the hazard sections provide recommendations to collect
further data to map hazard locations and conduct hazard assessments.

Federal Risk Assessment Requirements

Federal regulations for hazard mitigation plans outlined in CFR Part 201 include a risk
assessment requirement. The Federal criterion for risk assessment and information on how Linn
County’s Natural Hazard Mitigation Plan meets those criteria is outlined in Table 3-1 below.

Table 3-1
Federal Criteria for Risk Assessment

Section 322 Requirement How is this addressed?

Each hazard section identifies hazard areas using
the best available data. To the extent GIS data are
available, the County developed maps identifying
the location of the hazard. The Executive Summary
and the Risk Assessment sections of the plan
include a list of the hazard maps.

Identifying Hazards

Each hazard section includes documentation of the
Profiling Hazards Events history, causes and characteristics of the hazard
within the county.

Where data is available, the vulnerability
assessment for each hazard includes an inventory of
publicly owned property within hazard areas. Each
hazard section provides information on vulnerable
areas in the Community Issues section. Each hazard
section also identifies potential mitigation strategies.

Assessing Vulnerability: Identifying Assets

The Risk Assessment Section of the mitigation plan
includes a map of key critical facilities and lifelines
Assessing Vulnerability: Estimating Potential in the county. Vulnerability assessments have been
Losses completed for the hazards addressed in the plan, and
quantitative estimates were made for each hazard
where data were available.

The Community Profile describes the development
trends in the county, including the geography and
Assessing Vulnerability: Analyzing Development environment, population and demographics, land
Trends use and development, housing and community
development, employment and industry, and
transportation and commuting patterns.

The risk assessment requirement is intended to provide information that will help communities
identify and prioritize mitigation activities that will reduce losses from the identified hazards.
There are six hazards profiled in five sections of this mitigation plan, including: floods,
landslides, wildfire, severe winter storms, wind storms, and earthquakes.
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Critical Facilities and Infrastructure

Critical and essential facilities are those facilities that are vital to the continued delivery of key
government services or that may significantly impact the public’s ability to recover from an
emergency. These facilities include public services buildings such as the courthouse, jail,
sheriff’s office, community corrections center, and other public facilities such as schools.
Critical and emergency facilities in Linn County are shown on the critical facilities map at the
end of Section 2. Emergency facilities are listed in Table 2-9 in Section 2.

Facilities critical to government response and recovery activities (i.e., life, safety and property)
include: emergency operations centers; police and fire stations; public works facilities; road
department facilities; bridges and roads; sewer and water facilities; hospitals; and shelters.
Facilities that, if damaged, could cause serious secondary impacts may also be considered
“critical.” A facility storing hazardous material is one example of this type of critical facility.
The maps at the end of this section illustrate the critical facilities, essential facilities, public
infrastructure, and critical transportation routes within the county.

Summary

Natural hazard mitigation strategies can reduce the impacts of natural hazard events on private
property, public infrastructure, critical facilities, and vulnerable populations. Natural hazard
mitigation by businesses, private groups and public agencies may include developing
relationships with emergency management services before disaster strikes, and establishing joint
mitigation strategies. Collaboration among the public and private sector to create mitigation
plans and actions can reduce the impacts of natural hazards.

The County lacks sufficient information to estimate the number and type of buildings,
infrastructure, and critical facilities located in all of the hazard areas within the county or to
estimate the potential losses. The steering committee crafted action items and identified
necessary resources to address this deficiency in the future.
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Section 4:
Action Plan

This section provides information on the process used to develop the mission, goals and action
items addressed in the mitigation plan. It also describes the framework that focuses the plan on
developing successful mitigation strategies. The framework is made up of four parts — Mission,
Objectives, Goals and Action Items:

Mission — The mission statement is a philosophical or value statement that answers the
question “Why develop a plan?” In short, the mission states the purpose and defines the
primary function of the Linn County Natural Hazards Mitigation plan. The mission is
an action-oriented statement of the plan’s reason to exist. It is broad enough that it need
not change unless the community environment changes.

Obijectives — Objectives link goals and action items. Objectives are the direction,
methods, processes or steps used to accomplish or achieve the goals.

Goals — Goals are designed to drive actions and they are intended to represent the
general end toward which the County effort is directed. Goals identify how the area
intends to work toward mitigating risk from natural hazards. They should not specify
how the community is to achieve the level of performance. The goals are guiding
principles for the specific recommendations that are outlined in the action items.

Action Items — The action items are detailed recommendations for activities that local
departments, citizens and others could engage in to reduce risk (See Section 5 for
information on the plan’s action items).

The mission, goals, objectives and actions for the Linn County plan were developed over a series
of two Steering Committee meetings held on April 12th and May 17", 2005. The Steering
Committee completed an exercise on community values and issue identification to help guide the
development of the action plan. On April 15, 2010 the 2010 Steering Committee reviewed the
mission, goals, objectives and actions when updating the Linn County Plan. The mission, goals
and objectives were reviewed and continue to reflect the community’s intent to reduce or avoid
the effects of natural hazards. The Action Items were further refined during Steering Committee
meeting held on May 5™, 2010.

Natural Hazard Mitigation Plan Mission

In order to develop the mission statement for the plan, the Steering Committee reviewed sample
mission statements from existing FEMA-approved plans and completed an exercise that
answered the following three questions: 1) Who does the plan serve? 2) What does the Plan do?
3) What can the plan accomplish? The Steering Committee developed and adopted the following
Plan Mission:

The mission of the Linn County Natural Hazard Mitigation Plan is to reduce the impact of
natural hazards on the community through planning, communication, coordination and
partnership development.
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Mitigation Plan Goals

To develop the Linn County plan goals, the Steering Committee reviewed sample goals from
existing FEMA-approved mitigation plans and held a discussion of appropriate goals for the
County. ONHW provided the Steering Committee with draft goals based on their discussions and
their responses to the community values and issues identification exercises. Linn County’s
mitigation plan goals are:

Goal #1: Enhance coordination and communication among Linn County stakeholders to
implement the Plan

Goal #2: Protect life, the built environment and natural systems through County policies,
procedures and services

Goal #3: Protect life, the built environment, the economy and natural resources through
community-wide partnerships

Mitigation Plan Objectives
The Linn County plan objectives were developed by the 2005 Steering Committee and
reviewed in 2010. Linn County’s mitigation objectives are:

Objective 1.1 Establish and maintain methods to ensure plan Implementation.

Objective 1.2 Provide leadership to promote, communicate, and support disaster
safety messages and activities.

Objective 2.1 Incorporate mitigation into planning and policy development.

Objective 2.2 Support the enhancement of County vulnerability assessment
activities.

Objective 2.3 Ensure continuity of County emergency service functions

Objective 2.4 Implement structural and non-structural mitigation of publicly owned
facilities and infrastructure.

Objective 3.1 Increase citizen awareness and promote risk reduction activities
through education and outreach.

Objective 3.2 Develop collaborative programs that encourage local businesses to plan
for disasters.

Objective 3.3 Develop partnerships with external partners for hazard specific
mitigation projects.
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Mitigation Plan Action Items

Figure 4-1
Sample Action Item Documentation

Which hazards do the

action items address?

+ Flood, landslides, wildfire,
earthquakes, and
volcanoes, among others.

!

Sample Action Item:
Multi-hazard #1: Identify and pursue funding

What key issues does the opportunities.
action address?
+ Administrative, Political,

Financial, Structural Key Issues Addressed: ; :
‘ - Lack of available funding to address natural hazards. /£ How will the action ]

be accomplished?

Ideas for Implementation:
Explore financial options that may support mitigation

Who are Fhe activities. Who are the partner
g?: ;ﬂ:ggt:gg s organ izationsp?
- Public agen.cies Coordinating Organization: Emergency Management + Public and Private
« Local organizations Partner Organization: County Planning Sector
Department, Local Organizations
Watershed Councils
What resources Timeline: Short-term
are needed for Resources: 5FTE
implementation? Plan Goals Addressed: Implementation ?’r:’]g?érfé;‘; ttiicr;i””e for
T + Short-term - 1-2 yrs
+ Long-term - ongoing, 2+

Which goals are yrs

met implementing

this action item?

Source: Oregon Natural Hazards Workgroup 2004: Oregon Pre-Disaster Mitigation Program Training Manual

A sample action item is diagramed in Figure 4-1 above. The mitigation plan identifies short-
term and long-term action items developed through data collection and research. Mitigation plan
activities may be considered for funding through state and federal grant programs, including the
Federal Emergency Management Agency’s Hazard Mitigation Grant Program and Pre-Disaster
Mitigation Competitive Grant Program, as funds are made available. Action items address both
multi-hazard (MH) and hazard specific issues for the hazards addressed in this plan. To facilitate
implementation, each action item includes information on timeline, coordinating and partner
organizations, key issues addressed, ideas for implementation, and plan goals addressed.

Key Issues Addressed:

Each action item includes a list of the key issues that the activity will address. Action items
should be fact based and tied directly to issues or needs identified throughout the planning
process. Action items can be developed from a number of sources including participants of the
planning process, noted deficiencies in local capability, or issues identified through the risk
assessment.
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Ideas for Implementation:

Appendix B contains the final Action Item Proposal Forms. Each action item form includes ideas
for implementation and potential resources. This information offers a transition from theory to
practice. The ideas for implementation serve as a starting point for this plan. This component of
the action items is dynamic as some ideas may not be feasible and new ideas can be added during
the plan maintenance process. Section 5, Plan Maintenance provides more information on how
the plan will be implemented and evaluated.

The action items are suggestions for ways to implement the plan goals only. Some of these items
may prove to be unrealistic and other more refined ideas may be identified and added to the plan.
Ideas for implementation include things such as collaboration with relevant organizations, grant
programs, tax incentives, human resources, education and outreach, research, and physical
manipulation of buildings and infrastructure. A list of potential resources outlines what
organization or agency will be most qualified and capable to perform the implementation
strategy. Potential resources often include utility companies, non-profits, schools, and other
community organizations.

Implementation through Existing Programs

The Linn County multi-jurisdictional Natural Hazard Mitigation Plan includes a range of action
items that, when implemented, will reduce loss from hazard events in the county. Within the
plan, FEMA requires the identification of existing programs that might be used to implement
these action items. Where relevant, each action items lists existing plans and programs that might
be used to implement the action. Linn County currently addresses statewide planning goals and
legislative requirements through its comprehensive land use plan, capital improvements plan,
mandated standards and building codes. To the extent possible, Linn County will work to
incorporate the recommended mitigation action items into existing programs and procedures.

Many of the Linn County multi-jurisdictional Natural Hazards Mitigation Plan’s
recommendations are consistent with the goals and objectives of the county’s existing plans and
policies. Where possible, Linn County will implement the multi-jurisdictional natural hazard
mitigation plan’s recommended actions through existing plans and policies. Plans and policies
already in existence have support from local residents, businesses, and policy makers. Many
land-use, comprehensive, and strategic plans get updated regularly, and can adapt easily to
changing conditions and needs. Implementing the natural hazard mitigation plan’s action items
through such plans and policies increases their likelihood of being supported and implemented.

Coordinating Organization:
The coordinating organization is the public agency with regulatory responsibility to address

natural hazards, or that is willing and able to organize resources, find appropriate funding, or
oversee activity implementation, monitoring, and evaluation.
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Internal Partners:

Internal partner organizations are departments within the County that may be able to assist in the
implementation of action items by providing relevant resources to the coordinating organization.
External Partners:

External partner organizations can assist the coordinating organization in implementing the
action items in various functions and may include local, regional, state, or federal agencies, as
well as local and regional public and private sector organizations. The internal and external
partner organizations listed in the Mitigation Plan are potential partners recommended by the
project steering committee, but not necessarily contacted during the development of the plan.
The coordinating organization should contact the identified partner organizations to see if they
are capable of and interested in participation. This initial contact is also to gain a commitment of
time and or resources towards completion of the action items.

Plan Goals Addressed

The plan goals addressed by each action item are identified as a means for monitoring and
evaluating how well the mitigation plan is achieving its goals following implementation.

Timeline:

Action items include both short and long-term activities. Each action item includes an estimate
of the timeline for implementation. Short-term action items (ST) are activities that may be
implemented with existing resources and authorities within one to two years. Long-term action
items (LT) may require new or additional resources and/or authorities, and may take between
one and five years to implement.

Methodology for Prioritizing Plan Action Items

To prioritize the plan’s action items Linn County utilized a multi-tiered approach. First the plan
goals were prioritized. Second, the natural hazards identified in the County were prioritized
based on the hazard risk assessments. Third, using the outcome of these two activities each
action item was scored according to a point system to determine its relative priority in the plan.

The prioritized list of action items serves only as a starting point for the implementation of
mitigation activities. Linn County has the option to implement any of the action items at any
time. This allows the County to consider mitigation strategies as new opportunities arise, such as
funding for action items that may not be of highest priority. The following is the method by
which the Hazard Mitigation Steering Committee will prioritize the plan action items.

Step 1: Prioritizing Plan Goals

To accomplish this task the Hazard Mitigation Steering Committee examined and voted on the
importance of each of the plan’s three goals. The steering committee members used a “dot
prioritization” exercise to determine the relative priority of each goal. Committee members were
given three different colored adhesive “dots”. Each “dot” had a number assigned to it ranging
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from 3 points to 1 point (three being the highest value). They were asked to place a single “dot”
on each of the plan goals, thereby ranking the importance of each goal in making Linn County
more disaster resilient. The steering committee members ranked the goals regardless of how easy
each goal would be to accomplish. After the vote their priorities, the “dots” and their associated
points were tallied. The 2005 results are as follows:

Highest Priority (14 Points) — Goal 2: Protect Life, the Built Environment and Natural
Systems Through County Policies, Procedures and Services

2" Highest Priority (12 Points) — Goal 3: Protect Life, the Built Environment, the Economy
and Natural Resources through Community-Wide Partnerships

3" Highest Priority (10 Points) — Goal 1: Enhance Coordination and Communication
Among Linn County Stakeholders to Implement the Plan

The Steering Committee was asked to repeat the same exercise above for the 2010 update. The
results are as follows:

Highest Priority (24 Points) — Goal 2: Protect Life, the Built Environment and Natural
Systems through County Policies, Procedures and Services

2" Highest Priority (22 Points) — Goal 1: Enhance Coordination and Communication
among Linn County Stakeholders to Implement the Plan

34 Highest Priority (20 Points) — Goal 3: Protect Life, the Built Environment, the Economy
and Natural Resources through Community-Wide Partnerships

Step 2: Prioritizing Community Hazards

The second step in prioritizing the plan’s action items was to examine which hazards they are
associated with and where these hazards rank in terms of community risk. The Steering
Committee ranked the hazards based on the history of hazard events in the county and the
hazard-specific risk assessments in Section 6 through Section 10 of the mitigation plan. In
ranking the hazards, the Steering Committee considered the hazard impact, probability, speed of
onset, and duration.

To rank the hazards, the Steering Committee again used the “dot prioritization” exercise to
determine the relative priority of each of the natural hazards addressed in the plan. Committee
members were given five different colored adhesive “dots”. Each “dot” had a number assigned to
it ranging from 5 points to 1 point (five being the highest value). They were asked to place a
single “dot” next to each of the five plan hazards, thereby ranking the importance of each goal in
making Linn County more disaster resilient. After the vote, their rankings and their associated
points were tallied. In 2005 According to this analysis, the hazards identified in the plan were
ranked in the following order of priority: Severe Weather; Earthquake; Flood; Landslide; and
Wildfire. In 2010 the hazards identified in the plan were ranked in the following order of
priority: Flood, Earthquake; Severe Weather; Wildfire; Landslide; and Drought

Step 3: Tallying the Priorities of Plan Goals and Hazards
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A prioritized list of action items was developed based on how the goals and hazards were ranked
in Steps 1 and 2. In the first step, action items were assigned the following number of points for
addressing each goal.'

3 Points — Goal 2: Protect Life, the Built Environment and Natural Systems Through County
Policies, Procedures and Services

2 Points — Goal 1: Enhance Coordination and Communication among Linn County
Stakeholders to Implement the Plan

1 Point — Goal 3: Protect Life, the Built Environment, the Economy and Natural Resources
through Community-Wide Partnerships

In the second step, the following point system was assigned to each hazard:
8 Points — Multi-Hazard
6 Points — Flood Hazard
5 Points — Earthquake Hazard
4 Points — Severe Weather Hazard
3 Points — Wildfire Hazard
2 Point — Landslide Hazard
1 Point — Drought Hazard

Points were then assigned to each action item based on the ranking of the hazard they address.
Multi-Hazard action items are assigned the most points because they address multiple hazards.
The points assigned to each action item in the goal prioritization step were combined with the
points assigned to each action item in the hazard prioritization step to arrive at the Action Item
Priority Score. The Action Item Priority Score is noted in the Action Item Matrix included in the
Executive Summary. Higher scores indicate higher priorities.

Step 4: Action Item Implementation

Linn County’s Natural Hazard Mitigation Plan Steering Committee, with the assistance of Linn
County Emergency Management will administer the implementation of action items with the
overall guidance of the Linn County Board of Commissioners. In examining the feasibility of the
plan’s prioritized action items benefit-cost analysis will be encouraged for all structural
mitigation projects. See Appendix C for more information on this process.

i The Hazard Mitigation Plan Steering Committee had previously identified which goals were covered by which
action items.
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Section 5:
Plan Implementation and Maintenance

This section details the formal process that will ensure that the Linn County multi-
jurisdictional Natural Hazards Mitigation Plan remains an active and relevant
document. The plan implementation and maintenance process includes a schedule for
monitoring and evaluating the Plan annually and for producing an updated plan every
five years. Finally, this section describes how the County and participating jurisdictions
will integrate public participation throughout the plan maintenance and implementation
process.

Implementing the Plan

The Linn County Planning and Building Department Director and Linn County
Emergency Management Coordinator will serve as co-conveners to over see the plan’s
implementation and maintenance. After the Plan is locally reviewed and deemed
complete, the Linn County Planning Director and Linn County Emergency
Management Coordinator submit it to the State Hazard Mitigation Officer at Oregon
Emergency Management. Oregon Emergency Management submits the plan to the
Federal Emergency Management Agency (FEMA--Region X) for review. This review
addresses the federal criteria outlined in the FEMA Interim Final Rule 44 CFR Part 201.
Upon acceptance by FEMA, the County will adopt the plan via resolution. At that point
the County will gain eligibility for the Pre-Disaster Mitigation Grant Program, Hazard
Mitigation Grant Program funds, and Flood Mitigation Assistance program funds.
Following County adoption, the participating jurisdictions should adopt their
addendums.

Co - Convener

Linn County Emergency Management and Linn County Planning and Building
Department will serve as co-conveners to oversee the plan’s implementation and
maintenance. They will co-chair the Steering Committee and fulfill the chair’s
responsibilities. These two entities will be responsible for call meetings to order and
schedule times or when issues arise.

Emergency Management Coordinator roles:

e Coordinate Steering Committee meeting dates, times, locations, agendas, and
member notification;

e Document outcomes of Committee meetings;

e Serve as a communication conduit between the Steering Committee and key
plan stakeholders;
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e ldentify emergency management-related funding sources for natural hazard
mitigation projects;

Planning and Building Director roles:

e Serve as gatekeeper to the project prioritization process;

e Incorporate, maintain, and update the County’s natural hazard risk GIS data
elements; and

e Utilize the Linn County Risk Assessment as a tool for prioritizing proposed
natural hazard risk reduction projects.

Coordinating Body

The Steering Committee serves as the coordinating body for the mitigation plan:

e Serving 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;

e Prioritizing and recommending funding for natural hazard risk reduction
projects;

e Documenting successes and lessons learned;

e Evaluating and updating the Natural Hazards Mitigation Plan following a
disaster;

e Evaluating and updating the Natural Hazards Mitigation Plan in accordance with
the prescribed maintenance schedule; and

e Developing and coordinating ad hoc and/or standing subcommittees as needed.

Members

The following organizations were represented and served on the Steering Committee
during the development of the Linn County multi-jurisdictional Natural Hazards
Mitigation Plan:

Linn County Emergency Management

Linn County Planning and Building Department
Linn County Road Department / County Engineer
Linn County Parks Department

Linn County Planning Commission Members
Linn County Fire Defense Board

e City of Albany

To make the coordination and review of the Linn County multi-jurisdictional Natural
Hazard Mitigation Plan 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 either internal or external partners on the individual action item forms
found in Appendix A.
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Plan Maintenance

Plan maintenance is a critical component of the natural hazard mitigation plan. Proper
maintenance of the plan ensures that this plan will maximize the County’s and city’s efforts to
reduce the risks posed by natural hazards. This section was developed by the University of
Oregon’s Partnership for Disaster Resilience and includes a process to ensure that a regular
review and update of the plan occurs. The Steering Committee and local staff are responsible
for implementing this process, in addition to maintaining and updating the plan through a series
of meetings outlined in the maintenance schedule below.

Annual Meetings

The Committee will meet on an annual basis to complete the following tasks. During
the meeting the Committee will:
e Review existing action items to determine appropriateness for funding;

e Educate and train new members on the plan and mitigation in general;

e |dentify issues that may not have been identified when the plan was developed,;
and

e Prioritize potential mitigation projects using the methodology described below.
e Review existing and new risk assessment data;

e Discuss methods for continued public involvement; and

e Document successes and lessons learned during the year.

The convener will be responsible for documenting the outcome of the annual meeting in
Appendix B. The process the Committee will use to prioritize mitigation projects is
detailed in the section below. The plan’s format allows the County and participating
jurisdictions to review and update sections when new data becomes available. New
data can be easily incorporated, resulting in a natural hazards mitigation plan that
remains current and relevant to the participating jurisdictions.

Project Prioritization Process

The Disaster Mitigation Act of 2000 (via the Pre-Disaster Mitigation Program) 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. Projects may be identified by committee
members, local government staff, other planning documents, or the risk assessment.
Figure 4.1 illustrates the project development and prioritization process.
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Figure 4.1: Project Prioritization Process

Action ltem and Project Review Process

STEP 1:
Examine funding requirements

STEP 2:

Complete risk assessment evaluation

STEP 3:
Steering Committee recommendation
for funding and implementation

STEP 4:
Complete quantitativ
and cost-benefit an

PROJECT SELECTION PROCESS

PROJECT FUNDING & IMPLEMENTATION

Source: Community Service Center’s Partnership for Disaster Resilience at the University of Oregon, 2008.

Step 1: Examine funding requirements

The Steering Committee will identify how best to implement individual actions within
the appropriate existing plans, policies, or programs. The committee will examine the
selected funding stream’s requirements to ensure that the mitigation activity would be
eligible through the funding source. The Committee may consult with the funding
entity, Oregon Emergency Management, or other appropriate state or regional
organizations about the project’s eligibility.

Depending on the potential project’s intent and implementation methods, several
funding sources may be appropriate. Examples of mitigation funding sources include,
but are not limited to: FEMA’s Pre-Disaster Mitigation competitive grant program
(PDM), Flood Mitigation Assistance program (FMA), National Fire Plan (NFP),
Community Development Block Grants (CDBG), local general funds, and private
foundations.

Step 2: Complete risk assessment evaluation

The second step in prioritizing the plan’s action items is to examine which hazards they
are associated with and where these hazards rank in terms of community risk. The
Committee will determine whether or not the plan’s risk assessment supports the
implementation of the mitigation activity. This determination will be based on the
location of the potential activity and the proximity to known hazard areas, historic
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hazard occurrence, vulnerable community assets at risk, and the probability of future
occurrence documented in the plan.

Step 3: Committee Recommendation

Based on the steps above, the committee will recommend whether or not the mitigation
activity should be moved forward. If the committee decides to move forward with the
action, the coordinating organization designated on the action item form will be
responsible for taking further action and, if applicable, documenting success upon
project completion. The 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.

The Committee and the community’s leadership have the option to implement any of
the action items at any time, (regardless of the prioritized order). This allows the
Committee to consider mitigation strategies as new opportunities arise, such as funding
for action items that may not be of the highest priority. This methodology is used by
the Committee to prioritize the plan’s action items during the annual review and update
process.

Step 4: Complete quantitative and qualitative assessment, and economic analysis

The fourth step is to identify the costs and benefits associated with natural hazard
mitigation strategies, measures or projects. Two categories of analysis that are used in
this step are: (1) benefit/cost analysis, and (2) cost-effectiveness analysis. Conducting
benefit/cost analysis for a mitigation activity assists in determining whether a project is
worth undertaking now, in order to avoid disaster-related damages later. Cost-
effectiveness analysis evaluates how best to spend a given amount of money to 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. Figure 4.2
shows decision criteria for selecting the appropriate method of analysis.
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Figure 4.2: Benefit Cost Decision Criteria

PROPOSED ACTION
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Social l l
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Administrative Seek_alternate Pursue $
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Legal

Economic Implement
Action

Environmental
Source: Community Service Center’s Partnership for Disaster Resilience at the University of Oregon, 2010.

If the activity requires federal funding for a structural project, the Committee will use a
Federal Emergency Management Agency-approved cost-benefit analysis tool to
evaluate the appropriateness of the activity. A project must have a benefit/cost 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 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. The STAPLE/E technique has been
tailored for use in natural hazard action item prioritization by the Partnership for
Disaster Resilience at the University of Oregon’s Community Service Center. See
Appendix C for a description of the STAPLE/E evaluation methodology.

Continued Public Involvement & Participation

The participating jurisdictions are dedicated to involving the public directly in the
continual reshaping and updating of the Linn County multi-jurisdictional Natural
Hazard Mitigation Plan. Although members of the Steering Committee represent the
public to some extent, the public will also have the opportunity to continue to provide
feedback about the Plan. Linn County will implement the following public
involvement strategies:
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* Publicize Steering Committee Meetings
* Press Release for Steering Committee Meetings

* Linn County website modifications requesting information on hazards,
action items, new data or general comments on NHMP

Steering Committee meetings were open to the public, press release was developed
and published, and the Linn County main website requested the public provide
feedback on the current plan and the development of the update. To ensure that these
opportunities will continue, the County and participating jurisdictions will hold at
least two public meetings, post the draft on the main website and request feedback
from the public, have hard copies of the draft in local libraries, and conduct outreach.

In addition to the involvement activities listed above, the County’s multi-jurisdictional
Natural Hazard Mitigation Plan has been archived and posted on the Partnership
website via the University of Oregon Libraries” Scholar’s Bank Digital Archive.

Five-Year Review of Plan

This plan will be updated every five years in accordance with the update schedule
outlined in the Disaster Mitigation Act of 2000. In the year prior to the Plan’s
expiration, the Committee’s annual meeting will focus on plan update activities. The
following questions will be asked to determine what actions are necessary to update the
plan.

e Are the plan’s goals still applicable?

e Are there new partners that should be brought to the table?

e Are there new local, regional, state or federal policies influencing natural
hazards that should be addressed?

e Has the community successfully implemented any mitigation activities since the
plan was last updated?

e Have new issues or problems related to hazards been identified in the
community?

e Are the actions still appropriate, given current resources?

e Have there been any changes in development patterns that could influence the
effects of hazards?

e Are there new studies or data available that would enhance the risk assessment?

e Has the community been affected by any disasters? Did the plan accurately
address the impacts of this event?

The convener will be responsible for organizing the Committee to address plan update
needs. The Committee will be responsible for updating any deficiencies found in the
plan, and for ultimately meeting the Disaster Mitigation Act of 2000’s plan update
requirements.
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Section 6:

Flood
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Why Are Floods a Threat to Linn County?

Linn County has several large rivers and numerous smaller tributaries that are susceptible to
flooding. Flooding poses a threat to life and safety and can cause severe damage to public and
private property. It is necessary to evaluate past floods and the damages sustained from them in
order to realize the potential impact of future floods.

Annual flooding occurs on all major and minor drainages in Linn County. Most flooding occurs
during the months of December or January, although the actual flood season extends from
October to April. During past floods, the worst flood damage occurred in the Tennessee District
bottom lands; the Knox-Butte-Crabtree and Dever-Conner areas; and the Calapooia River
drainage. The city of Scio is also vulnerable to severe flood impacts. Flood damage has
occurred to commercial buildings in the cities of Albany, Lebanon and Sweet Home, however
agricultural lands have suffered the most damage. The Soil Conservation Service has estimated
that 140,000 acres are inundated during river and stream flooding each year in Linn County.*

History of Floods in Linn County

Linn County has a lengthy flood history. The most serious flooding in Linn County occurs in

December and January. These events are often associated with La Nina conditions that result in
prolonged rain and rapid snow melt on saturated or frozen ground. The resultant sudden impact
of water swells rivers, causing tributary streams to overflow their banks and flood communities.

Annual intense rainfalls combined with snow pack in the Cascade Foothills, and the flat
topography of the Willamette Basin, creates a setting for a history of floods in Linn County.
Spring snowmelt sometimes causes problematic flooding. Water flows more quickly over
logged forestland, transmitting more rainwater into streams and rivers more quickly. Sheet
flooding that originates from agricultural land that is far from a source river or stream may not be
predicted on federal Flood Insurance Rate Maps.

Table 6-1 below provides information on the previous occurrences of flooding in the mid-
Willamette Valley region of Western Oregon.

Table 6-1
Significant Western Oregon Floods
Date Location Characteristics Flood Type
Dec. 1861 | Willamette Basin Proceeded by two weeks of heavy rain. Every Rain on snow;
and Coastal Rivers | town on the Willamette flooded or washed away. | snow melt
Feb. 1890 | Willamette basin Second largest known flood in the Willamette Rain on snow
and Coastal Rivers Basin. Almost every large bridge was washed
downstream.
Dec. 1937 | Western Oregon Flooding followed heavy rains. Considerable Rain on snow
highway flooding; Landslides.
Jan. 1953 | Western Oregon Widespread flooding in western Oregon Rain on snow
accompanied by windstorm.
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Dec. 1964- | Willamette Basin Record flooding throughout Willamette Basin. Rain on snow
Jan. 1965 Two intense storms. Near-record early season
snow Depths. Largest flood in Oregon since dam
construction on upper Willamette (1940s-50s).
Jan. 1974 | Western Oregon Flooding followed heavy wet snow and freezing Rain on snow
rain. Nine counties received Disaster Declaration
Dec. 1978 | Western Oregon Intense heavy rain, snowmelt, saturated ground. 1 | Rain on snow
fatality in Region 3 (Benton County)
Feb. 1986 | Entire State Severe statewide flooding. Rain and melting Snowmelt
snow. Numerous homes flooded and highways
closed.
Feb. 1987 | Western Oregon Willamette River and tributaries. Mudslides; Rain on snow
damaged highways and homes.
Dec. 1995 | Entire State Deep snow pack, warm temperatures, record- Rain on snow
to breaking rains. Flooding, landslides, power-
Feb. 1996 outages. (FEMA-1099-DR-OR)
Nov. 1996 | Entire State Record-breaking precipitation; local flooding / Rain on snow
landslides. (FEMA-1149-DR-OR)
December | Polk, Marion, Linn, | Heavy rains causing rivers to crest above flood Riverine
2005 Lane, Benton stage in Polk, Marion, Linn, Lane and Benton
Counties Counties as well as other counties in the
Willamette Valley
January Willamette Valley Heavy rains caused many rivers to crest above Riverine
2006 flood stage in the Willamette Valley, causing road
closures and damage to agricultural lands.
December | Yamhill South Yamhill River flooded near McMinnville, Riverine
2007 causing damage to roads and bridges, 120 homes
in Sheridan along with a few businesses and
churches, and causing minor damage in
Willamina. Total county wide dam estimates at
$9.6 million.
December | Polk Major flooding in Suver and other areas in Polk Riverine
2007 County. Total losses equal 1 million for entire
county.

Source: Oregon Natural Hazards Plan, from Taylor, George and Raymond Hatton, 1999, The Oregon

Weather Book, p.77-103.

The most recent significant floods in Linn County occurred in 1996, causing widespread damage
in both rural and urban areas of the county and throughout the region. The February 1996 flood
was caused by prolonged heavy precipitation that contributed to an early snowmelt. Many rivers
and creeks throughout the Willamette River watershed rose to the mapped 100-year flood level
inundating surrounding areas including cities. As the rivers and tributaries overflow, runoff from
farm land also backed up causing flooding across the floor of the Willamette Valley, flooding
farmland and rural communities. A Presidential Declaration of Emergency was declared and
three lives were lost in Linn County as a direct result of the flood. Another major storm hit the
area in November 1996, again causing urban and riverine flooding.

The two 1996 floods caused a combined $400 million in damages statewide, as 26 major rivers
reached flood stage. More than 100 Red Cross and Salvation Army shelters were opened and
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23,000 residents evacuated their homes. Seven casualties were reported and 50 people were
injured. An estimated 1,700 Oregonians lost their jobs due to flooding and the Small Business
Association (SBA) loaned Oregon businesses over $40.5 million to assist with recovery efforts.?

The February 1996 flood resulted in property losses in Linn County of over $8 million. Most
signific%ntly, three residents of Linn County lost their lives in the flood, including an eight year
old girl.

Although the 1996 floods created a major disaster across the region, the floods of 1861, 1890 and
1964 were larger. The Christmas flood of 1964 caused over $157 million in damage statewide
and twenty people lost their lives. The floods destroyed hundreds of homes and businesses,
forced the evacuation of thousands of people, destroyed at least thirty bridges and washed out
hundreds of miles of roads and highways.*

Causes and Characteristics of Flood Hazards

Flooding occurs when climate, geology and hydrology combine to create conditions where water
flows outside of its usual course. Linn County’s geography and climate combine to create
chronic seasonal flooding conditions.

Precipitation

Linn County spans a wide range of climatic and geologic regions. The elevation in Linn County
ranges from 125 feet above sea level along the Willamette River in western Linn County to
10,497 feet at the peak of Mt. Jefferson in eastern Linn County. The elevation changes cause
significant differences in precipitation. Average annual precipitation ranges from 40 inches of
rain on the valley floor to more than 85 inches of rain and snow at the Santiam Pass.
Precipitation occurs primarily (79 percent) between the months of October through March, with
very little precipitation falling between mid-June and mid-September.

Flooding is most common from November through March when Pacific storms bring intense
rainfall to the area. The larger floods are more common between December and February when
heavy rains lasting several days can combine with snowmelt and saturated soils from previous
rains. Linn County’s annual precipitation can be found in the Executive Summery, M-10
(Maps).

Geography and Geology

Approximately one-half of the land area and almost all of the population of Linn County lie
within the Willamette River Basin, either on the valley floor or in the western Cascade foothills.
The broad valley floodplain can be easily inundated by floodwaters from the Willamette River
and its tributaries or by ponding and sheet flooding across the open farm fields. The valley floor
consists of fine-grained deposits of Willamette silt, sand and gravel and includes many fine silts
and clays of poor permeability.

According to the National Flood Insurance Program (NFIP), Oregon has 256 flood prone
communities including all 36 counties. Flooding typically results from large-scale weather
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systems generating prolonged rainfall and from “rain on snow” events that cause large amounts
of snowmelt. Other sources of flooding include flash floods associated with locally intense
thunderstorms, ice jams, and dam failures.”

Many of Oregon’s flood records were set in December 1964 and January 1965 during the
“Christmas Flood.” From December 20th through 24th, 1964, the most severe rainstorm to
occur in Central Oregon and one of the most severe west of the Cascades left many areas with
two-thirds their normal annual rainfall in five days. A similar flood event occurred in February
1996. Following an extended period of unseasonably cold weather and heavy snowfall in the
Pacific Northwest, warming temperatures and rain began thawing the snowpack and frozen
rivers throughout Oregon. On February 6, a strong subtropical jet stream or “pineapple express”
reached Oregon. This warm, humid air mass brought record rainfall amounts, quickly melting
the snow pack.®

Types of Flooding

There are three primary types of flooding in Linn County: riverine flooding, urban area flooding,
and shallow area flooding or ponding. Some areas of Linn County within the western Cascades
or possessing steep topography may also be subject to flash floods. Linn County FEMA flood
plain, 100-year flood zone map can be found in the executive summery, M-12.

Riverine Floods

Riverine flooding is the most common flood hazard in Linn County. It is caused by the passage
of a large quantity of water that cannot be contained within the normal stream channel. The
increased stream flow is usually caused by extensive rainfall over a period of several days. The
most severe flooding conditions generally occur when rainfall is augmented by snowmelt. If the
ground is saturated or frozen, stream flow can be increased even more by the inability of the soil
to absorb additional precipitation. Examples of riverine events are the flooding in February 1996
and December 1964 to January 1965."

Riverine floods generally develop from large-scale weather systems that generate prolonged
rainfall over a wide geographic area over a period of days, thus providing some level of advance
warning. Riverine flooding occurs mainly during the winter months, with the onset of persistent,
heavy rainfall, and during the spring, with the melting of snow in the Cascade Range.

The princigal riverine flood sources for Linn County are the Willamette River and its tributaries,
especially”:

The Calapooia River
The North Santiam River
The South Santiam River
Thomas Creek

Crabtree Creek

Ames Creek

Oak Creek

Peavey Ditch

Truax Creek
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The most significant flooding to affect Linn County is related to the unregulated Calapooia River
and creeks. Flood damage has occurred in the Scio area from Thomas Creek and the related
drainage basin; from Crabtree Creek; in the area surrounding Oak Creek running between
Albany and Lebanon; from Courtney Creek in the Brownsville-Halsey area; and from the
Calapooia River, which extends from south central Linn County through Holley, Crawfordsville,
Brownsville and the northwest corner of Albany, where it empties into the Willamette River.
Property damage to homes and damage to crops and loss of livestock are the primary loss due to
flooding in these areas. Transportation routes within the county can be disrupted from hours to
days during a flood event. While technically not considered flooding, water from heavy rainfall
generated in the Cascade foothills and within the valley annually causes road closures as it flows
across the roads.’

Flash Floods

Flash floods are a major cause of weather-related deaths in the United States. Flash flooding is
caused by extremely intense rainfall over a short period of time, commonly within a single
drainage. Flash floods can occur with little or no warning and can reach full peak runoff in only
a few minutes. Flash floods are most common in arid and semi-arid areas where there is steep
topography.*°

Central and Eastern Oregon are the areas of the state that are most susceptible to flash flooding.
Flash floods usually occur in the summer during the thunderstorm season. The key contributors
to flash flooding are rainfall intensity and duration. Topography, soil conditions and ground
cover also impact flooding. Flash floods, because of their intensity, often pick up large loads of
sediment and other solid materials. In these situations, a flash flood may arrive as a fast moving
wall of debris, mud and water. Linn County does not have any areas currently identified as
being susceptible to flash floods.

Occasionally, floating debris or ice can accumulate at a natural or man-made obstruction and
restrict the flow of water. Water held back by the ice jam or debris dam can cause flooding
upstream. Subsequent flash flooding can occur downstream if the obstruction suddenly releases.
Areas subject to flash floods are not as obvious as a typical riverine floodplain. However, flash
floods may be associated with recognizable locations such as canyons or arroyos. The most
notorious flash flood in Oregon is the June 1903 event in Heppner.™

Shallow Area Flooding

Some areas are characterized by FEMA as being subject to shallow flood hazards with flood
depths of only one to three feet. These floods are usually low velocity events characterized by
“sheet flows” of water, and are common in some areas of the Willamette Valley floor.

Urban Flooding

As land is converted from fields or woodlands to roads and parking lots, it loses its ability to
absorb rainfall. The transition from pervious surfaces to impervious surfaces results in more
water running off instead of infiltrating into the ground. The water also runs off into
watercourses more quickly. During periods of urban flooding, streets can become swift moving
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rivers, and basements can fill with water. Storm drains often back up with yard waste causing
additional flooding.*?

Development also contributes to the severity of normal stream cycles. Urbanization and storm
water runoff have had a significant impact on Willamette Valley flooding. Undersized culverts,
bridge clearance, substandard dikes and levees, and debris dams also cause or exacerbate
flooding problems.*

Dam Failure Flooding

The National Inventory of Dams (NID) identifies 26 Linn County dams in its inventory. The
NID also identifies seven dams considered to be High Hazard Potential dams. A major failure to
one of these High Hazard Potential dams would almost certainly cause loss of life, and may also
cause damage to structures, roads, utilities and crops, and result in economic losses.

Because dam failure can have severe consequences, FEMA requires dam owners to develop
Emergency Action Plans (EAP) for warning, evacuation, and post-flood actions. According to
the Oregon Water Resources Department (WRD) three of Linn County’s High Hazard Potential
dams — Smith River, Trail Bridge, and the Willamette National Log Pond — do not have
emergency action plans filed. These three are privately owned dams.

Flood Terminology

Floodplain

A 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. The
floodplain is made up of two sections: the floodway and the flood fringe.™

100-Year Flood

The “100-year” floodplain (or base flood) is that area where there is a 1% chance of a flood
of that magnitude or greater in any given year. The 100-year floodplain is the area
adjoining a river, stream, or watercourse covered by water during a 100-year flood event.

Floodway

A floodway is the channel of 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 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 the floodway be kept
open so that flood flows are not obstructed or diverted onto other properties.*

Flood Fringe

The flood fringe refers to the outer portions of the floodplain, beginning at the edge of the
floodway and continuing outward. The Linn County Floodplain Management Code (Linn
County Code (LCC) 870.050(M)) defines the “flood fringe” as: “that portion of the
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floodplain that lies beyond the floodway and serves as a temporary storage area for flood
waters during a flood.”

Base Flood Elevation (BFE)
The term “Base Flood Elevation” refers to the elevation (measured in feet above sea level)
that the base flood (100-year flood) is expected to reach.

Development

The Linn County Floodplain Management Code (LCC 870.050(H)) defines “development”
as: “any manmade change to improved or unimproved real estate including but not limited
to buildings or other structures, partitioning or subdividing, mining, dredging, filling,
grading, paving, excavation or drilling operations.

Figure 6-1
Flood Hazard Schematic

Flaodplain
SJ . " e
* L Flooal Fringe . Flowd Fringe
LR S P Floodway . :
L. u ' : % g a)!
de B o i !
— Wl oo e -
 Flll Namal

Source: Oregon State Natural Hazard Mitigation Plan, June 2000, FL-5

Flood Risk

Flood risk or probability is generally expressed by frequency of occurrence. It is measured as the
average recurrence interval of a flood of a given size and is stated as the percent chance that a
flood of a certain magnitude or greater will occur in any given year. The Federal Emergency
Management Agency (FEMA) National Flood Insurance Program (NFIP) is based on the risk
associated with a “100-year” or base flood. This is a flood that has a 1% chance of occurring in
any year or a 26% chance of occurring during the life of a 30-year home mortgage.*

Information regarding the probability of flooding at a given location is provided by Flood
Insurance Studies (FIS) and Flood Insurance Rate Maps (FIRMs) produced for the NFIP. Many
of the flood studies in Oregon were conducted in the late 1970s and early 1980s. The Linn
County FIRMs were published on September 29, 1986.
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These studies and maps represent flood risk at a point in time and don’t reflect changing
conditions in the watershed. For example, many urban areas, rural communities and rural
residential areas have had significant population increases during the past twenty years.
Increased development changes the hydrology of urban streams as increased impervious surface
results in greater runoff volumes and velocities.

Although many communities rely exclusively on FEMA’s flood insurance maps to characterize
the risk of flooding in their area, some jurisdictions have developed their own flood hazard maps.
For example, several jurisdictions in Oregon have used high water marks from the February
1996 flood events in conjunction with the FEMA maps to better reflect the true flood risk. Some
communities have used aerial photos taken during the 1996 and 1997 floods to serve as a
benchmark for predicting flood impacts.*’

There is insufficient data to fully determine the probability of future flood occurrence and
severity at specific locations across the county. However, based on past flood events and Linn
County’s flood history the probability is high that portions of the county will experience severe
flooding at some point in the future.

Recent data has become available that could be used to better predict the probability of future
flood occurrence and severity in Linn County. This data specifically pertains to LIDAR data that
has been obtained to generate more accurate topographical maps. A hydraulic model could be
developed using predicted rainfall intensity curves for a 50 to 100 year rainfall event combined
with the LIDAR data. The resulting model could generate more accurate Flood Maps than are
presently provided by FEMA. Linn County currently does not have the resources to complete
this task. Present FEMA flood maps are based on old data and floods that occurred prior to 1970
after which time dams were installed on major rivers to limit flooding and generate power. Also,
a number of bridges and road crossings have been improved which have increased the hydraulic
capacity of some rivers and therefore reduced the risk of flooding.

Flood Warnings

The National Weather Service (NWS) of the National Oceanic and Atmospheric Administration
is the federal agency in charge of weather forecasts and warnings for the nation, including flood
forecasts and warnings. In Oregon, the NWS accomplishes this mission through the Northwest
River Forecast Center and forecast offices located in Medford, Pendleton, and Portland, Oregon,
and in Boise, Idaho.

Flood forecasts are developed using information from U.S. Geological Survey’s (USGS) stream
gauging stations, and from gauges operated by state Water Resources Department (WRD).
USGS and WRD each have approximately 200 stream gauges in Oregon. Real time stream data
is available on line for many of Oregon’s larger river basins including the Willamette. Many of
these gauges are available real time on the internet and most of the historical data can also be
accessed via web sites. Flood warnings generally refer to flood levels that will be a number of
feet above “flood stage.” In general, flood stage is the water surface level at which water begins
going over the banks.®
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Community Rating System

Currently, fifteen Oregon communities participate in the Community Rating System. These
communities have adopted floodplain development standards that are more protective than those
required by the National Flood Insurance Program. They have also developed hazard mitigation
plans, preserved land and open space for flood storage and to keep structures out of harm’s way,
and conducted public outreach on flood hazards. Residents in these communities benefit through
reduced flood insurance rates.

Several communities, including Linn County, that are not currently participating in the CRS are
also implementing floodplain development standards that are more protective than the NFIP.
Linn County requires the elevation of residential structures two feet above the base flood
elevation and applies its regulations to an area more extensive than those included on Flood
Insurance Rate Maps (FIRM).*

Linn County does not participate in the CRS program. Within Linn County, the Cities of Albany
and Scio participate in the CRS program, with current ratings of 7 and 9 respectively (on a scale
of 1 - 10, 1 being best).

Flood Hazard Assessment

The flood hazard assessment provides information on the location of flood hazards, the land and
property characteristics within the hazard area, and an assessment of risks to life and property
that may result from a flood hazard event. The three elements of hazard assessment are: (1)
hazard identification; (2) vulnerability assessment; and (3) risk analysis.

Hazard Identification

The first phase of flood-hazard assessment is hazard identification. Hazard ldentification
identifies: (1) the geographic extent of areas subject to flooding, (2) the expected intensity of a
flood event at different locations, and (3) the probability of occurrence of flood events.

Flood hazard information is depicted using floodplain maps. The County uses the detailed
information on floodplain maps to help make policy and land-use decisions. The floodplain
maps will help the project Steering Committee analyze vulnerability and risk and identify flood
mitigation action items.

The Federal Emergency Management Agency (FEMA) mapped the 100-year and 500-year
floodplains in Linn County through the Flood Insurance Study (FIS). Information regarding the
probability of flooding at a given location is provided by the FEMA Flood Insurance Rate Maps
(FIRMs) produced for the National Flood Insurance Program (NFIP). The Linn County FIRMs
were published on September 29, 1986. Occasionally, individual property owners, in the course
of developing their property, will request a Letter of Map Amendments from FEMA to indicate
that a specific area of their property is outside the 100-year floodplain.

The FIRM floodplain information is incorporated into the county’s Geographic Information
System (GIS) data. The County GIS also includes elevation contour data for western Linn
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County at five-foot intervals in rural areas and two-foot intervals in urban areas. Improved
elevation contour information could be useful in the future in improving the accuracy of the local
FIRM maps.

As previously mentioned the current FIRM maps could be updated base on recent improvements
in data and improvements in the infrastructure in Linn County that have occurred over the past
40 years. The Steering Committee has developed an action item to address the updated data by
discussing funding opportunities to develop a hydraulic study for Linn County.

Flood Hazard Vulnerability Assessment

Section 201.6(c)(2)(ii)(A) of the Disaster Mitigation Act of 2000 requires that risk assessments
include a description of the jurisdiction’s vulnerability to the hazard. This description shall
include an overall summary for the hazard and its impact on the community. Vulnerability is
described later in this chapter in terms of the type and number of existing and future buildings,
infrastructure, and critical facilities located in identified hazard areas.

Linn County Vulnerability Summary

Vulnerability assessment is the second phase in flood hazard assessment. Vulnerability
assessment inventories property development and populations that are located within a flood
hazard area and so are vulnerable to flooding. Locating and understanding the population,
property and facilities that are exposed to flood hazards will assist in reducing risks and
preventing losses from future flood events.

The amount of property within the floodplain and the value of those properties must be
calculated to estimate potential flood losses. Calculating the county’s vulnerability to flood
events is difficult because site-specific inventory data, including inundation levels for a specific
flood event (i.e. 10-year, 50-year, or 100-year) are not readily available.

Notwithstanding these data limitations, a regional risk assessment completed in 1998 estimated
the area, number of tax lots, and road miles in the 100-year floodplain in Linn County, as shown
in Table 6-2.

Table 6-2
Flood Hazard Summary
Area in the 100-year Floodplain (Acres) 110,464 acres
Area in the 100-year Floodplain (Square Miles) 173 square miles
Roads in the 100-year Floodplain (Miles) 302.50 miles
Tax lots partially or completely within the 100-year Floodplain 7282

Source: Linn County GIS; May 28, 2010

The Regional All-Hazard Mitigation Master Plan, July 27, 1998, estimated the number of
buildings and the total value of buildings within the 100-year floodplain in Linn County using a
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model based on census tract, floodplain, road mile, and aggregate building data. The building
vulnerability information is shown in Table 6-3.

Table 6-3

Flood Hazard Vulnerability by Building Type
Item Residential | Commercial | Industrial | Agricultural | Public Total
Buildings in 2694 47 32 10 8 2791
100-Year
Floodplain
Square Footage 4099 895 904 139 144 6180
in 100-Year
Floodplain
(x1000)
Potential losses $87,218 $19,038 $19,230 $2,048 | $3,064 | $131,498
in 100-Year
Floodplain
(x$1000)

Source: Regional All-Hazard Mitigation Master Plan July 27, 1998

To update the 1998 hazard and vulnerability estimates of the types and number of buildings,
infrastructure, and critical facilities in the flood hazard area, more detailed GIS work to generate
more accurate topographic maps, as well as engineering hydraulic modeling studies need to be
conducted. This would result in more accurate FIRM maps and therefore better vulnerability
estimates. The County currently has insufficient data to complete this step of the vulnerability
assessment. Additional inventory data needed might include:

e Updated FEMA Flood Insurance Rate Maps based on better topographical maps and
hydraulic modeling.

e Geo-coded building location, type, occupancy, footprint and ground floor elevation data.
A mechanism would be needed to collect this information.

e Inundation level at each building for a particular flood event. Elevations could be
developed from flood survey data; using aerial surveys of flood photos to derive vertical
elevation data at a building location; or using field survey data collected by utilities
during the course of road construction, pipe burial or other facilities improvements.

Recent LIDAR data that has become available combined with hydraulic modeling should be
used to update the above as much as possible. Human resources and equipment need to be
provided to be able to complete the work.

Community Flood Impacts

The type of property damage caused by flood events depends on the depth and velocity of the
floodwaters. Faster moving floodwaters can wash buildings off their foundations and sweep cars
downstream. Pipelines, bridges, and other infrastructure can be damaged when high waters
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combine with flood debris. Extensive flood damage can be caused by basement flooding and
landslide damage related to soil saturation from flood events. Surface water entering into
crawlspaces, basements, or daylight basements is common during flood events, not only in or
near floodplains, but also on hillsides and other areas that are far removed from floodplains. Most
flood damage is caused by water saturating materials susceptible to loss (e.g., wood, insulation,
wallboard, fabric, furnishings, floor coverings, and appliances). Most of the losses in the 1996
floods were due to saturation damage.

Private property flood issues

The development of private property within the floodplain must conform to the requirements of
the Linn County Floodplain Management Code (LCC Chapter 870). The purpose of the
Floodplain Management Code is to promote public safety and welfare and to reduce the potential
for loss of life and property damage. This is achieved by requiring that redevelopment of private
property be done in a manner that will reduce flood impacts and by managing the alteration of
the floodplain, channels and natural barriers that accommodate or channel flood waters on
private property. In 1996, flood damage to private property totaled one-third of damages
statewide.?® The Floodplain Management Code helps to reduce public costs for emergency
operations, relief, evacuations and restorations and reduces flood insurance and development
costs through floodplain management.

Homes

Housing losses accounted for the largest share of private property damage during the 1996 flood
events.”! In Linn County, FEMA awarded 312 Housing Assistance Grants totaling $686,576 and
98 Family Assistance Grants totaling $151,941. The Small Business Administration reported the
approval of 78 loan applications for homes totaling $1,102,800.22 Homes in rual floodplain
areas often depend on private sewage treatment systems. Homes in frequently flooded areas can
suffer damage to septic systems and drain fields. Inundation of these systems may result in
leakage of wastewater into surrounding areas. In many cases, flood damage to homes can render
them unlivable.

Manufactured Homes

Statewide, the 1996 floods destroyed 156 housing units. Of those units, 61 percent were mobile
homes and trailers.?® Several older manufactured home parks in Linn County are located in
floodplain areas. Manufactured homes have a lower level of structural stability than “stick-built”
homes. A stick-built home’s foundation and building frame are put together on site as opposed to
manufactured homes which are pre-fabricated off site.?* Manufactured homes in floodplain
zones must be anchored to provide additional structural stability during flood events. Linn
County enforces the manufactured home construction standards in LCC Chapter 870 for
development in floodplains to reduce the severity of damages from flood events.

Business and Industry
Flood events impact businesses by damaging property and by interrupting commerce. Flood

events can cut off customer access to a business as well as close a business for repairs. As a
result of the 1996 floods, the Small Business Administration reported that it approved 21 loans
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for businesses in Linn County that were damaged in the flood, totaling $656, 300. It is estimated
that the loans protected 41 jobs that otherwise would have been lost.?

A quick response to the needs of businesses affected by flood events can help a community
maintain economic vitality in the face of flood damage. Responses to business damages can
include funding to assist owners in elevating or relocating flood-prone business structures.

Public Infrastructure

Publicly owned facilities are a key component of daily life for all citizens of Linn County.
Damage to public water and sewer systems, transportation networks, flood control facilities,
emergency facilities, and offices can hinder the ability of the government to deliver services.
Government can take action to reduce risk to public infrastructure from flood events, and to craft
public policy that reduces risk to private property from flood events.

Buildings and Roads

In the wake of the 1996 floods, damage to public buildings statewide represented 34 percent of
total public losses.?® Of particular importance during flood events are facilities critical to
government response and recovery activities that are located in flood hazard areas.

During natural hazard events, or any type of emergency or disaster, dependable road connections
are critical for providing emergency services. The Linn County Road Department is the primary
response agency in Linn County for maintaining roadways and bridges, maintaining culverts and
roadside drainage systems to reduce flood impacts, monitoring roadway emergencies, closing
flooded roadways, and taking necessary emergency maintenance measures to keep roadways
functioning during flood events.

Bridges

Bridges are key points of concern during flood events for two primary reasons:

(1) They are often important links in road networks, crossing water courses or other
significant natural features; and,

(2) They can be obstructions in watercourses, inhibiting the flow of water during flood
events.

Damaged bridges can disrupt or cut off traffic flow and impede access to and by emergency
services. They can also lead to economic losses when commuters and consumers have difficulty
reaching their destinations and when businesses are unable to deliver products and services to
their clients.

There are approximately 586 bridge crossings in Linn County, including state highways, county
roads and urban areas. Linn and Benton counties are separated by the Willamette River and
there are only two bridge crossing points linking the two counties, comprising five total bridges.
Two are on Highway 20 in Albany and three are on Highway 34 at Corvallis. While these
bridges are constructed out of the floodplain, numerous other low-lying state and county bridges
are susceptible to flooding. Examples during the 1996 flood include bridges on Highway 226
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south of Scio; Highway 228 west of Brownsville; and numerous culverts and smaller bridges on
rural roads throughout the valley. Flooding at bridge crossings isolates small communities and
rural home sites and impedes access to emergency services.

Floods and Natural Systems

Maintaining and restoring natural systems helps mitigate the impact of flood events on the built
environment. Floods can change the natural environment and hydrology of an affected area.
High water can be beneficial to the natural processes within a floodplain and can benefit riparian
areas. Maintaining these natural flood reservoir areas reduces downstream flood levels and
impacts.

Riparian Areas

Riparian areas are important transitional areas that link water and land ecosystems. Vegetation in
riparian areas is dependent on stream processes, such as flooding, and often is composed of
plants that require large amounts of water such as willow and cottonwood trees. Healthy
vegetation in riparian buffers can reduce streamside erosion.?” During flood events, high water
can cause significant erosion. Well-managed riparian areas can reduce the amount of erosion and
help to protect water quality during flood events. To help protect these areas, the Linn County
Land Development Code restricts development within a 50-foot riparian buffer around rivers,
streams, lakes and wetlands.

The three watershed councils within Linn County area have also been actively implementing
improvements to the riparian areas by completing projects with landowners that add healthy
vegetation and other riparian improvements. The Linn County Road Department coordinates
many of its efforts with those of the watershed councils as it pertains to bridge crossings, and
riparian bank enhancement and stabilization projects completed to protect roads from flood
damage.

Wetlands

Many floodplain and stream-associated wetlands absorb and store storm water flows, which
reduces flood velocities and stream bank erosion. Preserving these wetlands reduces flood
damage and the need for expensive flood control devices such as levees. When the storms are
over, many wetlands augment summer stream flows by slowly releasing the stored water back
into the stream system.?®

Wetlands are highly effective at removing nitrogen, phosphorous, heavy metals, and other
pollutants from water. For this reason, artificial wetlands are often constructed for cleaning storm
water runoff and for tertiary treatment (polishing) of wastewater. Wetlands bordering streams
and riversz%nd those that intercept runoff from fields and roads provide this valuable service free
of charge.

Linn County coordinates with the Oregon Division of State lands to restrict development, fill or
removal activities that may impact identified wetlands. The Linn County Land Development
Code also restricts development within a 50-foot buffer area around inventoried wetlands.
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Repetitive Flood Loss Areas

A Repetitive Loss Property is defined as any property with two or more losses in any 10-year
rolling period. If there are two losses within 10 days of each other only one of those losses is
counted. This is used only for purposes of selecting a property.

FEMA identifies seven properties as repetitive flood loss properties within unincorporated Linn
County. If incorporated properties were included, the number would be much larger. Four of
the seven properties received this classification due to impacts from the two 1996 floods. One
property near Scio was impacted by the February 1996 event and again in December 1998.
NFIP claims and loss data are protected by the Privacy Act and are for internal use only. NFIP
data can be aggregated for use in the plan so that no particular property can be easily identified.
The following five areas in Table 6-5 are identified by FEMA as containing repetitive flood loss
properties in Linn County. A map of the general vicinity of these properties can be found in the
Executive Summary.

Table 6-4
Repetitive Flood Loss Properties
Location Occupancy Flood Zone Date of Total Paid
Loss Claims
Millersburg Area, North of Single Family C 11/19/1996 | $23,183.44
Albany 02/08/1996
Oakville Road, SW of Single Family A 11/19/1996 | $12.395.47
Albany 02/06/1996
Peoria Road, SW of Corvallis Single Family All 11/20/1996 | $15,431.16
02/08/1996
Stayton-Scio Road North of Single Family A04 12/28/1998 | $136,803.59
Scio 02/08/1996
Waterloo Road, South of Single Family C 11/19/1996 | $69,383.05
Lebanon 02/06/1996
Highway 34, SW of Corvallis | Non residential B 11/19/1996 | $41,163.89
12/04/1996
12/25/1996
02/27/1999
Fish Hatchery Road, Single Family A 02/07/1996 | $34,096.99
Southeast of Scio 11/24/1999

Source: FEMA

Risk Analysis

Risk analysis is the third and most advanced phase of hazard assessment. Risk analysis builds on

the hazard identification and vulnerability assessment to estimate the damage, injuries and

economic losses that may be sustained within a hazard area over a given period of time. The risk
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analysis uses mathematical models based on the magnitude of the harm that may result and the
likelihood of the harm occurring.

A flood risk analysis for Linn County would include at least two components: (1) the life and
value of property that may incur losses from a defined flood event; and (2) the number and type
of flood events expected to occur over time. A risk analysis would predict the severity of
damage from a range of events.

Hydraulic and flow velocity models can be used to predict the amount of damage expected from
different magnitudes of flood events using hydrological analysis of landscape features.
Hydraulic modeling could be combined with better topographical data to develop better FIRM
maps. Such modeling could also provide velocity data to predict expected damage from flood
events over the region and on specific property.

New County LIDAR data could be used to complete this hydraulic modeling to conduct a more
accurate and detailed risk analysis for flood events in Linn County. This risk analysis could be
used to better plan for infrastructure improvements to reduce or prevent flooding and plan for
flood events. Resources are not currently available to complete these activities. A long term
approach to conduct data modeling, risk analysis and infrastructure improvements should be
evaluated in light of limited staff and resources.

There are numerous bridge crossings that lead to private and public lands that may be affected by
flood and scour.

Currently there is insufficient data to conduct a detailed risk analysis for flood events in Linn
County. The mitigation plan may include recommendations for improved data and partnerships
that may lead to detailed flood risk analysis in the county.

Flood Hazard Mitigation Programs

Existing flood mitigation programs and strategies are principally the responsibility of the
Department of Land Conservation and Development (DLCD), the state Building Codes Division
(BCD), and the Office of Emergency Management (OEM). In addition to state programs, the
National Flood Insurance Program (NFIP) of the Federal Emergency Management Agency
(FEMA) is designed to help minimize flood losses through floodplain management. The NFIP
relies on insurance, mortgage lending requirements, and floodplain development standards to
reduce flood losses.

Goal 7 of the statewide planning goals, administered by DLCD, requires local governments to
adopt flood protection policies and controls. The DLCD also administers the NFIP in Oregon,
and every community with identified flood hazards is a member of this program. Thus, these
local governments are required to adopt the NFIP’s minimum requirements. The NFIP is
comprised of a flood hazard mapping component, an enforcement component, technical
assistance, and insurance which provides a financial safety net for owners of improved property.
Together, all four components of the NFIP work together to reduce flood losses.
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The state building code for one and two family dwellings and manufactured dwellings requires
that the lowest living space in a dwelling be elevated at least one foot above the base flood
elevation (BFE). Other buildings are also regulated and required to be elevated a minimum of
one foot above base flood elevation or flood proofed.

OEM is involved in many programs which mitigate the effects of flooding including the Hazard
Mitigation Grant Program, the Flood Mitigation Assistance Program, co-sponsoring and
participating in training and workshops, and “Project Impact” - Building Disaster Resistant
Communities. Also, as part of its warning responsibilities, OEM notifies local public safety
agencies and keeps them informed of potential and actual flood conditions so prevention and
mitigation actions can be taken.*

Linn County Programs

Comprehensive Plan

The Linn County Comprehensive Plan at LCC 903.200 through 903.280 includes an inventory of
areas subject to natural hazards and a set of Plan policies to guide development within known
hazard areas. The FEMA FIRM maps are adopted as the county’s flood hazard inventory. Risk
reduction measures in areas subject to natural disasters and hazards are implemented through
application of the County’s Land Development, Floodplain Management and Building Codes.

Land Development Code

The Land Development Code protects public safety and restricts development activities within
inventoried natural hazard areas. The Development Code requires grading permits when needed,
and requires compliance with the Oregon Residential Specialty Code, the Oregon Structural
Specialty Code, and the Linn County Floodplain Management Code. All development regulated
by the Land Development Code must be located outside the mapped 100-year floodplain unless
it is demonstrated that the use can be designed and engineered to comply with accepted hazard
mitigation requirements.

Floodplain Management Code (LCC Chapter 870)

All development within the floodplain must conform to the requirements of the Linn County
Floodplain Management Code (LCC Chapter 870). The purpose of the Floodplain Management
Code is to promote public safety and welfare and to reduce the potential for loss of life and
property damage. This is achieved by requiring construction in a manner that will reduce flood
impacts; by managing the alteration of the floodplain, channels and natural barriers that
accommodate or channel flood waters; and other planning and site development measures. The
FIRM floodplain information is incorporated into the county’s Geographic Information System
(GIS) data. Grading permits and removal/fill regulations are also administered through the
Floodplain Management Code.

Public Facilities

The Linn County Road Department maintains county roadways, bridges, culverts and roadside
drainage systems to reduce flood impacts.
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State Programs

State of Oregon Floodplain and Floodway Removal/Fill Law

The Oregon Removal/Fill Law, which is administered by the Oregon Division of State Lands,
requires a permit for activities that would remove or fill 50 cubic yards or more of material in
waters of the state (e.g., streams, lakes, wetlands). Linn County must comply with the
removal/fill laws when designing and building facilities, and have related responsibilities when
dealing with private development and other construction projects.®

Oregon’s Wetlands Protection Program

Oregon’s Wetlands Program was created in 1989 to integrate federal and state rules concerning
wetlands protection with the Oregon Land Use Planning Program. The Wetlands Program has a
mandate to work closely with local governments and the Division of State Lands (DSL) to
improve land use planning approaches to wetlands conservation. A Local Wetlands Inventory
(LWI) is one component of that program. DSL also develops technical manuals, conducts
wetlands workshops for planners, provides grant funds for wetlands planning, and works directly
with local governments on wetlands planning tasks.

Oregon Wetlands Joint Venture

The Oregon Wetlands Joint Venture is a coalition of private conservation, waterfowl, fisheries,
and agriculture organizations working with government agencies to protect and restore important
wetland habitats.*

Federal Programs

National Weather Service

The National Weather Service provides flood watches, warnings, and informational statements
for rivers throughout Linn County.

National Resources Conservation Service (NRCS), US Department of Agriculture

NRCS provides a suite of federal programs designed to assist state and local governments and
landowners in mitigating the impacts of flood events. The Watershed Surveys and Planning
Program and the Small Watershed Program provide technical and financial assistance to help
participants solve natural resource and related economic problems on a watershed basis.

The Wetlands Reserve Program and the Flood Risk Reduction Program provide financial
incentives to landowners to put aside land that is either a wetland resource, or that experiences
frequent flooding. The Emergency Watershed Protection Program (EWP) provides technical and
financial assistance to clearing debris from clogged waterways, restoring vegetation, and
stabilizing riverbanks. The measures taken under EWP must be environmentally and
economically sound and generally benefit more that one property.

Federal Emergency Management Agency (FEMA) Programs

The Federal Emergency Management Agency (FEMA) resulted from the consolidation of five
federal agencies that were dealing with different types of emergencies. Since then, many states
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and local jurisdictions have accepted this approach and changed the names of their organizations
to include the words "emergency management.” FEMA provides maps of flood hazard areas,
various publications related to flood mitigation, funding for flood mitigation projects, and
technical assistance.

National Flood Insurance Program (NFIP)

Flood insurance is available to citizens in communities that adopt and implement NFIP siting and
building standards. The standards are applied to development that occurs within a delineated
floodplain, a drainage hazard area, areas subject to inundation during a base flood event (“one
percent” or “100 year flood”), and properties within 250 feet of a floodplain boundary. These
areas are depicted on federal Flood Insurance Rate Maps that are available through Beaverton,
Oregon’s Department of Land Conservation and Development is the state’s NFIP-coordinating
agency.

Linn County currently has 581 NFIP policies in the community with 34 paid losses and 16 closed
with out payment losses. The total payment for losses is $530,348.12. Linn County has a
Floodplain Manager, which is his auxiliary duty as the Linn County Building Official. Linn
County is in good standing with NFIP, has no current or outstanding compliance issues. The
most recent Community Assistance Visit was August 25, 2005. Linn County entered the NFIP on
January 23, 1974 and the communities Flood Insurance Rate Maps (FIRMs) became effective on
September 29, 1986. Linn County is in the process of updating the FIRMs and these should be
adopted in 2010. The Linn County Floodplain Ordinance meets FEMA and State minimum
requirements.

The Community Rating System (CRS)

The Community Rating System (CRS) recognizes community floodplain management efforts
that go beyond the minimum requirements of the NFIP. The cities of Albany and Scio
participate in the CRS program. At the current time, Linn County does not. If the County were
to implement floodplain management practices that qualify for participation in the CRS program,
property owners within the County could receive reduced NFIP flood insurance premiums.

Linn County is currently not participating in the CRS program. The Steering Committee has
identified that Linn County should work toward participation in the program.

2005 Flood Mitigation Action Items Progress

The Flood Mitigation Action Items that were part of the 2005 Natural Hazard Mitigation Plan are
listed below with a description of progress or status on each item. Those items not listed in this
section have either been deferred and are part of the 2010 Natural Hazard Mitigation Plan or
deleted.

Long-term Action Items

FL-LT #2: Action 2.2.3. Update Flood Insurance Rate Maps

Coordinating Organization: Planning and Building Department
Internal Partners: Building Official; Emergency Management
External Partners: FEMA; OEM; Insurance Companies; Small Cities
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Timeline: 2-5 years
Plan Goals Addressed: Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.
Plan Objective: Objective 2.2. Support the enhancement of County
vulnerability assessment activities.
Status: Linn County Planning and Building Department anticipates new Flood Insurance Rate
Maps and the changes generated by approved LOM-A’s, R’s and C’s will be adopted in
September 2010. Since the maps have not been adopted the Steering Committee deferred this
action item.

FL-LT #3: Action 3.3.2. Support multi-objective stream and river
enhancement projects that maximize flood mitigation

Coordinating Organization: Board of County Commissioners

Internal Partners: Emergency Management

External Partners: Water Control Districts; Watershed Councils; FEMA;
DSL; ODFW; OWRD; DOF; DEQ; USCE; Cities

Timeline: Ongoing
Plan Goals Addressed: Goal 3. Protect life, the built environment, the economy
and natural resources through community-wide
partnerships.
Plan Objective: Objective 3.3. Develop partnerships with external

partners for hazard specific mitigation projects.

Status: Linn County works in a cooperative partnership with the North Santiam Watershed
Council, South Santiam Watershed Council, and the Calapooia Watershed Council. Linn County
Road Department has supported the efforts of these councils by providing technical support, and
match funds for certain projects and programs.

Some of the projects that have provided stream and river enhancement that also have improved
flood mitigation during the past few years include the following:

Driver Road (Calapooia River) Bridge Replacement Project (2006)

Brush Creek Road (Brush Creek) Bridge Project (2006)

Brush Creek Road (West Brush Creek) Fish Passage Culvert Replacement Project (2006)
Brush Creek (Private Drive) Bridge Project (2006)

Tangent Drive (Calapooia River) Bridge Replacement (2006)

Wirth Road (Calapooia River) Bridge Replacement (2007)

South Fifth Avenue Bridge (Replacing culvert) (2006)

Thum Drive (Brush Creek) Fish Passage Restoration (2007)

Childers Drive (East Brush Creek) Fish Passage Restoration (2007)

Scio Main Street (Thomas Creek) Bridge Replacement Project (2007)

Fish Hatchery Drive Riparian Bank Stabilization and Enhancement (2008)

Hungry Hill Drive (Crabtree Creek) Riparian Bank Stabilization and Enhancement
(2009)

e Gilkey Road (Crabtree Creek) Riparian Bank Stabilization and Enhancement (2009)
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e Scravel Hill Bridge Maintenance Project (2009) - Added use of vegetative swales for
BMP

e Courtney Creek Drive Bridge Replacement (2009) - lengthened bridge to restore riparian
and hydraulic stream function and added use vegetative swales.

e Bolhken Road Bridge Replacement Project (2010)

LCRD is presently developing and designing numerous other road and bridge improvement
projects. Improvements will include storm water management and treatment. A current list of
these projects can be obtained from Linn County Road Department.

In developing projects, Federal funding has been obtained to replace 4 bridges which will also
increase the hydraulic capacity of these bridges. These projects are as follows:

Upper Berlin Road (Hamilton Creek) Bridge Replacement Project (2011)
Gilkey Road (Crabtree Creek) Bridge Replacement Project (2012)
McClun Road (Calapooia River) Bridge Replacement Project (2012)
Linn West Drive (Calapooia River) Bridge Replacement Project (2011)

LCRD also has obtained $100,000 in Title 1l funding to identify fish passage barriers in Linn
County and assess flooding associated with these road crossings. This will help plan and
prioritize fish passage improvement projects for existing culvert and bridge crossings on a
County wide basis. Linn County GIS, Linn County Road Department, Linn County Planning
and Environmental Health, and the three watershed councils are all cooperative partners in this
effort.

Bridges that are vulnerable to scour and erosion caused by a 100 year and 500 year flood event
have been listed by ODOT under a new program required by the FHWA. As part of this
program, annual bridge inspections administered under contract by ODOT has identified about
60 bridges that are susceptible to damage or loss during such a flood event due to the increased
velocity and flood elevation of water. Linn County Road Department Engineering and Bridge
Maintenance is presently developing strategies to deal with this potential risk. A proactive plan
is being developed and will be developed as funding and resources allow.

Since there are future projects that would support multi-objective stream and river enhancement
projects that maximize flood mitigation this action item is deferred to the 2010 Linn County
Natural Hazard Mitigation Plan.

Flood Mitigation Action Items

The flood mitigation action items provide direction on specific activities that organizations and
residents in Linn County can undertake to reduce risk and prevent loss from flood events. There
is one short-term flood hazard action item and there are five long-term flood hazard action items,
described below.
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Short-term Action Items

FL-ST #1: Action 2.1.4. Participation in the National Flood Insurance
Program's Community Rating System

Coordinating Organization:
Internal Partners:

External Partners:
Timeline:

Plan Goals Addressed:

Plan Objective:

Long-term Action Items

Planning and Building Department

Building Official; Emergency Management

FEMA,; Insurance Companies; Small Cities

Ongoing

Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.

Obijective 2.1. Incorporate mitigation into planning and

policy development.

FL-LT #1: Action 2.1.5. Develop management strategies to preserve the
function of the floodplain

Coordinating Organization:
Internal Partners:

External Partners:
Timeline:

Plan Goals Addressed:

Plan Objective:

Planning and Building Department

Building Official; Board of Commissioners

FEMA; DSL; ODFW; OWRD; Watershed Councils
Ongoing

Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.

Objective 2.1. Incorporate mitigation into planning and
policy development.

FL-LT #2: Action 2.1.6. Develop a scour protection plan for Linn County

bridges

Coordinating Organization:
Internal Partners:

External Partners:
Timeline:

Plan Goals Addressed:

Plan Objective:

Road Department

Emergency Management;

Bridge Maintenance Superviosr

Ongoing

Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.

Obijective 2.1. Incorporate mitigation into planning and
policy development.

FL-LT #3: Action 2.2.3. Update Flood Insurance Rate Maps

Coordinating Organization:
Internal Partners:

External Partners:
Timeline:

Planning and Building Department

Building Official; Emergency Management; GIS
FEMA; OEM; Insurance Companies; Small Cities
2-5 years
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Plan Goals Addressed:

Plan Objective:

Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and

services.
Obijective 2.2. Support the enhancement of County
vulnerability assessment activities.

FL-LT #4: Action 2.2.11. Discuss funding opportunities to conduct a new
hydraulic study for Linn County

Coordinating Organization:

Internal Partners:
External Partners:

Timeline:
Plan Goals Addressed:

Road Department

Surveyor; Linn County GIS

FEMA

ongoing

Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.

Plan Objective: Objective 2.2. Support the enhancement of County vulnerability

assessment activities

FL-LT #5: Action 3.3.2. Encourage multi-objective stream and river
enhancement projects that maximize flood mitigation

Coordinating Organization:
Internal Partners:

External Partners:
Timeline:

Plan Goals Addressed:

Plan Objective:

Flood Hazard Endnotes

Board of County Commissioners

Emergency Management; Planning and Building
Department

Water Control Districts; Watershed Councils; FEMA;
DSL; ODFW; OWRD; DOF; DEQ; USCE; Cities
Ongoing

Goal 3. Protect life, the built environment, the economy
and natural resources through community-wide
partnerships.

Obijective 3.3. Develop partnerships with external
partners for hazard specific mitigation projects.

! Natural and Geologic Background Report, Linn County, 1980 pp. 4
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Why are Landslides a Threat to Linn County?

Landslides are a serious geologic hazard in many states, including Oregon. Nationally, landslides
cause 25 to 50 deaths each year and can pose a serious threat to human life.! The best estimates
of the direct and indirect costs of landslide damage in the United States range between $1 billion

to $2 billion annually.? Although not all landslides result in private property damage, many
impact transportation corridors, fuel and energy conduits, and communication facilities.®

Landslides and debris flows have helped shape the landscape in much of Linn County.
Development, road building and logging can cause or contribute to the severity of landslides.
Landslides become hazardous when buildings and infrastructure are placed within their path. In
general, slopes that are over 25 percent or have a history of landslides might signal a landslide
problem. However, landslides can also occur in areas of generally low relief in the form of cut-
and-fill failures, river bluff failures, lateral spreading landslides and mining slope failures.

Table 7-1 describes some of the major landslides that have occurred in Oregon over the last 75
years. The list is not all-inclusive, but focuses on slides that caused loss of life or significant
damage. Although most of the listed events were outside of Linn County, all serve as indicators
of the type of landslide events likely to occur in the region.

Table 7-1
Major Landslides in Oregon

February 1926 | A landslide closed Roosevelt Highway between Coos Bay and Coquille,
causing at least $25,000 in damage.

November 1928 | A landslide killed two workmen working on a railroad tunnel near Baker.

August 1957 A rockslide killed two quarry workers near Westfir.

February 1961 | A large section of Ecola State Park, including the parking lot, slid into the
Pacific ocean near Cannon Beach.

March 1972 Three motorists were injured in a mud and rockslide on Interstate 5 near
Portland.

January 1974 Nine employees working in a telephone company building were killed when
the building was pushed by a mudslide into Canyon Creek near Canyonville.

October 1984 Two children were killed in a rockslide along Interstate 84 near Cascade
Locks. The cost of stabilizing the slide area eventually reached $4 million.

September 1990 | Four highway workers were injured in a landslide near Troutdale.

February 1996 | Heavy rains and rapidly melting snow contributed to hundreds of landslides
across the state, many occurring on clear cuts that damaged logging roads.

November 1996 | Heavy rain triggered mudslides in Lane and Douglas Counties that resulted in
eight fatalities.

February 1999 | Two timber workers were killed in a mud and rockslide south of Florence.

January 2000 A landslide north of Florence closed Highway 101 for three months, resulting
in major social and economic disruption to nearby communities.

Source: Department of Land Conservation and Development, Natural Hazards Program Website,
http://www.lcd.state.or.us
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There are several categories of landslides, based on configuration (slide mechanism), slide
materials, and rate of movement. Some slides are ancient, deep-seated, and slow moving. Others
move rapidly as a mass of rock, mud, and large woody debris. All can be hazardous when in the
vicinity of buildings and infrastructure. Oregon counties with the highest percentage of reported
landslides are: Lane (24%), Douglas (11%), Linn (10%), Tillamook (9%), Lincoln (8%), and
Multnomah (7%).*

Landslides and debris flows usually accompany the major storm systems that impact western
Oregon. Particularly noteworthy landslides accompanied storms in 1964, 1982, 1986, and 1996.
Two major landslide producing winter storms occurred in Oregon during 1996. Intense rainfall
triggered over 9,500 landslides and debris flows, some of which resulted directly or indirectly in
eight fatalities. Highways were closed and a number of homes were lost statewide. The fatalities
and losses resulting from the 1996 landslides led to the passage of Oregon Senate Bill 12, which
authorized the mapping of areas subject to rapidly moving landslides and the development of
model landslide ordinances.”

Mass Movement Topography®

Mass movement topography is terrain for which prior landslide activity is inferred on the basis of
topographic expression. Mass movement topography is shown on Map 7-1. Mass movement
topography in Linn County occurs primarily on the Little Butte terrain of the Cascades formation
and in places where landslides undercut Columbia River basalt. On slopes of 15 percent to 50
percent, weathering and failure occur at depths great enough to leave visible evidence of mass
movement. On steeper slopes, shallower types of mass movement occur.

In north central Linn County, massive slope failures are present on the sides of Hungry Hill,
Rogers Mountain, McCully Mountain, and other high ridges leading eastward towards Detroit
Dam. The slides typically develop in the Little Butte Formation and undercut the crests, forming
pronounced head scarps. Depth of failure is great below the larger head scarps, and landslide
features are well-developed in places. Landslides are occurring in the Cascades Formation on the
lower flanks of Snow Peak. On the south side of the mountain along Crabtree Creek rapid down
cutting is initiating a series of active slides. Numerous scattered patches of mass movement
topography are mapped in the region bounded by Lebanon, Brownsville, and Sweet Home.
Sliding is restricted to thick soils and tuffs of the Little Butte Formation. Most of these are
underlain by basaltic intrusions and are generally stable.

Damage to structures may occur in areas of mass movement topography through continued slide
movement, uneven settling, or a variety of related processes. Cuts, fills, and changes of the
ground water budget through use of septic tanks or improper handling of runoff are common
factors in reinitiated slide activity.

Several areas of mass movement topography in western Linn County are zoned for residential
development. These include some of the slopes south of Lyons, the north side of Rogers
Mountain, the Ward Butte area north of Brownsville, the slopes east of Lebanon, the valley areas
of the Calapooia drainage, and the lower slopes of Mount Tom in southern Linn County.
Without proper development considerations, considerable structural damage could occur in these
areas in future years.
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The major impacts of mass movement in areas of logging include road and cut-bank failure and
the contribution of huge volumes of debris and sediment to streams. A good example is the
repeated failures on the upper Crabtree Creek Road leading to Snow Peak Camp.

Steep Slope Failure’

Types of landslide on steep slopes (slopes greater than 50 percent) include rock falls, rockslide,
and shallow earthflow or mudflow. Unlike deep failures, such as those involved in mass
movement topography, failures on steep slopes do not penetrate to great depths. Slope maps may
be used to define general areas especially prone to these forms of landslide.

In Linn County, failures on steep slopes are most common along the upper reaches of the
Calapooia, Middle Santiam, and North Santiam Rivers and along major creeks such as Wiley
Creek and Neal Creek. Steep-slope failures are concentrated along escarpments of Sardine
Formation, Columbia River Basalt, and the Little Butte Formation.

Human-induced causes of steep slope failures include undercutting steep slopes; placing of
excessive fill; indiscriminant blasting; improper handling of runoff in construction areas;
removal of vegetation; and the diversion of streams against steep canyon walls that have poorly
engineered valley-bottom roads.

Areas mapped by the Oregon Department of Geology and Mineral Industries (DOGAMI) as
steep slopes where possible residential use is allowed include some of the slopes west of Lyons,
a few lower valley areas near Cascadia, and part of West Point Hill in southern Linn County.
On-site inspections and engineering reports should precede development in these areas. These
maps can be found in Appendix D and the Executive Summary M-21.

Causes and Characteristics of Landslide Hazards

This section provides information about landslide types and causes. Much of the information
was gathered from the Department of Land Conservation and Development (DLCD) Natural
Hazards Program website; the United States Geologic Survey (USGS) Landslide Hazard Fact
Sheet 2004-3072; Oregon Department of Geology and Mineral Industries (DOGAMI) Bulletin
84; the Oregon Natural Hazards Mitigation Plan (OR-SNHMP) Region 3 Hazards Assessment;
and the Regional All Hazard Mitigation Plan for Benton, Lane and Linn Counties (RAHMP).

What is a landslide?

The term "landslide" is used to describe the down slope movement (sliding or falling) of slope-
forming materials composed of rock, soil, artificial fill, or a combination of these. The materials
may move by falling, toppling, sliding, spreading, or flowing. The term is also applied to the
mass of soil or rock material that results from one of these events.®

The various types of landslides can be differentiated by the kinds of materials involved and the
mode of movement. Although landslides are primarily associated with mountainous regions, they
can also occur in areas of generally low relief.’
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Landslides are natural processes, but can be triggered or accelerated by changes in groundwater
levels, usually from intense rainfall or rapid snow melt; undercutting of a slope or cliff by
erosion or excavation; shocks or vibrations from earthquakes or construction; vegetation
removal; or the placing of fill on steep slopes.™

Landslide Types

Some of the processes that are referred to as landslides are shown in Figure 7-1 and include:

Debris Flow: Rapidly-moving landslides that can travel long distances, often within
confined channels, and often involving significant amounts of water and mud. Debris
flows (mudslides, mudflows, debris avalanches) are common and generally occur during
intense rainfall on previously saturated ground. They usually begin on steep hillsides as
slumps or slides that liquefy, accelerate to speeds as great as 35 mph, and flow down
slopes and channels onto gently sloping ground.**

The consistency of debris flows ranges from watery mud to thick, rocky, mud-like wet
cement, dense enough to carry boulders, trees, and automobiles. Debris flows from
different sources can combine in canyons and channels, where their destructive power is
greatly increased.’? Generally speaking, five conditions must be present for a debris
flow to occur:

Steep slopes;

Loose rock and soil materials;

Clay minerals;

Saturated soils; and

Rainfall or snow melt generated runoff of high intensity and duration.

arONOE

Debris flow areas are associated with steep gullies. A debris avalanche is a type of very
rapid to extremely rapid debris flow. A debris avalanche is generally long and narrow
and often leaves a V-shaped scar tapering uphill at the head. A mudflow is an earth flow
consisting of material that is wet enough to flow rapidly and contains at least 50 percent
sand, silt and clay-sized particles.™

Rockfalls: The abrupt movement of masses of geologic materials that become detached
from steep slopes or cliffs. Separation occurs along fractures, joints, and bedding
surfaces, and movement occurs by free-fall, bouncing, and rolling. Falls are strongly
influenced by gravity, mechanical weathering, and the presence of interstitial water.
Depending on the type of materials involved, the result is a rock fall, soil fall, debris fall,
boulder fall and so on. All types of falls are promoted by undercutting, differential
weathering, excavation or stream erosion. Rock falls are common along Oregon
highways where roads are cut through bedrock.**

Rockslides: The rapid down-slope movement of rock material along a plane of separation
within the bedrock, which could be a fault surface, a fracture surface, or the depositional
surfaces found in some sedimentary rocks. These slides can occur on relatively gentle
slopes and cause serious damage.*
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Figure 7-1 illustrates the major types of landslides described in this section.

Figure 7-1 Landslide Types

Rotational landslide Translational landslide Block slide

Debris flow

Carved bre franks

Debris avalanche Earthflow Creep

A <y

Lateral spread

Source: USGS Landslide Hazard Fact Sheet 2004-3072
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¢ Rotational slides: Slides in which the surface of the rupture is curved concavely upward
and the slide movement is rotational about an axis that is parallel across the slope. The
scarp formed at the head of the slope may be almost vertical. The toe usually bulges
upward, but sometimes flows outward. Slumps are examples of small rotational slides.

The head of a rotational slide can sometimes be located in the fill side of a road. The axis
of the road would generally follow the contour of the hill. Many older hillside roads were
built without proper design of the "fill" side of the road. The head of the slide would
damage the fill side of the road; and the foot of the slide would damage any buildings
located ti)éelow the road surface, commonly for a distance of 20 to 80 feet below the road
surface.

Figure 7-2 shows a graphic illustration of a rotational landslide, with the commonly
accepted terminology describing its features.

Figure 7-2
Rotational Landslide Features

Crown cracks

Transverse cracks

Transverse ridges

Surface of rupture
Toe
Main body

Foat Toe of surface of rupture

Surface of separmation

Source: USGS Landslide Hazard Fact Sheet 2004-3072

¢ Translational Slides: Slides in which the mass moves out, or down and out along a more
or less planar surface and has little rotational or backward tilting. The mass commonly
slides out on the original ground surface. Such a slide may progress over great areas if the
conditions are right. The movement of translational slides is commonly controlled by
surfaces of weakness such as faults, bedding planes, and variations in shear strength
between layers of bedded deposits, or by contact between firm bedrock and overlying
loose soils."’
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Landslide Causes

Factors contributing to landslides and other mass movement include climate, rock type, slope,
and natural or human caused changes to any of these factors. Linn County’s moist, moderate
climate promotes deep weathering which breaks down the rock, increases pore pressures, and
decreases shear strength.*®

Landslides are typically triggered by periods of heavy rainfall or rapid snowmelt. Earthquakes,
volcanic activity, and erosion may also trigger landslides. Human activities, including
excavation, locating development near steep slopes, and removing vegetation can increase
susceptibility to landslide events. Grading for roads and construction can decrease the stability
of a hill slope by adding weight to the top of the slope, removing support at the base of the slope,
and increasing water content. Landslides on steep slopes are more dangerous because
movements can be rapid.*

Certain geologic formations are more susceptible to landslides than others. Rocks which weather
to clay-rich soils are the least stable and the most prone to failure. The Little Butte Formation,
common in Linn County, is particularly high in ash, a component which weathers to clay.”

The primary causes of landslides are listed in Table 7-2.

Table 7-2
Landslide Causes

Human causes

Geological causes

Morphological causes

Weak or sensitive materials

Tectonic or volcanic uplift

Excavation of slope or its toe

Weathered materials

Glacial rebound

Loading of slope or its crest

Sheared, jointed, or Drawdown (of reservoirs)

fissured materials

Fluvial, wave, or glacial erosion
of slope toe or lateral margins

Discontinuous orientation Deforestation
of materials (unconformity,

schistosity, layering, faults)

Subterranean erosion (solution,
piping)

Irrigation; Alterating ground
water table

Contrast in permeability Deposition loading on slope or its
and/or stiffness of materials | crest

Vegetation removal (fire, drought)

Thawing

Freeze-and-thaw weathering

Shrink-and-swell weathering

(Source: USGS Landslide Hazard Fact Sheet 2004-3072)
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Natural Causes

Natural processes can cause landslides or re-activate historical landslide sites. The undercutting
of shoreline material along bodies of water by currents and waves causes many small slides each
year. Seismic tremors can trigger landslides on slopes historically known to have landslide
movement. Earthquakes can also cause lateral spreading on gentle slopes above steep streams
and riverbanks. Heavy precipitation and rainfall can cause landslides by erosion, soil saturation
or the combination of both. Linn County is documented to have 50 to 100 rainfall events that
may generate up to approximately six inches of rainfall in one day. Landslides are particularly
common along stream banks, reservoir shorelines, and large lakes. Steep, concave-shaped slopes
with larger drainage areas appear to be more susceptible to landslides than other landforms of
over one cubic mile of material. All soil types can be affected by natural landslide triggering
conditions.*

Human Causes

Human impacts can affect the potential for landslide failures in Linn County. Proper planning
can protect people, property and infrastructure. Three major human causes of landslides in Linn
County are: (1) Excavation and grading; (2) Drainage and groundwater alterations; and (3)
Changes in vegetation.

Excavation and Grading

Slope excavation is common in the development of home sites or roads on sloping terrain.
Grading these slopes can result in some slopes that are steeper than the pre-existing natural
slopes. Since slope steepness is a major factor in landslides, these steeper slopes can be at an
increased risk for landslides. The added weight of fill placed on slopes can also result in an
increased landslide hazard. Small landslides can be fairly common along roads, in either the
road cut or the road fill.??

Drainage and Groundwater Alterations

Water flowing through or above ground is often the trigger for landslides. Any activity that
increases the amount of water flowing into landslide-prone slopes can increase landslide hazards.
A high ground water table results in increased pore pressure and decreased shear strength of the
soil, thus increasing the chance of slide movement. Broken or leaking water or sewer lines can be
especially problematic, as can water retention facilities that direct water onto slopes. However,
even lawn irrigation and minor alterations to small streams in landslide prone locations can result
in damaging landslides. Ineffective storm water management and excess runoff can also cause
erosion and increase the risk of landslide hazards.

Development that results in an increase in impervious surface impairs the ability of the land to
absorb water and may redirect water to other areas. Channels, streams, ponding, and erosion on
slopes all indicate potential slope problems. Road and driveway drains, gutters, downspouts, and
other constructed drainage facilities can concentrate and accelerate flow. Ground saturation and
concentrated velocity flow are major causes of slope problems and may trigger landslides.?
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Changes in Vegetation

Removing vegetation from very steep slopes can increase landslide hazards. The Storm Impacts

Study conducted by the Oregon Department of Forestry found that landslide hazards in three out

of four steeply sloped areas were highest for a period of roughly 10 years after timber harvesting.
Areas that have experienced wildfire and land clearing for development may have long periods o
increased landslide hazard. In addition, woody debris in stream channels (both natural and man-
made from logging) may cause the impacts from debris flows to be more severe.

Major Landslide Hazards*

There are multiple types of causes of landslides. The three that cause most of the damaging
landslides around the world are: (1) Water; (2) Seismic activity; and (3) Volcanic activity.

Landslides and Water

Slope saturation by water is a primary cause of landslides in Linn County. This effect can occur
in the form of intense rainfall, snowmelt, changes in ground-water levels, and water-level
changes along coastlines, earth dams, and the banks of lakes, reservoirs, canals, and rivers.

Landsliding and flooding are closely allied because both are related to precipitation, runoff, and
the saturation of ground by water. In addition, debris flows and mudflows usually occur in small,
steep stream channels and often are mistaken for floods; in fact, these two events often occur
simultaneously in the same area.

Landslides can cause flooding by forming landslide dams that block valleys and stream channels,
allowing large amounts of water to back up. This causes backwater flooding and, if the dam fails,
subsequent downstream flooding. Also, solid landslide debris can "bulk” or add volume and
density to otherwise normal streamflow or cause channel blockages and diversions creating flood
conditions or localized erosion. Landslides can also cause overtopping of reservoirs and/or
reduced capacity of reservoirs to store water.

Landslides and Seismic Activity

Many mountainous areas that are vulnerable to landslides have also experienced at least
moderate rates of earthquake occurrence. The occurrence of earthquakes in steep landslide-prone
areas greatly increases the likelihood that landslides will occur, due to ground shaking alone or
shaking-caused dilation of soil materials, which allows rapid infiltration of water.

The 1964 Great Alaska Earthquake caused widespread landsliding and other ground failure,
which caused most of the monetary loss due to the earthquake. Other areas of the United States,
such as California and the Puget Sound region in Washington, have experienced slides, lateral
spreading, and other types of ground failure due to moderate to large earthquakes. Widespread
rockfalls also are caused by loosening of rocks as a result of ground shaking. Worldwide,
landslides caused by earthquakes kill people and damage structures at higher rates than in the
United States.

Linn County Natural Hazards Mitigation Plan — Section 7: Landslide Hazards Page 7-10



Landslides and Volcanic Activity

Landslides due to volcanic activity are some of the most devastating types. VVolcanic lava may
melt snow at a rapid rate, causing a deluge of rock, soil, ash, and water that accelerates rapidly
on the steep slopes of volcanoes, devastating anything in its path. These volcanic debris flows
(also known as lahars) reach great distances, once they leave the flanks of the volcano, and can
damage structures in flat areas surrounding the volcanoes. The 1980 eruption of Mount St.
Helens in Washington triggered a massive landslide on the north flank of the volcano, the largest
landslide in recorded time.

Landslide Hazard Assessment

The landslide hazard assessment provides information on the location of landslide hazards, the
land and property characteristics within the hazard area, and an assessment of risks to life and
property that may result from a landslide event. The three elements of hazard assessment are: (1)
Hazard identification; (2) Vulnerability assessment; and (3) Risk analysis.

Section 201.6(c)(2)(i) of the Disaster Mitigation Act of 2000 (DMA-2000) requires that the risk
assessment include a description of the location and extent of all natural hazard that can affect
the jurisdiction. The plan shall include information on previous occurrences of hazard events and
on the probability of future hazard events.

Hazard Identification

The first essential step of landslide hazard assessment is hazard identification. Hazard
identification identifies: (1) The geographic extent of areas that are known to be subject to
landslides; (2) The characteristics of potential landslides at different locations; and (3) The
probability of occurrence of landslide events.

Landslide Hazard Areas

Locations at risk from landslides or debris flows include areas with one or more of the following
conditions®®;

e On or close to steep hills;
e Steep road-cuts or excavations;
e Existing landslides or places of known historic landslides;

e Steep areas where surface runoff is channeled, such as below culverts, V-shaped valleys,
canyon bottoms, and steep stream channels; and

e Fan-shaped areas of sediment and boulder accumulation at the outlets of canyons.
Maps identifying the location of areas showing previous mass movement; potential debris flow

areas; and areas of steep slope are included at the end of this chapter.

The Cascade Range is characterized by large, recently active volcanoes. The climate is sub-
humid to very wet. The steep volcanic slopes are subject to mudflows, rock falls and snow and
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rock avalanches. Some older Tertiary rocks on the west flank of the Cascade Range are prone to
land sliding. Debris slides from volcanic eruptions are not considered in this section.

Geologic Hazard Maps

The Department of Geology and Mineral Industries (DOGAMI) published Bulletin 84,
Environmental Geology of Linn County, Oregon in 1974. Bulletin 84 includes Geologic Hazards
maps for western Linn County. The Linn County Comprehensive Plan at LCC 903.260(B)(1)
establishes Bulletin 84 as the official source for determining if a property is located within an
area characterized by mass movement topography. Map 7-1 at the end of this section shows
identified geologic hazard/mass movement areas for Linn County.

Preliminary Debris Flow Hazard Maps

In response to the catastrophic landslides that occurred in Oregon in 1996, the state of Oregon
adopted Senate Bill 12 in 1999 to address rapidly moving landslides (debris flows). Among other
requirements, Senate Bill 12 directs DOGAMI to identify areas potentially prone to debris flows
on "further review area” maps.

The Oregon Department of Forestry (ODF) has developed preliminary debris flow maps for
western Oregon. Map 7-2 shows the mapped debris flow areas in Linn County. While the debris
flow maps are generally good for steep slope areas where landslides typically initiate, they are
less accurate for identifying the down slope impacts of these landslides, and may not capture
many areas that are of a public safety concern. They are not intended to be used as the final
"further review areas" as defined by Senate Bill 12, but they are available to local governments
to provide an initial indication of debris flow hazards. These maps can be used to show areas
where further on-the-ground investigation is needed, but should not be used to determine the
actual hazard at any specific location. The preliminary debris flow hazard maps can help analyze
vulnerability and risk and identify landslide mitigation action items.?’

Further Review Area Maps

DOGAMI is refining the ODF debris-flow maps to identify "further review areas™ as required by
Senate Bill 12. DOGAMI has performed preliminary field investigations throughout western
Oregon to improve the delineation of the down-slope run-out areas — the most critical areas in
terms of public safety. Findings from those field investigations are being used to develop and
evaluate improved methods for GIS modeling of debris flow hazards. Several models have been
identified and are currently being tested.?®

DOGAMI is also inventorying and consolidating slope failure information from the three major
storms of February 1996, November 1996, and December 1996/January 1997. The final
inventory identified 9,582 known landslide locations. For each documented landslide, up to 15
descriptive items are reported. From this study, DOGAMI found that counties with the highest
percentage of total landslides reported are Lane (24 %), Douglas (11 %), Linn (10 %),
Clackamas (9 %), Tillamook (9 %), Lincoln (8 %), and Multnomah (7 %)."°
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Vulnerability Assessment

Vulnerability assessment is the second phase in landslide hazard assessment. Vulnerability
assessment inventories development and populations that are located within identified landslide
hazard areas.

Section 201.6(c)(2)(ii)(A) of the DMA-2000 requires that the risk assessment include a
description of the jurisdiction’s vulnerability to the hazard. This description shall include an
overall summary for the hazard and its impact on the community. If appropriate data is available,
the vulnerability assessment should describe the type and number of existing and future
buildings, infrastructure, and critical facilities located in identified hazard areas.

Landslides can impact important transportation routes, impeding commerce and blocking
residents from reaching essential services, businesses and places of employment. Locating and
understanding the population, property and facilities that are exposed to landslide and debris
flow hazards will assist in reducing risks and preventing losses from future landslides.

Information on landslide-prone and debris flow-prone locations in the county can be used to
assess the value of property and the population at risk from future landslides. The amount of
property within landslide prone areas and the value of those properties can be calculated to
estimate potential losses. Calculating a community’s vulnerability to landslides is difficult
because site-specific vulnerability data is difficult and costly to obtain.

A property-specific assessment of the number of lives or amount of property exposed to
landslide hazards has not yet been conducted for Linn County. However, Phase | of the Regional
All Hazard Mitigation Master Plan (RAHMP) for Benton, Lane and Linn Counties estimated
vulnerability and losses due to winter storm induced landslides using small-scale landslide data
available in 1998.% Unfortunately, the results of this study are not useful on a site-specific scale.
An updated vulnerability analysis for landslides in Linn County could be developed using the
debris flow hazard maps being prepared by DOF and DOGAMI.

Probability

Most of the Cascade Range in eastern Linn County is classified as having “moderate” landslide
incidence and susceptibility. Susceptibility is defined as the probability of landslides. Incidence
is defined as the observed rate of landslides. Parts of the Cascades east side of the Willamette
Valley are considered to have "high™ landslide incidence and susceptibility. Within the
Willamette Valley, the landslide susceptibility and incidence is “low.” This is not to say that no
landslides can occur in this area; but that the incidence rate is less than 1.5 percent of the area.*

The Oregon Department of Forestry (ODF) estimates widespread landslide activity will occur
about every 20 years. Landslides at a local level can be expected every two or three years. The
probability of a rapidly moving landslide occurring depends on a number of factors. These
include steepness of slope, slope materials, local geology, vegetative cover, human activity, and
water. There is a strong correlation between intensive winter rainstorms and the occurrence of
rapidly moving landslides (debris flows). Consequently, the ODF tracks storms during the rainy
season, monitors rain gauges and snow melt, and issues warnings as conditions warrant.*
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Given the correlation between precipitation and snow melt and rapidly moving landslides, it may
be feasible to construct a probability curve. The installation of slope indicators or the use of more
advanced measuring techniques could provide information on slower moving slides.*

Vulnerability

The probability that Linn County will experience landslides and the county’s vulnerability to
their effects are identified in the November 2003 Oregon State Natural Hazard Mitigation Plan
(OR-SNHMP) Region 3: Mid/Southern Willamette Valley Hazards Assessment. According to
the OR-SNHMP, Linn County’s overall probability score is “High” and its overall vulnerability
score is “Low” for landslides.

The probability score addresses the likelihood of a future major emergency or disaster within a
specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.
Low = One incident likely within a 75 to 100 year period.

The vulnerability score addresses the percentage of county population or assets likely to be
affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected
Low = Less than 1% affected

Existing Landslide Vulnerability Estimates

The 1998 RAHMP used national scale data to model winter storm induced landslide
vulnerability and risk in Linn County. At that time there were no high resolution studies on
landslide hazards and risks or detailed debris flow maps for the area. An updated vulnerability
and risk analysis for landslides in Linn County could be developed using the debris flow hazard
maps that are currently being prepared by DOF and DOGAMI.

Due to data limitations the RAHMP identified most of the hilly areas of the county as having a
"high" potential for landslides. However, there is significant variation in actual landslide
susceptibility. Local variation in slope, soil types, drainage conditions, rainfall intensity
potential, historical landslide experience and manmade factors was not factored into the model.

The RAHMP landslide vulnerability estimates for Linn County are in Table 7-3. The table does
not include estimates for property vulnerable to debris-flow hazards. Because the RAHMP
landslide hazard analysis was highly generalized, and developed at a scale of 1:7,500,000, it is
unsuitable for local site selection determinations. A more detailed study utilizing large-scale
hazard maps and accurate data on the location and types of development could be a useful
mitigation item.
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Table 7-3
Estimated Building and Road Inventory in Landslide Susceptible Areas

County Wood Buildings | Steel Buildings Concrete and Roads and
Masonry Buildings | Highways (mi)

Linn County 685 4 16 152

RAHMP July 27, 1998 Page 30

Table 7-4 shows the area, number of tax lots, and road miles within the identified mass
movement areas and the State modeled debris flow areas in Linn County. Note that some areas
may be in both a Mass Movement area and within one of the Debris Flow hazard areas.

Table 7-4
Landslide Hazard Summary

Hazard Vulnerability | Roads and Tax Residential Commercial Critical

Area Highways Lots Structures | and Industrial | Facilities

(Acres) (Miles) Structures

Mass 94,338 20 2222 472 0 0
Movement
Debris Flow 386,126 35 2008 223 1 0
(Moderate)
Debris Flow 151,889 15 1140 3 0 0
(High)

Source: Linn County Geographic Information Systems, February 2005

In order to be able to identify the types and number of buildings, infrastructure, and critical
facilities in the landslide hazard area, more detailed GIS studies are needed. The county
currently has insufficient data to complete this step of the vulnerability assessment.

Avreas subject to slides caused by intense rainfall that could impact county roads, highways and
private roads need to be evaluated. The above summarized estimate seems to be low when
compared to those knowledgeable of the roads in Linn County. It is not known if the estimate
was based on slides generated from intense rainfall that are probabilistic to occur every 50 to 100
years. The County currently has insufficient resources to complete this evaluation which is
important as it could be used to plan future improvements to life line routes and other routes vital
to Linn County.
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Section 201.6(c)(2)(ii)(B) of the Disaster Mitigation Act of 2000 (DMA-2000) requires that the
risk assessment include an estimate of the potential dollar losses to vulnerable structures. There
is insufficient development and vulnerability data available to estimate potential dollar losses to
vulnerable structures and facilities at this time. The collection and analysis of appropriate data
would serve as an important mitigation item to be completed in the future. Needed data includes
the location and ranking of hazard areas; the location, types and numbers of buildings,
infrastructure and critical facilities; and the location, construction, materials, and replacement
value of buildings, infrastructure and critical facilities in hazard areas.

Risk Analysis

Risk analysis is the third and most advanced phase of hazard assessment. Risk analysis builds on
the hazard identification and vulnerability assessment to estimate the damage, injuries and
economic losses that may be sustained within a hazard area over a given period of time. The risk
analysis uses mathematical models based on the magnitude of the harm that may result and the
likelihood of the harm occurring.

Section 201.6(c)(2)(ii)(B) of the Disaster Mitigation Act of 2000 (DMA-2000) requires that the
risk assessment include an estimate of the potential dollar losses to vulnerable structures. A
landslide risk analysis for Linn County would include at least two components: (1) The life and
value of property and critical facilities that may incur losses from a landslide event; and (2) The
number and type of landslide events expected to occur over time. A risk analysis would predict
the severity of damage from a range of events and the probability of those events occurring at
specific locations.

Factors included in assessing landslide risk include population and property distribution in the
hazard area, the frequency of landslide or debris flow occurrences, slope steepness, soil
characteristics, and precipitation intensity. This type of analysis could generate estimates of the
damages to the county due to a specific landslide or debris flow event. At the time of publication
of this plan, data was insufficient to conduct a risk analysis.>*

Phase | of the Regional All Hazard Mitigation Master Plan (RAHMP) for Benton, Lane and Linn
Counties includes estimated landslide losses in Linn County. Although the RAHMP does not
include detailed landslide data, the plan develops a loss estimate model for winter storm induced
landslides using data available in 1998.

Minor amounts of landslide-induced ground movement is not normally life threatening. For
example, settlements of 0.5 inches may occur due to landslide, and such settlements will
generally cause some damage in buildings, but such damage is not likely to cause severe injury.
Given that a site experiences some permanent ground movement, the extent of building damage
depends on where the structure is located within the zone of permanent ground deformation
(PGD). For example, if the structure straddles the area were the ground moves, to where the
ground does not move, then the structure will experience major damage. On the other hand, if the
structure is located within a large land mass which moves, more or less, as a unified mass, then
the structure may experience very little or no damage (other than loss of buried utilities).
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The experience of wood frame structures in Japan in past earthquakes suggests that in large
lateral spreads (1 meter or more) perhaps 50 percent of the structures are extensively damaged or
worse; whereas the other structures are only modestly damaged. Engineering judgment suggests
that steel frame structures should be only modestly more susceptible to PGD-induced damage as
compared to wood structures; and concrete structures should be the most susceptible.®

For roads, it is assumed that minor landslides are repaired by coning off the affected section, and
repaving with asphalt. For major movements of 60 inches, it is assumed that the fill-side lane of
a two lane road is rebuilt at about 70 percent of the cost of a new two lane road. For ground
movements over 100 inches, it is assumed that the road is rebuilt.

Based on slides caused by heavy rainfall that occurred in Linn County on Ford Mill Road and
McCully Mountain Road in December 1995 and January 1996, we know that the above basis for
estimating repairs to roads caused by slides is very low. This can vary from two times that
calculated by this method to a factor of ten times this amount depending on the location. Based
on this experience, past estimated losses due to slides should be updated.

The RAHMP developed fragility curves and damage state probabilities assuming that the slight
damage state results in 5 percent loss; moderate damage 15 percent loss; extensive damage 50
percent loss; and total collapse 100 percent loss. Then, for the PGDs that correspond to areas that
experience significant lateral spreads, the losses to buildings are shown in Table 7-5:

Table 7-5
Building and Road Loss Ratios,
Given Permanent Ground Deformation (PGD)

Rainfall Expected PGD, Wood Steel Concrete Roads and
Intensity in Given that Site Buildings Buildings Buildings Highways

24 hours Slides (Inches) (Percent) (Percent) (Percent) (Percent)

0 - 3inches 0 0 0 0 0
3 -4 inches 5 5 6 8 5
4 - 6 inches 10 10 12 18 15
6 - 10 inches 30 30 33 50 40
10 - 15 inches 60 50 55 70 70
15+ inches 100 75 80 90 100

Source: RAHMP July 27, 1998 Page 31

The RAHMP model assumed the average wood structure has replacement value of $150,000; the
replacement value of concrete and steel structures is $1,000,000; and roads cost $750,000 per km
to repair. Based on these average valuations, the estimated landslide losses in the county are
listed in Table 7-6. Based on this information, the largest losses from landslides will be to roads
and highways. The estimates in Table 7-6 are probable maximum losses, given the entire county
IS subjected to the 2, 25 or 100 year storm at the same time. However, no single storm is likely to
produce the 100-year rainfall throughout the entire county. It is more likely that a single storm

Page 7-17
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will produce the 100-year rainfall in about 25 percent of the area; the 25 year rainfall in about 50
percent of the area; and the 2 year rainfall in about 25 percent of the area. This suggests that the
losses would be about one-half the estimated losses in the table.*

Table 7-6
Landslide Loss Estimates (Excludes Casualty and Indirect Losses)
Storm Wood Steel Concrete and Roads and | Total Losses
Event Buildings Buildings | Masonry Buildings | Highways
2-year $929,000 $42,000 $248,000 $2,281,000 $3,500,000
25-year $3,995,000 $173,000 $998,000 | $9,766,000 | $14,932,000
100-year $7,382,000 $315,000 $1,820,000 | $17,731,000 $27,248,000

Source: RAHMP July 27, 1998 Page 32

The RAHMP does not include detailed maps showing areas prone to debris flows. Debris flows
are not as damaging to roads and highways as are deep seated landslides. This is because the
typical debris flow will generate debris atop the road, but not actually fail the road. While road
closure still occurs, the cost to repair (remove the debris) the road usually includes dirt removal,
off haul, and minor fence and signage repairs. More expensive repairs, including mitigation to
prevent future debris flows, are usually not performed. Based on these factors, the losses due to
debris flows is estimated to be about 20 percent of that from deep seated landslides, when
measured on a dollar loss ratio.®” Local experience indicates that the above estimate for damage
to roads and highways is low.

Currently there is insufficient data to conduct a detailed risk analysis for landslide events in Linn
County. The mitigation plan may include recommendations for improved data and partnerships
that may lead to a detailed landslide risk analysis. An updated risk analysis for landslides in Linn
County could be developed using the debris flow hazard maps being prepared by DOF and
DOGAMI along with site-specific development information contained in Linn County’s
Assessor and GIS databases and more specific footprint and site information not currently
available.

Community Landslide Issues
What is Susceptible to Damage from a Landslide Event?

Landslides can affect utility services, transportation systems, and critical lifelines. In addition to
the immediate damages and loss of service that communities may suffer, the disruption of
infrastructure, roads, and critical facilities may also have a long-term effect on the economy.
Utilities including potable water, wastewater, telecommunications, natural gas, and electricity are
all essential to the community. Loss of electricity has the most widespread impact on the whole
community and can even affect other utilities. For example, even landslide movements as small
as an inch or two increase the potential for natural gas pipelines to break.*®
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Roads and Bridges

Roads are subject to closure during landslide events and constitute the largest losses incurred
from landslide hazards in Linn County. The Linn County Road Department and the Oregon
Department of Transportation (ODOT) are responsible for responding to slides that inhibit the
flow of traffic and/or damage a road or bridge.

Since many Linn County residents are dependent on roads for commuting to work, delays and
detours generated by a landslide event will likely have an economic impact on residents and
businesses. Bridges are a critical part of road connections that may suffer extensive damage in
landslide events. A transportation analysis should be conducted to determine which of Linn
County’s roads and bridges should be classified as critical to the transportation network.

It is not cost effective to mitigate for all slides, due to the fact that some historical slides are
likely to become active again even after mitigation measures have been implemented. The Road
Department can alleviate problem areas by grading slides, and by installing new drainage
systems on the slopes to divert water from the landslides. This type of response activity is often
the most cost-effective in the short-term.

Lifelines and Critical Facilities

It is important to identify facilities determined to be critical to life and safety, such as hospitals,
emergency services, and public utilities that are subject to direct impacts from landslides.
Critical facilities may also be indirectly impacted by landslides. Lifelines and critical facilities
must remain accessible during a natural hazard event. The impact of closed transportation
arteries is increased if the closed road or bridge is the access to a hospital or other emergency
facility, or if populations are cut off from emergency services or utilities. Therefore, inspection
and repair of critical transportation facilities and routes is essential and should be a high priority.
Loss of power and/or phone service is also potentially a consequence of landslide events. In
hillside areas, soil erosion can be accelerated by heavy rains, resulting in loss of soil support
beneath high voltage transmission towers.

Landslide Loss Potential

Landslides are a significant hazard to life and property. In some cases, it is cost effective to
mitigate existing infrastructure against landslides. More often, the most cost effective approach
to deal with landslides is by zoning regulations, whereby landslide hazard areas are identified
prior to construction, and the planned facilities are either relocated or the landslide is mitigated
prior to construction. If the cost to mitigate a landslide is high, and the risk of landslide loss is
suitably small, in some cases it may be worthwhile to accept the risk and consequences from
unmitigated landslides. Landslides should also be considered in the development of emergency
response plans.*

How to Reduce the Effects of Landslides®
Vulnerability to landslide hazards is a function of location, type of human activity, use, and

frequency of landslide events. The effects of landslides on people and structures can be lessened
by total avoidance of landslide hazard areas or by restricting, prohibiting, or imposing conditions
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on hazard-zone activity. Local governments can reduce landslide effects through land-use
policies and regulations. Individuals can reduce their exposure to hazards by educating
themselves on the past hazard history of a site and by making inquiries to planning and
engineering departments of local governments. They can also obtain the professional services of
an engineering geologist, a geotechnical engineer, or a civil engineer, who can properly evaluate
the hazard potential of a site, built or unbuilt.

The hazard from landslides can be reduced by avoiding construction on steep slopes and existing
landslides, or by stabilizing the slopes. Stability increases when ground water is prevented from
rising in the landslide mass by:

(1) Covering the landslide with an impermeable membrane;
(2) Directing surface water away from the landslide;

(3) Draining ground water away from the landslide; and

(4) Minimizing surface irrigation.

Slope stability is also increased when a retaining structure and/or the weight of a soil/rock berm
are placed at the toe of the landslide or when mass is removed from the top of the slope.

Landslide Mitigation Programs

Linn County Codes

Statewide Planning Goal 7 seeks to "protect life and property" from natural disasters and hazards
such as floods, landslides, and earthquakes. Linn County complies with Goal 7 by incorporating
hazard inventories into the comprehensive plan and by adopting policies and ordinances to
protect people and property from the identified hazard.

The Linn County Comprehensive Plan (Plan) in LCC Chapter 903 contains policies to address
areas subject to natural and geologic hazards. The Plan identifies DOGAMI Bulletin 84,
Environmental Geology of Western Linn County, Oregon, and subsequent amendments, as the
official source for determining if a property is located within a mass movement area. LCC
903.260(B)(10) sets forth that:

If a development is proposed in an area known to have geologic or natural hazards, the
county may require the applicant to submit a report which details the extent of the hazard.
The county, before approving the proposal, must find that presence of a hazard will not be
detrimental to the development.

The Linn County Land Development Code in LCC 921.980(D)(2) states:

In an area containing mass movement topography as indicated in the Bulletin 84,
Environmental Geology of Western Linn County, Oregon, no person may develop land unless
the applicant provides a report from an Oregon Engineering Geologist to the Director
before development permits may be issued. The report shall state that the land can be safely
developed. If the report provides recommendations for development, those recommendations
shall be incorporated into the site development.
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State Programs and Activities
Statewide Planning Goal 7%

Statewide Planning Goal 7 is one of the original 14 Statewide Planning Goals adopted by the
Land Conservation and Development Commission in 1974. Goal 7 seeks to "protect life and
property" from natural disasters and hazards such as floods, landslides, and earthquakes. To help
accomplish this protection, the Goal requires that local plans be based on an inventory of known
areas subject to natural hazards and disasters and advises that "developments subject to damage
or that could result in loss of life shall not be planned nor located in known areas of natural
disasters and hazards without appropriate safeguards.”

Senate Bill 12

In response to the catastrophic landslide events that occurred in Oregon in 1996, the state of
Oregon adopted Senate Bill 12 in 1999 to address rapidly moving landslides (debris flows).
Among other requirements, Senate Bill 12 requires local governments to:

Regulate through mitigation measures and site development standards the siting of dwellings
and other structures designed for human occupancy in further review areas where there is
evidence of substantial risk for rapidly moving landslides.

In brief, Senate Bill 12 (Source: DLCD Natural Hazards Program website):

o Directs the Oregon Department of Geology and Mineral Industries (DOGAMI) to
identify areas potentially prone to debris flows on "further review area” maps;

o Directs the Oregon Department of Land Conservation and Development (DLCD) to assist
local governments in implementing the Bill;

e Requires the Oregon Board of Forestry to adopt regulations that reduce the risks
associated with rapidly moving landslides;

e Requires the Oregon Department of Forestry (ODF) and DOGAMI to provide technical
assistance to local governments;

e Requires the Oregon Department of Transportation (ODOT) to provide warnings to
motorists during periods determined to be of the highest risk of rapidly moving landslides
along areas of state highways with a history of being most vulnerable to rapidly moving
landslides; and

o Directs the Office of Emergency Management of the Department of State Police to
coordinate state resources for rapid and effective response to landslide-related
emergencies.

Department of Geology and Mineral Industries (DOGAMI)

Senate Bill 12 requires DOGAMI to map "further review areas™ in coordination with the Oregon
Department of Forestry (ODF). The ODF and DOGAMI have worked together to develop
landslide hazard identification maps in order to provide information to local governments that
will allow for more informed mitigation decisions.
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Department of Land Conservation and Development (DLCD)

The DLCD awarded a grant to Douglas County for the development of a model program to help
in the mitigation of rapidly moving landslide hazards. Douglas County agreed to produce four
main products: (1) A model landslide hazards ordinance; (2) Model documents to support
implementation of Senate Bill 12; (3) A model Transfer of Development Rights program; and (4)
Procedures to integrate DOGAMI's "further review area™ maps into local tax parcel maps.

Oregon Department of Forestry (ODF)

Senate Bill 1211 and Senate Bill 12, passed in 1997 and 1999 respectively, contain provisions to
be addressed by the ODF. These provisions include the interim prohibition of forest operations in
certain areas and the development of certain forest practices requirements. The interim
prohibitions authorized by Senate Bill 1211 will eventually be replaced by the forest practice
rules to be adopted by the Oregon Board of Forestry as required by Senate Bill 12. (Source:
DLCD Natural Hazards Program)

Interim Prohibitions*®

Senate Bill 1211, a precursor to Senate Bill 12, authorized the ODF to prohibit forest operations
on steep, landslide-prone sites above homes and busy roads in the interest of public safety.
Specifically, the State Forester is authorized to prohibit operations if all of the following
conditions exist:

e The operation location includes high-risk sites;

e Homes and other buildings where people are likely to be present during periods of intense
rainfall or where county or state highways are in such close proximity to the potential
path of a landslide or debris torrent that there is significant risk to human life; and

o The farthest expected extent of a potential landslide or debris torrent that might originate
in the operation area, based on physical features of the landslide or debris torrent path,
will reach the residences, buildings, or highways.

Forest Practices Requirements

Senate Bill 12 required the ODF to adopt and enforce forest practice rules to reduce the risk of
serious bodily injury or death from rapidly moving landslides (Oregon Revised Statutes (ORS)
527.630)). ORS 527.710(11) sets forth the criteria the Board of Forestry should consider in
adopting such rules, including the exposure of the public to these safety risks and appropriate
practices to reduce the occurrence, timing, or effects of rapidly moving landslides.

Landslide Warnings

The Oregon Department of Geology and Mineral Industries (DOGAMI) is developing a slope
failure database that it has used to study the relationship between rainfall events and debris
flows. Records from the four major storms that hit western Oregon during 1996 and 1997
confirm that the occurrence of many landslides and debris flows can be related to rainfall
intensity and duration. The relationships that have been shown between rainfall intensity and
debris flows are useful in helping to determine areas where debris flow warning systems are
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appropriate. A debris-flow hazard warning system has been developed, and a current alert
message can be found at the ODF.**

Oregon’s landslide / debris flow warning system primarily involves three state and one federal
agency: the ODF, DOGAMI, the Oregon Department of Transportation (ODOT), and the
National Oceanic and Atmospheric Administration (NOAA). The warning system is triggered by
rainfall and monitored in areas that have been determined to be hazardous.

As the lead agency, ODF is responsible for forecasting and measuring rainfall from storms that
may trigger debris flows. Advisories and warnings are issued as appropriate. Information is
broadcast over NOAA weather radio and on the Law Enforcement Data System. DOGAMI
provides additional information on debris flows to the media. ODOT provides information
concerning the location of landslides / debris flows and alternate transportation routes.*

House Bill 3375 (2003)

House Bill 3375 (2003) directs local governments to adopt new land use regulations for siting
dwellings and other structures once DOGAMI issues final maps of rapidly moving landslide
hazard areas. The bill clarifies that local governments may deny a request for a building permit if
a geotechnical report discloses information about landslide hazards. This bill repeals the
mitigation threshold requirements and transferable development rights program in landslide areas
in Senate Bill 12.

Oregon State Building Code Standards

The Oregon Building Codes Division adopts statewide standards for building construction that
are administered by state and local municipalities throughout Oregon. The One- and Two-Family
Dwelling Code and the Structural Specialty Code contain provisions for lot grading and site
preparation for the construction of building foundations.

Both codes contain requirements for cut, fill, and sloping of a building lot in relationship to the
location of the foundation. There are also building setback requirements from the top and bottom
of slopes. The codes specify foundation design requirements to accommodate the type of soils,
the soil bearing pressure, and the compaction and lateral loads from soil and ground water on
sloped lots. The building official has the authority to require a soils analysis for any project
where it appears the site conditions do not meet the requirements of the code, or that special
design considerations must be taken. ORS 455.447 and the Structural Code require a seismic site
hazard report for projects that include essential facilities such as hospitals, fire and police
stations, emergency response facilities, and special occupancy structures, such as large schools
and prisons.*

2005 Landslide Mitigation Action Items Progress

The Landslide Mitigation Action Items that were part of the 2005 Natural Hazard Mitigation
Plan are listed below with a description of progress or status on each item. Those items not listed
in this section have either been deferred and are part of the 2011 Natural Hazard Mitigation Plan
or deleted.
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2005 Short-term Action Items

LS-ST #1: Action 3.1.2. Use and publicize the Oregon Department of
Forestry’s debris flow warning system

Coordinating Organization: Linn County Emergency Management
Internal Partners: Road Department; Board of Commissioners
External Partners: DOF; DOGAMI; OEM; ODOT; Radio Stations; NOAA
Timeline: Ongoing
Plan Goals Addressed: Goal 3. Protect life, the built environment, the economy
and natural resources through community-wide
partnerships.
Plan Objective: Objective 3.1. Increase citizen awareness and promote

risk reduction activities through education and outreach.

Status: The debris flow warning system information is now included in National Weather
Service issued flood warnings. Refer to the Portland NWS web site for current information.
Since the operating agency has changed the action item LS-ST #1 has been changed to reflect the
NOAA debris flow warning system.

2005 Long-term Action Items

LS-LT #1: Action 2.2.6. Use final DOF Debris Flow Hazard maps and
improved development data to update the landslide vulnerability
and risk analysis.

Coordinating Organization: Linn County Emergency Management
Internal Partners: GIS; Assessor; Road Department; Planning & Building
External Partners: DOF; DOGAMI; OEM; FEMA
Timeline: 3-5 years
Plan Goals Addressed: Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.
Plan Objective: Objective 2.2. Support the enhancement of County
vulnerability assessment activities.
Status: Due to the adoption of House Bill 3375, which amended SB 12 and postponed adoption
of the debris flow maps, Linn County has not updated the landslide vulnerability and risk
analysis. Since there maybe new technology that may provide improved data compared to the
DOF Debris Flow Hazard maps the Steering Committee has deleted this action item and replaced
with Action Item 2.2.8.

2010 Landslide Mitigation Action Items

Landslide mitigation action items provide direction on specific activities that communities,
organizations, and residents in Linn County can undertake to reduce risk and prevent loss from
landslide events. The Steering Committee identified one short-term and one long-term landslide
hazard action item.
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Short-term Action Items

LS-ST #1: Action 3.1.3. Use and publicize the NOAA debris flow warning

system

Coordinating Organization:

Internal Partners:
External Partners:
Timeline:

Plan Goals Addressed:

Plan Objective:

Linn County Emergency Management

Road Department; Board of Commissioners

NOAA; DOF; DOGAMI; OEM; ODOT; Radio Stations
Ongoing

Goal 3. Protect life, the built environment, the economy
and natural resources through community-wide
partnerships.

Objective 3.1. Increase citizen awareness and promote
risk reduction activities through education and outreach.

LS-ST #2: Action 3.1.4. Increase public education related to landslide
hazards by distributing DOGAMI landslide informational

brochure.

Coordinating Organization:

Internal Partners:
External Partners:
Timeline:

Plan Goals Addressed:

Plan Objective:

Long-term Action Items

Linn County Emergency Management

Planning and Building Department; Road Department
DOGAMI; OEM

Ongoing

Goal 3. Protect life, the built environment, the economy
and natural resources through community-wide
partnerships.

Obijective 3.1. Increase citizen awareness and promote risk
reduction activities through education and outreach.

LS-LT #1: Action 2.2.8. Continue to improve identification of debris flow
area in Linn County by using mapping with current data and

technology.

Coordinating Organization:

Internal Partners:
Planning & Building
External Partners:
Timeline:
Plan Goals Addressed:

Plan Objective:

Linn County GIS
Emergency Management; Assessor; Road Department;

DOF; DOGAMI; OEM; FEMA

3-5 years

Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.

Obijective 2.2. Support the enhancement of County
vulnerability assessment activities.
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LS-LT #2: Action 2.2.9. Implement Linn County existing development
standards for structures located within a “mass movement area”.

Coordinating Organization: Linn County Planning and Building Department
Internal Partners: GIS; Assessor; Emergency Management
External Partners: DOGAMI; OEM; FEMA
Timeline: 3-5 years
Plan Goals Addressed: Goal 2. Protect life, the built environment and natural
systems through County policies, procedures and
services.
Plan Objective: Objective 2.2. Support the enhancement of County

vulnerability assessment activities.
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Why is Wildfire a Threat to Linn County?

This report defines wildfire as an uncontrolled burning of wildlands (forest, brush or grassland).
Although fire is a natural part of forest and grassland ecosystems in Linn County, wildfire can
pose a significant risk to life and property in wildland/urban interface areas. The urban interface
is the area at the urban-rural fringe where homes and other structures are built into a forested or
natural landscape. If left unchecked, fires in these areas can threaten lives and property.

Over 900,000 acres, or nearly 65 percent of Linn County, is forested.® These forested lands play
a critical role in the economic, environmental and social vitality of the county. Wildfire poses a
serious threat to economic activity, recreation, life and property in forested areas. Because 35
percent of Linn County’s population resides outside of cities, wildfire poses a threat to rural
communities, rural residential areas and other rural home sites located throughout the county.

Linn County’s climate is characterized by warm dry summers. During the summer fire season
the danger of fire in the county’s forests and grasslands increases as the trees, brush and
grassland dries and increases the potential for a conflagration. The forest lands in eastern Linn
County are subject to annual small to moderate fires caused by human and natural causes, such
as lightening.?

Much of the Willamette Valley in western Linn County is dominated by grass seed fields.
Beginning in 1948, Oregon’s grass seed farmers began burning their fields to control disease and
dispose of straw. In 1988, grass smoke from a controlled burn in a field adjacent to Interstate 5
between Albany and Highway 34 intruded across the interstate, causing a 24-car pile-up. Thirty-
eight people were injured and seven people died. Since then legislation has been adopted
restricting but not eliminating the burning of fields. Grass farmers have developed alternatives to
burning and currently burn fewer acres than allowed by law. * In June of 2009, the Oregon
Legislative Assembly passed Senate Bill 528, further reducing the acres growers are allowed to
burn.

Burning of any kind is a potential threat to safety. Forest slash burns, grass field burns, and
residential back yard burning in the wildland/urban interface all have the potential to ignite
wildfire, threatening health, life and property.

Causes and Characteristics of Wildfire Hazards

The characteristics of fire are important to understand when trying to mitigate its negative effects
on humans and structures. In order for fire to exist, the three components of the fire triangle must
be present. The triangle consists of fuel, heat, and oxygen.®

Most naturally caused fires are initiated by lightning strikes. Human-caused fires, both accidental
and deliberate, are produced in many ways, including campfires, chimneys, torches, matches,
fireworks, cigarettes, vehicle fires, military ordnance, and smoldering slash piles.® Whether
natural or human-caused, the ignition is started because the fire triangle exists. Fire occurring in
natural ecosystems begins as a point of ignition, burns outward into circles and, if escalates,
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spreads in the direction toward which the wind is blowing.” Additionally, when burning occurs
on uneven terrain, the fire spreads upslope to eventually form itself into broad ellipses.”

Effects of fire on ecosystem resources can represent damages, benefits, or some combination of
both, depending largely on the characteristics of the fire site, the severity of the fire, the time
period of valuation, and the values placed on the resources affected by the fire.? The ecosystems
of most forests depend upon fire to maintain various functions. The use of fire for beneficial
purposes is considered for reducing fuel loads, disposing of slash, preparing seedbeds, thinning
overstocked stands, increasing forage plant production, improving wildlife habitats, changing
hydrologic processes, and improving aesthetic environments.'® However, despite its beneficial
values to ecosystems, fire has been suppressed for years because of its perceived effects on
timber harvest and threat to human life. In addition, new development continues to push its way
into what is termed as the “wildland/urban interface.”

The Interface
There are three categories of interface fire:'!

e The classic wildland/urban interface exists where well-defined urban and suburban
development presses up against open expanses of wildland areas;

e The mixed wildland/urban interface is characterized by isolated homes, subdivisions, and
small communities situated predominantly in wildland settings; and

e The occluded wildland/urban interface exists where islands of wildland vegetation occur
inside a largely urbanized area.

Unlike most other natural hazards, the wildland/urban interface is not designated by geography
alone. Certain conditions must be present for significant interface fires to occur. The most
common are hot, dry, and windy weather; 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, several conditions influence its behavior, including fuel, topography,
weather, drought, and development. These combined conditions are the key elements that add to
increased wildfire risk. The severity of the wildfire is ultimately affected by the severity of these
conditions. For example, if a steep slope is combined with extremely low humidity, high winds,
and highly flammable vegetation, then a high—intensity wildfire may develop.

Since the 1970s, Oregon's growing population has expanded further and further into traditional
resource lands such as forestland. The “interface” between urban and suburban areas and the
resource lands created by this expansion has produced a significant increase in threats to life and
property from fires, and has pushed existing fire protection systems beyond original or current
design or capability.*® Property owners in the interface are often unaware of the problems and
threats they face. Therefore, many owners have done very little to manage or offset fire hazards
or risks on their own property. Human activities also increase the incidence of fire ignition and
potential damage.
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The Oregon State Natural Hazards Mitigation Plan (OR-SNHMP) Region 3 Hazards Assessment
identifies the following as Wildland/Urban Interface Communities in Linn County™:

Albany
Brownsville
Clear Lake Resort
Harrisburg
Lebanon

Marion Forks
Mill City

New ldahna

Scio

Sweet Home East
Sweet Home West

There are many other rural residential areas in Linn County that may be subject to wildfire
hazards because of their location in forested areas or on steep dry slopes. Examples of such rural
residential exception areas include: Bartel’s Canyon Estates, Cascadia, Middle Ridge, Mountain
Home Drive, Mt. Tom/Wildwood Estates, Northernwood Drive, Powell Hills, Rodger’s
Mountain, Washburn Heights, the Upper Calapooia, and others.

Fuel®®

Fuel is the material that feeds a fire, and is a key factor in wildfire behavior. Fuel is classified by
volume and by type. Volume is described in terms of “fuel loading,” or the amount of available
vegetative fuel. The type of fuel refers to the species of trees, shrubs, and grass that are present.
Oregon, as a western state with prevalent conifer, brush, and rangeland fuel types, is subject to
more frequent wildfires than other regions of the nation.

An important element in understanding the danger of wildfire is the availability of diverse fuels
in the landscape, such as natural vegetation, manmade structures, and combustible materials. A
house surrounded by brushy growth rather than cleared space allows for greater continuity of
fuel and increases the fire’s ability to spread. After decades of fire suppression, “dog-hair”
thickets have accumulated. These enable high intensity fires to flare and spread rapidly.

Structures that are made of combustible material such as shake roofs and wood siding are
especially susceptible to fire. Untrimmed bushes near these structures often serve as “ladder
fuels,” enabling a slow moving ground fire to climb onto rooftops and into the crowns of trees. A
crown fire is significantly more difficult to suppress than a ground fire, and are much more
threatening to structures in the interface.

Wildfire at the upper end of the wildfire intensity spectrum is likely to spread into the tops of the
tallest trees in violent and discontinuous surges.'® Fire that occurs at this severe end of the
spectrum responds to its own convective winds, spreading rapidly as sparks from exploding trees
ignite other fires many meters away.'’ Because of the many different possible “fuels” found in
the interface landscape, firefighters have a difficult time predicting how fires will react or spread.
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Topography?®

Topography influences the movement of air, thereby directing a fire’s course. For example, if the
percentage of uphill slope doubles, the rate of spread in wildfire will likely double. Gulches and
canyons can funnel air and act as chimneys, which intensify fire behavior and cause the fire to
spread faster. Solar heating of dry, south-facing slopes produces upslope drafts that can
complicate fire behavior.

Unfortunately, hillsides with hazardous topographic characteristics are often desirable as
residential areas. This underscores the need for wildfire hazard mitigation and increased
education and outreach to homeowners living in interface areas.

Linn County’s geography is characterized by broad flat Willamette Valley terraces in the west
and mountainous uplands and peaks of the Cascade Range to the east. The western Cascade
uplands have elevations up to 5000 feet and are characterized by gentle slopes to very steep
slopes on canyon walls and side slopes.

In between the valley floor and the Cascade uplands are low, sometimes steep foothills that range
in elevation from 300 to 1400 feet. Most of the county’s unincorporated rural population resides
in residential areas developed in these western Cascade foothills and other low hills that rise up
from the valley floor. Significant examples include the large Viewcrest and Scravel Hill
residential areas northeast of Albany; the Tyler Heights, Agate Hills, Blueberry Hill, Butte Creek
and Middle Ridge areas south of Lebanon; the Rowell Hill, Riggs Hill, Marks Ridge, Topview
Acres, and Ames Creek residential areas around Sweet Home; Oakview Heights and Powell

Hills north of Brownsville; the Mount Tom area east of Harrisburg; the Rodgers Mountain,
Hungry Hill and Loma Drive areas near Scio; and others.

Weather?®®

Weather patterns combined with certain geographic locations can create a favorable climate for
wildfire. Areas where annual precipitation is less than 30 inches per year are extremely fire
susceptible.?® High-risk areas in Oregon share a hot, dry season in late summer and early fall
when high temperatures and low humidity favor fire activity. Predominant wind directions may
guide a fire’s path. In addition, many high intensity fires produce their own wind, which aids in
the spread of fire.

Recent concerns about the effects of climate change, particularly drought, are contributing to
concerns about wildfire vulnerability. The term drought is applied to a period in which an
unusual scarcity of rain causes a serious hydrological imbalance.

Drought contributes to the frequency and intensity of fires. Unusually dry winters, or
significantly less rainfall than normal, can lead to relatively drier conditions and leave reservoirs
and water tables lower. Drought leads to problems with irrigation and may contribute to
additional fires, or additional difficulties in fighting fires. However, most fuel types, other than
grasses, require two or three years of drought before the fuel becomes dangerously dry.
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All areas of Linn County receive an average of more than 40 inches of rainfall per year.
However, the county usually receives very little rainfall during the warm summer months,
commonly going long periods with no measurable precipitation. During the summer fire season
the danger of fire in the forests and grasslands increases as the trees, brush and grassland dries
and increases the potential for conflagration. The county is highly susceptible to lightning
induced fires during late summer Cascade thunderstorms.

Development

Growth and development in forested areas is increasing the number of structures in the interface.
Wildfire affects development, yet development can also influence wildfire. While wildfires have
always been part of the ecosystem in Oregon, homes in the interface often lead to human ignition
of fire. The increase in human development and activity in the interface combined with the high
fuels content from years of fire suppression can create a lethal combination.

Homeowners often prefer lots that are private and have scenic views nestled in vegetation. A
private setting may be far from public roads, or hidden behind a narrow, curving driveway.
These conditions, however, make evacuation and firefighting difficult. The scenic views found
along mountain ridges can also mean areas of dangerous topography. Natural vegetation
contributes to scenic beauty, but it may also provide a ready trail of fuel leading a fire directly to
the combustible fuels of the home itself. !

Wildfire Hazard Assessment

The wildfire hazard assessment provides information on the location of wildfire hazards, the land
and property characteristics within the hazard area, and an assessment of risks to life and
property that may result from a wildfire. The three elements of hazard assessment are: (1) hazard
identification; (2) vulnerability assessment; and (3) risk analysis.

Section 201.6(c)(2)(i) of the Disaster Mitigation Act of 2000 (DMA-2000) requires that the risk
assessment include a description of the location and extent of all natural hazard that can affect
the jurisdiction. The plan shall include information on previous occurrences of hazard events and
on the probability of future hazard events.

Hazard Identification

The first phase of wildfire-hazard assessment is hazard identification. Hazard Identification
identifies: (1) the geographic extent of areas subject to wildfire, (2) the expected intensity of a
wildfire event at different locations, and (3) the probability of occurrence of wildfire events.

Wildfire hazard areas are commonly identified in areas of wildland/urban interface. The level of
wildfire hazard is determined by the ease of fire ignition, from natural or human causes, and the
difficulty of fire suppression. Wildfire hazard can be magnified by several fire suppression and
control factors, such as the fuel load, weather, topography, and property characteristics. Hazard
identification rating systems are based on weighted factors of fuels, weather, and topography.?
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To determine the “base hazard factor” of specific wildfire hazard sites and interface regions,
several factors must be considered. Categories used to assess the base hazard factor include®:

e Topographic location, characteristics and fuels;

Site/building construction and design;
Site/region fuel profile (landscaping)
Defensible space;

Accessibility;

Fire protection response; and

Water availability.

The use of Geographic Information System (GIS) tools and improved data can assist in fire
hazard assessment, allowing further integration of fuels, weather, topography, and development
data for fire behavior prediction, watershed evaluation, developing mitigation strategies, and
hazard mapping. A map of all the Rural Fire Districts in Linn County can be found in the
Executive Summary, M-15 (Maps).

Wildfire in the US

On average there are more than 100,000 wildfires in the United States each year, burning more
than 4 million acres and hundreds of homes within wildland areas. In 2007 there were 9.3 million
acres burned in the U.S. in 85,705 separate fires. Lightning caused approximately 15 percent of
the fires, human negligence and arson are responsible for the remainder.?* Wildland fire data for
the U.S. during the 2007 fire season, along with recorded averages, is summarized in Table 8-1.

Table 8-1
U.S. Wildland Fire Season
2007 Summary

Item Summary
Number of Fires (2007 final) 85,705

10-year Average (1996-2006) 78,251
Acres Burned (2002 final) 9,321,326

10-year Average (1996-2006) 5,860,000

Source:  National Interagency Fire Center, Boise Idaho, Wildland Fire Statistics.
Retrieved February 18, 2005 from: http://www.nifc.gov/stats/wildlandfirestats.html

During the 2000 fire season, more than 7.5 million acres of public and private lands burned in
the US, resulting in loss of property, damage to resources, and disruption of community services.
Taxpayers spent more than $1.6 billion to combat 90,000 fires nationwide.”> Many of these fires
burned in wildland/urban interface areas and exceeded the fire suppression capabilities of those
areas.
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The magnitude of the year 2000 fires is the result of two primary factors: (1) severe drought,
accompanied by a series of storms that produced thousands of lightning strikes and windy
conditions; and (2) the effects of wildfire suppression over the past century that has led to
buildup of brush and small diameter trees in the nation's forests and rangelands.*®

Wildfire in Oregon

Oregon has a very lengthy history of fire in the undeveloped wildlands and in the developing
wildland/urban interface. There have been many fires in Oregon, named and unnamed.*’

Table 8-2 lists some of the major fires that occurred in Oregon from 1848 to 2002.

Table 8-2
Historic Oregon Wildfires (1848-2002)
Year Fire Number of acres burned
1848 Nestucca 290,000
1849 Siletz 800,000
1853 Yaquina 482,000
1865 Silverton 988,000
1868 Coos Bay 296,000
1933 Tillamook 240,000
1936 Bandon 143,000
1939 Saddle Mountain 190,000
1945 Wilson River/Salmonberry 180,000
1951 North Fork/Elkhorn 33,000
1966 Oxbow 44,000
1987 Silver 970,000
1992 Lone Pine 31,000
1996 Skeleton 17,000
2002 Biscuit 500,000

Source: “Atlas of Oregon,” William G. Loy, et al, University of Oregon Books, 1976. Oregon Department
of Forestry, “Tillamook Burn to Tillamook State Forest,” revised 1993. Department of Forestry,
http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/stats/histfire.asp?id=3070105

Oregon Emergency Management, State Hazard Risk Assessment, 2003.

In 1990, Bend’s Awbrey Hall Fire destroyed 21 homes, causing approximately $9 million in
damage and costing over $2 million to suppress. In 1996, Bend’s Skeleton Fire burned over
17,000 acres and damaged or destroyed 30 homes and structures. In that same year, 218,000
acres were burned, 600 homes were threatened, and 44 homes were lost statewide.?® In 2002, the
Biscuit Fire became one of Oregon’s most destructive fires in recent history, impacting nearly
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500,000 acres, destroying 4 homes, 9 outbuildings, 1 lookout, and numerous recreational
structures. The costs of fighting this fire totaled $153 million and included over 7,000 firefighters

and support personnel.?

The number of wildfires in Oregon varies from year to year. In 2009 Oregon had 1,089 wildfires
that burned 7,033.94 acres. Between 1999 and 2008 Oregon has averaged 1,116 wildfires a year
and between 1994 and 2003 burning an average of 26,782.03 acres. The cost of fire suppression
varies accordingly, averaging $8.69 million annually over the past 16 years. Lightning accounts
for approximately 30 percent of forest fires in Oregon, the remaining 70 percent are human
caused.*® Oregon wildfire data from the Oregon Department of Forestry (ODF) is summarized

in Table 8-3.
Table 8-3
Oregon Seasonal Fire Occurrence
State and Association Districts
Item Summary
Number of Fires — All Causes (2009 season) 1,089
10-year Average — All Causes (1999-2008) 1,116
Number of Lightning Caused Fires Only (2008 season) 292
10-year Average (1999-2008) 319
Number of Human Caused Fires Only (2008 season) 695
10-year Average (1994-2003) 797
Acres Burned (2009 final) 7,033.94
10-year Average (1994-2003) 26,782.03
Average State Fire Suppression Costs* (1985-2000) $8.69 million
Year 2000* $5.75 million
Low year (1997)* $1.21 million
High year (1987)* $32.08 million

Source:  Oregon Department of Forestry March 22, 2010

Retrieved March 22, 2010 from : http://egov.oregon.gov/ODF/FIRE/GenCause.pdf

Oregon Department of Forestry November 26,2004

Retrieved February 18, 2005 from : www.odf.state.or.us/DIVISIONS/protection/Fire_protection/stats

*Figures apply to the 15.8 million acres of state, private and federal forest lands protected by the Oregon

Department of Forestry

In recent years, the cost of fire suppression has risen dramatically. A large number of homes
have been threatened or burned, more fire fighters have been placed at risk, and fire protection in
wildland areas has been reduced. These factors prompted the passage of Oregon Senate Bill (SB)

360 (Forestland / Urban Interface Protection Act, 1997).%* SB 360:
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(1) Establishes legislative policy for fire protection;

(2) Defines urban/wildland interface areas for regulatory purposes;

(3) Establishes standards for locating homes in the urban/wildland interface; and
(4) Provides a means for establishing an integrated fire protection system.

Wildfire in Linn County

The eastern two-thirds of the county are forested. The forest lands are owned by the US Forest
Service, Bureau of Land Management, Oregon Department of Forestry and private owners. The
Western one-third of the county is primarily grassland or moderate to steep Cascade foothills.
During the summer fire season the danger of fire in the forests and grasslands increases as the
trees, brush and grassland dries and increases wildfire potential.

In 1988, a controlled burn in a field adjacent to Interstate 5 between Albany and Highway 34
caused a multi-vehicle accident when the smoke drifted across the highway. The forest land in
eastern Linn County are subject to annual small to moderate fires caused by human intervention
and natural causes, such as lightning.®

In 2006, the Santiam Unit of the Oregon Department of Forestry recorded a total of 16 fires,
which burned only 9.73 acres. The main cause of these fires was debris burning. In the same time
period the Sweet Home Unit, a total of 51 fires burned 1,181 acres. Lightning was the greatest
cause of fire within the sweet Home Unit. The largest single fire was the Middle Fork Fire,
which burned 1,070 acres September of 2006.

Linn County Community Wildfire Protection Plan (CWPP)

In November of 2007 the Linn County Community Wildfire Protection Plan was completed and
adopted by the Linn County Board of Commissioners. Several Linn County and state agencies
collaborated to develop the plan. These agencies included the Oregon Department of Forestry,
Bureau of Land Management, Salem Office, Linn County Planning and Building Department,
Linn County Fire Defense Board, Willamette National Forest and Bureau of Land Management,
Eugene Office and other Linn County emergency services agencies. In addition, the CWPP
draws upon the input and feedback provided by members of the public and other stakeholders
who participated in a public workshop. The Linn County Community Wildfire Protection Plan
builds upon the section of the Natural Hazard Mitigation Plan.

Probability of Future Wildfire*

The natural ignition of forest fires is largely a function of weather and fuel. Human-caused fires
add another dimension to the probability of wildfire. Dry and diseased forests can be mapped
accurately and some statement can be made about the probability of lightening strikes. Each
forest is different and consequently has different probability / recurrence estimates.

This document defines wildfire as an uncontrolled burning of forest, brush, or grassland.
Wildfire always has been a part of these ecosystems and sometimes with devastating effects.
Wildfire results from natural causes (e.g., lightening strikes), a mechanical failure (Oxbow Fire),
or human-caused (unattended campfire, debris burning, or arson). The severe fire season of 1987
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resulted in a record setting mobilization of fire fighting resources. Most wildfires can be linked
to human carelessness.

The intensity and behavior of wildfire depends on a number of factors including fuel,
topography, weather, and density of development. There are a number of often-discussed
strategies to reduce the negative impacts of these phenomena. They include land-use regulations,
management techniques, site standards, building codes, and the Oregon Forestland-Urban
Interface Fire Protection Act (1997). All of these have a bearing on a community’s ability to
prevent, withstand, and recover from a wildfire event.

The State Office of Emergency Management estimates that the probability that Linn County will
experience fires in interface areas is “High.” This ranking is based on an analysis of risk
conducted by county emergency program managers with the assistance of a team of local public
safety officials. *°

Vulnerability Assessment

Vulnerability assessment is the second phase in wildfire hazard assessment. Vulnerability
assessment inventories property development and populations that are located within wildfire
hazard areas. Locating and understanding the population, property and facilities that are exposed
to wildfires will assist in reducing risks and preventing losses from future wildfire events.

Section 201.6(c)(2)(ii)(A) of the DMA-2000 requires that the risk assessment include a
description of the jurisdiction’s vulnerability to the hazard. This description shall include an
overall summary for the hazard and its impact on the community. If appropriate data is available,
the vulnerability assessment should describe the type and number of existing and future
buildings, infrastructure, and critical facilities located in identified hazard areas.

An understanding of risk begins with the knowledge that wildfire is a natural part of forest and
grassland ecosystems. Past forest practices included the suppression of all forest and grassland
fires. This practice, coupled with areas of dry brush or trees weakened or killed through insect
infestation, has fostered a dangerous situation. Present state and national forest practices include
the reduction of understory vegetation through thinning and prescribed (controlled) burning. *

Each year a significant number of people build homes within or on the edge of the forest
(wildland/urban interface), thereby increasing wildfire hazards. Many Linn County communities
(incorporated and unincorporated) are within or abut areas subject to serious wildfire hazards. In
Oregon, there are about 240,000 homes worth around $6.5 billion within the wildland/urban
interface. Such development has greatly complicated firefighting efforts and significantly
increased the cost of fire suppression. These communities have been designated “Interface
Communities” and include those listed on page 8-4 of this report.*’

Risk Analysis

Risk analysis is the third and most advanced phase of hazard assessment. Risk analysis builds on
the hazard identification and vulnerability assessment to estimate the damage, injuries and
economic losses that may be sustained within a hazard area over a given period of time. The risk
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analysis uses mathematical models based on the magnitude of the harm that may result and the
likelihood of the harm occurring.

The State Office of Emergency Management estimates that the probability that Linn County
will experience fires in interface areas is “High.” The county’s vulnerability to the effects of
interface fires is identified as “Moderate.” These rankings are based on an analysis of risk
conducted by county emergency program managers with the assistance of a team of local public
safety officials.®

The probability scores address the likelihood of a future major emergency or disaster within a
specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.
Low = One incident likely within a 75 to 100 year period.

The vulnerability scores address the percentage of population or region assets likely to be
affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected
Low = Less than 1% affected

Most of Linn County outside of urban areas is susceptible to wildland fires during the dry
summer months. A detailed community inventory of factors that affect vulnerability is important
in assessing risk and is currently beyond the scope and capabilities of this assessment.
Development of wildfire hazard maps have been completed as part of the Linn County
Community Wildfire Protection Plan, which assists county fire districts and fire departments in
developing fire mitigation plans to address the areas most vulnerable to wildfires in Linn County.

Key factors in assessing wildfire risk include ignition sources, building materials and design,
community design, structural density, slope, vegetative fuel, fire occurrence, and weather,
including occurrences of drought. At the time of publication of this plan, data was insufficient to
conduct a risk analysis. The National Wildland/Urban Fire Protection Program has developed the
Wildland/Urban Fire Hazard Assessment Methodology tool for communities to assess their risk
to wildfire. Information on wildfire hazard assessment is available at http://www.Firewise.org.*

When assessing the risks from natural hazards, established mitigation practices already provide
benefits in reduced disaster losses. It is important to understand the benefits of past mitigation
practices when assessing their risks, being mindful of opportunities to further reduce losses.
Possible mitigation practices include:

e ldentify and map current hazardous forest conditions such as fuel, topography, etc.;

e ldentify forest / urban interface communities (list of interface communities, Federal
Register, 08/17/01. V. 66, N. 160);

e ldentify and map Forest Protection Districts;
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e ldentify and map water sources;
e Implement effective addressing system in rural forested areas;
e Clearly mark evacuation routes;

e ldentify and locate seasonal forest users. Initiate information program through schools,
summer camps, forest camping grounds, lodges, etc;

e ldentify and map bridges that can (and can not) support the weight of emergency
vehicles. This is a basic requirement for fire suppression;

e Form committees to implement Oregon Senate Bill 360. This is required in Oregon
Senate Bill 360; and

e Enforce existing county road standards in interface areas to reflect fire suppression needs.
Roads must be wide enough for fire suppression vehicles to turn around. Road grades
cannot be too steep for large, heavy vehicles.

Community Wildfire Issues

Growth and Development in the Interface

The forested hills where homes and structures are built are considered to be interface areas, as
are residential developments surrounded by grasslands. The development of homes and other
structures encroaching onto the forest wildland and other natural areas is expanding the
wildland/urban interface. The interface areas are characterized by a diverse mixture of varying
housing structures, development patterns, ornamental and natural vegetation, and natural fuels.

People living in or near wildland settings in Linn County are vulnerable to the threat of wildfire.
The Linn County Rural Residential Buildable Lands Inventory (BLI-2002) shows there is a
significant amount of built land in rural areas throughout western Linn County. Current zoning
regulations limit the number of new homes that can be established on currently undeveloped
land. However, unforeseen legislative changes to Oregon’s land use system could result in the
expansion of residential development on lands marginally suited for farm or forest use. These
types of marginal lands often contain characteristics that increase risks to wildfire.

The vegetation in these interface areas consists of an assortment of grasses, shrubs, and
deciduous and coniferous trees. Steep slopes may also be a consideration in determining wildfire
prone areas. In the event of a wildfire, vegetation, structures, and other flammables can merge
into unwieldy and unpredictable events. Factors germane to the fighting of such fires include
access, firebreaks, proximity of water sources, distance from fire stations, and available
firefighting personnel and equipment. Reviewing past wildland/urban interface fires shows that
many strﬂctures are destroyed or damaged by wildfire for one or more of the following

reasons:

e Combustible roofing material,

e \Wood construction;

e Structures with no defensible space;

e Fire department with poor access to structures;
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e Subdivisions located in heavy natural fuel types;

e Structures located on steep slopes covered with flammable vegetation;
e Limited water supply; and

e Winds over 30 miles per hour

The map shows that the majority of the County has a low risk, with some
pockets of moderate risk along Highway 20 and at recreation areas and historic
sites in the Cascade Mountains. Ignition risk is highest in areas surrounding
Lebanon, Sweet Home, Brownsville, and in the North Santiam River canyon.

There are no areas of high risk.

Linn County, Oregon
Wildland/Urban Interface
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