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Terms Used in This Plan

TERMS USED IN THIS PLAN

BLM—Bureau of Land Management

BRIC—Building Resilient Infrastructure and
Communities

CAIC—Colorado Avalanche Information Center
CCO—-Consultation Coordination Officers
CDC—-Centers for Disease Control and Prevention
cfs—cubic feet per second

Community Lifelines—the most fundamental
services in a community. When functioning, they
enable all other aspects of society to function.

CRS—Community Rating System
DEQ—Department of Environmental Quality
DHS —Department of Homeland Security

DOPL— Division of Occupational and Professional
Licenses

DR—major disaster declaration (federal)
EAP—emergency action plan
EM—emergency management declaration (federal)

EMAP—Emergency Management Accreditation
Program

EOP—emergency operations plan
FEMA—Federal Emergency Management Agency
FLO—fusion liaison officer

FM—Fire Management Assistance Declaration
(Federal)

FMA—Flood Mitigation Assistance
FMAG—Fire Management Assistance Grants
FSA—Farm Service Agency

fusion center—a collaborative effort of two or more
agencies that provide resources, expertise, and
information with the goal of maximizing their ability
to detect, prevent, investigate, and respond to
criminal and terrorist activity

GIS—qgeographic information system
hazmat—hazardous material

Hazus—a GI1S-based software tool that applies
engineering and scientific risk calculations to
estimate damage and loss due to hazard events

HF—high frequency

HHPD—high hazard potential dam or
Rehabilitation of High Hazard Potential Dams Grant
Program

HMA—Hazard Mitigation Assistance
HMGP—Hazard Mitigation Grant Program
Hwy—highway

IBC—International Building Code

ICLUS—Integrated Climate and Land-Use
Scenarios

ICP— INL Cleanup Project

IDAPA—Idaho Administrative Procedures Act
IDHW—Idaho Department of Health and Welfare
IDL—Idaho Department of Lands

IDWR—Idaho Department of Water Resources
IGS—Idaho Geological Survey

ILRCC— Idaho Lands Research Coordinating
Council

infrastructure—as used in this plan, infrastructure
refers to the structures, facilities and equipment for
roads, highways, and bridges; public transportation;
dams (including high hazard potential dams), ports,
harbors; railroads; freight and intermodal facilities;
airports; water systems, including drinking water
and wastewater systems; electrical transmission
facilities and systems; utilities; broadband
infrastructure; and buildings and real property.

INL—Idaho National Laboratory
IOEM—Idaho Office of Emergency Management
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IRC—International Residential Code
IRDTG—Idaho Rangeland Drought Task Group
ITD—Idaho Transportation Department
IWRB—Idaho Water Resource Board
KBDI— Keetch-Byram Drought Index
kPa—Xkilopascal

MITM—man in the middle
ML—Richter magnitude scale
MM—Modified Mercalli
MMS—moment magnitude scale
mph—miles per hour

N/A—not available or not applicable

NASA—National Aeronautics and Space
Administration

NCEI—National Centers for Environmental
Information

NDMC—National Drought Mitigation Center

NEHRP—National Earthquake Hazard Reduction

Program

NFIP—National Flood Insurance Program
NFPA—National Fire Protection Association
NID— National Inventory of Dams

NOAA—National Oceanic and Atmospheric
Administration

NRC—Nuclear Regulatory Commission
NRCS—National Resource Conservation Service
NRI—National Risk Index

NWS—National Weather Service

OSHA—Occupational Safety and Health
Administration

PCB—rpoly chlorinated biphenyl
PDM—Pre-disaster Mitigation
PGA—peak ground acceleration

PIER—Public Information Emergency Response

P10O—public information officer
PNNL—Pacific Northwest National Laboratory
RCV—replacement cost value

RMA—Risk Management Agency
SA—spectral acceleration

SARA—Superfund Amendments and
Reauthorization Act

SARS—severe acute respiratory syndrome
SARS-CoV—SARS-associated coronavirus
SCADA—supervisory control and data acquisition
SFHA—Special Flood Hazard Area
SHMP—state hazard mitigation plan

SLE—Saint Louis encephalitis
SPI—Standardized Precipitation Index

Social Vulnerability Index (SVI)—a dataset
developed by the U.S. Centers for Disease Control
and Prevention. The SVI dataset helps to identify
communities that will likely need support during and
after a hazardous event. It uses 15 social factors
from U.S. Census data to identify vulnerable
communities.

SWPC—NOAA Space Weather Prediction Center
SWSI— Surface Water Supply Index
TB—tuberculosis

TENORM—technologically enhanced naturally
occurring radioactivity

TRI—Toxic Release Inventory

TWG—technical working group

USACE—U.S. Army Corps of Engineers
USBR—U.S. Bureau of Reclamation

USDA— U.S. Department of Agriculture
USDM— U.S. Drought Monitor

USEPA—U.S. Environmental Protection Agency
USGS—U.S. Geological Survey

UV—ultraviolet

State of Idaho Hazard Mitigation Plan



Terms Used in This Plan

VEI—Volcanic Explosivity Index
VOAD—Voluntary Organization Active in Disaster

WIIN—Water Infrastructure Improvements for the
Nation

WNV—West Nile virus
WSSPC—Western States Seismic Policy Council
WTO—World Trade Organization

WU Il—uwildland urban interface

State of Idaho Hazard Mitigation Plan

xi






EXECUTIVE SUMMARY

In the face of growing challenges and fiscal constraint, the State of Idaho must advance hazard mitigation
planning that saves lives, reduces injuries, and decreases financial losses. The 2023 State of Idaho Hazard
Mitigation Plan (SHMP) identifies hazards that affect Idaho, analyzes risks and vulnerabilities, estimates potential
losses, and develops strategies to reduce impacts. With the support of federal agencies, local officials, the State of
Idaho, and the Federal Emergency Management Agency (FEMA), the SHMP is a resource to guide the State
toward greater disaster resilience.

ASSESSING HAZARDS AND RISK

The SHMP evaluates potential losses and prioritizes mitigation actions based on assessments of risk and
vulnerability. It analyzes risk by determining each hazard’s frequency and severity in Idaho, its potential impacts,
and the State’s vulnerability to those impacts. The 2023 SHMP uses updated techniques to understand potential
damage, loss, and impacts on assets and State capabilities. It profiles 13 hazards and threats, listed alphabetically
as follows:

e Avalanche

o Civil disorder

e  Cyber threats

e Drought

e Earthquake

e Flood (including dam, levee, and canal failure)
e Hazardous materials release

e Landslide

e Pandemic

e Radiological accidents

e Severe weather (including lightning, hail, and wind/tornado)
e Volcanic eruption

e Wildfire

While human-caused threats as described in the Idaho Threat and Hazard Identification and Risk Assessment
(THIRA) are not required by FEMA to be included in state hazard mitigation plans, it is suggested and considered
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Executive Summary

prudent to include all hazards. The SHMP and Idaho county local hazard mitigation plans contribute to the
assessment of these risks.

MAPPING A MITIGATION STRATEGY

The SHMP serves as a strategy document for Idaho’s Hazard Mitigation Program. It provides strategic direction

to mitigate hazards, identifies potential funding resources, and guides decision makers in prioritizing assistance to
local entities. Identified mitigation measures range from public education and land use planning to construction of
projects to reduce hazard losses. The mitigation strategy is built upon the State of Idaho’s hazard mitigation goals:

1. Save lives and reduce public exposure to risk from natural, technological, and human-caused hazard
events.

2. Reduce or prevent damage to public and private property and infrastructure from natural, technological,
and human-caused hazard events, including failure of high hazard potential dams.

3. Enhance coordination between federal, state, tribal, regional, local, and non-governmental agencies and
organizations and consistency of hazard impact reduction policy.

4. Reduce the adverse economic and environmental impacts of natural, technological, and human-caused
hazard events.

5. Enhance vulnerability and risk assessments through the development and collection and analysis of data.

DEVELOPMENTS SINCE PREVIOUS PLAN

The SHMP is revised every five years in compliance with federal requirements. The 2023 revision to the 2018
SHMP improves scientific information on natural hazards and human-caused threats, updates lists of disaster
events, and summarizes vulnerability assessment information by county. Data sources include a State-facility
(owned and leased) spatial inventory for an in-depth review of State asset vulnerability to identified hazards, an
updated and expanded critical facility and community lifeline spatial dataset, and U.S. Census block level
aggregate building inventory and demographic data for loss estimation. Hazard information from 44 county
hazard mitigation plans is integrated into the SHMP.

In the past five years, three federal disasters declarations were issued for floods, severe weather, and pandemic
and four Fire Mitigation Assistance Grants were issued for wildfires. Recent disasters have damaged property,
caused injuries and death, and interrupted business and government services. The toll on individuals, families, and
businesses can be immense. The time, money, and effort to respond to and recover from these disasters divert
shrinking public resources and attention from other important programs and issues.

Since 2018 significant mitigation actions have been completed in Idaho. More than $18 million in combined
federal funding has been awarded for projects such as upgrading infrastructure to make it more resilient from
flooding (bridge and culvert upsizing, stormwater management systems), wildfire mitigation projects (fuels
reduction, outreach, etc.), volunteer fire assistance, hazard warning systems, and seismic research and mapping.
National studies indicate that investments in hazard mitigation will pay dividends in the future—for every dollar
spent on a hazard mitigation activity, six dollars in losses are avoided.
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Executive Summary

A FOCUS ON RESILIENCE

The Idaho Office of Emergency Management is dedicated to fostering a culture of preparedness centered on risk
and resilience through the following:

e Understanding the risks that the people of Idaho face

e Collaborating to recognize the interdependent nature of the economy, health and social services, housing
infrastructure, and natural and cultural resources

o Empowering communities to take actions that put them in the best position to bounce back quickly and
effectively when disasters occur

Resilience covers the capabilities necessary to reduce the loss of life and property by lessening the impact of
disasters. The 2023 mitigation strategy to achieve resilience includes the valuable role of local leadership,
collaboration among various parts of the whole community, and education to ensure the capabilities continually
develop.
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1. INTRODUCTION

1.1 HAZARDS IN IDAHO

Idaho is hazard prone. Billion-dollar disasters have occurred in Idaho and will happen again. Consider the
following major disasters:

o Idaho experienced one of the most significant wildfire events in U.S. history. The 1910 fire burned
3 million acres (an area the size of the State of Connecticut) and destroyed two entire Idaho towns. In all,
86 people died and 7.5 billion board-feet of timber was consumed. Combinations of drought, continuous
fuels over landscapes, multiple large fires burning at the same time, and severe late-season wind events
could cause such an event to occur again. Using conservative cost estimation methodologies, the total cost
of such a fire today would approach $3.5 billion.

o |daho experienced one of the most significant dam failures in U.S. history. The Teton Dam failure in 1976
drained an impoundment 270 feet deep in less than 6 hours. Damage was swift and complete as 2 million
cubic feet per second poured from the breach. Six communities were devastated, and thousands of homes
and businesses were destroyed. The dam failure triggered significant landslides and had serious impacts
on the lower portion of the Teton River’s ecology and on habitats in the Snake River as far down as Fort
Hall. Damage, in today’s costs, exceeded $2 billion.

e The 1983 Borah Peak earthquake registered a 6.9 magnitude and resulted in $26 million in damage. State-
of—the-art loss estimation tools have determined that an earthquake of similar magnitude in Idaho Falls
today would destroy over 1,500 structures and damage an additional 31,000 structures. Total estimated
losses would be $1.5 billion.

Given the relatively small size of the State and its gross domestic product, disasters that result in billion-dollar
disaster losses would represent significant economic and environmental impacts for Idaho. Implementing hazard
mitigation practices before disasters strike can reduce the losses of future hazard events.

1.2 STATE HAZARD MITIGATION PLANNING
1.2.1 Hazard Mitigation Defined

Hazard mitigation is defined as any sustained action taken to reduce or eliminate the long-term risk to human life
and property from hazards. Hazard mitigation is considered one of the five phases of emergency management (see
Figure 1-1).
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Prevention

Recovery

Response

Figure 1-1. Five Phases of Emergency Management

The other four phases are:

Prevention—Measures that provide permanent protection from disasters or emergencies

Preparedness—Actions, programs and systems that people or organizations take before a disaster or
emergency to make sure they are safe before, during and after the event occurs

Response—Actions that people or organizations take once a disaster or emergency occurs to address its
immediate and short-term effects

Recovery—Actions and programs taken to return conditions to an acceptable level

Mitigation actions can occur before or after a disaster event, so mitigation can be built into both preparedness
actions and recovery actions to improve conditions and make them more resilient after future disaster events.

1.2.2 Purpose of Planning

Hazard mitigation plans are documents prepared by states, local jurisdictions, and tribal nations to define their
hazard mitigation goals, objectives, and actions. Mitigation plans are created to protect the health, safety, and
economic interests of residents by reducing the impacts of natural hazards. Such plans must achieve several
essential goals:

Increase public awareness and understanding of vulnerabilities and support specific actions to reduce
losses from future natural disasters.

Expand understanding of potential risk reduction measures.
Create safer communities by reducing loss of life, injury, and property damage.
Reduce financial impacts on individuals, communities, and society as a whole.

Provide eligibility for post-disaster and pre-disaster mitigation funding from the Federal Emergency
Management Agency (FEMA).
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Federal Requirements for State Hazard Mitigation Planning

In addition to meeting the needs of Idaho for hazard-related risk reduction, this Plan was developed to meet all federal
requirements that state hazard mitigation plans must meet to be eligible for certain funding. States must have an approved
state hazard mitigation plan meeting the requirements in Title 44 of the Code of Federal Regulations (44 CFR 201.4) as a
condition of receiving FEMA mitigation grants through the following programs:

e Public Assistance Categories C-G (PA C-G)

e Fire Management Assistance Grants (FMAG)

e Building Resilient Infrastructure and Communities (BRIC)
e Hazard Mitigation Grant Program (HMGP)

e HMGP Post Fire

e Flood Mitigation Assistance (FMA)

e Rehabilitation of High Hazard Potential Dams (HHPD)

Notation is provided throughout this Plan to indicate where the content provided addresses a specific FEMA requirement. Key
among the requirements in FEMA’s most recent guidance for state hazard mitigation plans are contents to address the
importance of equity and climate change in hazard mitigation, as summarized below.

Planning for Equitable Outcomes

FEMA defines equity as the consistent and systematic fair, just and impartial treatment of all individuals. Centering equity in
the mitigation plan helps ensure an inclusive planning process that benefits the whole community. Inclusive planning
processes take time and thoughtful planning to set up so that everyone has the resources to meaningfully participate, make
progress, and benefit from hazard mitigation. Equity is essential to reducing risk to the whole community, including those that
face barriers to accessing assistance and to populations that are disproportionately affected by disasters.

Planning for Climate Change

Climate change increases the frequency, duration, and intensity of natural hazards, such as wildfires, extreme heat, drought,
storms, heavy precipitation, and sea level rise. These variations exacerbate the impacts of disasters on underserved and
socially vulnerable populations who already experience the greatest losses from natural hazards. Hazard mitigation and
climate adaptation are complementary efforts that have the same goal: long-term risk reduction for people and increased
safety for communities. Adapting to the expected impacts of climate change is a form of hazard mitigation. A hazard mitigation
plan that addresses climate change in its risk assessment and includes adaptation actions in its mitigation strategy may
reduce risk to current and future events.

The State of Idaho Hazard Mitigation Plan is Idaho’s long-term mitigation investment strategy for reducing
hazard-related risk. The plan outlines activities and projects to address hazard vulnerabilities that were identified
through a comprehensive risk assessment. As required by FEMA, the State updates its mitigation plan every five
years. The plan was last approved in 2018; the update for 2023 reflects changes in development, progress in
statewide mitigation efforts, and changes in priorities.

Idaho’s State Hazard Mitigation Plan (SHMP) also guides local governments engaged in mitigation planning. It
provides critical information and guidance to local jurisdictions about the State’s risks from natural hazards as
well as state capabilities, priorities, and action plans. The plan focuses on hazards and risks that affect local
jurisdictions, including impacts from risks on the built environment; community lifelines; future conditions;
population; land use; and socially vulnerable communities. The SHMP also assesses the effects of climate change
on hazards, their potential impacts, and strategies for addressing them.
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Definition: Community Lifelines

Community lifelines are the most fundamental services in a community. When functioning, they enable all other aspects of
society to function. FEMA categorizes community lifelines as follows:

e Safety and Security
e Food, Water, Shelter
e Health and Medical

e Energy

e Communications
e Transportation
e Hazardous Materials

Local jurisdictions should use the SHMP as a reference when developing their own plans that address mitigation,
land use, economic development, housing, infrastructure, transportation, public health, historic and cultural
resources, or environmental conservation. Local governments, including special districts, also can leverage the
SHMP when developing climate adaptation, resilience, mitigation, land use, comprehensive and economic

development plans.

1.3 HOW THIS PLAN WAS PREPARED

Development of the 2023 SHMP update involved coordination between the Idaho Office of Emergency
Management (IOEM); local, state, and federal agencies; and private sector partners (see Figure 1-2).

FEMA Region 10

State Agencies

Executive Committee

State Agencies

Federal Agencies

Local-Jurisdiction Stakeholders

Private and Non-Government Agencies

Academia

Technical Working

Groups (TWGs)
Flood TWG

Idaho Office of Emergency Management (IOEM)
Idaho Department of Lands (IDL)

Idaho Transportation Department (ITD)

Idaho Department of Water Resources (IDWR)
Idaho Division of Occupational and Professional
Licenses (DOPL)

Wildfire TWG
Seismic TWG
Human-Caused TWG

Robust Coordination & Collaboration During the Planning Process

Figure 1-2. Planning Process Participants

The planning process focused on addressing and incorporating the following:

e Updated data on hazard events and mitigation efforts in Idaho

o Diverse and changing concerns reflected in the local plans of Idaho’s counties and tribal nations
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This update required a multilayered planning process that employed a variety of forums and techniques. The
following sections provide highlights of the planning process. Appendix A provides detailed information about
who was involved, key decisions and milestones, and timelines.

1.3.1 Participants

The primary state agencies implementing hazard mitigation in Idaho include IOEM, Idaho Department of Lands
(IDL), Idaho Geological Survey (IGS), Idaho Transportation Department (ITD), Idaho Department of Water
Resources (IDWR), and Idaho Division of Occupational and Professional Licenses. At the federal and local
levels, many stakeholders and subject matter experts across sectors collaborated to develop a comprehensive
update. The following section provides an overview of the stakeholders and their involvement. Meeting
summaries and detailed participation information are located in Appendix A.

FEMA Region 10

The IOEM Mitigation Section and the State Hazard Mitigation Officer (SHMO) coordinated with FEMA
throughout the planning process. This included consultations, asking questions to ensure the approach to
analyzing and organizing natural hazards met FEMA requirements, and providing updates to the Region 10 office
about the planning process.

Planning Executive Committee

IOEM used a Planning Executive Committee comprising IOEM and other agency representatives to assist in the
SHMP update. This committee included individuals from state and federal agencies, as well as stakeholders from
local jurisdictions, private and non-governmental agencies, and academia. These were all stakeholders responsible
for the sectors of emergency management; economic development; land use and development; housing; health
and social services; infrastructure; and natural and cultural resources. The Executive Committee participated in
several exercises and provided overall guidance and direction on the 2023 SHMP update.

Technical Working Groups

With so many agencies having a stake in hazard mitigation, technical working groups (TWGs) were formed
around all of Idaho’s assessed hazards. The TWGs provided expertise and detail beyond the scope of the Planning
Executive Committee. Four main groups across all sectors were utilized as part of the 2023 Plan update (see
Table 1-1). Appendix A includes additional details and meeting summaries.

Consultants

In the spring of 2023, IOEM hired consulting firm Tetra Tech, Inc., to assist with updating the SHMP, including
the risk and vulnerability assessments. Tetra Tech provided data for IOEM to develop updated mapping.

IOEM Geographic Information System Section

A geographic information system (GIS) is a system designed to capture, store, manipulate, analyze, manage, and
present spatial or geographic data. IOEM’s GIS Section performs data-related functions such as data creation,
conversion, management, and mapping, including interactive maps to support IOEM mitigation plans and
processes. Current and authoritative data sources are used for all mapping projects and to display vulnerability
and identify critical infrastructures and populations at risk. IOEM GIS assisted with the SHMP update by
developing updated hazard and population maps.
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Table 1-1. Technical Working Group Members

Agenc

Flood Technical Working Group

Boise Project Board of Control

Boise State University

Cascadia Region Earthquake Workgroup (CREW)
Idaho Department of Lands

Idaho Transportation Department

Idaho Department of Water Resources

Idaho Geological Survey

Idaho Office of Emergency Management

National Weather Service

U.S. Army Corps of Engineers

Wildfire Technical Working Group

Idaho Department of Insurance, State Fire Marshal’s Office
Idaho Department of Lands

Idaho Department of Water Resources

Idaho Office of Emergency Management

Water Users Association

Seismic Technical Working Group

Boise State University

Cascadia Region Earthquake Workgroup (CREW)
Idaho Department of Parks and Recreation

Idaho Geological Survey

Idaho Office of Emergency Management

Water Users Association

Human-Caused Technical Working Group

Boise State University

City of Boise

Idaho Department of Environmental Quality
Idaho Department of Health and Welfare

Idaho Department of Homeland Security

Idaho Department of Information Technology Services
Idaho National Guard

Idaho National Laboratory

Idaho Office of Emergency Management

Idaho State Police and Idaho Criminal Intelligence Center
Micron

Representative’s Sector/Area of Expertise

Infrastructure

Natural and Cultural Resources
Infrastructure, Natural and Cultural Resources
Land Use and Development

Infrastructure

Infrastructure, Dam Safety

Natural and Cultural Resources

Emergency Management

Natural and Cultural Resources

Infrastructure

Land Use and Development, Infrastructure
Natural and Cultural Resources

Infrastructure, Natural and Cultural Resources
Emergency Management

Infrastructure, Natural and Cultural Resources

Natural and Cultural Resources

Infrastructure, Natural and Cultural Resources
Natural and Cultural Resources

Natural and Cultural Resources

Emergency Management

Infrastructure, Natural and Cultural Resources

Academia

Infrastructure
Infrastructure

Health and Social Services
Emergency Management
Emergency Management
Emergency Management
Infrastructure, Emergency Management
Emergency Management
Emergency Management
Infrastructure

IOEM GIS made a significant contribution to the SHMP update by collaborating with multiple sectors as part of
the State Hazard Data Group to develop statewide recommended datasets for the hazard analysis. This group’s
efforts are fulfilling ongoing mitigation action 2023-002 included in Chapter 24 of this SHMP. The datasets
recommended by this group will be the standard for all planning efforts in the state. Appendix A provides

additional details about the State Hazard Data Group.
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1.3.2 Agency and Stakeholder Involvement

Qutreach to Other Agencies and Stakeholders

In order to integrate stakeholders into the planning process, the IOEM Mitigation Section held planning meetings
and attended other committee, working group, and technical meetings with state and multi-jurisdiction
stakeholders to ensure the widest participation and input possible during the expedited planning process of the
2023 SHMP update. Through the Executive Committee and the TWGs, IOEM engaged with sectors throughout
the planning process. Members’ participation in these groups provided opportunities for plan involvement for all
the sectors they represent. Available meeting summaries and presentations are included in Appendix A.

How Agencies and Stakeholders Contributed

TWG meetings included subject-matter expert contributions from federal, state, and local agencies and from the
private sector on the following subjects:

o Hazard-specific data, spatial analysis, studies, and research papers related to the natural hazards and
hazards of interest assessed in the 2023 SHMP

o IDWR expertise on dam data, safety, and potential impacts

e Multi-agency input on vulnerable populations in Idaho including providing applicable datasets for the
2023 SHMP analysis

e IDL provided input on how climate change may amplify the wildfire hazard

e  TWG members provided edits to the 2018 SHMP that were incorporated into a unified narrative for the
2023 SHMP update

e ldaho Technology Services (ITS), an intern from Idaho State University, and the Department of
Administration provided updated state facilities data

e The State Hazard Data Group provided recommended datasets for the hazard analysis

Public/Private Partnerships

The Idaho Climate Data StoryMap was developed through a public/private partnership of Argonne National
Laboratory, AT&T, and FEMA. Climate projections for Idaho are based on peer-reviewed climate datasets to
inform community leaders and public safety officials how a changing climate will affect communities in the state.
Climate modeling maps developed through the public/private partnership are included in the SHMP hazard
sections on avalanche, drought, flood, and wildfire (Climate Risk and Resilience Portal 2023).

1.3.3 Public Qutreach

Online Survey

Development and Distribution

IOEM, the Executive Committee, and the TWGs developed a 10-question survey to gather public perception of
hazard risks and preparedness activities. The survey was made available as a hard copy, as well as an online link
and QR code. The survey was distributed during an in-person public event and promoted on social media and on
IOEM’s website during the entire planning process. Results were compiled on July 21, 2023.
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Results and Incorporation

Forty participants from across the state submitted responses to the survey. Highlights are included below. All
survey results are in Appendix A.

¢ More than half of the respondents indicated that their community has experienced a disaster. About
60 percent were affected by flood, followed by wildfire (56 percent) and severe storm (52 percent).

e Respondents indicated that the highest level of threat comes from severe storms, wildfire, lightning,
drought, hazardous materials, and wind/tornado hazards.

e About 54 percent of respondents indicated that they were unsure about or did not know of local hazard
public awareness and education programs in their communities.

e Planning for natural hazard events is important to survey respondents. The following types of planning
were indicated as most important:

» Protecting critical facilities

» Promoting cooperation among public agencies, citizens, non-profit organizations, and businesses
» Protecting and reducing damage to utilities

» Strengthening emergency services.

The 2023 mitigation action plan reflects the input from survey responses by incorporating public information and
outreach actions, with a greater emphasis on planning for hazard events.

Public Events

In-Person

The 2023 SHMP update was prepared under an expedited schedule, so the in-person public outreach effort was
focused on Boise, the most populated city in the state. In collaboration with the SHMP planning team, IOEM
participated in a “Disaster Days in the Park” public outreach event on June 27, 2023, at Julia Davis Park
(Figure 1-3). Draft sections of the plan were available for public review, as well as other information on
mitigation planning and resources. The public input survey was made available in paper copies and through a
flyer detailing the survey link as well as the QR code for mobile device scanning. Large displays with an
overview of the wildfire, flood, earthquake, and landslide hazards were available for public review.

Figure 1-3. “Disaster Days in the Park” Public Outreach
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IOEM also did public outreach at the Gowen Field Air National Guard Base during the Gowen Thunder Airshow
on August 25 - 27, 2023 (see Figure 1-4). IOEM manned an area for event attendees to share their input on the top
hazards in the SHMP. The public outreach was a success, with thousands of people visiting the IOEM booth over
the three-day event. Over 160,000 people attended the airshow.
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Figure 1-4. Gowen Thunder Airshow Public Outreach

Virtual

On June 29, 2023, IOEM held a virtual meeting to release the public comment draft. The session included an
overview of the draft plan and allowed the public to ask questions and provide input on the draft.

Social Media

Social media was used extensively for public outreach and input, as this has become the best method of reaching a
broad spectrum of the public that may not be engaged in the process through traditional platforms. The use of
social media in the planning process was an invaluable tool for providing access to the community all across
Idaho that might not typically be engaged at an in-person emergency management event. IOEM made outreach
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efforts via its Facebook and Twitter accounts and the IOEM website throughout the plan update process to gain
public involvement and input (Figure 1-5). WebEOC was used to distribute links to the survey and draft plan.

@ Idaho Office of Emergency Management

e (<UD) 4ce-504U @ 2@

€ ioem.idaho.gov FEEDBACK NEEDED: We ask for your assistance in completing this questionnaire to help us in
improving the State of Idaho Hazard Mitigation Plan!

o Open now https://www.surveymonkey.com/r/ldahoStateHMP2023

Photos See all photos 2 [] 2 3NI Pﬁ E RTiaﬁTﬁ L“%‘ZA R []

S [

MBS AP
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oY Like (J Comment 2> Share

lé! Write a comment.. [ENONG)] @

@ Idaho Office of Emergency Management &
4d-Q

Figure 1-5. IOEM Facebook Post Promoting the Public Survey

1.3.4 Integration of Mitigation Planning with Other State Planning Efforts

IOEM used this update of the SHMP as an opportunity to further promote SHMP integration and coordination.
Numerous plans were reviewed and integrated into the 2023 SHMP update, as documented in the References
section. The following list highlights integration opportunities during the planning process as well as a sampling
of plans that were integrated into the risk assessment:

e Broad Subject-Matter Expert and Technical Working Group Collaboration on the Risk
Assessment—Subject-matter experts, who represented TWGs from state and federal agencies, academia,
and the private sector, were consulted during the data collection phase and risk assessment methodology
development for the 2023 SHMP update through group and one-on-one meetings as well as phone and
email outreach. This collaboration produced an assessment that incorporated the best available data and
allowed for revisions throughout the process to achieve the greatest accuracy when representing risk.

e Local Hazard Mitigation Plans—Local hazard mitigation plans (HMPs) were reviewed, and data and
information were integrated as possible, including hazards of concern and potential new development.
The outcome of these reviews emphasized the need for ongoing coordination between the SHMP and
local HMPs to produce strong mitigation plans with a unified approach to assessing risk throughout the
state.
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Subject-Matter Expert Meetings Discussing FEMA HMGP Projects—Subject-matter experts from
the TWGs met during the performance period of the 2018 SHMP to identify and rank FEMA HMGP
projects associated with disaster declarations. As a result of this coordination, more than $4.1 million was
awarded for projects.

Annual Consultation—The FEMA Region 10 annual consultation helped to identify challenges and
opportunities as documented in the capability assessment included in the 2018 SHMP. The annual
consultation allowed IOEM to develop targeted strategies to strengthen Idaho’s mitigation program.

IOEM GIS—Much of the spatial data used for the 2023 SHMP update was facilitated through the IOEM
GIS geospatial data portal. The need for ongoing coordination and collaboration among planning efforts
in the state was acknowledged when reviewing data outputs.

Idaho Implementation Strategy for National Fire Plan—Working group members for the 1daho
Implementation Strategy for National Fire Plan also served on the TWGs for the 2023 SHMP update and
provided cross-agency coordination.

Silver Jackets Implementation Plan—Working group members for the Silver Jackets Implementation
Plan also served on the TWGs for the 2023 SHMP update and provided cross-agency coordination.

Chapter 23 provides further details on state programs and initiatives that foster SHMP integration and
coordination in Idaho.

1.3.5 Schedule

The 2023 SHMP update was prepared under an expedited schedule. While TWG input, updates, and workshops
were held over many months prior to the initiation of consultant support, most of the planning process was
completed over a five-month process from March through July 2023 (Figure 1-6).

Q March 13, 2023 Q April 6, 2023 Q June 16, 2023 , June 29, 2023 ’ July 2023

IOEM Project i Project i Risk  Virtual Public i Incorporation of
Kickoff with i Overview i Assessment ' Meeting and i the Seismic
Mitigation Plan i Meeting with i Presentation | Start of the i Vulnerability
Consultant i the TWGs | . Public i Assessment
| | , Comment |
E E E Period E
. ° . o . . . o .
' Meetings with : : : :
' the Executive ! ! ! !
' Committee, ' Action [tem ! ! !
! Technical ! Prioritization and | ! !
' Working Groups, | Capability ' Public Hazard ' Draft ' Draft Plan
! and State ! Update ' Awareness Event | Plan Reviewed ! Submittal to
! Agencies ! Workshop ! in Boise ' by TWGs ' FEMA for Review

March through June and July
O June 2023 O May 15, 2023 O June 27, 2023 ‘ 2023 ‘ July 2023

Figure 1-6. Milestones in the Planning Process
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1.3.6 Plan Development and Review

Review and Incorporation of Content from 2018 SHMP

During the months before contractor support was secured to update the SHMP, IOEM met with the TWGs to
discuss content from the 2018 plan that should be included in the 2023 update. Edits were made to several hazard
sections, but much of the qualitative content of the 2018 SHMP was incorporated into the 2023 update.

Emergency Management Accreditation Program

The Emergency Management Accreditation Program (EMAP) provides emergency management programs an
opportunity to be evaluated and recognized for compliance with standards certified by the American National
Standard Institute. Applicants must demonstrate through self-assessment, documentation, and peer assessment
verification that their programs meet the Emergency Management Standard. Accreditation is valid for five years.

The EMAP process accredits an overall emergency management program, of which hazard mitigation is one
component. Many EMAP standards for hazard mitigation planning fall outside of what FEMA requires for state
hazard mitigation plans. This SHMP was developed to be in full compliance with EMAP standards and criteria.
The base plan emphasizes elements required by FEMA, in order to better support local planning in the state. Since
the EMAP is a voluntary program, its components that deviate from FEMA requirements are packaged in
Appendix B.

Preparation and Review of the Draft Plan

The draft plan incorporating the results of meetings, analyses, surveys, and other information was posted on the
IOEM website along with a public comment tool to receive input on the draft plan. The final 2023 1daho SHMP
will also be posted on the IOEM website.

Public Meetings

IOEM presented links to draft plan sections and the survey at public events:

e June 27, 2023—IOEM attended the Disaster Days at the Park event in Boise in coordination with the
Idaho Silver Jackets.

e June 29, 2023—IOEM hosted a statewide virtual public meeting to present and discuss the draft plan.

Draft Plan Public Survey Results and Incorporation

A survey with the link to the online draft plan was developed to guide the public through the chapters of the plan,
soliciting feedback and gathering demographic data. The survey link was promoted through social media via
IOEM Facebook and Twitter accounts in the same manner as the hazard input survey. This was a targeted,
strategic outreach to gain public input.

The survey link was sent out to members of the Planning Executive Committee to send to their contact lists, as
well as to the Public Information Emergency Response Team to be placed on other state agency social media
accounts. The survey link was featured as a “Hot Topic” on the main IOEM webpage, was provided on a flyer
detailing information about the plan and cut off tabs containing the link and QR code, and was sent to facilities
and organizations throughout the state for posting on bulletin boards to reach the public. A news release with the

State of Idaho Hazard Mitigation Plan 1-12



Part 1—Background Information 1. Introduction

survey info was sent out in June 2023 asking for public comment on the plan. Additionally, IOEM staff presented
the draft plan and survey link at public events.

For the draft plan, at time of submission to FEMA, IOEM received 2 public surveys. Comments received will be
used as a benchmark to help guide future revisions and planning efforts. Public comments will continue to be
received up until official publishing of the plan once it has been promulgated and accepted through the
Governor’s office in October 2023. The comments focused on minor wording changes of an administrative nature
and were incorporated in the plan.

Preparation and Adoption of Final Plan

The final SHMP was prepared after receipt of FEMA Region 10 comments and will be promulgated in October
2023.

1.4 WHAT’S IN THE FINISHED PLAN

1.4.1 Organization and Content

Risk Assessment

The risk assessment for this SHMP is organized alphabetically by hazard in Chapters 5 through 17, with
individual chapters providing all hazard profile information and vulnerability assessment results for a single
hazard. Each hazard chapter covers six requirements for state hazard mitigation plans:

e ldentifying hazards e Estimating potential losses by jurisdiction
e Profiling hazard events e Assessing the vulnerability of state facilities
e Assessing vulnerability by jurisdiction e Estimating potential losses of state facilities

Hazard Profiles

Each hazard profile describes the hazard and provides information regarding the geographic location and severity
of the hazard in Idaho. Previous occurrences are summarized, including an overview of significant events in the
state since the last plan update (from January 1, 2018, through December 31, 2022). Federal, state, and local
sources were reviewed to obtain the historical information. Research was based on events that caused fatalities,
injuries, property damage, and/or crop damage. The summary of past events describes damage, level of severity,
dates of events, and sources of information.

Each hazard profile also discusses the hazard’s probability of future occurrence, warning time, and secondary
hazards. The probability of future occurrences is based on the number of past events divided by the number of
years researched. Potential change in climate and its impacts on the hazards of concern are discussed.

Vulnerability Assessments

An updated risk assessment evaluated the State’s vulnerability as a whole as well as local vulnerability by county.
A new analysis of socially vulnerable populations was completed for each hazard.
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Overview of Local Hazard Mitigation Planning in Idaho

The State is responsible for supporting local governments with mitigation planning through training, technical
assistance, and, when available, funding. This ensures that the community is aware of hazard data, planning
resources, and state priorities for mitigation. Considering local mitigation strategies and capabilities increases the
State’s awareness of local priorities and data. This informs and influences the State’s risk assessment and
mitigation priorities. This mutual understanding between the State and local governments allows for a streamlined
review and approval process, better aligns mitigation strategies and plans, and directs available resources toward
effective mitigation planning. This part of the SHMP summarizes key information about local hazard mitigation
planning in Idaho.

Mitigation Strategy

Drawing upon the findings of the hazard risk assessments, the mitigation strategy outlines concrete steps for
mitigating hazards in Idaho. The strategy consists of the following:

e A definition of the goals and objectives the State hopes to achieve through hazard mitigation

o A review of strategies outlined in previous Idaho State plans and the progress of their recommendations
o An assessment of the capabilities of all state agencies to carry out hazard mitigation activities

e Anupdated list of concrete recommended mitigation actions

e A plan for implementing the recommended actions

Appendices

Appendices to the SHMP provide supplementary information that is too lengthy to include in the main part of the
plan. The State of Idaho is not seeking enhanced status with this SHMP. However, Appendix C includes content
that will be useful if the State pursues enhanced status in the future.

1.4.2 Key Changes from Previous SHMP

The 2023 SHMP represents a complete reorganization of the plan from 2018 to better align with new FEMA
planning requirements. IOEM chose to focus the 2023 SHMP update on enhancing the risk and vulnerability
assessments to include updated hazard information, data, mapping, and analysis. The overall planning process and
IOEM GIS mapping were expanded. The 2023 update expanded upon the previous SHMP’s risk assessment.
Major improvements, enhancements, and updates are as follow:

e Each hazard section discusses potential impacts on socially vulnerable populations using the U.S. Centers
for Disease Control and Prevention’s Social Vulnerability Index.

e The vulnerability assessment summarizes information only by county, which allows Tribal Nations to
maintain their sovereignty regarding mitigation planning.

e An updated and expanded critical facility spatial dataset was utilized.
e Critical facilities were organized in FEMA’s seven community lifeline categories.

e U.S. Census block level aggregate building inventory and demographic data based on the 2020 U.S.
Census was utilized in FEMA’s hazard simulation model called Hazus (Hazards U.S.).
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e The 2023 update expanded upon the previous SHMP’s risk assessment. Improvements, enhancements,
and updates are summarized below, including a number of newly available data sets that were
incorporated, where possible, into the vulnerability and loss assessments:

» A comprehensive critical facility inventory was developed combining data sources from the 2018
SHMP with additional input from IOEM.

» FEMA’s Hazus v6.0 demographic and building stock data is based on 2020 U.S. Census data at the
block level, with valuations based on RS Means 2022. This data was used for the Hazus flood and
earthquake models, in addition to being exported from the software to be used in the exposure
analysis for dam failure, earthquake, flood, landslide, severe storm, and wildfire.

» The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated population
and land use projections for the United States through 2100. IOEM chose to use the SSP2 + RCP4.5
scenario that assumes consistent patterns of social, economic, technological, and domestic migration
trends and stabilizing global greenhouse emissions by 2100. This data was used to understand
population and development trend projections in identified hazard areas.

e The structure of the 2018 SHMP was reorganized for the 2023 update which allows for easier readability
and layout for meeting the updated FEMA requirements for State HMPs.

e Hazard sections are presented in alphabetical order rather than in order of severity.

e Each hazard section includes a discussion of how the hazard may impact socially vulnerable communities
and community lifelines.

e Available National Risk Index ratings are included for the counties identified as most vulnerable to each
hazard.

e State capabilities include additional details about how each capability may advance mitigation efforts for
socially vulnerable communities and how each capability impacts or could be impacted by future
conditions (i.e., climate change).

e An updated risk ranking methodology was used in the 2023 SHMP which analyzed:

» Probability

» Impact on Assets
» Impact on People
» Future Impacts

« Anupdated mitigation action prioritization methodology was implemented. It used weighted scoring
based on 14 questions to determine if actions have a high, medium, or low implementation priority.
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2. IDAHO’S HAZARDS OF CONCERN

2.1 IDAHO’S HAZARD HISTORY

Idaho has experienced thousands of hazard events, resulting in casualties, millions of dollars in losses, 32 federal
major disaster (DR) declarations, three federal emergency (EM) declarations, and 19 federal fire management
assistance (FM) declarations. Federal disaster declarations in Idaho since 1956 are listed in Table 2-1 and shown
on Figure 2-1. Based on the data listed, the distribution of declarations by incident type is as follows:

e Floods and wildfires were components of 22 declarations each (44 percent)
e Severe storms were a component of 10 declarations (21 percent)

e Landslides and mudslides were a component of four declarations (8 percent)
e Severe weather was a component of 2 declarations (4 percent)

o Earthquake, drought, dam collapse, and evaluation were components of one declaration each (2 percent)
Many of the declarations were classified as a combination of incident types; therefore, these percentages may
include the same event in multiple declaration types. Similarly, in Table 2-1, the number of declarations by

county adds up to more than the total number of declarations because many declarations apply to multiple
counties.

Eight of the federal declarations have occurred since the adoption of the 2018 SHMP. In addition, Idaho
experienced 12 State disaster declarations since 2018, as listed in Table 2-2.

Table 2-1. Major Federal Disaster and Emergency Declarations

Incident Begin Disaster
Date Incident Type Number |Declaration Type Counties Affected
September 5, Ross Fork Fire 5452 Fire Management Assistance Blaine
2022
August 18, 2022 Four Corners Fire 5449 Fire Management Assistance Adams, Gem, Valley
August 12, 2021 Bedrock Fire 5407 Fire Management Assistance Nez Perce, Nez Perce Tribal Nation Land
January 13, Severe Storm and 4589 Major Disaster Benewah, Bonner, Kootenai, Shoshone
2021 Straight-line Winds
January 20, COVID-19 Pandemic 4534 Major Disaster Statewide, Including all tribal nation lands
2020
January 20, COVID-19 Pandemic 3467 Emergency Statewide
2020
April 7, 2019 Severe Storms, 4443 Major Disaster Adams, Idaho, Latah, Lewis, Valley, Nez Perce
Landslides, Flooding, Tribal Nation Land
Mudslides
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2. Idaho’s Hazards of Concern

Incident Begin

Date Incident Type

July 28, 2018 Grassy Ridge Fire 5263

May 6, 2017 Flooding, Landslides 4333
and Mudslides

March 29, 2017  Flooding 4342

March 6, 2017  Severe Storms, 4313
Flooding, Landslides,
and Mudslides

February 5, 2017 Severe Winter Storms 4310
and Flooding

August 21, 2016  Henry’s Creek Fire 5151

December 16,  Severe Winter Storms 4252

2015

November 17,  Severe Storm and 4246

2015 Straight-line Winds

August 29, 2015 Tepee Springs Fire 5110

August 14, 2015 Municipal Fire 5105

August 10, 2015 Clearwater Lawyer 5099
Branch Fire Complex

July 5, 2015 Cape Horn Fire 5088

August 15,2013 Beaver Creek Fire 5045

August 12,2013  Elk Fire 5043

September 18,  Karney Fire 5019

2012

August 3,2012  Trinity Ridge Fire 5006

March 31,2011  Flooding / Landslides / 1987
Mudslides

August 26, 2010 Hurd Fire 2853

July 27, 2010 Severe Storms / 1927
Flooding

July 31, 2008 Flooding 1781

August 30, 2007 Cascade Fire Complex 2726

August 30, 2007 East Zone Fire 2725
Complex

August 29, 2007 Castle Rock Fire 2724

February 27, Severe Storms / 1630

2006 Flooding

September 13,  Hurricane Katrina 3244

2005 Evacuation

July 6, 2005 Heavy Rains / Flooding 1592

September 1, Wildfires 1341

2000

June 13,1997  Flooding 1177

Disaster
Number

Declaration Type
Fire Management Assistance
Major Disaster

Maijor Disaster
Major Disaster
Major Disaster
Fire Management Assistance
Major Disaster
Major Disaster

Fire Management Assistance
Fire Management Assistance
Fire Management Assistance

Fire Management Assistance
Fire Management Assistance
Fire Management Assistance
Fire Management Assistance

Fire Management Assistance
Major Disaster

Fire Management Assistance
Major Disaster

Major Disaster
Fire Management Assistance
Fire Management Assistance

Fire Management Assistance
Major Disaster

Emergency
Major Disaster

Major Disaster

Major Disaster

Counties Affected
Clark
Blaine, Camas, Custer, Elmore, and Gooding

Ada, Canyon

Benewah, Bonner, Boundary, Clearwater, Idaho,
Kootenai, Latah, Shoshone, and Valley

Bingham, Cassia, Elmore, Franklin, Gooding,
Jefferson, Jerome, Lincoln, Minidoka, Twin Falls,
and Washington

Bonneville
Benewah, Bonner, and Kootenai

Benewah, Bonner, Boundary, Coeur d’Alene Tribal
Nation Land, and Kootenai

Idaho
Clearwater, Nez Perce Tribal Nation
Lewis, Idaho, Nez Perce Tribal Nation

Bonner, Kootenai

Blaine, Boise, Camas, Custer, EImore, and Oneida
Blaine, Boise, Camas, Custer, EImore, and Oneida
Boise

Elmore

Bonner, Clearwater, I[daho, Nez Perce, Nez Perce
Tribal Nation, Shoshone

Valley

Adams, Gem, Idaho, Lewis, Payette, Valley,
Washington

Kootenai, Shoshone
Valley
Valley

Blaine
Owyhee

All 44 counties

Nez Perce

Ada, Bannock, Bingham, Blaine, Clearwater,
Custer, Elmore, Idaho, Jerome, Lemhi, Lewis,
Lincoln, Power, Valley

Benewah, Bingham, Bonner, Bonneville, Boundary,
Butte, Custer, Fremont, Jefferson, Kootenai,
Madison, Shoshone
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2. Idaho’s Hazards of Concern

Incident Begin

Date Incident Type Declaration Type Counties Affected
January 4, 1997  Severe 1154 Major Disaster Adams, Benewah, Boise, Bonner, Boundary,
Storms/Flooding Clearwater, Elmore, Gem, Idaho, Kootenai, Latah,
Nez Perce, Owyhee, Payette, Shoshone, Valley,
Washington
February 11, Storms/Flooding 1102 Major Disaster Benewah, Bonner, Boundary, Clearwater, |daho,
1996 Kootenai, Latah, Lewis, Nez Perce, Payette,
Shoshone
February 16, Flooding (Ice Jams) 697 Major Disaster Lemhi
1984
January 18, Earthquake 694 Major Disaster Butte, Custer, and Gooding
1983
May 22,1980  Volcanic Eruption (Mt. 624 Major Disaster Benewah, Bonner, Boundary, Clearwater, Kootenai,
St. Helens) Latah, Nez Perce, and Shoshone
August 8, 1979 20-Mile Fire 2038 Fire Management Assistance No declared areas for this disaster
August 20, 1977 Wilson Creek Fire 2029 Fire Management Assistance No declared areas for this disaster
May 5, 1977 Drought 3040 Emergency Adams, Bear Lake, Blaine, Camas, Caribou,
Elmore, Idaho, Lincoln, and Washington
June 6, 1976 Dam Collapse (Teton 505 Major Disaster Bingham, Bonneville, Fremont, Jefferson, and
Dam) Madison
January 25, Severe 415 Major Disaster Adams, Benewah, Bonner, Boundary, Clearwater,
1974 Storms/Flooding Kootenai, Latah, Shoshone, and Washington
(Snowmelt)
March 2,1972  Severe 324 Maijor Disaster Latah
Storms/Flooding
August 30, 1967  Forest Fires 231 Major Disaster Benewah, Bonner, Boundary, Clearwater, |daho,
Kootenai, Latah, Lewis, Nez Perce, and Shoshone
December 31,  Heavy Rains/Flooding 186 Major Disaster Ada, Bannock, Benewah, Blaine, Boise, Bonneville,
1964 Butte, Camas, Caribou, Cassia, Clearwater,
Elmore, Gem, Gooding, Idaho, Jerome, Kootenai,
Latah, Lewis, Lincoln, Minidoka, Nez Perce,
Owyhee, Payette, Power, Shoshone, and
Washington
February 14, Flooding 143 Major Disaster No declared areas for this disaster
1963
February 14, Flooding 120 Major Disaster No declared areas for this disaster
1962
June 26,1961  Flooding 116 Major Disaster No declared areas for this disaster
July 22,1960  Wildfires 105 Major Disaster No declared areas for this disaster
May 27,1957  Flooding 76 Major Disaster No declared areas for this disaster
April 21,1956  Flooding 59 Major Disaster No declared areas for this disaster

Source: (FEMA 2023)
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Part 1—Background Information 2. Idaho’s Hazards of Concern

Table 2-2. State of Idaho Disaster Declarations Not Resulting in a Federal Disaster Declaration

State Counties
Year | Hazard Date Declaration |  Affected Comments
2022 Fire September | 1D-04-2022 Lemhi Moose Fire — A 130,205-acre fire burned for four months near Salmon,
9 Idaho resulting in the deaths of two helicopter pilots assisting in
firefighting efforts.
2022 Fire September  1D-03-2022 Jerome Ross Fork Fire — Due to a lightning strike, a 37,868-acre fire burned
6 through rural areas in the Sawtooth National Forest. No injuries or

structural damage were reported.

2022 Fire August 19 | 1D-02-2022 Valley Four Corners Fire — A wildfire broke out near Lookout Peak in the West
Mountain Range, west of Cascade, Idaho. The fire burned over 13,000
acres and impacted both the Payette National Forest and Boise National

Forest.
2022 Flood June21  ID-01-2022  Idaho, Nez  Spring Flooding — Following heavy rainfall, runoff and flooding occurred
Perce affecting Idaho and Nez Perce counties causing significant damage to

roads and dangerous travel conditions. $3 million in Emergency Relief
(ER) funding was quickly made available due to damage to roads and
bridges.
2021 Fire July 9 ID-02-2021 ' Idaho, Valley, = Wildfires — Idaho Governor Brad Little issued an emergency declaration
Lemhi, Custer = due to a number of wildfires that broke out in the state. Notable fires

included the Dixie-Jumbo and Cougar Rock Fires that collectively burned

over 40,000 acres. Hot, dry, and windy conditions greatly contributed to

the spread of these fires.

2020 Fire September  1D-03-2020 Bonner Summer Wildfires — Numerous wildfires burned thousands of acres in
8 northern Idaho and a number of structures were destroyed.

2020 Earthquake  April 1 ID-02-2020 Custer Challis Earthquake — A magnitude 6.5 earthquake shook the area north
of Boise near the mountain town of Stanley, Idaho. The shaking lasted
20-30 seconds.

2019  Flood April 9 ID-02-2019  Washington = Spring Flooding — flooding from spring runoff ran over U.S. Highway 95
and Idaho Highway 55 through the Central Mountains.

2019 = Winter  February25 1ID-01-2019 = Bonneville, = Winter Storms — After an atmospheric river was transported over Idaho
Storms Nez Perce | and collided with Arctic air covering the state, heavy snowfall and wind
created treacherous conditions. Record levels of snowfall were recorded.

2018 Fire August 15 ID-03-2018 Clark, Summer Wildfires — Over 100,000 acres of land were burned in the 2018
Washington Idaho fire season propelled by heavy winds and dry conditions.

2018 = Flood May29 | ID-02-2018 Jefferson Late Spring Flooding — An emergency declaration was issued after late
spring flooding caused significant damage to the Jefferson County levee.
About 400 feet of levee were affected and 65 homes were at risk of
flooding.

2018 Flood March 19  ID-01-2018 Madison Spring Flooding — Snowmelt due to warm weather and rainfall caused
flooding beginning on March 19. 200 miles of Madison County roads
were damaged in just one week.

Source: IOEM 2023
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2.2 STATE HAZARDS OF CONCERN
The 2023 SHMP profiles the following hazards (listed alphabetically):

e Avalanche (snow) e Landslide

e Civil disorder e Pandemic

e Cyber threat e Radiological accident

e Drought e Severe weather (includes lightning,

e FEarthquake winds/tornadoes)

e Volcanic eruptions
e Wildfire

e Flood (including dam failure)

e Hazardous materials release

Historically, the most significant of these hazards in Idaho have been severe weather, flood, and wildfire. This is
based on recent major disaster declarations, the results of the vulnerability and loss assessments, and the hazards
identified as significant in local plans. The data indicate that severe weather events occur frequently and are an
element of many disaster declarations, both state and federal. Due to the widespread areas where flood and
wildfire have been known to occur, these hazards are significant; however, they have occurred less frequently
than severe weather events in Idaho. Based on the number of local plans identifying these hazards as significant,
earthquake and landslide are also considered to be significant State hazards.

The natural hazards were similarly identified in the 2018 plan update. The key difference in that plan was that
dam failure was profiled independently of the flood hazard.

2.3 COMMONLY RECOGNIZED NATURAL HAZARDS OMITTED

At the national level, hurricanes, tropical cyclones, and tsunamis are significant natural hazards. However, due to
their statistical historical improbability of impacting Idaho, they are not assessed in this plan.

2.4 LOCAL HAZARDS OF CONCERN

Idaho has 44 counties that are eligible to develop a local hazard mitigation plan. In addition, five Tribal Nations
may develop a hazard mitigation plan, although only four have done so. Planning efforts by local jurisdictions
should be consistent with the SHMP.

Since 2010, the State has reviewed all local hazard mitigation plans and compiled key information from them into
a database for analysis and mapping. This database has been updated annually to inform State hazard mitigation
planning efforts. Local plans that have been approved since 2018 were reviewed to identify the hazards that are
currently of greatest concern. Table 2-3 lists the hazards assessed by local plans in the state, and indicates which
hazards each county and tribal nation rated as a major or high hazard, as noted in the table by an “H.”

The highest-ranking significant hazards in the local plans are similar to those in this SHMP. The top three local
hazards are severe weather, flood, and wildfire. There has been an increase in state and federal declarations for
wildfires over the past five years.
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Table 2-3. Hazards of Concern Assessed by Local Jurisdiction

Severe Storms

Earthquake [Flood (includes (includes wind,
Jurisdiction
Ada County - \ N N N H \ N
Adams County - - v \/ N H _
Bannock County V - V v v H - H
Bear Lake County \ = \ \/ \ H - N
Benewah County - - N H N H _ H
Bingham County V H \ H J H _ H
Blaine County \ H \ H \ N - H
Boise County v - N H H d _ N
Bonner County \ - \ \ \ H - H
Bonneville County v v v H v H - H
Boundary County \ N H H N H _ H
Butte County - = H - _ _ _ _
Camas County \ H H H N H _ H
Canyon County = v H N \ H _ N
Caribou County V - V v V H - N
Cassia County V - V \ \ H - H
Clark County - H \ v \ N N H
Clearwater County - - - H H H _ H
Coeur D’Alene Tribal - - N N N N _ \
Nation
Custer County N v N H - N - H
Elmore County - - N H H H _ H
Franklin County \/ - \/ \ l H - N
Fremont County - ~ H H \ H \ H
Gem County = v N N N H _ H
Gooding County - - ~ H N N _ H
Idaho County - = < H H H _ H
Jefferson County - - N N N N _ N
Jerome County - H \ \ v H - H
Kootenai County N v H H N H N H
Kootenai Tribal - = - - _ _ _ _
Nation
Latah County - v N N \ N N H
Lemhi County = v N N N H _ H
Lewis County - - N H N H _ N
Lincoln County = = A + N H _ 3
Madison County - ~ - N _ H _ N
Minidoka County - = N N, _ N _ A
Nez Perce County V N N N N H _ H
Nez Perce Tribal - \ - N N y \ N
Nation
Oneida County \ H H N N H _ H
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Severe Storms

Earthquake |Flood (includes (includes wind,

Jurisdiction | Seismic i Landslide

Owyhee County < - N o \ N ~ H
Payette County - - N H N H _ H
Power County v N H H V H - H
Shoshone-Bannock - v N N N N _ \
Tribal Nations

Shoshone County V - H \ \/ H - V
Teton County \ \ N N N H N N
Twin Falls County N H N \/ N H - H
Valley County - - H ~ H N _ H
Washington County - = + H N H _ H
Total 21 21 40 43 39 44 41

\ = hazard assessed

H = assessed as high hazard
—=no assessed hazard
Source: IOEM 2023

Table 2-4 shows the hazards of concern for all of the local hazard mitigation plans that were reviewed for this and
previous SHMP updates. The top three hazards identified by the local jurisdictions in 2023 are the same as they
were in 2018. Wildfire, severe storms, and flood were dropped as high-ranked hazards by some jurisdictions,
while drought, earthquake, and landslide were added as high-ranked hazards.

Table 2-4. Local Hazard Mitigation Plan Roll-Up, Jurisdictions Ranking Hazards of Concern as High or Major
Number Ranked as | Number Ranked as | Number Ranked as | Number Ranked as

Avalanche 0 0 0 0

Drought 7 4 1 1

Earthquake 10 2 8 5
Flood (includes Dam Failure) 18 26 24 26
Landslide 5 2 6 6
Severe Storms (includes Wind / Tornado) 33 34 38 35
Volcanic 0 0 0 0
Wildfire 30 33 43 41

2.5 THE ROLE OF CLIMATE CHANGE

Climate change will continue to exacerbate the frequency, scale, and intensity of hazards across ldaho. Many
communities have experienced substantial damage from climate-related hazards. Climate patterns are shifting,
resulting in more extreme and variable weather conditions across the state, with more extreme precipitation
events, declining snowpack, more frequent and severe heat waves, and drought conditions. Climate change has
impacted Idaho’s natural areas and forests, increasing the frequency of wildfires.

Adapting to the changing climate will require an approach to hazard mitigation that prioritizes long-term
community resilience practices. Such practices aim to reduce harm for those who experience greater risk and
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burden of harm due to historical and current marginalization and under-investment, thus resulting in greater
resilience across the whole community. The hazard mitigation actions necessary to achieve this goal constantly
evolve as conditions change, and the participation of all levels of government, non-profit organizations, the
private sector, and the public enhances all actions. It is important to ensure that hazard mitigation actions do not
contribute to greenhouse gas emissions, which exacerbate climate change impacts.

As defined by the Intergovernmental Panel on Climate Change, climate adaptation actions are adjustments in
natural or human systems that respond to climatic conditions and moderate harm (Intergovernmental Panel on
Climate Change 2022). Both hazard mitigation and climate adaptation actions move toward the same goal of
long-term risk reduction. Integration of hazard mitigation and climate adaptation planning is particularly
applicable to natural hazards influenced by climate change, such as severe storms, flooding, extreme heat,
wildfire, and drought.

Each hazard risk assessment chapter in the 2023 SHMP update includes a section describing the climate change
impacts on the hazard. In 2022, AT&T, FEMA and Argonne National Laboratory launched the Climate Risk and
Resilience Portal (ClimRR). ClimRR provides peer-reviewed climate datasets in a nontechnical format. For this
SHMP, AT&T and IOEM collaborated to incorporate ClimRR data into the risk assessment. To ensure that state
and local HMPs are in alignment moving forward, a web resource was developed to provide Idaho’s local
jurisdictions with climate projection insights when developing their local HMPs. A summary description of the
ClimRR data and portal is provided in Appendix L.

State of Idaho Hazard Mitigation Plan 2-9












3. IDAHO STATE PROFILE

3.1 GEOGRAPHY AND ENVIRONMENT

The State of Idaho covers a total of 83,564 square miles. Its boundaries include Montana, Wyoming, Utah,
Nevada, Oregon, Washington, and Canada. The state has many distinct terrains critical to its natural environment
such as forests, deserts, mountains, narrow valleys, and plains. Steep mountain streams and large, forceful rivers
can also be found and shape many of the state’s geological features. There are three major geographical regions
within the state: the Rocky Mountains, the Columbia Plateau, and the Basin and Range Province. Idaho has a
wide altitude range spanning from its lowest point of 738 feet above sea level at Snake River, to the highest of
12,662 feet on Mount Borah. The climate conditions in the state are unique in that they vary from north to south
as a result of strong westerly winds. This diverse topography plays a key role in influencing and shaping the
natural hazard environment that characterizes the State of Idaho.

3.1.1 Geology and Terrain

Idaho features a diverse topography and contains many distinct geological features. Outcroppings, steep slopes,
and rugged relief are commonly found throughout the state and impact the daily lives of residents and visitors.
Natural hazards affecting these geological features, such as earthquakes and landslides, are also common. These
natural hazards can drastically alter the terrain and intensify many of the impacts experienced by Idaho’s
communities.

The northern portion of the state contains parts of the Rocky Mountain region with peaks reaching over 12,000
feet above sea level. The continental divide runs along this area, coinciding with the Montana state border. The
landscape of this region is characterized by large variances in elevation over short distances, allowing for slopes
and narrow V-shaped valleys to take place. Past glaciations are also evident in the northern regions of the state,
uncovering layered metamorphic rocks dating back to 1.4 billion years ago. The major mountain ranges found in
northern Idaho include the Selkirk, Coeur d’Alene, and Cabinet Mountains.

Central Idaho is underlain by the Idaho Batholith, a deeply eroded complex of coarse-grained granitic rock dating
back to the Cretaceous and Paleogene period, nearly 43-145 million years ago. This area is marked by massive
mountain ranges such as the Sawtooth, Salmon River, and Bitterroots mountains. The deeply eroded canyon of
the westward-flowing reach of the Salmon River bisects this area and influences many of the natural hazards that
can be found here. The exposed rocks in this area present an unstable terrain that is subject to landslides and rock
falls. In addition to this, the soils are also unstable in this region because they are made up of loose granitic rocks
which can increase the susceptibility to vegetation disturbance and wildland fires. The landscape in Central Idaho
is continuously being formed and influenced by these natural hazards.
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The southern portion of Idaho is characterized by broad basalt plains deeply cut by river valleys. The basin and
Range Province region can be found here. The basalt plains that make up this region contain rock from one of the
largest basaltic lava flows in North America. Although the volcanoes are categorized as dormant today, they still
have the possibility of renewed lava flows in the future. The landscape is highly unstable and is susceptible to
landslides and rock falls especially where the basalt plains are exposed as tablelands and steep cliffs. Just like the
central region, these natural hazards are continuously shaping the landscape found in the southern portion of the
state.

Due to Idaho’s subsurface geology, seismic activity is prevalent throughout the state and has contributed to its
naming of ‘Earthquake Country’ (IBHS 2009). Many of the earthquakes that have occurred in the state are caused
by movements in fault lines from the stretching of Earth’s crust. Most of these earthquakes occur along the
Intermountain Seismic Belt that runs from northwest Montana along the Idaho-Wyoming Boarder, towards
Nevada. The Intermountain Seismic Belt includes more than eight major active fault lines, where two of the
largest historical earthquakes in the Intermountain West have been recorded. In addition to this, Idaho experiences
a unique pattern of seismic activity unlike any other state due to the Yellowstone Tectonic Parabola. This region
where the Intermountain Seismic Belt meets the Basin and Range Province, is influenced by the Yellowstone
Hotspot, a lava plum that causes earthquakes when interacting with the Basin and Range Province extension.
Although Idaho is categorized as having a moderate seismic threat, there are some areas of the state which are
deemed relatively inactive: the northernmost section near the Panhandle and a small section southwest along the
Snake River Plain.

3.1.2 Climate

Idaho has a diverse climate, but generally is characterized by warm, dry summers and cold, moist winters.
Protected by the Cascade Range on the west and the Rocky Mountains on the east, ldaho is shielded from
precipitation commonly found on the Pacific coast, and severe arctic cold spells and destructive summer storms
commonly found on the Great Plains. Violent or prolonged adverse weather events, such as tornadoes and
extended winter storms, rarely occur in the state.

Idaho’s annual average precipitation is 22 inches. However, significant variations in precipitation are common
due to the seven-degree latitude difference from north to south of the state. Heavy precipitation in the north and
central area, commonly seen in the form of snow, is caused by the lifting of air masses over the mountainous
regions. This occurrence can result in up to 60 inches of precipitation. In contrast, the southern and eastern areas
experience lower precipitation of only 10 inches due to downwind. The winter snowfall precipitation ranges from
20 inches in the southwestern valleys, to up to 300 inches in the high mountain regions.

The wettest months for the State of Idaho are generally November through January. The wettest areas for the State
of Idaho are generally located at higher altitudes due to a ‘rain shadow’ effect on the state by the central mountain
region. The Snake River Plateau located east to west, is considered the driest region of the state. Spring and
summer thunderstorms often influence the weather events and levels of moisture typically seen throughout the
state. Idaho’s significant altitudinal variations as previously mentioned, not only influence weather events but also
can influence temperature. The highest summer temperatures typically occur in the southern portion of the state.
Representative climate examples are illustrated in Table 3-1.
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Table 3-1. Representative Climate Examples

Elevation Average July Average High | January Average July Average
(feet above | Average Annual Annual Temperature Low Temperature Afternoon
Precipitation Snowfall
Boise 2,704 ft. 12.11n. 20 in. 91 25 21%
Coeur d’Alene 2,188 ft. 27 in. 42in. 83 21 44%
Idaho Falls 4,728 ft. 12in. 39in. 86 13 36%
Lewiston 1,096 ft. 12.3in. 111n. 89 30 25%
Pocatello 5,184 ft. 12.11n. 44 in. 88 16 24%
Twin Falls 3,730 ft. 9.4 in. 18 in. 88 20 28%

Source: U.S. Climate Data, 2023

3.1.3 Water Bodies and Streams

Idaho contains 93 thousand miles of rivers and streams, the longest being the Snake River (IDWR 2022). The
state’s water bodies and streams play a key role in its natural hazard environment. Large rivers are found
throughout the state and development is often located in riverine floodplain areas. Many Idaho residents live in
close proximity to rivers and streams and are subject to periodic flooding. River and stream flow patterns often
mirror the spring and early summer snow melt, as the majority of Idaho’s precipitation falls as snow and is stored
in snow packs. Therefore, flows are generally highest during the shift to warmer seasons, and lowest during the
fall and winter. However, these natural flow patterns may fluctuate due to influences by water storage facilities.
There are over 12 million acre-feet total of water storage capacity in the state (IDWR 2022). These facilities along
with off stream water uses can significantly alter the natural flow patterns typically seen in these areas.

The Snake River is the longest river in Idaho with a total of 779 miles. The Snake River cuts across the southern
portion of the State and is a key feature in Idaho as it flows from the Palisades Reservoir in Wyoming onto the
Snake River Plain. Due to the river cutting across this large valley plain, it is extremely vulnerable to agriculture
irrigation diversions in the summer months, resulting in low levels of water flow or even depletion of its water
supply. As it flows westward, it can be replenished by the Snake Plain aquifer. The Snake Plain Aquifer has a
storage capacity of up to 300 million acre-feet and most of the groundwater is located within the upper 300-500
feet of the system (ICL 2019). The Snake River then travels north to form the western boundary through Hells
Canyon, the deepest canyon in North America. As the river enters Hells Canyon, it is impacted by river
regulations set forth for hydropower production purposes and altered by inflowing waters from the Boise and
Payette Rivers.

Major tributaries in Idaho, such as the Salmon and Clearwater tributaries, begin in the central mountains as small,
steep streams. These tributaries maintain a relatively steep slope throughout before eventually flowing into one of
the larger rivers or lakes. Lake Pend Oreille is the state’s largest lake with a surface area of 148 square miles and a
depth of 1,140 feet (IDWR 2022). It is located in the northern portion of the panhandle region along with two
main rivers, the Kootenai and Clark Fork. These rivers are regulated by dams upstream in the State of Montana.
Flood control and power production increase the flow of the Kootenai and Clark Fork rivers from late summer
through winter. The Clark Fork River is also controlled by the Cabinet Gorge Dam. Another major river system is
the Spokane River which flows west from Lake Coeur d’Alene. This lake is considered another one of Idaho’s
largest lakes and main water resource. Two major tributaries, Coeur d’Alene and the St Joe, originate in Idaho’s
Bitterroot Range and supply water into Lake Coeur d’Alene. Many of these larger lakes located in the panhandle
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are regulated by dams built on the outlets. Lake levels are generally lowered in the late fall to provide for winter
flood protection. Other smaller lakes include Hayden Lake, Spirit Lake, Upper and Lower Twin Lakes, and
Hauser Lake. High flows are commonly seen in May through June, and lower flows in July through September.
Peak runoff during the summer months generally occurs due to snowmelt season. Water levels can also
commonly be affected by reservoir releases for power generation, unregulated tributary inflow, and irrigation
diversions. Major rivers and water bodies and the watershed sub-basins across the state are shown on Figure 3-1.

3.2 LAND USE AND DEVELOPMENT TRENDS
3.2.1 Agriculture

The state’s growing season varies by region, lasting as long 200 days in the northwest region and as short as

60 days in higher altitudes. With no infrequent tornadoes, crop damage due to weather is minimal. Idaho crops
experience only limited damage from hail and windstorms due to growing seasons. The greatest threats to Idaho
crops remain drought and invasive species. According to the U.S. Department of Agriculture, approximately 11.5
million acres of land were used for agricultural purposes in 2022 (USDA/NASS 2022). Agriculture is one of the
largest contributors to Idaho’s economy, accounting for 12.5 percent of gross domestic product and the third
largest agricultural state in the West for the year 2020, according to the Idaho Department of Agriculture.

The use of rural resources for other purposes such as recreational rather than agricultural, which had previously
sustained Idaho’s rural economy in the past, has been increasing in the urban population of the state. Many people
living in rural areas are developing innovative ways to gain economic growth through recreational tourism. In the
1970s and 1990s, Idaho was among the seven fastest growing states in the nation. This caused conflicting
demands in regional policy debates to conserve land, water, and wildlife for recreational tourism.

3.2.2 Forestlands

Forests cover approximately 20.4 million acres and make up 40 percent of Idaho’s land cover (USDA n.d.).
According to the Idaho Forest Products Commission, approximately 89.6 percent of the forestland existing in
1630 is still present today. The United States government administers or manages through federal agencies 76
percent of all the land in Idaho and specifically manages nearly three-quarters of forests in Idaho. The rest of
Idaho’s forestland is divided between state management and private ownership. The State of Idaho and other
public agencies own 10 percent, or 2.4 million acres; forest products companies own/administer 5 percent, or 1.1
million acres; and the remaining 10 percent, 2.2 million acres, is owned by ranchers, farmers, tribes, and other
private landowners. There should be careful consideration when mandating restrictions on the small percentage of
private properties. Collaboration is crucial for lessening the existing hazards to ensure that mitigation actions are
applied and managed effectively by differing sets of rules per land ownership. Figure 3-2 shows land ownership.

3.2.3 Land Cover

Land cover in Idaho impacts the hazard types and vulnerabilities present for each community. Counties with a
large percentage of forest cover, such as those that contain the Clearwater National Forest, are more susceptible to
wildfire hazards and invasive species. Figure 3-3 displays land cover across Idaho, including urban or built-up
areas. As urbanization continues across the state, areas that were once covered by trees and grass are being
replaced by impervious surfaces of roads, roofs, and parking lots. This type of development reduces the
infiltration of rainwater, thus increasing the amount of stormwater runoff and the potential for flash flooding.

State of Idaho Hazard Mitigation Plan 3-4



MAJOR RIVERS
AND WATERSHED

et/ SUBBASINS
010308 lﬁ}"

HUC 8

4@% ——— Major Rivers /\
,JNQ%& D Watersheds
" 06010 .\ l\. .

Figure3-1

IMiles

A 17040218

17040220
-« "« {
AP .“

1704(K
g

s ‘b

!
. 17040210 .
ourc?s..‘srl, HEBE, Ggrmln, Interma

| FAO, NRS, NRCAN, GeoBase, IGN
17040 ME'“I, IH—:‘@ri China (Homg Kgaanaa
17050105 19050104 { ;qunrng‘nlithy\

, increment R Coip., G E
,Kv tenNL, )

17050106




STATE

STATEFG

MIL

BLM

USFS

MAJOR LAND

OWNERSHIP
> 50,000 sq acres

BIA || county
BLM Tribal Land
BOR
DOE
IR
LU_DOI
MIL
NPS
. | PRIVATE
STATE
STATEFG

USFS

50
[ ] Miles

Figure 3-2

DOE

NPS
BOR

BIA

PRIVATE

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USC
FAO, NPS, NRCAN, GebBaSEDIGN, Kadaster NL, Ordnance Survey, Estri. ,

MET]I, Esri China (Hong K
Community IOEM GIS B ROSE JUN 2023




LAND COVER
CLASSIFICATION

Tribal Land
|| County

50
[ 1Miles

Figure 3-3

IOEM GIS B ROSE JUN 2023




Part 1—Background Information 3. Idaho State Profile

3.2.4 Land Use

Land use statewide can be assessed using the U.S. EPA’s Integrated Climate and Land Use Scenarios (ICLUS)
mapping. In this mapping, the EPA developed models of land use today and in the future under various scenarios
of changing conditions, accounting for changes in demographics, migration, and climate. This SHMP used the
ICLUS modeling (Scenario SSP2 + RCP4.5) to prepare statewide and county-specific estimates for Idaho land
use in 2020 and 2030. Land use is broadly categorized as urban, suburban, exurban, rural, commercial/industrial,
and natural. Table 3-2 shows the present and projected 2030 land use distribution by county.

Table 3-2. Estimated Idaho Current and Future Land Use from ICLUS Mapping
Area (square miles

Commercial,
Industrial, Other

2020 | 2030 | 2020 | 2030 | 2020 | 2030 | 2020 | 2030 | 2020 | 2030 | 2020 | 2030 |

Ada 51.0 55.5 35.6 36.8 77.6 79.2 7821 773.5 36.6 31.7 771 771
Adams 0.3 0.3 0.6 0.6 14.6 146 12202 1,220.2 2.2 2.2 131.5 131.5
Bannock 12.6 15.3 8.2 9.8 39.4 40.7 998.4 991.6 14.8 15.9 74.6 74.6
Bear Lake 0.6 0.6 1.6 1.6 15.3 15.3 876.3 876.3 4.5 4.5 151.3 151.3
Benewah 0.6 0.6 1.0 1.0 28.1 28.1 694.5 694.5 3.0 3.0 584 584
Bingham 2.9 3.1 4.3 4.7 31.1 347 18265 18224 1126 112.7 140.3 140.4
Blaine 3.2 34 4.7 5.1 26.4 288 17585 1,7554 6.9 7.0 853.1 853.1
Boise 0.6 0.6 2.3 2.6 31.0 325 17437 1,742.0 3.7 3.7 125.3 125.3
Bonner 2.8 2.8 6.2 6.2 188.5 1885 14412 14412 74 74 272.2 272.2
Bonneville 11.3 12.3 8.7 9.1 33.6 36.0 14404 1,436.2 321 32.6 373.7 373.7
Boundary 0.5 0.5 1.2 1.2 48.2 482 11039 1,103.9 2.7 2.7 120.5 120.5
Butte 0.2 0.2 0.3 04 4.2 42 1,376.2 1,376.1 554.1 554.1 300.9 300.9
Camas 0.1 0.1 0.2 0.3 3.6 4.7 1,0286 1,027.4 0.8 0.8 427 427
Canyon 18.3 20.6 19.7 20.8 81.9 80.2 440.4 438.5 16.7 17.0 26.9 26.9
Caribou 0.8 0.8 0.7 0.7 8.2 8.2 1,701.5  1,701.5 5.1 5.1 84.9 84.9
Cassia 1.8 1.8 1.5 1.7 174 19.7 24905 24879 7.6 7.6 55.9 55.9
Clark 0.1 0.2 0.2 0.3 2.5 34 1,711.5  1,7104 245 245 25.1 25.1
Clearwater 0.5 0.5 1.1 1.1 8.6 8.6 24041 24041 26.7 26.7 46.2 46.2
Custer 0.3 0.3 1.0 1.0 115 115  3,367.1  3,367.1 13.3 13.3 1,540.6 1,540.6
Elmore 3.1 3.3 2.9 3.1 26.1 293  2,809.5 2,805.7 214 21.6 238.0 238.0
Franklin 0.9 1.4 2.0 2.3 31.8 37.9 609.8 602.7 10.7 10.9 12.7 12.7
Fremont 1.1 1.1 2.1 24 19.1 253 16464 1,639.9 48 48 222.9 222.9
Gem 1.2 1.2 24 3.9 19.9 20.4 530.8 528.8 1.3 1.3 9.1 9.1
Gooding 1.3 1.4 0.9 1.0 15.5 16.8 636.0 634.5 4.3 4.4 76.2 76.3
Idaho 1.0 1.0 14 1.4 22.6 226 43082 4,308.2 6.6 6.6 4155.7 41557
Jefferson 1.0 1.0 3.3 3.6 234 23.2 738.0 737.9 233.4 233.4 105.2 105.2
Jerome 1.8 2.3 2.1 2.2 25.0 26.1 561.8 560.0 6.0 6.0 4.7 4.7
Kootenai 19.2 21.2 18.2 19.6 2135 2149 934.2 928.9 21.7 22.2 102.2 102.2
Latah 3.6 3.9 35 3.8 19.8 228  1,0328 1,029.0 6.6 6.7 10.3 10.3
Lemhi 0.7 0.7 14 14 21.0 210 37412 3,741.2 5.1 5.1 796.1 796.1
Lewis 0.4 0.4 0.6 0.6 1.1 1.1 469.8 469.8 2.0 2.0 6.5 6.5
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Lincoln 0.5 5.1 6.1 1,021.2  1,020.1 2.3 2.3 175.2 175.2
Madison 2.6 3.5 3.2 4.0 13.2 13.0 408.3 406.5 3.5 3.8 425 425
Minidoka 1.9 1.9 1.8 1.8 12.2 12.3 484.9 484.6 4.0 4.1 260.3  260.3
Nez Perce 74 9.2 44 6.0 17.3 18.9 756.7 751.2 12.0 12.5 57.3 57.3

Oneida 0.2 0.2 0.8 0.8 3.4 3.4 1,188.0 1,188.0 2.8 2.8 5.3 5.3
Owyhee 0.5 0.5 0.9 0.9 12.3 127 | 6,309.7 6,3094 1646 1646  1,206.1  1,206.1
Payette 2.1 2.1 24 2.6 18.8 19.2 379.8 379.2 29 29 42 42
Power 0.8 0.8 0.4 0.5 8.6 158 | 1,290.3 1,282.8 9.2 9.4 131.0 131.0
Shoshone 1.5 1.5 2.1 2.1 14.9 149 23934 23934 43 43 225.0  225.0
Teton 0.6 0.7 3.0 3.3 19.2 19.5 394.7 394.0 14 14 30.9 30.9
Twin Falls 9.4 10.5 5.8 6.7 40.5 448 18294 18227 104 10.9 30.7 30.7
Valley 1.2 1.2 5.4 54 50.2 50.2  1,661.2  1,561.2 4.7 4.7 21113 21113

Washington 1.0 1.0 0.9 0.9 7.2 74 13996 13994 2.6 2.6 62.2 62.2
Idaho Total 173.2 1920 171.8 1858 1,333.3 1,386.5 65841.2 65749.4 1,423.6 1,429.5 14,583.1 14,583.2

3.2.5 Buildable Land

Planning for hazard mitigation is improved by considering how much area that is currently undeveloped could be
developed in the future with structures that are vulnerable to the impacts of identified hazards. A buildable lands
analysis identifies currently vacant or underdeveloped lands that have the potential for development in the
foreseeable future. For this SHMP, buildable lands were defined as all areas in the ICLUS urban and exurban
categories. Table 3-3 summarizes the county and state estimates of buildable lands for 2020 and 2030.

Table 3-3. Estimated 2020 and Projected 2030 Area of Buildable Land, by County

Area of Buildable Land (acres

Ada 50,150 54,705
Adams 8,605 8,605
Bannock 21,368 22,966
Bear Lake 5,493 5,488
Benewah 16,128 16,128
Bingham 7,906 9,016
Blaine 8,562 9,426
Boise 10,697 9,037
Bonner 102,182 102,184
Bonneville 12,203 13,253
Boundary 26,841 26,841
Butte 2,211 2,218
Camas 1,615 2,172
Canyon 31,858 32,126
Caribou 4,115 4,115
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Area of Buildable Land (acres

Cassia 6,296 7,518
Clark 482 694
Clearwater 4,621 4,621
Custer 5,190 5,190
Elmore 13,858 15,500
Franklin 8,751 10,275
Fremont 7,431 9,135
Gem 5,105 5,440
Gooding 8,160 8,839
Idaho 12,729 12,729
Jefferson 3,652 3,460
Jerome 11,005 10,428
Kootenai 121,486 122,582
Latah 11,845 13,579
Lemhi 11,637 11,637
Lewis 408 408
Lincoln 2,398 2,958
Madison 4,371 4,978
Minidoka 4,518 4,363
Nez Perce 9,844 10,762
Oneida 1,084 1,084
Owyhee 4,922 4,820
Payette 6,285 5,915
Power 4,381 7,288
Shoshone 6,724 6,724
Teton 5,545 5,465
Twin Falls 19,689 22,871
Valley 20,975 20,975
Washington 2,985 3,023
Total 636,309 661,537

3.2.6 Transportation

Land use development in Idaho is largely dictated by the State’s transportation infrastructure. Roads, rail lines and
airports are important for the movement of people and the provision of goods and services. As a result,
development typically occurs around transportation lines. Idaho has a widespread highway network of over
60,000 miles, which includes interstate highways such as Interstates 84, 86, 15, and 90 (See Figure 3-4). Idaho’s
transportation system also includes about 4,000 bridges, 1,887 miles of rail lines, 68 county and city airports, 38
recreational and emergency airstrips, 14 public transportation providers, and one seaport, the Port of Lewiston
(Idaho Transportation Department n.d.). The State of Idaho is responsible for nearly 5,000 miles of highway, just
10 percent of all roadway miles in the State. However, according to Idaho Department of Transportation, the State
highway system accounts for 54 percent of the State’s vehicle miles of travel. More information on the
development trends can be found throughout each hazard profile in Chapter 3.
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3.3 POPULATION

Idaho is ranked as the 37th most populous state in the U.S. with a total population of over 1.9 million in 2023.
The population has increased approximately 2 percent since 2022. The state accounts for 0.59 percent of the U.S.
population (WPR 2023).

Table 3-4 lists 2024, 2026, and 2029 Idaho population estimates by region. The most populous region in Idaho is
the Southwest region, with a 2024 estimated population of 885,560. The North Central region, with a population
of 112,194 projected in 2024, is the least populated region in the state.

Table 3-4. Population Estimates by Region, as Projected by Idaho Department of Labor
Projected Population

Region and Counties 2024 | 2026 | 209 |

North 258,733 263,943 271,075
Benewah, Bonner, Boundary, Kootenai, Shoshone

North Central 112,194 112,838 113,620
Clearwater, ldaho, Latah, Lewis, Nez Perce

Southwest 885,560 909,956 944,967
Ada, Adams, Boise, Canyon, Elmore, Gem, Owyhee, Payette, Valley, Washington

South Central 211,766 215,869 221,874
Blaine, Camas, Cassia, Gooding, Jerome, Lincoln, Minidoka, Twin Falls

Southeast 178,278 180,039 182,426
Bannock, Bear Lake, Bingham, Caribou, Franklin, Oneida, Power

East 243,044 248,430 256,270
Bonneville, Butte, Custer, Clark, Fremont, Jefferson, Lemhi, Madison, Teton

Statewide 1,889,575 1,931,075 1,990,232

Source: Idaho Dept. of Labor 2023

Figure 3-5 shows the population estimates for Idaho by region as projected by the Idaho Department of Labor
from the years 2016 to 2026. This graph projects that there will be overall growth in population for all regions in
the state, but particularly in the Southwest region. The Southwest region is projected to have a total growth rate of
approximately 15 percent by the year 2029 (IDL 2020). The North Central region will have the lowest projected
growth rate, at approximately 3 percent by the year 2029.

Figure 3-6 depicts the historic and projected population growth in Idaho’s statewide population between 2019 and
2029. The overall population for the state experienced growth between 2019 and 2023 and is projected to
continue a positive trend. The most significant growth percentage between age groups are projected to be seen in
the 65 and older population, at over 33 percent for the entire state in 2029 (IDL 2020). Population growth by
county is shown in Figure 3-7. The Idaho Department of Labor produced population projection data for each
region in the state through the year 2029. The projection numbers for 2018 to 2026 are displayed on Figure 3-8.

The City of Boise is the largest city in Idaho with a population of 236,634 in 2022 (USCB 2022). From 2016 to
2022, Boise had a 6 percent increase in population. The second most populous city is Meridian with a population
of 129,736 (USCB 2022). Meridian had a 36 percent increase in population from 2016 to 2022, one of the highest
overall seen in the state. Table 3-5 lists the most populated cities in the State of Idaho and the percent of
population change from the year 2016 to 2022. Out of the most populated cities, Moscow had the lowest percent
change from 2016 to 2022 population estimates, with only a 4 percent increase.
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Table 3-5. Most Populated Cities of Idaho

Cit 2016 Population Estimates | 2022 Population Estimates Percent Change
Boise 223,154 236,634 6%
Meridian 95,623 129,736 36%
Nampa 91,382 110,951 21%
Idaho Falls 60,211 67,723 12%
Pocatello 54,746 57,730 5%
Coeur d’Alene 50,285 56,733 13%
Caldwell 53,149 65,920 24%
Twin Falls 48,260 54,300 13%
Lewiston 32,872 34,896 6%
Post Falls 31,865 44,194 39%
Rexburg 28,222 40,462 43%
Moscow 25,322 26,249 4%

Source: U.S. Census 2023

Population density has a strong correlation with hazard vulnerability and loss. For example, urban areas like
Boise, Meridian, and Nampa in the Southwest region of the state have larger populations and numbers of
structures; therefore, they are expected to experience greater loss during hazard events. According to the Idaho
Department of Labor, the Southwest region had the greatest percent increase in population at 5 percent from 2019
to 2022 than any other region within the state. The North Central region had the least increase at only 1 percent.

3.4 EMPLOYMENT

As shown in Table 3-6, average employment for the State of Idaho continued to increase in the last three years.
The percent change for average employment was approximately 11 percent from the years 2020 to 2022, with
2022 employment going up by almost 80,000 employees. Average yearly wages also increased for the state, with
an overall 10 percent increase from 2020 to 2022. The sector with the highest average employment for all three
years was “office and administrative support occupations,” with an average employment of 105,490 in 2022. The
sector with the lowest average employment was “farming, fishing and forestry occupation,” with an average
employment of 5,220 in 2022. In fact, this was one of the only sectors to decrease in average employment in the
last three years.

The average 2022 wage was $51,351, an increase of over $10,00 from 2020. The highest average 2022 wage was
in the “management occupation” sector at an average of $90,914. This is an overall 3 percent increase from 2020.
“Legal occupation,” despite having an increase for average employment, was one of the only sectors to report a
decrease in average annual wages of $5,727 or —7 percent decrease from 2020 to 2022. The “food preparation and
serving related occupation” sector had the lowest average wage at $27,660. However, this sector still saw an
increase of 15 percent from 2020 to 2022.

According to the Idaho Department of Labor, the total average employment for all occupation sectors is projected
to increase by 2030. Table 3-7 shows current and projected average employment by occupation sector. The sector
projected to have the highest average employment by 2030 is office and administrative support. The lowest
average employment by 2030 is projected to be in the “legal occupation” sector.
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Table 3-6. Employment and Average Annual Wage Per Occupation Sector (2020-2022)

Average Average | Average Average | Average
Occupation Sector Employment | Wages | Employment| Wages [ Employment | Wages
Management 41,700 $88,087 48,420 $84,921 53,520 $90,914
Business and Financial Operations 31,500 $69,050 34,940 $68,159 39,770 $71,420
Computer and Mathematical 16,220 $78,238 18,00 $78,377 18,870 $84,429
Architecture and Engineering 14,340 $88,842 12,970 $83,761 12,780 $85,425
Life, Physical, and Social Science 10,230 $58,905 10,080 $61,720 10,790 $63,037
Community and Social Service 11,350 $47,820 11,760 $49,689 11,880 $52,213
Legal 4,640 $83,583 5,150 $76,183 5,240 $77,856
Education Instruction and Library 41,730 $44.722 40,360 $47.439 44,510 $51,998
Arts, Design, Entertainment, Sports, and Media 7,570 $44 526 7,930 $45,883 9,380 $54,721
Healthcare Practitioners and Technical 40,750 $79,369 44,920 $84,185 44,500 $88,346
Production 50,100 $39,132 53,160 $39,736 53,990 $42,992
Construction and Extraction 44,280 $44,342 44,290 $45,279 48,520 $49,620
Office and Administrative Support 101,050 $37,729 104,860  $38,136 105,490 40,247
Farming, Fishing and Forestry 5,730 $33,655 5,450 $35,625 5,220 $41,306
Food Preparation and Serving 60,310 $24,081 65,360 $24,856 72,180 $27,660
Total All Occupations 718,820 $46,804 756,910 $47,941 797,420 $51,351

Source: Idaho Dept. of Labor 2023

Table 3-7. Employment by Occupation Sector (2020 & 2030)
Average Employment

2030
Management 41,700 67,458
Business and Financial Operations 31,500 31,878
Computer and Mathematical 16,220 18,484
Architecture and Engineering 14,340 17,468
Life, Physical, and Social Science 10,230 11,741
Community and Social Service 11,350 14,476
Legal 4,640 5,338
Education Instruction and Library 41,730 49 452
Arts, Design, Entertainment, Sports, and Media 7,570 12,405
Healthcare Practitioners and Technical 40,750 43,462
Production 50,100 59,430
Construction and Extraction 44,280 76,143
Office and Administrative Support 101,050 118,293
Farming, Fishing and Forestry 5,730 20,754
Food Preparation and Serving 60,310 74,156
Total All Occupations 718,820 931,359

Source: Idaho Dept. of Labor 2023
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There are 936,253 employed in the State of Idaho as of April 2023, with an unemployment rate of 2.6 percent
(DOL 2023). This is a 1.3 percent employment increase from the previous year. The increase in employment and
associated influx of visitors to the state presents new emergency management challenges and planning concerns
related to hazard vulnerability. Often, tourists are more vulnerable to disasters due to unfamiliarity with the area
including evacuation routes and local communication outlets such as radio, television or newspapers.
Additionally, high staff turnover in the service industry can reduce overall community preparedness for disasters.
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4. WHAT’S AT RISK

4.1 RISK ASSESSMENT OVERVIEW

4.1.1 What Is a Risk Assessment?

Risk, for the purposes of hazard mitigation planning, is the potential for damage or loss created by the interaction
of natural hazards with assets, such as people, buildings, infrastructure and/or natural and cultural resources. A
risk assessment is the process by which a hazard mitigation plan team determines which hazards are of concern
and assesses the potential impacts of those hazards on a statewide scale. The assessment evaluates risk to
vulnerable people, infrastructure, structures, and critical facilities and the degree to which injuries or damage may
occur. It assesses potential risk to socially vulnerable populations and underserved communities, especially those
who have been, or could be, disproportionately affected. State risk assessments characterize the impacts of natural
hazards on state assets, populations, and jurisdictions statewide. The risk assessment helps communicate
vulnerabilities, develop priorities and inform decision-making.

4.1.2 How Is a Risk Assessment Used in Hazard Mitigation Planning?

The risk assessment serves as the basis to guide decisions and investments, and implement actions that will reduce
risk, including impacts from climate change. The risk assessment allows the State to understand the impact on
people and places, compare potential losses and determine priorities for mitigation measures. The State risk
assessment also supports prioritizing jurisdictions for receiving technical and financial support to develop more
detailed local risk assessments so communities can take mitigation actions. As part of this process, the risk
assessment considers potentially disparate impacts on underserved communities.

The vulnerabilities and impacts identified in the State risk assessment are connected to the mitigation strategy;
mitigation goals should address vulnerabilities, and mitigation actions should aim to reduce or eliminate damage
to state assets as well as risks to local jurisdictions.

4.1.3 How the Risk Assessment Was Conducted for This Plan

To ensure the risk assessment is a strong basis for the mitigation strategy, it is essential to use the most accurate,
current and relevant data. The risk assessment for this SHMP included several steps: review and confirmation of
major hazards; update and collection of hazard profile information; Level 2 Hazus runs for flood and earthquake;
and enhanced vulnerability assessments utilizing updated local facility inventories.
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Hazards U.S. (Hazus)

To estimate losses caused by hazards, FEMA developed a standardized model called Hazards U.S. or Hazus. Hazus is a
GIS-based software tool that applies engineering and scientific risk calculations to estimate damage and loss. It provides a
consistent framework for assessing risk across a variety of hazards. Hazus uses GIS to produce detailed maps and analytical
reports that estimate a community’s direct physical damage to building stock, community lifelines, transportation systems, and
utility systems. The model includes default data for inventory, vulnerability, and hazards; the default data can be supplemented
with local data to provide a more refined analysis.

Damage reports can include induced damage (inundation, fire, and threats posed by hazardous materials and debris) and
direct economic and social losses (casualties, shelter requirements, and economic impact) depending on the hazard and
available local data. Hazus’s open data architecture can be used to manage community GIS data in a central location. The use
of this software also promotes consistency of data output and standardization of data collection and storage.

Uncertainties are inherent in any loss estimation methodology. They arise in part from incomplete scientific knowledge
concerning hazards and their effects on buildings and facilities. They also result from the approximations and simplifications
that are necessary for comprehensive analyses. Incomplete or inaccurate inventories of the built environment, demographics,
and economic parameters add to the uncertainty. These factors can result in a range of uncertainty in loss estimates produced
by Hazus. However, Hazus potential loss estimates are acceptable for the purposes of this SHMP.

The Hazus analysis included the following:

e The Hazus model for Idaho was updated, with State-owned and -leased buildings and critical facilities
entered as user-defined facilities.

e A probabilistic analysis was conducted using Hazus v6.0 to estimate potential flood losses resulting from
the 1-percent annual chance flood event. The analysis was performed for counties with available flood
hazard data.

e Four scenario-based events available in Hazus v6.0 were used to estimate losses to State-owned and
leased buildings and critical facilities:

» Three USGS ShakeMap scenarios—Squaw Creek M7.0, Lemhi M7.0, and Eastern Bear Lake M7.3
» The historical M6.9 Borah Peak event (from October 1983).

For hazards in which Hazus could not be used, an exposure-based methodology was applied using the best
available spatial data gathered from the State’s subject-matter experts, as well as the default data on
demographics, state assets and community lifelines.

Assessment of Local Vulnerability

To assess the vulnerability of jurisdictions to the identified hazards of concern, a spatial analysis was conducted.
Overall, the exposure and potential losses to population and buildings was evaluated to determine the jurisdictions
most threatened by each hazard of concern. Asset inventory data at the U.S. Census-block or tract level was used
for this analysis. Where spatially delineated hazard data was not available, a qualitative discussion summarizes
the vulnerability of jurisdictions to the hazard of concern.

Changing Conditions

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. In addition, reflecting on
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changes since the previous plan will provide an understanding of changes in risk. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated population and land use
projections for the United States through 2100. The project examined multiple scenarios taking into account
various population growth and economic development parameters. Analyses for this SHMP used the following
ICLUS scenarios:

o Development Scenario SSP2 is a “middle-of-the-road” projection, where social, economic, and
technological trends do not shift markedly from historical patterns. Domestic migration trends remain
largely consistent with the recent past, with adjustments to account for how the desirability of changing
local climate in different locations (average precipitation and temperature for summer and winter) will
affect people moving to or from each location.

e Climate Change Scenario RCP4.5 assumes that global greenhouse gas emissions increase into the latter
part of the 21st century, before leveling off and eventually stabilizing by 2100 as a result of various
climate change policies.

4.2 PHYSICAL ASSETS

4.2.1 Facilities

Location

A spatial dataset of all State facilities was compiled from tables supplied by the Idaho Department of
Administration (ADM), which manages this data for lease management and insurance purposes. The tables
included an address or location description that was geocoded using Esri data and tools. The original dataset
provided included 5,833 facilities.

The dataset includes a field denoting which agency is using each facility and a field called “confidence” (rated as
high, medium, or low) to indicate how likely it is that the geocoded facility is in the correct location in the spatial
database. The confidence in each location as reported by the Esri geocoder is expressed as a value out of 100.
Every address with a value over 99 was considered “high” confidence. A sample of 20 addresses marked with a
confidence of 99 were spot-checked to ensure that the address provided by ADM matched that found by Esri’s
geocoder. All 20 addresses in the sample were judged to be correctly geocoded.

All facilities with a confidence score less than 99 were manually checked against Google Street View and external
datasets provided by the Military Division, Idaho Public Television and the Idaho Department of Parks and
Recreation. Based on how well the data between those outside datasets and spatial dataset matched, the
confidence level remained “low” or was adjusted to “medium” or “high.” Data was shared with any agency that
has any facilities marked with a low or medium confidence, allowing the agency to double check the location
information and update the status and confidence levels.
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For the final SHMP, an inventory of 5,339 State-owned or -leased facilities was accepted to use in the risk
assessment. Most of these have a high location confidence; there were 117 facilities for which the location
confidence was low, and 115 facilities marked with a medium location confidence level. Table 4-1 and Table 4-2
summarize the number of state buildings by agency and jurisdiction, respectively.

Replacement Cost Value

A separate review of the ADM data on State-owned or leased facilities was conducted to investigate the
replacement cost value (RCV) of facilities included in the inventory. RCV data was available for only about

55 percent of the included facilities. In order to improve the reasonableness of risk assessment results for this
SHMP, RCV estimates were developed for the 45 percent of facilities whose RCV was not included in the
inventory database. An average RCV per facility was calculated for all facilities for which RCV data was
available. All facilities for which RCV data was not available were then assigned the average value. The RCV
data included in Table 4-1 and Table 4-2 uses these assumed values. Although the resulting estimates may be
higher or lower than actual values, it is assumed that the average is a more reasonable estimate for analysis than

assigning a value of zero.

Table 4-1. Summary of State Facilities by Agency

State-Owned

State-Leased

State-Owned and -leased

Number of Number of |  Structure Number of
Structures Structure RCva Structures RCva Structures Structure RCVa

Arts Commission $5,534,058 $5,534,058
Attorney General’s Office 0 $0 4 $11,068,116 4 $11,068,116
Bean Commission 1 $2,767,029 2 $5,534,058 3 $8,301,087
Board of Tax Appeals 0 $0 2 $5,534,058 2 $5,534,058
Boise State University 200 $2,020,169,199 53 $226,792,315 253 $2,246,961,513
Boise Veteran’s Home 4 $35,319,288 0 $0 4 $35,319,288
Commission for the Blind and 1 $13,230,295 9 $24,903,261 10 $38,133,556
Visually Impaired

Commission on Aging 0 $0 1 $2,767,029 1 $2,767,029
Commission on Hispanic Affairs 0 $0 2 $5,534,058 2 $5,534,058
Commission on Pardons and Paroles 0 $0 3 $8,301,087 3 $8,301,087
Correctional Industries 2 $9,549,750 5 $13,835,145 7 $23,384,895
Council for Deaf and Hard of Hearing 0 $0 1 $2,767,029 1 $2,767,029
Dairy Products Commission 2 $4,869,667 0 $0 2 $4,869,667
Department of Administration 25 $966,635,451 5 $13,835,145 30 $980,470,596
Department of Agriculture 6 $14,795,851 31 $83,010,871 37 $97,806,722
Department of Commerce 4 $11,068,116 0 4 $11,068,116
Department of Correction 120 $692,965,997 67 $171,778,342 187 $864,744,339
Department of Education 0 $0 1 $2,767,029 1 $2,767,029
Department of Environmental Quality 0 $0 61 $168,788,769 61 $168,788,769
Department of Finance 1 $2,767,029 0 $0 1 $2,767,029
Department of Fish and Game 743 $316,063,969 35 $81,110,155 778 $397,174,125
Department of Health and Welfare 6 $13,161,463 73 $201,993,117 79 $215,154,580
Department of Insurance 0 $0 7 $19,369,203 7 $19,369,203
Department of Juvenile Corrections 76 $86,890,220 10 $27,670,290 86 $114,560,510
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State-Owned

State-Leased

State-Owned and -leased

Il P -
Structures | Structure RCVa | Structures RCva Structures | Structure RCVa

Department of Lands 124 $70,318,018 14 $32,119,397 138 $102,437,415
Department of Parks and Recreation 725 $1,954,405,534 0 $0 725 $1,954,405,534
Dept. of Transportation 614 $305,462,561 1 $2,767,029 615 $308,229,590
Dept. of Transportation-Aeronautics 30 $5,141,221 1 $2,767,029 31 $7,908,250
Dept. of Transportation-District 1 1 $1,077,192 0 $0 1 $1,077,192
Dept. of Transportation-District 2 4 $896,492 0 $0 4 $896,492
Dept. of Transportation-District 3 2 $996,275 0 $0 2 $996,275
Dept. of Transportation-District 4 1 $7,000 0 $0 1 $7,000
Dept. of Transportation-District 5 1 $611,399 0 $0 1 $611,399
Dept. of Transportation-District 6 2 $2,199,267 0 $0 2 $2,199,267
Department of Water Resources 7 $27,589,260 10 $22,366,317 17 $49,955,576
Division of Financial Management 0 $0 1 $2,767,029 1 $2,767,029
Division of Human Resources 0 $0 1 $2,767,029 1 $2,767,029
Division of Military 347 $690,246,637 113 $220,587,898 460 $910,834,534
Division of Occupational and 2 $3,302,004 14 $38,738,406 16 $42,040,410
Professional Licenses

Division of Veterans Services 1 $1,333,371 9 $24,903,261 10 $26,236,632
Division of Vocational Rehabilitation 0 $0 32 $88,544,928 32 $88,544,928
Educational Services for the Deaf and 16 $40,578,196 12 $33,204,348 28 $73,782,544
the Blind

Endowment Fund Investment Board 0 $0 2 $5,534,058 2 $5,534,058
Forest Products Commission 0 $0 4 $11,068,116 4 $11,068,116
Governor’s Office 0 $0 2 $5,534,058 2 $5,534,058
Idaho Barley Commission 0 $0 1 $2,767,029 1 $2,767,029
Idaho Beef Council 0 $0 1 $2,767,029 1 $2,767,029
Idaho Career & Technical Ed 0 $0 1 $2,767,029 1 $2,767,029
Idaho Commission for Libraries 0 $0 1 $2,767,029 1 $2,767,029
Idaho Crop Improvement Association 5 $1,702,266 4 $5,735,683 9 $7,437,949
Idaho Department of Labor 8 $40,065,456 12 $33,204,348 20 $73,269,804
Idaho Digital Learning Alliance 0 $0 1 $2,767,029 1 $2,767,029
Idaho Industrial Commission 0 $0 19 $52,573,551 19 $52,573,551
Idaho Office of Energy Resources 0 $0 1 $2,767,029 1 $2,767,029
Idaho Potato Commission 0 $0 2 $5,534,058 2 $5,534,058
Idaho Public Television 24 $56,115,651 39 $99,928,617 63 $156,044,267
Idaho Rangeland Resources 0 $0 1 $2,767,029 1 $2,767,029
Commission

Idaho Soil and Water Conservation 0 $0 14 $38,738,406 14 $38,738,406
Commission

Idaho State Bar 0 $0 2 $5,534,058 2 $5,534,058
Idaho State Historical Society 57 $55,594,645 3 $8,301,087 60 $63,895,732
Idaho State Liquor Division 2 $20,780,724 237 $655,785,873 239 $676,566,597
Idaho State Police 23 $83,886,839 4 $11,068,116 27 $94,954,955
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State-Owned State-Leased State-Owned and -leased

b ] S
Structures | Structure RCVa | Structures RCva Structures | Structure RCVa

Idaho State University 137 $1,289,045,384 67 $185,390,943 204 $1,474,436,327
Idaho Tax Commission 1 $2,767,029 8 $22,136,232 9 $24,903,261
Idaho Wheat Commission 1 $1,073,655 0 $0 1 $1,073,655
Idaho Department of Health and 1 $12,451,087 0 $0 1 $12,451,087
Welfare (IDHW)—Bureau of

Laboratories

IDHW—State Hospital North 12 $20,272,004 0 $0 12 $20,272,004
IDHW—State Hospital South 15 $83,696,995 0 $0 15 $83,696,995
IDHW—State Hospital West 1 $13,587,753 0 $0 1 $13,587,753
IDHW Southwest Idaho Treatment 32 $42,533,281 0 $0 32 $42,533,281
Center

Information Technology Services $0 26 $71,942,754 26 $71,942,754
ISP—Racing Commission 1 $2,767,029 1 $2,767,029 2 $5,534,058
ISP—State Brand Board $0 5 $13,835,145 5 $13,835,145
Judicial Branch / Supreme Court 46 $127,283,334 6 $16,602,174 52 $143,885,508
Lava Hot Springs Foundation 10 $17,060,226 1 $2,201,604 11 $19,261,830
Legislative House 0 $0 1 $2,767,029 1 $2,767,029
Legislative Senate 0 $0 1 $2,767,029 1 $2,767,029
Legislative Services 0 $0 2 $5,534,058 2 $5,534,058
Lewis-Clark State College 65 $269,856,723 10 $25,570,367 75 $295,427,089
Lewiston Veteran’s Home 2 $13,797,210 0 $0 2 $13,797,210
Lieutenant Governor 0 $0 1 $2,767,029 1 $2,767,029
Lottery Commission 1 $2,767,029 14 $35,983,524 15 $38,750,553
Office of Administrative Hearings 0 $0 2 $5,534,058 2 $5,534,058
Office of Drug Policy 0 $0 1 $2,767,029 1 $2,767,029
Office of Performance Evaluations 0 $0 1 $2,767,029 1 $2,767,029
Office of Species Conservation 1 $2,767,029 5 $13,835,145 6 $16,602,174
Office of the State Controller 0 $0 4 $11,068,116 4 $11,068,116
Pocatello Veteran’s Home 2 $13,450,568 0 $0 2 $13,450,568
Post Falls Veteran’s Home 1 $2,767,029 0 $0 1 $2,767,029
Public Charter School Commission 0 $0 1 $2,767,029 1 $2,767,029
Public Employee Retirement System 2 $14,023,853 3 $8,301,087 5 $22,324,940
of Idaho

Public Health District 1 (Panhandle) 6 $15,822,213 1 $2,767,029 7 $18,589,242
Public Health District 2 (North 6 $10,718,676 0 $0 6 $10,718,676
Central)

Public Health District 3 (Southwest) 4 $11,397,223 1 $2,767,029 5 $14,164,252
Public Health District 4 (Central) 3 $10,590,362 9 $24,903,261 12 $35,493,623
Public Health District 5 (South 5 $9,039,145 1 $2,767,029 6 $11,806,174
Central)

Public Health District 6 (South 3 $9,039,560 5 $13,835,145 8 $22,874,705
Eastern)

Public Health District 7 (Eastern) 9 $10,446,542 3 $8,301,087 12 $18,747,629
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Public Safety Communications
Public Utilities Commission
Secretary of State

State Appellate Public Defender
State Board of Education

State Independent Living Council
State Insurance Fund

State Public Defense Commission
State Treasurer

STEM Action Center

University of Idaho

Veteran’s Cemetery—Blackfoot
Veterans State Cemetery Boise
Workforce Development Council
Total

O O O NN O N O o o

531
7
14
0

4,112

State-Owned

Il P -
Structures Structure RCVa| Structures RCva Structures | Structure RCVa

$5,534,058
$0
$0
$0
$95,989,971
$0
$17,508,396
$0
$0
$0

$1,688,444,092

$2,532,000
$10,965,477
$0

$11,382,558,264

State-Leased

$2,767,029
$5,534,058
$5,534,058
$2,767,029
$2,767,029
$2,767,029
$5,534,058
$5,534,058
$2,777,667

N DN - = a2 NN -

99 $346,879,054

0 $0

0 $0

1 $2,767,029
1,227

$3,390,608,124

State-Owned and -leased

5,339

N DN W - 0N DD -

630

7

14

1

$5,534,058
$2,767,029
$5,534,058
$5,534,058
$98,757,000
$2,767,029
$20,275,425
$5,534,058
$5,534,058
$2,777,667
$2,035,323,146
$2,532,000
$10,965,477
$2,767,029
$14,773,166,388

Table 4-2. Summary of State Facilities by County

State-Owned

State-Leased

State-Owned and -leased

Number of Number of Number of
Structures Structure RCV Structures Structure RCV Structures Structure RCV

Ada

Adams 18
Bannock 192
Bear Lake 50
Benewah 9
Bingham 111
Blaine 55
Boise 57
Bonner 166
Bonneville 74
Boundary 33
Butte 8
Camas 17
Canyon 143
Caribou 31
Cassia 70
Clark 7
Clearwater 117
Custer 87
Elmore 44

$4,611,732,390

$6,199,993
$1,303,547,561
$104,621,951
$177,687,795
$123,597,569
$20,321,000
$24,095,302
$224,396,848
$246,417,628
$24,703,161
$5,088,986
$8,381,398
$179,074,474
$16,782,475
$91,931,353
$8,370,940
$244,261,505
$73,058,999
$77,400,470

7
83

15
28
26
16
28
73

59
10
17

25
10
16

$1,049,405,122
$16,606,860
$226,373,424
$13,945,842
$41,505,435
$75,959,051
$53,040,975
$28,603,039
$74,716,425
$197,752,077
$22,159,866
$19,369,203
$8,550,156
$159,677,789
$24,958,610
$44,281,320
$11,257,116
$69,175,725
$27,670,290
$44,272 464

1115

25
275
56
106
139
81
73
194
147
42
15
21
202
41
87
12
142
97
60

$5,661,137,513
$22,806,853
$1,529,920,984

$118,567,794
$219,193,230
$199,556,620
$73,361,974
$52,698,341

$299,113,273
$444,169,706
$46,863,026

$24,458,189

$16,931,555

$338,752,262
$41,741,085

$136,212,673
$19,628,056

$313,437,230
$100,729,289
$121,672,934
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State-Owned

B P = P T ey
Count Structures Structure RCV Structures Structure RCV Structures Structure RCV

State-Leased State-Owned and -leased

Franklin $12,783,852 $33,204,348 $45,988,200
Fremont 189 $302,118,474 8 $16,651,175 197 $318,769,649
Gem 12 $4,640,884 11 $27,688,002 23 $32,328,886
Gooding 124 $176,554,266 10 $27,670,290 134 $204,224,556
Idaho 100 $56,021,134 24 $61,588,493 124 $117,609,627
Jefferson 57 $28,866,087 5 $11,073,651 62 $39,939,738
Jerome 23 $16,505,272 14 $31,149,140 37 $47,654,413
Kootenai 204 $341,063,437 79 $210,372,709 283 $551,436,146
Latah 354 $1,605,262,389 33 $91,311,957 387 $1,696,574,346
Lemhi 67 $25,765,676 21 $52,017,475 88 $77,783,151
Lewis 48 $68,186,470 7 $19,369,203 55 $87,555,673
Lincoln 23 $16,148,238 6 $16,602,174 29 $32,750,412
Madison 8 $10,226,586 10 $27,670,290 18 $37,896,876
Minidoka 34 $66,703,521 9 $24,903,261 43 $91,606,782
Nez Perce 190 $448,977,067 39 $101,895,452 229 $550,872,519
Oneida 18 $19,456,256 3 $8,301,087 21 $27,757,343
Owyhee 95 $91,168,690 15 $33,264,125 70 $124,432,815
Payette 30 $19,799,497 13 $33,222,060 43 $53,021,557
Power 95 $81,227,331 8 $22,136,232 63 $103,363,563
Shoshone 31 $42,303,869 22 $58,125,321 53 $100,429,189
Teton 35 $31,087,146 5 $13,835,145 40 $44,922,291
Twin Falls 76 $51,725,865 68 $185,516,277 144 $237,242,142
Valley 165 $283,977,187 27 $59,906,611 192 $343,883,798
Washington 35 $10,317,273 6 $13,852,857 41 $24,170,129
Total 4112 $11,382,558,264 1227 $3,390,608,124 5339 $14,773,166,388

4.2.2 Highways, Bridges, Dams, and Canals

Table 4-3 lists State highways, bridges, dams, and canals by county, identified as follows:

o Data on highways and bridges was provided for this SHMP by the Idaho Transportation Department
(ITD). It includes number of bridges and miles of highway on State highways, U.S. highways and
Interstate highways.

e State-regulated dam data was downloaded from the Idaho Department of Water Resources GIS Data Hub
(last updated on September 26, 202). It includes hydraulic structures greater than or equal to 10 feet in
height and reservoirs that impound a volume of water greater than or equal to 50 acres.

e Length of canals in miles was carried over from data used in the 2018 SHMP.
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Table 4-3. Summary of State Highways, Bridges, and Dams by County

Miles of | Number of| Number of
State-Regulated | Miles of

Canals

Ada 188.8 91 16 378.8 Gem 37.2 9 7 133.0
Adams 69.8 22 8 27.0 Gooding 144.5 53 7 401.7
Bannock 215.0 96 5 139.7 Idaho 285.0 66 2 22.0
Bear Lake 98.5 21 6 195.3 | Jefferson 164.2 59 0 423.8
Benewah 98.5 31 0 5.3 Jerome 144.9 50 7 426.5
Bingham 194.7 81 2 577.0 Kootenai 2874 120 9 26.0
Blaine 141.5 41 9 117.9 Latah 168.0 37 2 0

Boise 122.3 38 1 10.6 Lemhi 185.1 41 13 1111
Bonner 165.7 34 6 1.0 Lewis 79.1 28 1 0

Bonneville 191.9 91 10 346.5 Lincoln 98.9 13 0 205.6
Boundary 75.0 19 3 78.8 Madison 67.9 33 1 185.6
Butte 118.3 14 0 162.4 | Minidoka 93.2 26 0 251.7
Camas 40.3 31 4 4.7 Nez Perce 84.8 29 5 11.6
Canyon 172.9 79 3 902.8 Oneida 124.7 29 10 39.6
Caribou 95.9 22 19 166.9 Owyhee 207.1 31 45 360.7
Cassia 260.7 53 6 619.0 Payette 89.2 39 8 197.6
Clark 1324 29 2 68.0 Power 144.4 53 3 100.2
Clearwater 84.4 15 5 0 Shoshone  104.8 77 7 0

Custer 181.7 43 12 120.2 Teton 51.2 13 0 79.2
Elmore 2271 44 20 190.0 || TwinFalls  141.1 31 15 506.7
Franklin 92.2 18 21 218.8 Valley 62.7 17 42 59.4
Fremont 125.5 36 13 3434 |Washington 76.3 22 25 62.0

Total 5,934.7 1,830 380 8,278.2

4.2.3 Critical Facilities and Community Lifelines

Critical facilities and community lifelines are key assets and resources that assist the State in maintaining the
continuity of operations before, during, and after hazard (disaster) events. Lifelines are the most fundamental
services in a community that, when stabilized, enable all other aspects of society. FEMA has broken down
lifelines into seven categories, as shown in Figure 4-1.

FEMA created the concept of community lifelines to establish a unified nationwide approach to emergency
response for these critical assets. However, the concept can be applied beyond questions of response to cover the
entire preparedness cycle, including hazard mitigation. Efforts to protect lifelines and build them back stronger
and smarter during recovery will benefit overall resilience across the United States.

Impacts on critical facilities/systems and community lifelines can lead to catastrophic and cascading fatal impacts
throughout multiple communities. For example, if power is lost for life-sustaining medical devices or refrigeration
of essential medications, health-dependent communities, and systems that rely on them may face severe health
events. Road or bridge failure could result in an inability to evacuate an impacted area or inaccessibility for
emergency medical services. If potable water treatment systems are disrupted, water- and food-borne diseases
may spread, and access to clean water becomes difficult. If untreated wastewater or other hazardous materials
spill, exposure could result in infection, rash, gastrointestinal illness, tetanus, or leptospirosis (Centers for Disease
Control and Prevention 2022).
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Figure 4-1. FEMA Lifeline Categories

For mitigation planning, the most important impact on community lifelines to avoid through mitigation actions is
loss of function. Each lifeline can be associated with a critical service needed for the State and local governments

to respond and recover from hazard events. Maintaining the continuity of operation of these lifelines is critical for
community resilience.

To compile an updated community lifeline inventory for this SHMP, the following Homeland Infrastructure
Foundation-Level Data layers were used: electrical substations, electric power plants, fire stations, hospitals,
police, railway bridges, schools, urgent care facilities, wastewater treatment. The replacement cost value was not
available for critical facilities and therefore dollar losses were not estimated. Table 4-4 summarizes the facility
counts of community lifeline categories by county and statewide. The table does not include the communications
and hazardous material categories because no facilities in these categories were identified for the inventory.
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Table 4-4. Community Lifeline Counts by County and Category

Safety &
Food, Water, Shelter |Health & Medical Securit Transportation

Ada 64 2 29 234 15 344
Adams 15 0 0 10 23 48
Bannock 26 1 7 58 20 112
Bear Lake 9 0 1 23 18 51
Benewah 13 0 1 17 15 46
Bingham 46 2 5 47 25 125
Blaine 13 3 1 26 0 43
Boise 6 0 0 21 12 39
Bonner 39 1 6 59 34 139
Bonneville 56 1 9 80 33 178
Boundary 14 0 2 28 21 65
Butte 22 0 1 8 1 32
Camas 1 0 0 6 0 7
Canyon 50 1 8 117 26 202
Caribou 41 1 1 14 10 67
Cassia 58 0 2 30 7 97
Clark 7 0 0 4 9 20
Clearwater 9 1 2 22 8 42
Custer 12 0 1 17 0 30
Elmore 56 0 2 34 14 106
Franklin 10 1 1 15 7 34
Fremont 3 0 0 20 20 71
Gem 1 0 1 19 13 44
Gooding 33 1 1 20 9 64
Idaho 10 0 2 36 1 59
Jefferson 3 0 1 27 24 83
Jerome 48 1 1 19 12 81
Kootenai 35 1 10 121 13 180
Latah 12 1 2 37 16 68
Lemhi 18 0 1 20 0 39
Lewis 5 0 0 13 9 27
Lincoln 12 0 0 14 3 29
Madison 15 1 2 22 23 63
Minidoka 21 0 1 19 5 46
Nez Perce 14 1 2 39 16 72
Oneida 4 0 1 9 2 16
Owyhee 14 0 0 23 0 37
Payette 6 2 2 23 15 48
Power 28 0 1 12 3 44
Shoshone 11 0 1 23 17 52
Teton 13 0 1 14 0 28
Twin Falls 90 2 2 66 15 175
Valley 19 1 2 21 7 50
Washington 9 0 2 16 8 35
Total 1,056 25 115 1,503 539 3,238
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The “safety and security,” “energy,” and “transportation” categories account for 96 percent of community lifelines
in the state. The County with the greatest number of community lifelines is Ada County, with 11 percent of the
State total, followed by Canyon County with 6 percent and Kootenai County with 5 percent.

Similar to state assets, a spatial analysis was conducted in GIS using the best available hazard data and the
community lifelines inventory to determine exposure to the identified hazard. When the analysis determined that a
facility is located in the hazard area, it was deemed exposed to the hazard and potentially vulnerable. The
replacement cost value was not available for critical facilities and therefore loss results are the average structure
damage percentages.

4.3 SOCIALLY VULNERABLE POPULATIONS

The 2023 SHMP risk assessment identifies socially vulnerable communities using the 2020 Social Vulnerability
Index (SVI) dataset developed by the U.S. Centers for Disease Control and Prevention (CDC). The SVI dataset
helps to identify communities that will likely need support during and after a hazardous event. It uses 15 social
factors from U.S. Census data to identify vulnerable communities. These 15 factors are calculated for each census
tract, and each tract is assigned an overall ranking. For the risk assessment analysis in this plan, Census tracts with
an SVI overall index value of 0.8 or greater were considered to be “highly vulnerable.”

The boundaries of the 2020 SV dataset were adjusted to better represent locations where people live. For the risk
assessment, developed areas were defined using 2020 Census block data extracted from Hazus (v6.0). These
Census block boundaries were adjusted using a combination of building footprints and land use and land cover
data. The 2020 SVI dataset was clipped using these block boundaries. The clipping process adjusted the census
tract boundaries so that they represent developed areas. The adjusted census tract boundaries were used in the risk
assessment exposure analyses as they more accurately represent. Table 4-5 shows total and socially vulnerable
populations by county as used in the vulnerability assessment.
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Ada
Adams
Bannock
Bear Lake
Benewah
Bingham
Blaine
Boise
Bonner
Bonneville
Boundary
Butte
Camas
Canyon
Caribou
Cassia
Clark
Clearwater
Custer
Elmore
Franklin
Fremont
Gem
Gooding
Idaho
Jefferson
Jerome
Kootenai
Latah
Lemhi
Lewis
Lincoln
Madison
Minidoka
Nez Perce
Oneida
Owyhee
Payette
Power
Shoshone
Teton
Twin Falls
Valley
Washington
Total

Table 4-5. Total and Socially Vulnerable Populations by County

Total Population
469,473

4,200
86,742
6,054
9,231
46,246
22,729
7,625
44,688
116,970
12,156
2,603
1,069
223,890
7,028
23,847
885
8,735
4,193
27,043
13,736
13,111
17,771
15,280
16,511
29,238
24,074
161,676
40,052
7,929
3,850
5,342
39,725
20,817
40,468
4,429
11,724
23,705
7,635
12,700
11,776
86,198
11,085
10,128

1,754,367

Socially Vulnerable Population

26,996
0
16,194
0
9,231
20,685
5,496
0
3,413
31,670
0
0
0
65,783
0
7,026
885
4,024
0
11,283
0
8,744
12,726
8,392
4,357
3,922
16,939
22,940
0
2,583
1,706
5,342
0
14,695
15,128
0
7,979
17,187
7,635
8,830
0
14,584
0
8,312
384,687

5.8%
0.0%
18.7%
0.0%
100.0%
44.7%
24.2%
0.0%
7.6%
27.1%
0.0%
0.0%
0.0%
29.4%
0.0%
29.5%
100.0%
46.1%
0.0%
41.7%
0.0%
66.7%
71.6%
54.9%
26.4%
13.4%
70.4%
14.2%
0.0%
32.6%
44.3%
100.0%
0.0%
70.6%
37.4%
0.0%
68.1%
72.5%
100.0%
69.5%
0.0%
16.9%
0.0%
82.1%
21.9%

% of Total Population That Is Socially Vulnerable
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AL Avalanche

An avalanche is a slope failure composed of a mass of rapidly moving, fluidized snow that slides down a mountainside. The flow can be
composed of ice, water, soil, rock, and trees. The amount of damage depends on the type of avalanche, the composition and consistency
of the material contained in the avalanche, the velocity and force of the flow, and the avalanche path.
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5. AVALANCHE

2023 SHMP Changes

e Avalanche events that occurred in the State of Idaho from January 1, 2018, through December 31, 2022, were researched
for the 2023 SHMP.

e New and updated figures from federal and state agencies were incorporated.
e This section discusses how the avalanche hazard may impact socially vulnerable populations and community lifelines.

e National Risk Index ratings are included for the counties identified as most vulnerable to the avalanche hazard.

5.1 HAZARD DESCRIPTION

An avalanche is a slope failure composed of a mass of rapidly moving, fluidized snow that slides down a
mountainside. The flow can be composed of ice, water, soil, rock, and trees. The amount of damage depends on
the type of avalanche, the composition and consistency of the material contained in the avalanche, the velocity
and force of the flow, and the avalanche path.

The slope failure associated with an avalanche is caused by several factors, but primarily by large accumulations
of snow on a steep slope. Avalanches occur on slopes averaging 25 to 50 degrees, and the majority are on slopes
between 30 and 40 degrees. They are triggered by natural seismic or climatic factors such as earthquakes, thermal
changes, and blizzards, or by human activities.

The most common types of avalanches are loose-snow and slab avalanches. A loose-snow avalanche is
composed of dry, fresh snow deposits that accumulate as an unstable mass atop a stable snow and slick ice sub-
layer. A loose-snow avalanche releases when the sheer force of its mass overcomes the underlying resistant forces
of the cohesive layer.

A slab avalanche generally is composed of a thick, cohesive snowpack deposited or accumulated on top of a
light, cohesion-less snow layer or slick ice sub-layer. At the starting surface or top of the slab, a deep fracture
develops in the slab of well-bonded, cohesive snow. A slab avalanche release is usually triggered by turbulence or
impulse waves. Release also occurs when the internal cohesive strength of the slab layer is greater than the
bonding at the base and lateral slab boundaries. As a release occurs, the slab accelerates, gaining mass and speed
as it travels down the avalanche path.

An avalanche path is determined by the physical limitations of the boundaries of the local terrain and man-made
features. An avalanche may follow a path along a channelized or confined terrain, similar to debris flows or
streams, before spreading onto alluvial fans or gentle slopes. The avalanche path itself varies in width as it
transitions along the path, depending on the confinement of the terrain and the velocity of flow. An avalanche
path is described as having three specific transition zones:
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e The Starting Zone is typically located near the top of the ridge, bowl, or canyon, with steep slopes of 25
to 50 degrees.

e The Track Zone is the reach with mild slopes of 15 to 30 degrees and the area where the avalanche will
achieve maximum velocity and considerable mass.

e The Runout Zone is the area of gentler slopes (5 to 15 degrees) located at the base of the path, where the
avalanche decelerates and massive snow and debris deposition occurs.

When avalanche material is deposited in the Runout Zone, it tends to harden quickly. Even very light avalanches
of powdery, dry snow can form concrete-like masses after being “worked” by the mechanical forces involved in
the slide. Victims are rarely able to extract themselves from even very shallow burials.

5.2 HAZARD LOCATION

Avalanche activity is considered to be localized in the state and is most likely to occur in areas that have an
avalanche starting zone slope of 25 to 50 degrees. The counties most prone to reported damaging avalanches are
Bonner in the northern panhandle, Blaine and Camas in central Idaho and Bonneville, Fremont and Teton in the
eastern portion of the state. While no comprehensive statewide mapping of the hazard has been generated, the
National Avalanche Center has delimited high-hazard areas for which avalanche risk is posted regularly through
the winter. Figure 5-1 shows the mapped areas within Idaho.

Avalanches can close transportation routes in mountainous areas, although damage and loss of life are rare. The 9-
mile section of Highway 21 between Grand Junction and Banner Summit, called Canyon Creek, has 54 avalanche
chutes and experiences about 90 percent of the highway-impacting avalanches in the state. Other transportation
routes impacted by avalanches include Teton Pass on Highway 33/ WYO 22 in Teton County, U.S. 12/Northwest
Passage Scenic Highway between mile markers 125-174, and Highway 75 between Stanley and Salmon. No other
critical infrastructure at risk in the State appears to be significant.

5.3 PREVIOUS HAZARD OCCURRENCES

Avalanches are unique to mountainous terrain. In the 19th and early 20th century, mining, and transportation-
related activities (e.g., railroad construction and travel) accounted for a majority of the damages and casualties
from avalanche events. Few individuals not engaged in these activities found themselves in hazardous locations.
Subsequent reductions in backcountry mining activity and improvements in transportation-related avalanche
safety such as use of signs and highway warnings, led to a decline in avalanche damages and casualties.

In the latter half of the 20th century, recreational use increased in the mountainous backcountry in the winter.
Skiers, snowboarders, hikers, and snowmaobilers now account for nearly all avalanche casualties. In almost all
cases, avalanche victims or their parties trigger the slides that catch them, and the vast majority of these occur
outside of avalanche-patrolled and controlled areas.

According to the Colorado Avalanche Information Center (CAIC), from 1950 through 2022, Idaho ranked 7th for
most fatalities compared to other states (see Figure 5-2). Skiing is currently the leading cause of avalanche
fatalities in Idaho. Snowmobiling, backcountry snowboarding, snowshoeing, and cross-country skiing also
involve serious avalanche risk. Slab avalanches account for almost all avalanche fatalities (CAIC 2023). Some
development in avalanche areas is susceptible to damage when a nearby avalanche occurs (see Figure 5-3).
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Figure 5-1. Mapped Avalanche Hazard Areas in Idaho
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Source: (CAIC 2023)

312

0 100 200 300 400

Fatalities
Figure 5-2. Avalanche Fatalities by State 1950-2022

Source: Roland Lane

Figure 5-3. Home Near Ketchum Destroyed by an Avalanche in April 2019
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It is impossible to determine how many avalanches of all sizes occur in the State each year. Small avalanches
occur throughout the winter and spring with no damage. Typically, avalanche activity that does not result in
serious injury, death, or significant property damage is not reported.

5.3.1 Disaster and Emergency Declarations

Between 1954 and 2022, FEMA did not include avalanche in major disaster (DR) or emergency (EM)
declarations. Based on all sources researched, known avalanche events that have affected Idaho and were declared
a state and/or FEMA disaster, are identified in Table 5-1. This table provides information on the one state disaster
declaration for avalanche, including date of event, state disaster declaration, and counties affected.

Table 5-1. Flooding, Landslides, and Avalanche-Related State and Federal Declarations (1954 to 2022)

Date of Event State Declaration [ Counties Affected Description

3/10 - 3/29, 2017 | 1D-02-2017 Clearwater, Benewah, Beginning on February 10, 2017, the effects of extraordinary
Bonner, Kootenai, Latah,  flooding caused by warmer temperatures, rain, and rapid snow melt
Shoshone, Boundary, were experienced within the State of Idaho.

Idaho, Lewis, Valley

Source: I0OEM

5.3.2 Event History

The U.S. Avalanche Accidents Database records avalanche activity resulting in injuries or losses in Idaho.

Table 5-2 lists significant avalanche events that impacted the State of Idaho between 2018 and 2022. Due to the
significant number of events, the table includes only events that caused one or more direct deaths and/or injuries.
Events prior to 2018 are listed in Appendix D.

Table 5-2. Avalanches in Idaho (2018 to 2022)

Date of Event |County or Region Affected Description

12/17/2021 Big Hole Mountains An avalanche near Driggs and Relay Ridge killed two teenagers.

4/3/2020 Big Hole Mountains An avalanche killed a snowmobiler near Austin Canyon area north of Mount Baird and
Palisades Reservair.

4/1/2020 Big Hole Mountains An avalanche near Taylor Mount and Teton Pass killed one snowboarder.

3/15/2020 Marsh and Arbon Highlands A 300-yard avalanche killed one skier. It is believed the avalanche was caused by
heavy, wet snow at high elevations.

1/15/2020 Blaine County An avalanche in the Baker Creek area trapped two snowmobilers at 9,000 feet in
elevation. Only one of the snowmobilers survived.

1/7/2020 Central Panhandle Mountains  An avalanche at Silver Mountain killed three and injured two skiers. A total of 25 inches
of snow was reported.

1/25/2019 Bonneville County A snowmobiler died in an avalanche that occurred at 6pm near Palisades Lake in
Bonneville County.

2/20/2018 Caribou Highlands A snowmobiler was killed in an avalanche in Sheep Falls area east of Palisades
Reservoir.

1/20/2018 Upper Snake Highlands A snowmobiler died due to an avalanche near Island Park east of Reyes Peak just
below the waterfall.

1/10/2018 Upper Snake Highlands A snowmobiler died due to an avalanche on January 10th near Island Park.

Source: (CAIC 2023)
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5.4 PROBABILITY OF FUTURE HAZARD EVENTS

In the mountains of Idaho, many avalanches occur each winter. Idaho has been in the top 10 states in the nation in
the number of avalanche fatalities since 1950.

The geophysical processes that contribute to avalanches during a particular year are statistically independent of
past events. Avalanche occurrence is not directly attributed to a specific major meteorological event, but it is more
commonly a result of a combination of three factors: weather, snowpack, and terrain. Weather and the height of
the snowpack are the most important factors when deciding whether avalanches are likely to happen. From the
weather the temperature, wind speed, and wind direction are important to watch. With a quick change in any of
the weather dynamics an avalanche could be expected. For example, if the temperature were to have a rapid
increase, then a wet slab avalanche is likely to occur.

It can reasonably be assumed, based on historical recorded events of injuries and losses from 1956 through 2022,
that an avalanche can occur an average of one time per year. There is a 100-percent chance that an avalanche will
occur in any given year in ldaho.

Currently, there are three avalanche centers (Ponderay, McCall, and Sun Valley) in the State that make
observations and collect data regarding this hazard. Recent historical levels of avalanche events may be expected
to continue. Based on the recorded fatalities due to avalanche in the state, Idaho will continue to be rated as
having a moderate severity of avalanche hazard relative to other states.

5.4.1 Overall Probability

Based on historical records, the State of Idaho has experienced no FEMA declarations associated with avalanches
since 1956. Looking at all avalanche events, there have been 58 events between 1956 and 2022 (NOAA 2023).
Based on this data, the State of Idaho may experience an estimated one avalanche event each year (see Table 5-3).
Overall, the State can expect to at least experience similar average frequency of these events in the future, with
the possibility of an increase in frequency due to the impacts from climate change.

Table 5-3. Probability of Future Avalanche Events in Idaho

Hazard Type Events Between 1956 and 2022 Average Frequenc
Avalanche 58 1 event per year

Source: (NOAA 2023)

5.4.2 Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends, making longer term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes. Greater variability in weather patterns may
cause layers of rain to fall after light layers of snow, and this sequence can destabilize snowpack and increase the
frequency and severity of avalanches. Records have shown that over the past 100 years, the State has seen an
increase in temperature of 1 to 2 °F. That has led to a trend in declining snowpack, especially in south-central
Idaho (Figure 5-4).
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Source: (U.S. EPA 2023)
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Figure 5-4. Snowpack Percent Change in Idaho, 1955-2022
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Warmer temperatures can weaken snowpack and make it more difficult for the layers of snow to stick together.
When combined with wind gusts or an earthquake, warmer temperature increases the possibility of an avalanche.
The changing temperature has affected the quality of mountain snow cover, which is believed to have led to more
frequent avalanches. Average temperature projections based on climate modeling show a significant increase in
annual daily maximum temperatures by mid-century (Figure 5-5). The RCP4.5 scenario represents a projected
peak of greenhouse gas emissions around 2040, then a decline assuming that implemented policies achieve the
goal of limiting emissions.

Source: (Climate Risk and Resilience Portal 2023)

Idaho Temperature Summary

Historical: Annual Max Daily
Temperature
Historical: Annual Max Daily
lemperature

Helena

Figure 5-5. Annual Daily Maximum Temperatures — Historical Model (left), RCP4.5 Mid-Century Projection of
Increased Temperatures (right)

5.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
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e Projected changes in population

o Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections.

Appendix E lists the estimated land-use area (square miles) located in the identified landslide hazard area for 2020
and projected area for 2030 by jurisdiction. Figure 3-7 displays the projected population growth by 2026. With
this update the Idaho Department of Labor produced population projection data for each region in the state
through 2029. Changes in land-use are seen in the exurban and rural categories. Though population growth may
not directly increase the number of people living in areas susceptible to avalanches, the increase in population
may lead to more individuals utilizing winter recreational facilities and mountainous areas that are more prone to
avalanche events.

Avalanches begin in areas that have slopes of 25 to 50 degrees, which are usually too steep for high-density
development. However, because avalanches reach maximum velocity in the track zone and maximum deposition
in the runout zone, where slopes range from 5 to 30 degrees, such areas could support higher density
development. Land in these zones would have to lie directly beneath areas that would be characterized as a
starting zone. Development of new or expansion of existing ski resorts could place structures in these areas of
greatest risk. Analysis of the historical data indicates relatively little property damage (five houses destroyed in 59
years of record) and does not indicate that more houses are destroyed as more development occurs. The increasing
trend in loss of life suggests that more people are found in areas prone to avalanche occurrences but that the
victims were only using these areas for recreation.

Overall, any development within known or suspected avalanche areas will increase the hazard somewhat, because
it will also increase the use of the exposed areas. Even when infrastructure and buildings are specifically designed
for avalanche forces, there remains the small risk that persons outside are exposed if an avalanche occurs. The
City of Ketchum, located in Blaine County, commissioned a study to identify the areas where avalanche potential
exists. As a result, the city established an avalanche zone overlay district, where special regulations and
restrictions apply.

5.5 IMPACT ANALYSIS
5.5.1 Severity

Worldwide, several classification systems are used to rate hazards and conditions associated with avalanches. In
the United States, a five-level scale is used to classify the size of an avalanche, as shown in Table 5-4.

Property damage associated with avalanches is a function of several factors. Large external lateral loads can cause
significant damage to structures and fatalities. Table 5-5 indicates the estimated potential damage for a given
range of impact pressures. The measurement kPa represents the kilopascal (kPa) of 1,000 newtons per square
meter. For example, standard atmospheric pressure (or 1 atm) is defined as 101.325 kPa.
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Table 5-4. United States Classification for Avalanche Size
Sluff or snow that slides less than 50m (150 feet) of slope distance
Small, relative to path
Medium, relative to path
Large, relative to path
Major or maximum, relative to path

(3, B ~ R L BN R

Source: (Avalanche.org 2023)

Table 5-5. Avalanche Impact Pressures Related to Damage
Impact Pressure

Kilopascal (kPa Pounds per Square Foot Potential Damage

2-4 40-80 Break windows
3-6 60-100 Push in doors, damage walls, roofs
10 200 Severely damage wood frame structures
20-30 400-600 Destroy wood-frame structures, break trees
50-100 1000-2000 Destroy mature forests
>300 >6000 Move large boulders

Source: (Avalanche.org 2023)

5.5.2 Warning Time

The North American Avalanche Danger Scale is a tool designed to facilitate communication of potential
avalanches between avalanche forecasters and the public. It is used by regional avalanche forecast centers in the
United States. As of 2023, the United States and Canada adopted and use this avalanche danger scale. As seen in
Figure 5-6, the categories represent the probability of avalanche activity and recommended travel precautions.

Idaho’s three avalanche centers—the Idaho Panhandle Avalanche Center, the Sawtooth Avalanche Center, and the
Payette Avalanche Advisory—are critical resources to the state and individual jurisdictions for predicting and
preparing for an avalanche.

5.5.3 Cascading Impacts

Locations of past avalanche paths do have the ability to increase the immediate area’s susceptibility to future
landslides and flooding, due to the removal and transport of trees, vegetation, and other ground materials.

The damaging effects of avalanches may be widespread or limited, depending on the factors which provoked
them. A localized incident can have consequences beyond its immediate surroundings; notably when
communication links such as roads and railways are interrupted or infrastructure is destroyed (critical facility,
electric grids, power lines, telecommunication networks, water, or gas pipelines) and an energy shortage occurs.
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Source: (Avalanche.org 2023)
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Figure 5-6. North American Public Avalanche Danger Scale

5.5.4 Environmental Impacts

Avalanches have minor environmental impacts compared to most other hazards. Large amounts of debris are
often carried by avalanches and can be left in freshly scoured gullies. Trees may be broken due to the excessive
force of the onrushing snow. Temporary dams can form, blocking the flow of rivers and streams and remaining as
a threat to the downstream natural and built environment. Accumulated debris could potentially cover historic and
archeological resources. It is unlikely that the continued existence of rare species or vegetative communities
would be jeopardized by avalanches, because of the localized nature of the hazard.

5.5.5 Local Hazard Mitigation Plan Impacts

Twenty-one of the hazard mitigation plans prepared for Idaho’s counties list avalanche as a hazard of concern,
and no counties rank it as a high-impact hazard. Eight counties identified avalanche as a medium-impact hazard.

Table 5-6 summarizes potential losses to vulnerable structures due to avalanche, based on estimates from the local
risk assessments. Due to variances in approaches to assessing risk at the local level as well as the hazards assessed
and the age of each assessment reviewed, this data is considered approximate.

Table 5-6. Avalanche Risk Exposure Analysis for Local Hazard Mitigation Plan Reviews

Estimated Total Population Exposed 705,554
Estimated Number of Structures at Risk No structures identified; 1,805.1 miles of roadway

Estimated Value of Structures at Risk $708,350,000
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5.6 VULNERABILITY OF PEOPLE AND ASSETS

5.6.1 Total and Socially Vulnerable Populations

Vulnerable populations are the elderly, low income or linguistically isolated populations, and people with life
threatening illnesses who may not be able to respond to an avalanche event. An avalanche may isolate a
community and interrupt the supply chain. Vulnerable populations may be especially impacted if they do not have
the resources to stock a supply of food, fuel, or other necessary commodities for survival should they become
isolated as a result of an event. These populations are also vulnerable because they may not have access to the
necessary resources to respond or rebuild after an event.

Table 5-7 summarizes the vulnerable and total population within the defined hazard area. Detailed results for all
counties are provided in Appendix E.

Table 5-7. Population Exposed to Avalanche Hazard

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 40,070 1. Shoshone (11,063) 2. Blaine (20,475) 3. Franklin (2,896)
Vulnerable Population in the Hazard Area 14,741 1. Shoshone (8,829) 2. Blaine (5,495) 3. Bonner (364)
Vulnerable Hazard Area Population as % of 36.79% 1. Clark, EImore (100%)

Total County or State Hazard Area Population

5.6.2 National Risk Index Ratings

According to the National Risk Index, 21 of the state’s 44 counties have NRI identified avalanche risk rated from
very low to relatively moderate. The risk rankings for the highest ranked counties are shown in Table 5-8.

Table 5-8. NRI Ratings for Avalanche in Highest-Ranked Idaho Counties

Expected Community Community Risk
Annual Loss | Social Vulnerabilit Resilience Factor Risk Value
Elmore $597,952.53 Relatively High Relatively Low 1.31 $828,371.47 88.46
Blaine $600,399.12  Relatively Moderate Relatively Low 1.00 $571,788.87 82.69
Bannock $492,893.41 Relatively High Relatively Moderate 1.11 $538,204.00 81.73
Fremont $607,774.56 Relatively High Relatively Low 1.07 $436,808.59 77.88
Clark $251,912.99 Relatively High Very Low 1.47 $369,859.30 73.08

5.6.3 State-Owned or -Leased Facilities

Table 5-9 summarizes the number and estimated replacement cost value of all State-owned or -leased facilities in
the defined hazard area. Table 5-10 shows the number of State agencies and counties that have State-owned

or -leased facilities in the hazard area. Table 5-11 lists the top three state agencies and counties with State-owned
or -leased facilities in the hazard area, by number of facilities and by total estimated replacement cost value.
Detailed results for all counties and state agencies are provided in Appendix E

Table 5-9. Total State Facilities Within the Avalanche Hazard Area

Facilities in the Hazard Area
Number of Facilities in the Hazard Area 121 47 168
Total Estimated Replacement Cost Value $146,334,039 $113,916,154 $260,250,193
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Table 5-10. State Facilities Within the Avalanche Hazard Area by State Agency and County
- Total Number of State Agencies with Facilities in the | Total Number of Counties with Facilities in the Hazard

Hazard Area

State-Owned 14 8
State-Leased 12 6
Totald 26 14

a. Total number of agencies or counties with vulnerable facilities may not be equal to the sum of those with state-owned facilities and
those with state-lease facilities, as some agencies and counties have both state-owned facilities and state-leased facilities.

Table 5-11. Top Three State Agencies and Counties with State Facilities Within the Avalanche Hazard Area
Greatest Number of Facilities in Hazard Area Greatest Replacement Cost Value in Hazard Area

State Agencies State Agencies
______Name ____|Faciliies|_Name _Facilites| ____Name | Value __Name | Value |

1. Department of Fish and 43 Shoshone 49 Department of Parks | $55.3 million = Shoshone | $97.6 million

Game and Recreation
2. Department of 23 Blaine 45 Department of Fish | $49.7 million Blaine = $63.0 million
Transportation and Game
3. Department of Parks and 20 Custer 40 Idaho State Liquor | $38.7 million = Bonner = $47.1 million
Recreation Division

5.6.4 Highways, Bridges, Dams, and Canals

Table 5-12 summarizes the miles of highway and number of bridges and dams within the defined hazard area
statewide, as well as the counties with the greatest number of each. Detailed results for all counties are provided

in Appendix E.
Table 5-12. State Highways, Bridges, and Dams Within the Avalanche Hazard Area

Statewide
Total Highest-Ranked Counties

Miles of Highway 247 Shoshone (89) Blaine (73) Custer (51)
Number of Bridges 123 Shoshone (73) Blaine (22) Custer (20)
Number of State-Regulated Dams 28 Blaine, Shoshone, Valley (7 each)

Miles of Canals 193.7 Franklin (67.6) Blaine (62.5) Bear Lake (51.3)

5.6.5 Buildable Lands

Table 5-13 summarizes the amount of buildable land within the defined hazard area for 2020. Appendix E
provides details on buildable land and ICLUS land use in the hazard area for all counties for 2020 and 2030.

Table 5-13. Buildable Lands Within the Avalanche Hazard Area 2020

Statewide
Total Highest-Ranked Counties
Buildable Land in the Hazard Area (acres) 37 Blaine (11) Bonner (8) Shoshone (7)
Hazard Area Buildable Land as % of Total 0.01% Blaine (0.13%) Shoshone (0.11%) Bear Lake (0.05%)

County or State Buildable Land
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5.6.6 Community Lifelines

Table 5-14 summarizes the number of community lifelines by type within the defined hazard area. Detailed
results for all counties are provided in Appendix E.

Table 5-14. Community Lifelines Within the Avalanche Hazard Area

Number of Lifelines Within the Hazard Area

Statewide Total Highest-Ranked Counties

Energy 29 Shoshone (11) Blaine (8) Bonner & Boundary (3 each)
Food, Water, Shelter 3 Blaine (3)

Health & Medical 3 Blaine, Custer, Shoshone (1 each)

Safety & Security 52 Blaine (26) Shoshone (20) Bonner and Custer (3 each)
Transportation 10 Shoshone (9) Kootenai (1)

Total 97 Shoshone (41) Blaine (38) Bonner (6)

5.6.7 Potential Losses Due to a Hazard Event

Although avalanche can cause significant damage to State assets, there are no standard generic formulas for
estimating associated losses. Instead, loss estimates were developed representing 10 percent, 30 percent, and

50 percent of the replacement cost value of all State-owned or -leased facilities exposed to the landslide hazard
(see Table 5-15). This allows the State to select a range of potential economic impacts based on an estimate of the
percentage of damage to these assets. Damage in excess of 50 percent is considered substantial by most building
codes and typically requires total reconstruction of the structure.

Table 5-15. Loss Potential of State Facilities for Avalanche

Total Replacement Cost Estimated Loss Potential Based on % Damage
State-Owned Facilities $146,334,039 $14,633,404 $43,900,212 $73,167,019
State-Leased Facilities $113,916,154 $11,391,615 $34,174,846 $56,958,077
Total $260,250,193 $26,025,019 $78,075,058 $130,125,097

5.7 MITIGATING THE HAZARD

5.7.1 Mitigation Rationale

Avalanches are not considered a major natural hazard, because they impact relatively small areas of Idaho.
Compared with other hazards, avalanches have localized impacts and individually do not affect large numbers of
people. However, the fatality numbers for avalanche are high given the small amount of people affected by this
hazard.

The reoccurrence of avalanches at the same topographic sites means that mapping offers a route to hazard
mitigation, if only through the qualitative recognition, and avoidance, of susceptible sites. Remote sensing has
been used for many years to produce preliminary maps of landslide tracks, as many avalanche tracks also function
as landslide gullies during the spring and summer. With the continued development of GIS, hazard-zoning maps
can be improved and updated to provide local communities with the data necessary to adopt loss-reduction
measures.

State of Idaho Hazard Mitigation Plan 5-14



Part 2—Hazard Profiles and Risk Assessments 5. Avalanche

Recent avalanche mitigation approaches have included avalanche hazard zoning, evacuation, artificial release, and
avalanche-control structures. Artificial release is the most common measure used in the United States. Where
other methods are ineffective or cannot be used, control structures may be installed.

5.7.2 General Mitigation Approaches

Mitigation of avalanches is established, generally, in the Idaho Disaster Preparedness Act of 1975 as amended
(Idaho State Code Chapter 10, Title 46) and, more specifically, in the Governor’s Executive Order, 2000-04. The
Executive Order also assigns the Idaho Transportation Department the responsibility for providing engineering
support to state mitigation activities relative to avalanches.

The avalanche hazard can be mitigated in three ways:

e Terrain modification—Involves changing the ground surface or building structures in the release zone
and/or track to prevent the release or stop the natural run of an avalanche. Possible mitigation techniques
include retention, redistribution, and retarding/catchment structures and reforestation.

» Retention structures, which prevent an avalanche release, include snow rakes, snow bridges, and nets.
These structures are generally limited to areas with partial snowpacks and may create negative
aesthetic impacts.

» Redistribution structures, snow fences and similar techniques, reduce snow drifting and control the
buildup of large snow loads.

» Retarding/catchment structures stop, divert, confine, or slow slides. These include ditches, terraces,
dams, and mounds constructed on the ground surface. Some have been effectively carved into
existing, stable snowpacks to mitigate slides of later snow accumulations.

» Reforestation provides a natural form of protection. Many of the above structures can be simulated
with vegetation.

e Snow-cover modification—Involves modifying the snowpack, either through stabilization or controlled
releases, to prevent releases or minimize the volume of snow included in an avalanche. Stabilization can
be accomplished through compaction, which may be performed by grooming equipment. This technique
is most effective early in the season. Controlled release of potential avalanche slopes is the most common
technique for reducing the avalanche hazard. Slopes are generally triggered through the use of explosives
delivered by hand, aerial bombing (primarily by helicopters), and artillery (the predominant method of
avalanche control in the U.S.).

e Human behavior modification—Involves rendering avalanches harmless by keeping people out of their
paths. It can also reduce the number of avalanche occurrences by eliminating potential triggers (people).
Techniques include the closure of recreational areas and relocation of residences and businesses from
hazardous areas.

Public education and outreach programs are essential for bringing avalanche information to the attention of the
general public. Any hazard-reduction program depends on public understanding and support. Therefore, education
on avalanche matters, oriented primarily toward those who live, work, or vacation in Idaho’s mountainous
regions, may be undertaken by individuals, agencies, schools, nonprofit organizations, and special-interest groups.
Special attention should be given to snowmobile dealerships and user associations, Nordic ski shops, and
backcountry equipment suppliers. The Idaho Department of Parks and Recreation has several online avalanche
training videos, as well as avalanche descriptions, information, and advisories for certain parts of the state.
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Additionally, there are currently three avalanche information centers located within Idaho: the Idaho Panhandle
Avalanche Center, the Payette Avalanche Center (McCall), and the Sawtooth National Forest Avalanche Center
(Sun Valley). These avalanche centers provide the public with educational training and events, observation
information, current advisories, and event reporting. Figure 5-7 is an example of an avalanche advisory issued by
the Idaho Panhandle Avalanche Center.

Source: (Idaho Panhandle Avalanche Center 2023)

2. MODERATE
Above Treeline 2

v Heightened avalanche conditions on specific terrain features. Evaluate snow and terrain carefully; identify features of concem.

Generally safe avalanche conditions. Watch for unstable snow on isolated terrain features,

Generally safe avalanche conditians. Watch for unstable snow on isolatad terrain features.

1. MODERATE 3. CONSIDERABLE 5. EXTREME

Figure 5-7. Example Avalanche Advisory

5.7.3 Catalog of Potential Mitigation Alternatives

Table 5-16 summarizes a range of potential alternatives for mitigating the avalanche hazard.

5.7.4 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the avalanche
hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-002: Develop a statewide approach to modeling and mapping projected future conditions
e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

e Action 2023-009: Develop a statewide avalanche vulnerability assessment to inform the public of current
risk

e Action 2018-006: Create all-hazards publications for public education
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Table 5-16. Potential Opportunities to Mitigate the Avalanche Hazard

Community-Scale Organizational-Scale | Government-Scale

Manipulate the hazard: Manipulate the Manipulate the hazard:
» None hazard: » None
Reduce exposure and > None Reduce exposure and vulnerability:
vulnerability: Reduce exposure »  Controlled avalanches as necessary (i.., triggering an avalanche
»  Monitor avalanche reports and vulnerability: through detonation
before any winter-related > None » Install static defense structures in avalanche areas
outdoor activities. Build local capacity: » ldentify and map avalanche paths and avalanche areas in the state
> Avoid avalanche areas. > None »  Construct snow sheds over highways and railroads that cross
»  Monitor avalanche reports potential avalanche paths
before any winter-related » Have proper equipment to support rescue, mitigate head injuries, and
outdoor activities. create air pockets (avalanche beacon, portable shovel, avalanche
Build local capacity: probe in backpack, helmet, and avalanche airbags)
» None Build local capacity:

» ldentify and map avalanche paths and avalanche areas in the state
Nature-based opportunities:

> Restrict or prohibit new development downslope of areas susceptible to avalanche and preserve these areas for open
space/recreational uses.

»  Preserve forest ecosystems in avalanche-prone areas to provide a resistance buffer area to absorb impacts from avalanches.

State of Idaho Hazard Mitigation Plan 5-17






Chapter 6. Civil Disorder






¢ Civil Disorder

Civil disturbance, also referred to as civil disorder or civil unrest, is defined as any public disturbance involving acts of violence by groups
of three or more people, which causes an immediate danger of or results in damage or injury to property or other people. Civil disturbance
can include riots, demonstrations, threatening individuals, or assemblies that have become disruptive and may cause harm to others.
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6. CIVIL DISORDER

2023 SHMP Changes

e Civil disorder events that occurred in the State of Idaho from January 1, 2018, through December 31, 2022, were
researched for the 2023 SHMP.

e New and updated figures from federal and state agencies were incorporated.

e This section discusses how civil disorder may impact socially vulnerable populations and community lifelines.

6.1 HAZARD DESCRIPTION

Civil disorder, also referred to as civil disturbance or civil unrest, is defined as any public disturbance involving
acts of violence by assemblages of three or more persons, which causes an immediate danger of or results in
damage or injury to the property or person of any other individual, as defined in 18 U.S. Code 232. In this
context, civil disorder is distinct from peaceful public celebrations, lawful protests, and acts of civil disobedience
(such as peaceful but un-permitted protests, sit-ins and comparable protest actions).

Civil disorder can include riots, demonstrations, threatening individuals, or assemblies that have become
disruptive and may cause harm to others. Civil disorder is typically a symptom of, and a form of protest against,
perceived major socio-political problems. Typically, the severity of the action coincides with the level of public
outrage. In addition to a form of protest against perceived major socio-political problems, civil disorder can also
arise out of union protest, institutional population uprising, or from large celebrations that become disorderly.

Civil unrest results in urban conflicts that arise from highly emotional, social, and economic issues. Tensions can
build quickly in a community over a variety of issues and span a variety of actions, including labor unrest, strikes,
civil disobedience, demonstrations, riots, and rebellion. Civil disorder may arise from acts of civil disobedience
caused by political grievances and urban economic conflicts or a decrease in the supply of essential goods and
services. Tension in these areas creates a potential for violence. When tensions are high, it takes a small or
seemingly minor incident, rumor, or act of injustice to ignite groups within a crowd to riot and act violently. This
is particularly true if community relations with authorities are part of the problem. Civil disorder is often a form
of protest, which could arise from highly emotional, social, and economic issues as shown in Figure 6-1.

While the State does not track or monitor 1st Amendment protected activities or groups engaged in them, there is
the responsibility to maintain public safety and operations of government services.

6.1.1 Gatherings and Protests

Gatherings in protest are recognized rights of any person in the U.S., and most protestors are law-abiding citizens
who intend that their protests be nonviolent. Some protest planners insist that an event involve some sort of violence,
often to drive home an issue. Violence is often the result of demonstrators conducting unlawful or criminal acts.
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The depth of violence is determined by the willingness of the demonstrators to display and voice their opinions in
support of their cause.
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Figure 6-1. Groups and Issues Commonly Associated with Civil Disorder

Civil disturbances can take the form of small gatherings or large groups blocking or impeding access to a building
or disrupting normal activities by generating noise and intimidating people. Demonstrations can range from a
peaceful sit-in to a full-scale riot, in which a mob burns or otherwise destroys property and terrorizes individuals.
Even in its more passive forms, a group that blocks roadways, sidewalks, or buildings interferes with public order.
Often protests intended to be a peaceful demonstration to the public and the government can escalate into general
chaos. The circumstances surrounding civil disturbance may be spontaneous or may result from escalating tensions
within a community or the larger society. This was the case with the Occupy Wall Street movement that began in
September 2011 in New York City and spread to over 100 cities in the United States, including Boise. Occupy Wall
Street is just one example of a demonstration that grew into a national response. Boise experienced a group that
launched from the movement, spurred by the September 17 Occupy Wall Street protest. Local officials expended
time and resources planning for contingencies and dealing with permit issues. The U.S. Army Civil Disturbance
Field Manual (Stanton 2005) states, “gatherings that turn into civil disturbances are often either organized or assisted
by the activities of individuals or groups with a specific agenda, such as yelling catchy slogans anyone can easily
pick up and join in on. These types of gatherings can be either impromptu or organized.

e Impromptu gatherings usually develop informally and are mostly done by word of mouth and social
media.

o Participants spread intelligence by telling one another when, where, and what is happening and inviting
them to participate.

e Organized gatherings rely more on centralized planning and organization. One or more of the groups offer
organizers lists of individual names and groups, which they contact as potential participants. Modern
technologies such as the use of social media increasingly facilitate this much more quickly than in the
past.

Both gatherings rely on intelligence and pass along information. Rarely is one represented group responsible for
pulling together a gathering. Organized gatherings rely heavily on established groups that attract people to gather.
Recent examples of these well-organized groups are anarchists, anti-globalization groups, and anti-free-enterprise
groups. Groups representing extreme religious faiths and ethnic organizations have been common too.” (Stanton
2005).
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Being part of a crowd of people has certain effects on different people, and individuals are susceptible to behaving
in a way that is contrary to their normal behavior, causing law abiding citizens to act in ways they might not normally
act:

o Crowds provide individuals with a sense of anonymity; they are viewed as just another face in the crowd.
This gives a sense of invulnerability.

e Crowd behaviors are impersonal by nature. The “them-against-us™ attitude affords those within the crowd
the ability to freely be verbally abusive, throw objects, or attack anyone who gets in the way.

e Crowds provide individuals with the idea that their moral responsibilities have shifted from themselves as
a person to the crowd as a whole. Large numbers of people discourage individual behavior, and the urge
to imitate others within the crowd is strong.

o Crowd behavior influences the actions of both the disorderly individuals of the crowd and the authorities
tasked to control them.

Individuals within a crowd are at times driven by deeply felt emotions. Emotional contagion is the most dramatic
psychological factor of crowd dynamics. It provides the crowd with a temporary bond of psychological unity.
Lasting long enough, this unity can push a simple organized crowd into a mob. Normal law and authority are
rejected en masse under these conditions, increasing the potential for violence and panic to erupt. Panic can erupt
quickly, especially when crowds turn into mobs. Individuals within the mob can easily sense that their safety and
wellbeing are at risk, putting them in a “fight or flight” mentality. Adding to the panic and confusion is the use of
riot control agents by authorities in an attempt to gain control. Individuals in a mob, during the heat of confrontation,
may attempt to leave and find that there are no escape routes and that roads are blocked. This can often lead to
violent, physical attacks.” (Stanton 2005).

Crowds can exhibit both nonviolent and violent behavior. Most gatherings of individuals and small groups into a
crowd do not involve violent behavior. A public disorder or disturbance usually involves some harmless name
calling, demonstrations to express views, corporate yelling and chanting, even singing and dancing. Nonviolent
actions of a crowd can be disruptive because they impede the legitimate functions of a particular space.

They can also become disruptive through direct conflict with what authorities want them to do, such as refusing to
leave when directed, locking arms, and sitting in front of or around areas and buildings that the authorities are
attempting to clear. An example of this was seen on February 19, 2018, where protesters marched to the Capital
bearing 183 child-sized, symbolic coffins, which they stacked on the Statehouse steps. They called for Idaho
lawmakers to repeal the State’s faith-healing exemption, under which parents are immune from criminal or civil
liability if they deny their children medical care and the children die (Russell 2018). This impeded normal activities
as well as both foot and vehicle traffic around the capital.

A crowd that becomes a mob can be very violent and destructive. Violent actions of a crowd include striking out
physically at bystanders or others in the crowd, destroying both private and government property, setting fires, and
in extreme cases employing bombs. The only limitations for violent crowds are their own imaginations, the training
of their leaders, and the materials readily available.

The knowledge of existing groups that have political, economic, social, or emotional agendas can also help
determine possible civil disturbance incidents, especially if one of these groups is present at an organized gathering.
In Idaho, the violent civil disturbance issues have not generally come from specific hate groups.
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6.2 HAZARD LOCATION

Information is key for acts of civil disorder. There must be knowledge of who the demonstrators are, when,
where, and why they are demonstrating, what their capabilities are, and what their possible course of action is.
Because of their often-spontaneous nature, it is difficult to identify specifics. The entire State of Idaho is
vulnerable to the civil disorder hazard.

Government facilities, landmarks, prisons, and universities are common sites where crowds and mobs may gather.
The State of Idaho has correctional facilities, treatment units, and youth development centers, as well as local and
private facilities throughout the State that may be targets for incidents of civil disorder. Civil disorder can erupt
anywhere, but the most likely locations are those areas with large population groupings or gatherings. Civil
disorder can also occur in proximity to locations where a “trigger event” occurred, as was the case in the 2020
unrest following the death of George Floyd.

The magnitude or severity of incidents of civil disorder coincides with the level of public outrage. They can take
the form of small gatherings or large groups blocking access to buildings or disrupting normal activities. Civil
disorder can take form as peaceful sit-ins or a full-scale riot.

6.3 PREVIOUS HAZARD OCCURRENCES

6.3.1 Disaster and Emergency Declarations

No FEMA, USDA, or State disaster declarations or proclamations related to civil disorder have been issued
relevant to Idaho or any of its counties.

6.3.2 Event History
Table 6-1 lists significant events of civil disorder that impacted the State of Idaho between 2018 and 2022.

Table 6-1. Civil Disorder in Idaho (2018 to 2022)

Date Event Type | Counties Affected Description

May 4 - 14,2022  Protests Ada A few hundred protestors gathered in front of the State Capitol in Boise, Idaho
to protest the leaked (and later official) U.S. Supreme Court opinion in Dobbs
v. Jackson that overturned the Constitutionally protected right to abortion.
These demonstrations resulted in no injuries and no arrests.

May 30 - June 6, Protests and Ada, Bannock, Blaine, Hundreds of protestors gathered to protest the murder of George Floyd at the
2020 Civil Bonner, Bonneville,  hand of Minneapolis, Minnesota police officers. Gatherings in Idaho remained
Disorder  Kootenai, Madison, Nez  peaceful with the exception of a single gunshot fired near the State Capitol.
Perce, Teton, Twin Falls  One man was arrested, and the incident was deemed to be accidental.

6.4 PROBABILITY OF FUTURE HAZARD EVENTS
6.4.1 Overall Probability

The history of civil disorder events listed in Table 6-1 suggests that such events can happen every year or two.
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6.4.2 Climate Change Impacts

Because civil disorder is a short-term, human-caused hazard, no climate change impacts are associated with the
hazard. However, adverse effects on the human populace due to climate change could create a possibility for
events of civil disorder. An example would be critical resource shortages (such as water) during a drought, or
prolonged power and service issues resulting from floods or severe storms causing the populace to become angry
with the government.

6.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections. Figure 3-7 displays the projected population growth by 2026. With this
update the Idaho Department of Labor produced population projection data for each region in the state through
2029.

Civil disturbances, as have been seen in recent years, typically occur in populous, major cities. Civil disturbances
can occur anywhere in the urban, rural, or natural environment. Normally, development of new or expansion of
existing areas will not directly impact this human-caused hazard.

6.5 IMPACT ANALYSIS

Civil disorder events can impact the safety of the people of Idaho. Concern about civil disorder is ongoing for
Idaho and the United States, as these events are often spontaneous or unplanned. Civil disorder impacts could
have severe adverse effects on the structure and wellbeing of Idaho as a whole.

6.5.1 Severity

Civil disorder severity depends on the nature of the disturbance. The high-profile World Trade Organization
(WTO) 2000 conference in Seattle resulted in mass arrests, civilian curfews, and over 20 million dollars in
property damage. Compare this episode to the Rodney King beating which unleashed 7 days of violence, $1
billion in property damage, and left 50 people dead. It is not possible to predict the potential severity of civil
disorder events; however, it is necessary to think about the potential of such a disturbance. Incidents like these
may be less likely to occur in a smaller city, due to the noncontiguous nature of suburban development patterns.
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Mob violence is segregated into three separate forms, including riots, lynches, and vigilante groups. Mobs are
typically associated with disorder and lack of respect for the law. Uncontrolled, unorganized, angry, and
emotional, these commons masses, otherwise known as mobs, share a common purpose.

There is a low, medium, and high range that can be associated with the severity of the hazard of civil disorder.
Such disturbances may be derived from a political rally or university football game celebration getting out of
control or demonstrations by environmental logging protestors. Police dispatched to control traffic corridors or
intrusion on private property is considered a low severity civil disorder. Disruption of businesses and potentially,
property damage, are assessed as a moderate act of civil disorder. In these cases, police intervention would be
required to restore order without employing chemical agents or physical force. A severe act of civil disorder
would involve rioting, arson, looting, and assault, where police action (tear gas, curfews, and mass arrests) may be
required.

In general, a high hazard severity rating would be assigned to an event where emotionally charged and highly
contentious business or police action engendered the outrage of a certain segment of the population. While the
hazard severity would be high, there would be a moderate vulnerability in such an event and low probability, and
as such, a low risk rating is assigned to a high-severity act of civil disorder.

A moderate hazard severity rating would be assigned to a localized event that resulted in damage to property,
police action, or some physical harm to the people involved, either protesters or police. In that the vulnerability to
such an event is moderate, the severity is moderate, and the probability is moderate, a moderate risk rating is
assigned to the potential moderate civil disorder event.

A low hazard rating would be assigned to a localized event that resulted in minimal to no property damage, no
police action (though potential police presence), and no physical harm to the participants, bystanders, or police.
As such, while there may be a high probability rating for such forms of low-severity act of civil disorder, and
while the vulnerability rating may be moderate, a low severity hazard would be given a low hazard rating.

6.5.2 Warning Time

Civil disorder often occurs with little to no warning; however, certain events may trigger riots. As demonstrated in
the Previous Hazard Occurrences section and discussions regarding severity, riots can occur as a result of
controversial court rulings, unfair working conditions, or general unrest. Riots can also be triggered as a result of
favorable or unfavorable sports outcomes. Thus, generally there will be a certain degree of warning time that a
riot may occur; however, achieving certainty that an incident is imminent is not possible. Intelligence sharing with
regards to crowd size and behavior, as well as known group presence, can assist authorities in determining the
possibility of an organized nonviolent demonstration turning violent.

6.5.3 Cascading Impacts

Incidents of civil disorder generally do not influence or impact the initiation of natural hazards. Despite this, it is
plausible that humans could be the cause for a wildfire event or a dam/levee/canal failure. Such an incident would
most likely be classified as an arsonist or terrorist event. Additionally, human actions in the midst of a natural
disaster can cause civil disorder. During a wildfire or flood event, some homeowners may choose not to evacuate,
causing first responders more danger when responding to the disaster. An example of this is homeowners not
evacuating during a fire, and then fleeing to firefighters engaged in firefighting tasks for assistance when the fire
gets close, causing the firefighting efforts to be abandoned.
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Events not local to Idaho may have an impact on mitigation planning activities. Idaho Governor, Butch Otter, has
directed school safety assessments be conducted as a result of school shootings in other parts of the country.
Many resources have been devoted to protecting citizens since the attacks of September 11, 2001. Just the nature
of a planned or spontaneous civil disorder will ensure collateral damage to property and/or environmental assets.
However, civil disorder can result in other secondary hazards. Depending on the size and scope of the incident,
civil unrest may lead to widespread urban fire, utility failure, transportation interruption, and environmental
hazards. The most significant impact of civil disorder is the cascading impact of interruption of continuity of
government, which can also lead to several of the aforementioned secondary hazards. The extent of cascading
impacts will vary significantly based on the extent and nature of the act of civil disorder. Civil disorder may also
lead to environmental impacts.

6.5.4 Environmental Impacts

Civil disorder can result in environmental impacts, but they are likely to be limited. Fires that are started during
civil unrest events can spread throughout cities, burning through areas that may include natural resources or
hazardous materials and facilities.

Any damages, such as the destruction of vegetation or the contamination of waterways, would likely be incidental
to the physical intrusion of protestors. The natural environment would be assigned a low impact and vulnerability
rating.

6.5.5 Local Hazard Mitigation Plan Impacts

While 19 of the hazard mitigation plans prepared for Idaho’s counties list civil disorder as a hazard of concern,
none of the counties rank civil disorder as a high-impact hazard. Of these 19 plans, seven counties identified civil
disorder as a medium-impact hazard. Local plans do not provide data that can be used to summarize statewide
exposure and loss potential of people and structures for the civil disorder hazard.

6.6 VULNERABILITY OF PEOPLE AND ASSETS

6.6.1 Total and Socially Vulnerable Populations

Overall, the entire State is vulnerable to the civil disorder hazard. However, government facilities, landmarks,
prisons, and universities are common sites where crowds and mobs may gather. Facilities, such as homes,
businesses, and other essential infrastructure, such as dams, utilities sites, and other public common areas are
vulnerable to events of civil disorder. Civil violence, by its very nature, is most often directed at objects that
reflect civil values—property, industry, and services. During the WTO protests, it was the recognized brand name
stores, such as GAP and Starbucks, which were first to be singled out as token representatives of the global
commercialization that the WTO protesters were opposing. As such, the manmade environment would receive a
high impact and vulnerability rating.

Additionally, the magnitude or severity of incidents of civil disorder coincides with the level of public outrage,
and though difficult to predict, events like controversial court rulings and favorable or unfavorable sports
outcomes, can be used to estimate the potential for an event. The systems most likely impacted by civil disorder
include community systems, such as the police, fire departments, and emergency medical teams. Straining such
limited services, particularly in rural counties, could be disastrous. Transportation systems could also be impacted
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if transit routes are blocked, such as major corridors through Idaho including Interstate 84 or Highway 55, or if
the civil disorder has rendered part of the city unsafe, like the capitol building in Boise. At this time, no detailed
State vulnerability assessment is available for civil disorder. Given its role as the State’s capital and the high
concentration of state buildings, the City of Boise in Ada County is considered more vulnerable to this hazard
compared to other areas of the State.

Because the civil disorder hazard is assumed to affect the entire State of Idaho, the vulnerability of individual
jurisdictions in the state depends primarily on the total population and socially vulnerable population in the
jurisdiction. Table 6-2 summarizes the vulnerable and total population for the entire state and for the top ranked
counties. Detailed results for all counties are provided in Table 4-5.

Table 6-2. Total and Socially Vulnerable Populations Statewide and in Highest-Ranked Counties

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 1,754,367 1. Ada (469,473) 2. Canyon (223,890) | 3. Kootenai (161,676)
Vulnerable Population in the Hazard Area 384,687 1. Canyon (65,783) | 2. Bonneville (31,670) 3. Ada (26,996)
Vulnerable Hazard Area Population as % of 21.9% Benewah, Clark, Lincoln, Power (all 100%)

Total County or State Hazard Area Population

6.6.2 National Risk Index Ratings

The NRI does not include data on hazard events relating to civil disorder for the State of Idaho.

6.6.3 Vulnerability of Facilities, Infrastructure and Community Lifelines

State-owned or -leased facilities are often targets of civil disorders, making them more vulnerable to the effects of
these events. They often become the focus of these types of events. All State-owned or -leased assets are exposed
to the risk of civil disorder. Interruption of services may impact facilities that need to be in operation during a
civil disorder incident.

6.6.4 Potential Losses Due to a Hazard Event

State assets could be targets for civil disorder events, but there are no standard generic formulas for estimating
associated losses. Instead, loss estimates were developed representing 10 percent, 30 percent, and 50 percent of
the replacement cost value of all State-owned or -leased facilities (see Table 6-3). This allows the State to select a
range of potential economic impacts based on an estimate of the percentage of damage to these assets. Damage in
excess of 50 percent is considered substantial by most building codes and typically requires total reconstruction of
the structure.

Table 6-3. Loss Potential of State Facilities for Civil Disorder

Estimated Loss Potential Based on % Damag

Total Replacement

Cost Value 10% Damage 30% Damage 50% Damage
State-Owned Facilities $11,382,558,264 $1,138,255,826 $3,414,767,479 $5,691,279,132
State-Leased Facilities $3,390,608,124 $339,060,812 $1,017,182,437 $1,695,304,062
Total $14,773,166,388 $1,477,316,639 $4,431,949,916 $7,386,583,194
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6.7 MITIGATING THE HAZARD

6.7.1 Mitigation Rationale

For civil disorder, mitigation basically implies efforts to prevent or minimize the damage that can result from civil
unrest. These efforts can be developed using lessons learned from previous civil disturbances. Mitigation can take
place during preparation for an event or recovery afterward. The aim is to reduce risk through anticipating actions.
Mitigation is best accomplished through programs to cope with potential disruption or destruction of physical and
social networks (FEMA; U.S. Fire Administration 1994).

6.7.2 General Mitigation Approaches

State Statutes

Currently, the Idaho Statues contain provisions relating to civil disturbances. State law Title 18 (Crimes and
Punishments) includes the following definitions related to civil disorder:

e 18-6401. Riot defined—Any action, use of force or violence, or threat thereof, disturbs the public peace,
or any threat to use such force or violence, if accompanied by immediate power of execution, by two (2)
or more persons acting together, and without authority of law, which results in:

» Physical injury to any person; or
» Damage or destruction to public or private property; or
» A disturbance of the public peace; is a riot.

o 18-6404. Unlawful assembly defined—Whenever two or more persons assemble together to do an
unlawful act, and separate without doing or advancing toward it, or do a lawful act in a violent, boisterous
or tumultuous manner, such assembly is an unlawful assembly.

e 18-8102—"Civil disorder” means any public disturbance involving acts of violence by an assemblage of
two or more persons which acts cause an immediate danger of or result in damage or injury to the property
or person of any other individual.

Building Relationships Among Agencies

No single agency can effectively manage a sizeable disturbance. Planning for an emergency requires the resources
and expertise of law enforcement, EMS, the fire service, and other local public agencies. It also requires
becoming familiar with operational procedures carried out by key players in these agencies. Agencies must share
intelligence. For example, if police know that rock concert attendees have the propensity to commit arson, they
should share this information with the fire department. Critical issues to be addressed through intelligence
gathering include: the probability of civil unrest; capability assessments required; legal ramifications to be
determined; existing mutual aid agreements which may need to be reviewed, fine-tuned, and rehearsed, as
necessary; floor plans of buildings, and other information which may help police devise effective tactical
maneuvers, (e.g., information relating to hazardous materials, identification of everything in the impact zone that
could affect tactical plans). Emergency declaration policy guidelines should be established (these can be fine-
tuned during preparation for civil unrest), to define such matters as alert phases for different levels of activity.
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Fusion Centers

The need to develop and share information and intelligence across all levels of government has significantly
changed over the last few years. The need to identify, prevent, monitor, and respond to terrorist and criminal
activities remains a significant need for the law enforcement, intelligence, public safety, and private sector
communities. In 2004 and 2005, many states began creating fusion centers with local, state, and federal funds. A
fusion center is a collaborative effort of two or more agencies that provide resources, expertise, and information
with the goal of maximizing their ability to detect, prevent, investigate, and respond to criminal and terrorist
activity.

Idaho’s fusion center is the Idaho Criminal Intelligence Center, located in Meridian. Its mission is integrating,
analyzing, producing, and disseminating actionable criminal intelligence in combating terrorism and criminal
activity through an all-crimes approach. The center offers the following services:

e Coordination of Idaho drug tip hotline

e Case de-confliction/watch center

e Threat assessments

e Timelines, relationship charts, and flow charts

e Telephone toll analysis

e Drug and extremist intelligence

e Case support

e Photo lineups

e Heat maps tracking high frequency of incidents in a certain area
e Fusion liaison officer program

e Open-source intelligence gathering

The Criminal Intelligence Center also contains several useful information databases that can be used in assisting
with understanding the threat of civil disturbances and known group activity. These can be used to determine and
communicate threat assessments and information sharing assists with management of civil disturbances The
Criminal Intelligence Center is truly an integrated planning and response law enforcement center, with
participation from the following local, state, and federal entities:

e Ada County Sheriff’s Office

e Alcohol Tobacco and Firearms

e Bannock County Sheriff’s Office
o Boise Police Department

e Canyon County Sheriff’s Office

e Chubbuck Police Department

e Coeur d’Alene Police Department
o Federal Bureau of Investigation

e Idaho Attorney General’s Office
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e Idaho Bureau of Homeland Security

o Idaho Department of Corrections

e Idaho National Guard Counter Drug Program

e Idaho State Police

e Nampa Police Department

e Pocatello Police Department
The Fusion Liaison Officer (FLO) program is administered by the Idaho Criminal Intelligence Center (Idaho’s
fusion center) and is similar to other state terrorism liaison officer or intelligence liaison officer programs. The
goal of the program is to coordinate Idaho’s police, fire, EMS, and private security entities to be on the lookout
for and report suspicious criminal or potentially terrorist activity to the fusion center. The fusion center then
passes this information along to the appropriate entity for further investigation or follow up. The FLO program

does this by training, coordinating, and communicating with FLOs. This program acts as a civil disturbance early
warning and mitigation system.

Communications

A strong communications infrastructure should be established among the fire department, the police department,
and the media. Communication often proves to be the controlling element in assessing whether a civil disturbance
will quickly dissipate or intensify. Each jurisdiction must decide whether its agencies should replace their separate
communication systems and build a single, more efficient one, or whether their present systems are compatible
and need only to be updated or modified. A unified dispatch system must be in place and ready for operation on
short notice, as needed. The public information officer (P10) is invaluable to ensuring good communications in
the event of a civil disturbance. The PIO would participate in all meetings and decisions regarding the civil unrest
situation and would act as official liaison to the public and media on behalf of each agency. In the event of a state
declaration, the Public Information Emergency Response Team would be activated at the state level to surge
communications response as necessary for the situation.

Training

Civil disturbances can be difficult for local communities to handle. Officials must walk a fine line between the
constitutional right of individuals and groups to assemble and air grievances, and the overall needs of the
community to provide essential services, ensure the personal safety of citizens, prevent property damage, and
facilitate normal commerce. Fortunately, most demonstrations and large public gatherings are held in a peaceful,
nonviolent manner. However, as referenced in earlier sections there are twelve identified hate groups within the
state, it is known that groups do exist whose primary objective is to disrupt normal activities and even cause
injury and property damage.

Fire and law enforcement agencies should work closely with local legislators and government officials to
maintain or increase funding for joint training programs. These programs, if carried out on a regular schedule,
would enhance the effectiveness of firefighters and officers in all facets of their field work. Media personnel
should be included in certain aspects of training to ensure that the public has an understanding of how agencies
operate to avoid civil disorder.
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Handling events that could result in civil disturbance is a difficult operation, at best. Normally, law enforcement
personnel are outnumbered, and can be ill equipped and under-trained to handle a large, unruly crowd. Proper
training of law enforcement personnel, adequate resources, and incident anticipation and planning are the keys to
successful incident management.

The Idaho Crime and Safety Conference

The Idaho Crime & Safety Conference is a training event hosted annually by the Idaho Office of Emergency
Management (IOEM) and the Idaho Criminal Intelligence Center. In planning the conference, presenters with
experience or subject matter expertise come from across the United States teach at the conference. This
conference is for all 1daho First Responders (Police/Fire/EMS) and educates and encourages all first responders to
network and coordinate their efforts to potentially mitigate a civil disturbance and in their response to a critical
incident. Additional training includes the following:

e Crowd Intervention Training
e Advanced Law Enforcement Rapid Response Training

o National Guard Anti-Terrorism Training

A civil disturbance requires a police department to adopt a military model, which creates stressful situations
within the organization and in its relationships with other agencies. Joint training exercises among police,
fire/EMS, National Guard, and public works personnel are essential to alerting them to circumstances that could
lead to civil disorder and to measures that can be taken to prevent the development of an explosive situation.
Media personnel/P10s should be included in certain aspects of training to ensure that the public has an
understanding of how agencies operate to avoid civil unrest (Joint Task Force on Civil Unrest, 1994).”

Community Relations and Community Policing

The primary aim of mitigation is to reduce risk through anticipating actions. Community relations may prove to
be the most valuable mitigation effort in the prevention of civil unrest. Community activities should include:

e Preparing land-use and development plans for hazardous areas

e Educating decision makers and community representatives about the risk of civil unrest and
circumstances that can cause civil unrest

Public service announcements and campaigns are good maintenance tools to adopt to keep the community
involved in government and to remind people that these agencies exist to protect and help them. Agencies need to
support community leaders and to include them in regular and comprehensive briefings on agency policies and
activities. The accumulation of unresolved grievances by residents, coupled with a minor police action such as a
simple arrest, can easily be perceived as explosive enough to spark a riot situation. Local gangs usually include
influential leaders who are accorded much respect and authority within their communities. Harnessing this
leadership can help bring harmony to the community and enable local fire and police departments to interact with
the gangs through innovative programs and social events that will make them an important and productive part of
the community. Recent civil disturbances have demonstrated that community-oriented programs connect the
public with fire and police. Increased public awareness promotes changes in attitude toward fire and police
personnel. Public support is essential when agencies and their personnel become the target of rioters.
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Agencies can implement various programs designed to build trust and develop a partnership with the community
through:

Dialogue/town meetings

Networking with community leaders and Community relations assistants, who monitor the vital signs of
the community and report directly to the chief executives

Hotlines, which are set up immediately before, during, and after civil unrest

Designating “safe places” sponsored by the fire and/or police departments to carry on community
activities, such as food drives, clean-up programs, child-care services, and fund-raising drives for other
services to respond to specific community needs

Establishing cultural sensitivity workshops for agency executives, officers, and other personnel. When
properly conducted, these programs can enhance police/community relations

Recruiting culturally diverse personnel Strengthening media relations

Establishing a public access system, possibly through the P10 (ideally, direct access to chief executives of
both police and fire agencies)

See Something Say Something

The Idaho Criminal Intelligence Center and IOEM have coordinated with the Department of Homeland Security
(DHS) to obtain Idaho personalized television and radio ads for the See Something, Say Something program, a
copyrighted program that DHS administers. Funds are expended to ensure these broadcasts take place statewide
during the spring and summer months of the year as this is Idaho’s heavy travel and tourism season. Additionally,
the Idaho State Police posts these ads on internet media outlets as well. Additional strategies include the
following:

Crime Stoppers
Neighborhood Watch
Tip Lines

Outreach to refugee populations

6.7.3 Catalog of Potential Mitigation Alternatives

Table 6-4 summarizes a range of potential alternatives for mitigating the civil disorder hazard.
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Table 6-4. Potential Opportunities to Mitigate the Civil Disorder Hazard

Community-Scale Organizational-Scale Government-Scale
Manipulate the hazard: Manipulate the hazard: Manipulate the hazard:
» None > None » None
Reduce exposure and  Reduce exposure and vulnerability: Reduce exposure and vulnerability:
vulnerability: > Evaluate existing emergency plans and update » Evaluate existing emergency plans and
» None accordingly update accordingly
Build local capacity: » Implement security measures and enhance »  Implement security measures and enhance
» None security levels security levels
>  Electronic illegal entry system — Confirm »  Electronic illegal entry system — Confirm
systems are in service and activate all features systems are in service and activate all
to the extent that operations permit features to the extent that operations permit
» Video surveillance system — Confirm the » Video surveillance system — Confirm the
system is in full service and recording system is in full service and recording
conditions. Enhance video surveillance of key conditions. Enhance video surveillance of
areas such as the lobby, entrances, and docks. key areas such as the lobby, entrances, and
If possible, record video files to an off-site docks. If possible, record video files to an off-
server or cloud computing platform. Ensure site server or cloud computing platform.
cameras can provide sufficient quality to Ensure cameras can provide sufficient
identify persons quality to identify people.
> Verify fire protection systems are ready, and »  Verify fire protection systems are ready, and
ignitable materials are secured. Verify all fixed ignitable materials are secured. Verify all
fire protection systems are in service fixed fire protection systems are in service
> Develop and implement evacuation procedures > Develop and implement evacuation
Build local capacity: procedures
» Connect and coordinate with local fusion Build local capacity:
centers. » Leverage the capabilities and capacities of

fusion centers.

Nature-based opportunities:
»  There are no identified nature-based solutions to mitigate the impacts from civil disorder.

6.7.4 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the civil disorder
hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

e Action 2023-006: Provide community resilience action planning assistance that promotes cooperation,
collaboration, informed and integrated planning, and equitable decision-making for interdisciplinary,
solutions-oriented projects
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Cyber Threats

A significant cyber disruption event may cause harm to critical functions and services across the public and private sectors by impairing
the confidentiality, integrity, or availability of electronic information, information systems, services, or networks; and/or threaten public
safety, undermine public confidence, have a negative effect on the state economy, or diminish the security posture of the state.
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7. CYBER THREATS

2023 SHMP Changes

e Cyber threat events that occurred in the State of Idaho from January 1, 2018, through December 31, 2022, were
researched for the 2023 SHMP.

e New and updated figures from federal and state agencies were incorporated.

e This section discusses how cyber threats may impact socially vulnerable populations and community lifelines.

7.1 HAZARD DESCRIPTION

A significant cyber disruption event as defined from the National Cyber Incident Response Plan dated September
2010 as “an event that is likely to cause, or is causing, harm to critical functions and services across the public and
private sectors by impairing the confidentiality, integrity, or availability, of electronic information, information
systems, services, or networks; and/or threaten public safety, undermine public confidence, have a negative effect
on the state economy, or diminish the security posture of the state”.

Cyber disruption is a hazard that touches many aspects of communities: industry, government, health, business,
and private. As information technology continues to flourish and grow in capability and interconnectivity, cyber
disruptions become increasingly frequent and destructive. They are a fast-growing area of crime, and more
criminals are using the Internet to commit a diverse range of criminal activities. These types of crimes can cause
serious harm and pose a real threat to victims worldwide (INTERPOL 2017).

Cyber security has shifted its focus from preventing initial entry to limiting damage once a system has been
penetrated by identifying breaches and isolating the malware to stop it. Centralized systems like Supervisory
Control and Data Acquisition (SCADA) are used to control infrastructure such as: communications, utilities,
transportation, medical facilities, law enforcement, business, financial systems, and personally identifiable
information, all which may be compromised by cyber disruptions spreading. A state cyber-security group is
working to address risk to state agencies’ systems.

Cybercrime costs “include damage and destruction of data, stolen money, lost productivity, theft of intellectual
property, theft of personal and financial data, embezzlement, fraud, post-attack disruption to the normal course of
business, forensic investigation, restoration and deletion of hacked data and systems, and reputational harm.” The
2022 Official Cybercrime Report provides cyber economic facts, figures, predictions, and statistics that convey
the magnitude of the cyber threat, and market data to help understand what can be done about it (Cybersecurity
Ventures 2022).

In 2020, the State of Idaho ranked 38th in the United States for the number of cybercrime victims reported to the
Internet Crime Complaint Center. The State ranked 42nd for total victim losses as reported to the Internet Crime
Complaint Center (FBI 2020).
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This SHMP update addresses three types of cyber threat for Idaho, as described in the sections below: cybercrime,
cyber terrorism, and space weather.

7.1.1 Cybercrime

Computer systems on the county, local, and individual level are likely to experience a variety of cybercrime, from
malware to targeted attacks on system capabilities. These cybercrime attacks specifically seek to breach
information technology (IT) security measures designed to protect an individual or organization. The initial attack
is subsequently followed by further, more severe attacks for the purpose of causing harm or stealing data.
Organizations are prone to a multitude of different types of attacks. Table 7-1 describes the most common types
of cyber-attacks seen today.

Table 7-1. Common Cyberattack Mechanisms

Type Description

Social Engineering  In the context of cyber-security, this refers to an effort to psychologically manipulate a person, especially through
misrepresentation or deception (as in a con game), to gain access to information. The manipulation often relies on
the trusting nature of most individuals or makes use of many persons’ natural reluctance to offend others or
appear too mistrustful. The ruse may involve creating impressions that make things appear more benevolent,
trustworthy, and reliable than they actually are. Some schemes are very complex and involve several stages of
manipulation over a substantial period of time.

Socially Engineered Programs designed to mimic legitimate processes (e.g., updating software, running fake antivirus software) with
Trojans the end goal of human-interaction caused infection. When the victim runs the fake process, the Trojan is installed
on the system.

Unpatched Software Nearly all software has weak points that may be exploited by malware. Most common software exploitations occur
with Java, Adobe Reader, and Adobe Flash. These vulnerabilities are often exploited as small amounts of
malicious code are often downloaded via drive-by download.

Spoofing Attempting to gain access to a system by posing as an authorized user, synonymous with impersonating,
masquerading, or mimicking. Attempting to fool a network user into believing that a particular site was reached,
when actually the user has been led to access a false site that has been designed to appear authentic, usually for
the purpose of gaining valuable information, tricking the user into downloading harmful software, or providing

funds to the fraudsters.

Malware Software that can destroy data, affect computer performance, cause a crash, or even allow spammers to send
email through an account.

Phishing Malicious email messages that ask users to click a link or download a program. Phishing attacks may appear as
legitimate emails from trusted third parties.

Spear Phishing A form of phishing that targets a specific individual, company, or agency, usually relying on an accumulation of

information to make subsequent ruses more effective when further probing the target, until a successful security
breach finally becomes possible.

Pharming Arranging for a web’s site traffic to be redirected to a different, fraudulent site, either through a vulnerability in an
agency’s server software or through the use of malware on a user’'s computer system.

Password Attacks  Third party attempts to crack a user's password and subsequently gain access to a system. Password attacks do
not typically require malware, but rather stem from software applications on the attacker’s system. These
applications may use a variety of methods to gain access, including generating large numbers of generated
guesses, or dictionary attacks, in which passwords are systematically tested against all of the words in a
dictionary.

Drive-by Downloads Malware is downloaded unknowingly by the victims when they visit an infected site.

Denial of Service Attacks that focus on disrupting service to a network in which attackers send high volumes of data until the
Attacks (Do$) network becomes overloaded and can no longer function.
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Type Description
Man in the Middle ~ MITM attacks mirror victims and endpoints for online information exchange. In this type of attack, the MITM
(MITM) communicates with the victim who believes is interacting with the legitimate endpoint website. The MITM is also

communicating with the actual endpoint website by impersonating the victim. As the process goes through, the
MITM obtains entered and received information from both the victim and endpoint.

Malvertising Malware downloaded to a system when the victim clicks on an affected ad.

Adware A form of software that displays advertising content in a manner that is potentially unexpected and unwanted by
users, which may also include various user-tracking functions (similar to spyware).

Spyware Software that allows others to gain private information about a user, without that person’s knowledge or consent,

such as passwords, credit card numbers, social security numbers, or account information.

Advanced Persistent An attack in which the attacker gains access to a network and remains undetected. APT attacks are designed to

Threat (APT) steal data instead of cause damage.

Ransomware Malware that locks a person’s keyboard or computer to prevent them from accessing data until you pay a ransom,
usually in Bitcoin. A popular variation of this is ransom cryptware, which corrupts files using a private key that only
the attacker possesses.

Virus A program or code that attaches itself to a legitimate, executable program, and then reproduces itself when that
program is run.
Worm A self-contained program (or set of programs) that can spread copies of itself to other computer systems, usually

through network connections of email attachments.

Cyber disruptions may be driven by criminal motives for profit, extortion, or theft, or as deliberate attacks to
destroy, damage, or interfere with infrastructure systems. The assessment for the likelihood of an event involving
this tactic is moderate, based on a review of threats and trends related to this type of attack methodology both
nationally and at the state level. Intelligence also indicates this methodology has been used in limited attacks and
attempted attacks both overseas and within the United States with some level of success as a viable tactic.

7.1.2 Cyber Terrorism

The Federal Bureau of Investigation (FBI) defines cyber terrorism as the premeditated, politically motivated,
attack against information, computer systems, computer programs, and data which result in violence against non-
combatant targets by sub-national groups or clandestine agents. It is a deliberate act of computer-to-computer
attack that undermines the confidentiality, integrity, or availability of a computer or computer system or
information. The motive behind such disruptions can be driven by religious, political, or other objectives. Like
traditional terrorism tactics, cyberterrorism’s purpose is to evoke very strong emotional reactions such as anxiety,
fear, anger, despair, depression, or even sympathy as a recruitment tool for an organization. However, the
mechanism for achieving these goals is through IT and not necessarily a tangible violent or physically disruptive
action.

As an organizational objective, cyberterrorism includes specific functions outside of or in addition to a typical
cyberattack. Terrorist groups today use the internet daily for recruitment, training, fundraising, communication, or
planning. Organizational cyberterrorism can use platforms such as social media, as a tool to spread a message
beyond country borders and instigate physical forms of terrorism. Additionally, organizational goals may use
systematic attacks as a tool for training new members of a faction in cyber warfare.

Undermining as an objective seeks to achieve the hindrance of normal functioning computer systems, services, or
websites. Such methods include defacing, denying, and exposing information. While undermining tactics are
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typically used due to high dependence on online structures to support vital operational functions, they typically do
not result in grave consequences unless undertaken as part of a larger attack.

Three kinds of undermining attacks that can be conducted on computers include attacks of physical means,
electronic means, and attacks using malicious code (Waldron 2011). Specifically, these types of attacks include:

e Directing conventional kinetic weapons against computer equipment, a computer facility, or transmission
lines to create a physical attack that disrupts the reliability of equipment.

e The power of electromagnetic energy, most commonly in the form of an electromagnetic pulse (EMP),
can be used to create an electronic attack (EA) directed against computer equipment or data
transmissions. By overheating circuitry or jamming communications, an EA disrupts the reliability of
equipment and the integrity of data.

e Malicious code can be used to create a cyberattack, or computer network attack (CNA), directed against
computer processing code, instruction logic, or data. The code can generate a stream of malicious network
packets that can disrupt data or logic through exploiting vulnerability in computer software, or a weakness
in the computer security practices of an organization. This type of cyberattack can disrupt the reliability
of equipment, the integrity of data, and the confidentiality of communications (Clay 2008).

The destructive objective for cyberterrorism is what organizations fear most. By computer technology and the
internet, terrorists seek to inflict destruction or damage on tangible property or assets, and even death or injury to
individuals. There are no cases of pure cyberterrorism as of the date this plan was created.

7.1.3 Space Weather

Space weather (geomagnetic storms) refers to the variable conditions on the sun and in space that can influence
the performance of technology used on earth. Extreme space weather could potentially cause damage to critical
infrastructure, especially the electric grid. Space weather can produce electromagnetic fields that induce extreme
currents in wires, disrupting power lines, and even causing widespread blackouts. Severe space weather also
produces solar energetic particles, which can damage satellites used for commercial communications, global
positioning, intelligence gathering, and weather forecasting. Geomagnetic storms are disturbances in the
geomagnetic field caused by gusts in the solar wind that blows by Earth. Solar Radiation Storms are elevated
levels of radiation that occur when the numbers of energetic particles increase. Radio Blackouts are disturbances
of the ionosphere caused by x-ray emissions from the Sun (NOAA 2023).

Different types of space weather can affect different technologies on earth. Solar flares can produce strong x-rays
that degrade or block high-frequency radio waves used for radio communication during events known as radio
blackout storms. Solar Energetic Particles (energetic protons) can penetrate satellite electronics and cause
electrical failure. These energetic particles also block radio communications at high latitudes during Solar
Radiation Storms. Geomagnetic storms can also modify the signal from radio navigation systems causing
degraded accuracy (NOAA 2023). Figure 7-1 shows the voltages that can be induced on the nation’s power grid
in the event of a once-in-a-century magnetic super-storm. This figure shows that widespread power grid
disruptions or outages would include high-voltage transmission lines throughout the State of Idaho.

State of Idaho Hazard Mitigation Plan 7-4



Part 2—Hazard Profiles and Risk Assessments 7. Cyber Threats

Source: (Physics World 2020)

Figure 7-1. Voltages Induced by a 100-Year Super Geomagnetic Storm (Yellow 900 Volts to Dark Violet 10 Volts)

The class of cyber incidents that fit within the term “cyber disruption” can be described through examples such as
(NASCIO 2016):

A cyber-attack on the power grid leading to loss of power to a significant population

A cyber-attack on water treatment and delivery leading to a loss of water supply to a significant
population

Cyber-attacks on financial management, healthcare providers, transportation systems, education

A cyber-attack on network capabilities leading to loss of communications which then hampers, interrupts,
or prevents the operation of government and requires implementation of a continuity of operations plan

A hurricane, flood, tornado, earthquake, or other natural disaster that impairs or destroys a key
infrastructure asset that then precipitates the loss of connectivity over the internet or internal network

Natural disaster that impairs or destroys a data center which then precipitates loss of connectivity or loss
of data access and requires implementation of a continuity of operations plan

A natural disaster that is further complicated due to an ensuing cyber-attack

A solar type of event large enough in size to cause some sort of regional cyber disruption
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7.2 HAZARD LOCATION

Cyber disruptions can occur anywhere in Idaho where technological systems exist or are utilized. They can
originate from any computer to affect any other computer in the world. If a system is connected to the Internet or
operating on a wireless frequency, it is susceptible. Targets of cyber disruptions can be individual computers,
networks, organizations, business sectors, or governments. Financial institutions and retailers are often targeted to
extract personal and financial data that can be used to steal money from individuals and banks. The most affected
sectors are finance, energy and utilities, and defense and aerospace, as well as communication, retail, and health
care. Both public and private operations in the State of Idaho are threatened on a near-daily basis by millions of
cyberattacks developed to automatically seek technological vulnerabilities.

7.3 PREVIOUS HAZARD OCCURRENCES

7.3.1 Disaster and Emergency Declarations

No FEMA, USDA, or State disaster declarations or proclamations related to cyber threats have been issued
relevant to Idaho or any of its counties.

7.3.2 Event History
Table 7-2 lists significant cyber disruption events that impacted the State of Idaho between 2018 and 2022.

Table 7-2. Cyber Disruption in Idaho (2018 to 2022)

Date Event Type |Counties Affected | Description

August 11, 2021 Malware Twin Falls County departments were forced to operate on a limited basis due to internet and
computer outages caused by malware. The local court system was also
temporarily affected by this attack.

June 4, 2020 Ransomware Kootenai The Post Falls Police Department was the target of a ransomware attack that
temporarily disrupted computer systems but was noted as being unsuccessful in
accessing any sensitive data. Email and digital media were affected in this attack.

7.4 PROBABILITY OF FUTURE HAZARD EVENTS
7.4.1 Overall Probability

Cyber threats are an emerging hazard that has the potential to impact the State’s computer infrastructure and the
systems and services provided to the public. Concerns about cyber threats are growing throughout Idaho and the
United States, and their impacts could have crippling effects.

As is the case for any large government organization, the State of Idaho will continue to be impacted and
compelled to respond to cyber disruption events in the future. The nature of these attacks is projected to evolve
over time. With the establishment of the Idaho Cybersecurity Taskforce in 2015, strategies and processes to detect
vulnerabilities, prevent future attacks, and protect state governmental networks are being developed (State of
Idaho 2022). Solar storm activity is expected to occur in the future as well. Solar storms will likely cause one or
more serious infrastructure failures in the future, due to the extent of reliance on electronic and satellite systems
that are vulnerable to disruptions. In the event of solar storms, NASA’s Solar Shield Project shows strong currents
and warns power companies to protect their systems.
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7.4.2 Climate Change Impacts

Climate change may impact the frequency or severity of cyber-attacks as valuable resources become scarcer. The
increased use of computing resources due to a surge in remote work, blockchain mining, and supercomputing also
contributes to climate change. People who no longer trust financial institutions due to prominent hacks and leaks
are shopping and trading online or putting their money in cryptocurrencies (Brode 2022).

Although cyber disruption is categorized as a human-caused hazard, climate change impacts could have cascading
effects potentially causing a cyber disruption. Such instances would be severe storms, as well as flooding
associated with potential rain on snow events. If the damage was caused to computer systems or servers, this
could cause a cyber disruption for that agency/building.

7.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections. Figure 3-7 displays the projected population growth by 2026. With this
update the Idaho Department of Labor produced population projection data for each region in the state through
2029.

As populations increase, the impacts on a cyber disruption, such as a utility failure, will increase in terms of
impacts as more people will be left vulnerable. Development trends across the State can greatly influence and

impact future cyber events. As the State gains more population, the number of connected devices will increase,
thus increasing the number of Idaho’s citizens potentially impacted.

7.5 IMPACT ANALYSIS
7.5.1 Severity

Cybercrime and Cyber Terrorism

It should be noted there is a difference between a cyber incident and cyber disruption.

e A cyber incident would have impacts such as a specific device/system/network; an individual or specific
customer base; loss of specific information such as personal identifiable information; limited in time
duration (minutes to days); and an objective of containment, restoration, and recovery (NASCIO 2016).
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e A cyber disruption would have impacts such as regional, national or multi-national profound detrimental
effect on life within a region; impaired or destroyed a critical infrastructure asset such as a data center,
power generation plant, distribution of electricity, treatment and distribution of water; and cascade,
domino effects of disruptions (e.g., loss of electrical distribution leads to halting of water pumps and thus
the distribution of water; without water cooling units in large facilities other equipment fails). Cyber
disruptions target a population, a region, a critical infrastructure asset, a certain skill, knowledge, data or
information asset an entire industry or service or service cluster, an entire jurisdiction, a government
function, or a government official or role (NASCIO 2016).

A cyber disruption may initially be identified as a cyber incident depending on the scope. This is also defined by
each individual entity, depending on how critical the compromised system or data is.

There is no widely used extent or magnitude ranking for cybercrimes or cyber terrorism at present. The magnitude
of extent will vary greatly based on the extent and duration of the impact, and the extent will vary based upon
which specific system is affected by an attack, the warning time, and ability to preempt an attack. The University
of Maryland developed a Cyber Disruption Index (CDI) to standardize the assessment of cyber disruption events
(see Figure 7-2). The index compares the consequences of a cyber event along three dimensions: scope, effect on
impacted devices, and duration. These values can be measured after an event or roughly estimated by analysts
with general knowledge (University of Maryland 2017).

Source: (University of Maryland 2017)

CDI = Scope x Magnitude x Duration

Scope of the Event Magnitude of the Event Duration of the Event

Insignificant number and/or Insignificant effect on the Insignificant (minutes)
importance of devices (0.2) productivity of equipment (0.2) system down time (0.2)

Minimal number and/or Minimal effect on the Minimal (minutes to hours)
importance of devices (0.4) productivity of equipment (0.4) system down time (0.4)

Significant number and/or Significant effect on the Significant (hours to days)
importance of devices (0.6) productivity of equipment (0.6) system down time (0.6)

Massive number and/or Massive effect on the Massive (days to weeks) system
importance of devices (0.8) productivity of equipment (0.8) down time (0.8)

All devices in a network (1.0) Complete loss of productivity Total (weeks to indefinite) system
(1.0) down time (1.0)

Figure 7-2. Cyber Disruptive Index
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A cyber disruption can affect a variety of sectors with potentially severe consequences. The following areas may
be affected by an attack:

Health and safety of persons in affected areas: No direct loss of life is expected from an attack. Indirect
injuries or deaths may result from secondary effects to critical life-sustaining resources such as energy
and water.

Health and safety of response personnel: No direct effects to the health and safety of response personnel
are expected; however, critical response systems may be affected.

Continuity of operations: Severe effects to continuity of operations could result if a cyber-attack reached
critical operational systems or systems that were needed to carry out the operation.

Property, facilities, and infrastructure: Effects can range from annoyance to complete shutdown of critical
infrastructures caused by infiltration of supervisory control and data acquisition (SCADA) systems.
Secondary effects could disturb public welfare and property by denying services or providing false
readings.

Delivery of services: Cyber-attacks may affect delivery of services if the system was infiltrated and
directed to malfunction by self-destructing or overloading.

Environment: Generally, cyber terrorism has no direct effect on the environment; however, the
environment may be affected should a release of a hazardous material occur because of critical
infrastructure failure.

Economic and financial conditions: Because of the heavy reliance on the electronic transfer of economic
and commercial information, the economy could be affected by communication difficulties.

Regulatory and contractual obligations: Cyber-attacks would have no significant effect on regulatory or
contractual obligations, other than the possible elimination of electronic records, which would affect both.

Reputation of the entity: If exposed vulnerabilities were known and not reduced or eliminated before the
attack, the entity would suffer major damage to their reputation for not taking action before the incident.

Space Weather

The NOAA space weather scales were introduced to communicate to the general public the current and future
space weather conditions and their possible effects on people and systems. The scales correlate space weather
events with their likely effects on technological systems. They describe the environmental disturbances for three
event types: solar radiation storms (S-scale) (see Table 7-3), radio blackouts (R-scale) (see Table 7-4), and
geomagnetic storms (G-scale) (see Table 7-5). The scales have humbered levels, analogous to hurricanes,
tornadoes, and earthquakes that convey severity. The scales also list possible effects at each level, show how often
such events occur, and give a measure of the intensity of the physical causes. For details regarding the physical
measure and average frequency, refer to the NOAA Space Weather Scales website at:
http://www.swpc.noaa.gov/noaa-scales-explanation.
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Table 7-3. Solar Radiation Storms

Scale |Description | Effect

Extreme Biological: Unavoidable high radiation hazard to astronauts on EVA (extra-vehicular activity); passengers and
crew in high-flying aircraft at high latitudes may be exposed to radiation risk.
Satellite operations: Satellites may be rendered useless, memory impacts can cause loss of control, may cause
serious noise in image data, star-trackers may be unable to locate sources; permanent damage to solar panels
possible.
Other systems: Complete blackout of HF (high frequency) communications possible through the polar regions,
and position errors make navigation operations extremely difficult.

Severe Biological: Unavoidable radiation hazard to astronauts on EVA; passengers and crew in high-flying aircraft at high
latitudes may be exposed to radiation risk.
Satellite operations: May experience memory device problems and noise on imaging systems; star-tracker
problems may cause orientation problems, and solar panel efficiency can be degraded.
Other systems: Blackout of HF radio communications through the polar regions and increased navigation errors
over several days are likely.

S3 Strong Biological: Radiation hazard avoidance recommended for astronauts on EVA; passengers and crew in high-flying
aircraft at high latitudes may be exposed to radiation risk.
Satellite operations: Single-event upsets, noise in imaging systems, and slight reduction of efficiency in solar
panel are likely.
Other systems: Degraded HF radio propagation through the polar regions and navigation position errors likely.

S2 Moderate  Biological: Passengers and crew in high-flying aircraft at high latitudes may be exposed to elevated radiation risk.
Satellite operations: Infrequent single-event upsets possible.
Other systems: Small effects on HF propagation through the polar regions and navigation at polar cap locations
possibly affected.

$1 Minor Biological: None.
Satellite operations: None.
Other systems: Minor impacts on HF radio in the polar regions.

Source: (NOAA 2023)

Table 7-4. Radio Blackouts

Scale |Description |Effect
Extreme HF Radio: Complete HF (high frequency) radio blackout on the entire sunlit side of the Earth lasting for a number
of hours. This results in no HF radio contact with mariners and en route aviators in this sector.
Navigation: Low-frequency navigation signals used by maritime and general aviation systems experience outages
on the sunlit side of the Earth for many hours, causing loss in positioning. Increased satellite navigation errors in
positioning for several hours on the sunlit side of Earth, which may spread into the night side.
Severe HF Radio: HF radio communication blackout on most of the sunlit side of Earth for one to two hours. HF radio
contact lost during this time.
Navigation: Outages of low-frequency navigation signals cause increased error in positioning for one to two hours.
Minor disruptions of satellite navigation possible on the sunlit side of Earth.
R3 Strong HF Radio: Wide area blackout of HF radio communication, loss of radio contact for about an hour on sunlit side of
Earth.
Navigation: Low-frequency navigation signals degraded for about an hour.
R2 Moderate HF Radio: Limited blackout of HF radio communication on sunlit side, loss of radio contact for tens of minutes.
Navigation: Degradation of low-frequency navigation signals for tens of minutes.
R1 Minor HF Radio: Weak or minor degradation of HF radio communication on sunlit side, occasional loss of radio contact.
Navigation: Low-frequency navigation signals degraded for brief intervals.

Source: (NOAA 2023)
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Table 7-5. Geomagnetic Storms

Scale |Description |Effect

Extreme Power systems: Widespread voltage control problems and protective system problems can occur; some grid
systems may experience complete collapse or blackouts. Transformers may experience damage.
Spacecraft operations: May experience extensive surface charging, problems with orientation, uplink/downlink and
tracking satellites.
Other systems: Pipeline currents can reach hundreds of amps, HF (high frequency) radio propagation may be
impossible in many areas for one to two days, satellite navigation may be degraded for days, low-frequency radio
navigation can be out for hours, and aurora has been seen as low as Florida and southern Texas (typically 40°
geomagnetic lat.).

Severe Power systems: Possible widespread voltage control problems and some protective systems will mistakenly trip

out key assets from the grid.

Spacecraft operations: May experience surface charging and tracking problems, corrections may be needed for
orientation problems.

Other systems: Induced pipeline currents affect preventive measures, HF radio propagation sporadic, satellite
navigation degraded for hours, low-frequency radio navigation disrupted, and aurora has been seen as low as
Alabama and northern California (typically 45° geomagnetic lat.).

G3 Strong Power systems: Voltage corrections may be required, false alarms triggered on some protection devices.
Spacecraft operations: Surface charging may occur on satellite components, drag may increase on low-Earth-orbit
satellites, and corrections may be needed for orientation problems.

Other systems: Intermittent satellite navigation and low-frequency radio navigation problems may occur, HF radio
may be intermittent, and aurora has been seen as low as lllinois and Oregon (typically 50° geomagnetic lat.).

G2 Moderate  Power systems: High-latitude power systems may experience voltage alarms, long-duration storms may cause
transformer damage.

Spacecraft operations: Corrective actions to orientation may be required by ground control; possible changes in
drag affect orbit predictions.

Other systems: HF radio propagation can fade at higher latitudes, and aurora has been seen as low as New York
and Idaho (typically 55° geomagnetic lat.).

G1 Minor Power systems: Weak power grid fluctuations can occur.

Spacecraft operations: Minor impact on satellite operations possible.
Other systems: Migratory animals are affected at this and higher levels; aurora is commonly visible at high
latitudes (northern Michigan and Maine).

Source: (NOAA 2023)

Electric power, spacecraft, and aviation industries are the main industries whose operations can be adversely
impacted by space weather events. The effects of space weather can also be experienced by the growing number
of Global Positioning System (GPS) users, such as the oil and gas industry, which relies on GPS data to support
offshore drilling operations. Space weather events can lead to major power outages, which has the potential to
affect nearly all sectors of society: communications, transportation, banking and finance, commerce,
manufacturing, energy, government, education, health care, public safety, emergency services, food and water
supply, and sanitation. The severity of the impacts depends on numerous variables, including the duration of the
outage (National Academies Press 2009).

7.5.2 Warning Time

Cybercrime and Cyber Terrorism

A cyber disruption can occur with relatively little to no warning. In 2015, the State of 1daho established the Idaho
Cybersecurity Taskforce that implements strategies and processes to detect vulnerabilities, prevent future attacks,
and protect state governmental networks (State of Idaho 2022). At the federal level, numerous agencies (such as
the FBI and Central Intelligence Agency (CIA) are working collaboratively to thwart cybercrimes and cyber
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terrorism attacks. The warning time depends upon the ability of these agencies to recognize that a threat exists and
their ability to stop the attack. Even with these agencies on task to monitor cyber threats, a cyber-disruption can
occur with no warning.

Space Weather

Space weather events can be predicted, providing some time to prepare for a potential disturbance. The time from
the prediction of a geomagnetic storm to its onset typically varies between 16 and 90 hours, although an event
may begin within tens of minutes of an observed sunspot eruption. After a space weather event begins, it may still
take hours or days to reach its maximum (U.S. Department of Homeland Security 2019).

NOAA'’s Space Weather Prediction Center (SWPC) provides the following alerts, warnings, watches, and
forecasts for geomagnetic storms (SWPC - NOAA n.d.):

o A Geomagnetic Storm Watch is based on a forecast of an impending geomagnetic storm in one to three
days. The lead time is largely determined by the velocity of the driving coronal mass ejection. Some of
the historically fastest coronal mass ejections arrived in well under a day——16- to 18-hour transits have
been observed. A watch carries a lower degree of confidence in intensity and in timing than a warning,
but it provides longer-range notification.

e A Geomagnetic Storm Warning is based on upstream solar wind observations. A warning carries a
higher degree of confidence in timing and intensity than a watch but is generally issued only minutes to a
couple of hours in advance. SWPC’s space weather forecasters can supply additional comments in a
warning and may be able to indicate the specific level of intensity expected.

¢ A Geomagnetic Storm Alert is based on ground-based magnetometer observations and indicates a
specific storm threshold being reached. In other words, an alert describes an event already underway.

e A Geomagnetic Sudden Impulse Expected Warning is issued when a shock has been observed in the
upstream solar wind data. Based on the post-shock velocity, space weather forecasters generate a warning
period of when this disturbance is expected at Earth.

e The Geomagnetic Sudden Impulse Summary is issued when a shock is observed at Earth, as indicated
by the response of ground-based magnetic observatories. This can confirm the arrival of an anticipated
coronal mass ejection.

7.5.3 Cascading Impacts

Cyber disruptions have an almost limitless potential to impact all of the human-caused hazards in both numerous
and unforeseen ways. Power grid systems are susceptible to cyberattacks and when impacted, could lead to long-
term power outages. It has been noted that malicious software could harm critical infrastructure operations,
including power systems. Regarding natural hazards, while cyber disruptions cannot directly influence those
events, it is possible for related systems to be affected. For instance, any computerized systems that manage flood
control systems could potentially be impacted by a cyber-event, thereby possibly causing a flood event. Cyber
disruptions could impact the environment in several ways, as affected systems could stop functioning as intended.
It is difficult to predict such impacts as the systems that could be possibly involved are so numerous and complex.

Cyber disruption could also be caused by several other hazards. Earthquakes, flooding, and extreme weather such
as severe storms could cause any number of cyber disruption issues through availability of the cyber network. If
hardware, computer systems, networks, servers, and backups are damaged due to other hazards, it will cause a
cyber disruption for that specific area damaged.
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7.5.4 Environmental Impacts

Cyber disruptions could impact the environment in several ways, as affected systems could stop functioning as
intended. It is difficult to predict such impacts as the systems that could be possibly involved are so numerous and
complex. For instance, any computerized systems that manage flood control systems could potentially be
impacted by a cyber-event, thereby possibly causing a flood event.

7.5.5 Local Hazard Mitigation Plan Impacts

Ten of the hazard mitigation plans prepared for Idaho’s counties list cyber disruption as a hazard of concern, and
two counties rank it as a high-impact hazard:

o Kootenai County

¢ Blaine County

An additional four counties identified cyber disruption as a medium-impact hazard.

Local plans do not provide data that can be used to summarize statewide exposure and loss potential of people and
structures for the cyber threat hazard.

7.6 VULNERABILITY OF PEOPLE AND ASSETS

7.6.1 Total and Socially Vulnerable Populations

The entire population of the State of Idaho and all critical assets operated by a computer system are exposed to
cyberattacks. Any areas where technological systems exist or are utilized are vulnerable to cyber disruption. This
includes county and municipal buildings and infrastructure. All critical facilities operated by electricity and/or a
computer system are vulnerable to cyberattacks. Cyberattacks may affect structures if any critical electronic
systems suffer service disruption. For instance, a cyberattack may cripple the electronic system that controls a
cooling system or pressure system within critical infrastructure. This may result in physical damage to the
structure from components overheating, or an explosion if pressure relief systems are rendered inoperable. Such
failures may not be immediately recognizable as cyberattacks, appearing at first to be attributable to mechanical
malfunctions.

If an attack targets critical infrastructure (such as the power grid) impacting life support systems in a healthcare
facility, the effects on life, health, and safety could be dire. Likewise, if a cyberattack affects the emergency
response system, such as by rendering a 911 call center or the radio network inoperable, emergency services at the
county and local level could be hindered, which may result in increased injury or loss of life during emergency
situations. If a cyber-disruption impacts the power or utility grid, individuals with medical needs would be
impacted the most. These populations are most vulnerable because many of the life-saving systems they rely on
require power. Power redundancy is recommended for the essential and critical facilities that serve vulnerable
populations.

Because the cyber threat hazard is assumed to affect the entire State of Idaho, the vulnerability of individual
jurisdictions in the state depends primarily on the total population and socially vulnerable population in the
jurisdiction. Table 7-6 summarizes the vulnerable and total population for the entire state and for the top ranked
counties. Detailed results for all counties are provided in Table 4-5.
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Table 7-6. Total and Socially Vulnerable Populations Statewide and in Highest-Ranked Counties

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 1,754,367 1. Ada (469,473) 2. Canyon (223,890) | 3. Kootenai (161,676)
Vulnerable Population in the Hazard Area 384,687 1. Canyon (65,783) | 2. Bonneville (31,670) 3. Ada (26,996)
Vulnerable Hazard Area Population as % of 21.9% Benewah, Clark, Lincoln, Power (all 100%)

Total County or State Hazard Area Population

7.6.2 National Risk Index Ratings
The NRI does not include data on hazard events relating to cyber threats for the State of Idaho.

7.6.3 Vulnerability of Facilities, Infrastructure and Community Lifelines

All State-owned or -leased facilities are vulnerable to cyber threats. While the physical structures of the buildings
are typically not at risk, information systems and data storage within those buildings are vulnerable. State
computer networks may contain sensitive information and data, making them targets for cyber-attacks. Many
assets are also essential to daily operations with computer networks to monitor and control functions throughout
the State. A large-scale cyber incident could lead to significant economic losses to impacted State departments
and agencies, businesses, and other industries. All State-owned or -leased assets are exposed to cyber threat. All
community lifelines are vulnerable; and interruption of services may impact facilities that need to be in operation
in response to a cyber-attack.

7.6.4 Potential Losses Due to a Hazard Event

Cyber-attacks are not likely to result in any losses associated with damage or impairment to State assets. All
losses from this hazard would be associated with impacts on the economy, based on impaired operations due to
affected information technology infrastructure.

Economic impacts can be far-reaching if a cyberattack is prolonged for a week or longer. Companies and
government services can lose large sums of unrecoverable revenue from site downtime and possible compromise
of sensitive confidential data. On average, small instances of data loss (fewer than 100 files) have cost businesses
between $18,000 to $35,000, and large-scale incidents have been reported to cost as much as to $15.6 million
(Rock 2023). Cyber-incidents could result in the theft or modification of important data—including personal,
agency, or corporate information—and the sabotage of critical processes, including the provision of basic services
by government or private-sector entities.

The State of Idaho will continue to be impacted by cyberattacks in the future. Computers and networks in
organizations of all sizes and industries around the U.S. will continue to suffer intrusion attempts on a daily basis
from viruses and malware that are passed through websites and emails. The nature of these attacks is projected to
evolve in sophistication over time.
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7.7 MITIGATING THE HAZARD

7.7.1 General Mitigation Approaches

Currently, all State executive branch agencies possess internal Information Technology (IT) departments that
work and operate independently. House Bill 607 was passed in the 2018 legislative session: “To establish in the
Office of the Governor the Office of Information Technology Services. This office will oversee and coordinate
implementation of information technology services and cybersecurity policies within the State of Idaho. The
existing information technology services functions currently performed by the State’s Department of
Administration would be transferred to this new office to facilitate consolidation and efficiency of IT service and
cyber security efforts across all agencies.” Specific to the cyber disruption hazard, the new agency will be
charged:

e To oversee implementation of cybersecurity policies to foster risk and cybersecurity management
telecommunications and decision-making with both internal and external organizational stakeholders.

e To coordinate and consult with state agencies and officials regarding information security needs.

e To coordinate with state agencies and officials on penetration tests and vulnerability scans of state
technology systems to identify steps to mitigate identified risks.

e To coordinate with state agencies and officials to ensure that state agencies implement mandatory
education and training of state employees and provide guidance on appropriate levels of training for
various classifications of state employees.

e To coordinate with appropriate state agencies to create, coordinate, publish, routinely update, and market
a statewide cybersecurity website as an information repository for intelligence sharing and cybersecurity
best practices.

e To coordinate public and private entities to develop, create and promote statewide public outreach efforts
to protect personal information and sensitive data from cyber threats.

e To promulgate and adopt reasonable rules for effecting the purposes of this act pursuant to the provisions
of chapter 52, title 67, Idaho Code.

Idaho state law requires entities to notify affected individuals of a data breach as soon as possible, unless a “good-
faith, reasonable, and prompt” investigation reveals that the personal information has not and will not be misused
(Idaho Legislature 2022). This law also applies to businesses that maintain personal data for another entity.
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Idaho Code 28-51-105, in the Commercial Transactions Code, states the following related to
“disclosure of breach of security of computerized personal information by an agency, individual
or a commercial entity” (Idaho Legislature 2022).

(1) A city, county or state agency, individual or a commercial entity that conducts business in Idaho and that owns or licenses
computerized data that includes personal information about a resident of Idaho shall, when it becomes aware of a breach of
the security of the system, conduct in good faith a reasonable and prompt investigation to determine the likelihood that
personal information has been or will be misused. If the investigation determines that the misuse of information about an Idaho
resident has occurred or is reasonably likely to occur, the agency, individual or the commercial entity shall give notice as soon
as possible to the affected Idaho resident. Notice must be made in the most expedient time possible and without unreasonable
delay, consistent with the legitimate needs of law enforcement and consistent with any measures necessary to determine the
scope of the breach, to identify the individuals affected, and to restore the reasonable integrity of the computerized data
system.

When an agency becomes aware of a breach of the security of the system, it shall, within twenty-four (24) hours of such
discovery, notify the office of the Idaho attorney general. Nothing contained in this section relieves a state agency’s
responsibility to report a security breach to the office of the chief information officer within the department of administration,
pursuant to the Idaho technology authority policies.

Any governmental employee who intentionally discloses personal information not subject to disclosure otherwise allowed by
law is guilty of a misdemeanor and, upon conviction thereof, shall be punished by a fine of not more than two thousand dollars
($2,000), or by imprisonment in the county jail for a period of not more than one (1) year, or both.

(2) An agency, individual or a commercial entity that maintains computerized data that includes personal information that the
agency, individual or the commercial entity does not own, or license shall give notice to and cooperate with the owner or
licensee of the information of any breach of the security of the system immediately following discovery of a breach if misuse of
personal information about an Idaho resident occurred or is reasonably likely to occur. Cooperation includes sharing with the
owner or licensee information relevant to the breach.

(3) Notice required by this section may be delayed if a law enforcement agency advises the agency, individual or commercial
entity that the notice will impede a criminal investigation. Notice required by this section must be made in good faith, without

unreasonable delay and as soon as possible after the law enforcement agency advises the agency, individual or commercial
entity that notification will no longer impede the investigation.

7.7.2 Catalog of Potential Mitigation Alternatives

Table 7-7 summarizes potential opportunities to mitigate the cyber threat hazard.

7.7.3 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the cyber threats
hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

e Action 2023-006: Provide community resilience action planning assistance that promotes cooperation,
collaboration, informed and integrated planning, and equitable decision-making for interdisciplinary,
solutions-oriented projects

e Action 2018-001: Create State Cyber Incident Response plan and integrate planning through TWG
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Table 7-7. Potential Opportunities to Mitigate the Cyber Threat Hazard

Organizational-Scale
Manipulate the hazard:

Community-Scale
Manipulate the hazard:

» None > None >
Reduce exposure and Reduce exposure and vulnerability:
vulnerability: > Apply all available software updates and >

> Apply all available upgrade accordingly

software updates >  Assign privileges based on risk exposure and >

and upgrade as required to maintain operations.
accordingly > Develop system recovery plans >
Build local capacity: > Enforce signed software execution policies >
» None > Detect, contain, and remove any malicious >

presence within the network

» Segregate critical networks and services >
»  Prioritize protection for accounts with >

elevated privileges or remote access and
those used on high value assets
Build local capacity:

» Actively manage systems and configurations

» Use hardware security features such as >
unified extensible firmware interface secure
boot, trusted platform module, and hardware
virtualization

» Leverage multi-sourced threat reputation >
services for files, DNS, URLSs, IPs, and email
addresses

Nature-based opportunities:

Government-Scale
Manipulate the hazard:

None

Reduce exposure and vulnerability:

Apply all available software updates and
upgrade accordingly

Assign privileges based on risk exposure and
as required to maintain operations.

Develop system recover plans

Enforce signed software execution policies
Detect, contain, and remove any malicious
presence within the network

Segregate critical networks and services
Prioritize protection for accounts with elevated
privileges or remote access and those used
on high value assets

Build local capacity:
>

Actively manage systems and configurations
Use hardware security features such as
unified extensible firmware interface secure
boot, trusted platform module, and hardware
virtualization

Leverage multi-sourced threat reputation
services for files, DNS, URLs, IPs, and email
addresses

Leverage the capabilities and capacities of the
State fusion center

» There are no identified nature-based solutions to mitigate the impacts from cyber threats.
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8. DROUGHT

2023 SHMP Changes

e Drought events that occurred in the State of Idaho from January 1, 2018, through December 31, 2022, were researched
for the 2023 SHMP.

e New and updated figures from federal and state agencies were incorporated.
e This section discusses how the drought hazard may impact socially vulnerable populations and community lifelines.

e National Risk Index ratings are included for the counties identified as most vulnerable to the drought hazard.

8.1 HAZARD DESCRIPTION

Drought is an expected phase in the climactic cycle of almost any geographical region, including the State of
Idaho. Objective, quantitative definitions for drought exist, but most authorities agree that, because of the many
factors contributing to it and because its onset and relief are slow and indistinct, none are entirely satisfactory.
According to the National Drought Mitigation Center (NDMC), drought originates from a deficiency of
precipitation over an extended period of time, usually a season or more. This deficiency results in a water shortage
for some activity, group, or environmental sector. A condition perceived as drought in a given location is the
result of a significant decrease in water supply relative to what is normal in that area. To compare drought across
regions with different climates, most drought indices rank current conditions based on their departure from what
is statistically normal in that area.

8.1.1 Drought Indices

Several indices are used to measure how precipitation rates are different from historical norms. Government
officials likely consult multiple indices before making decisions regarding declarations and the availability of
funding. It is not uncommon for two different drought indices to vary widely in their depiction of current
conditions, this is due to the fact that drought is experienced and defined in numerous ways by the various indices.
For example, if some farmers depend on the diversion of stream flow to irrigate crops and other farmers depend
only on rainfall to supply water to their crops, their experience of drought could be completely different. The
irrigated farms in Idaho depend on longer term water supply conditions especially snowpack accumulation during
the winter to maintain stream flows through the summer. The rain-fed farms are influenced much more by
shortfalls in summer rainfall.

Palmer Drought Severity Index and Standardized Precipitation Index

The Palmer Drought Severity Index is widely used by the U.S. Department of Agriculture for assessing large
areas where crop growth depends upon precipitation. But in the many irrigated areas of ldaho, the water supply is
dependent on mountain snowpack. Water supply can therefore depend on conditions that are quite distant from
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the crop area, and it may be supplemented by reservoir storage. Thus, the Palmer Index values do not accurately
reflect water supply for irrigated croplands in Idaho (Idaho Department of Water Resources 2001).

The Standardized Precipitation Index can identify emerging droughts farther in advance than the Palmer Index
(National Drought Mitigation Center 2023).

Surface Water Supply Index

The surface water supply index (SWSI) is based on the probability distribution of the sum of reservoir carryover
storage plus forecasted spring and summer stream flow. In basins without reservoirs, the natural stream flow
provides the irrigation supply, and the index is computer generated using stream flow as the sole input (Idaho
Department of Water Resources 2001). NRCS has worked with individual irrigation districts and water masters to
determine the SWSI threshold where shortages of the irrigation agriculture water supply start to occur. SWSI is
based on frequency analysis and is adapted to a particular river basin. Approximately 25 years of record are
required for datasets in the SWSI.

U.S. Drought Monitor

The U.S. Drought Monitor (USDM), established in 1999, is a weekly map of drought conditions produced jointly
by the National Oceanic and Atmospheric Administration, the U.S. Department of Agriculture, and the National
Drought Mitigation Center at the University of Nebraska-Lincoln (U.S. Drought Monitor 2023). Local NRCS,
IDWR, and NWS representatives comprise the Idaho Drought Committee and make recommendations to the U.S.
Drought Monitor about drought conditions based on snowpack, runoff, and stream flows. The group provides bi-
monthly recommendations during the spring and summer months when drought conditions are possible.

The USDM ranks drought conditions based on their departure from normal. A percentile represents the frequency
at which an event is likely to occur. For example, if current conditions are in the 5th percentile, it means such
conditions are only likely to be exceeded in dryness in 5 percent of years. Figure 8-1 shows the classification
system used in the USDM.

Source: (U.S. Drought Monitor 2023)

Example Percentile Range for Values for Standard Precipitation Index and Standardized

Category Description ) e .
Most Indicators Precipitation-Evapotranspiration Index

Normal or wet

None 31 or above -0.49 or above
conditions
Do Abnormally Dry 21to 30 -0.5to -0.79
D1 Moderate Drought 11 to 20.99 -0.8to-1.29
Severe Drought 6to 10.99 -1.3to -1.59
Extreme Drought 3to5.99 -1.6to -1.99
Exceptional
0to 2.99 -2.0 or less
Drought

Figure 8-1. Classifications Used in U.S. Drought Monitor
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Drought Impact Reporter

The National Drought Mitigation Center developed the Drought Impact Reporter in response to the need for a
national drought impact database for the United States. The Drought Impact Reporter maps the effects of drought,
based on reports from media, observers and other sources. Impacts are an observable loss or change at a specific
place and time due to drought. The Drought Impact Reporter is not a comprehensive set of data, but is useful in
tracking drought, if submissions are adequate, to aid in better understanding and response to drought impacts. The
main emphasis is for drought planning.

8.1.2 Types of Drought Measurement

There are five generally accepted, basic approaches to measuring drought: meteorological, hydrological,
agricultural, socioeconomic, and ecological (National Integrated Drought Information System n.d.):

Meteorological Drought

Meteorological drought is usually an expression of precipitation’s decline from statistically normal conditions
over some period of time. As such, these definitions are not usually region-specific, and are based on a thorough
understanding of regional climatology. A definition of drought developed in one part of the world may not apply
to another, given the wide range of meteorological definitions. Meteorological measurements are the first
indicators of drought. Common meteorological drought indices include the Standardized Precipitation Index (SPI)
and Evaporative Demand Drought Index (EDDI). Both are assessed at different timescales. The 12-month time
scale is roughly equivalent to water supply conditions that impact irrigated agriculture. Figure 8-2 and Figure 8-3
compare the indices for June 2023 at a 12-month timescale. Note that EDDI, which is developed around
evaporative demand (or higher than normal temperatures conditions) indicates much more severe drought than
SPI, which only monitors precipitation. Figure 8-4 shows SPI at the shorter 6-month time scale.

Source (NOAA 2023)

Drought categories Wetness categories
ED4 EDS [ ED1 ‘ EDO [ ‘EWO SR EW2 EW3 EW4
100% 98% 95% 90% 80% 70% 30% 20% 10% 5% 2% 0%

(EDDI-percentile category breaks: 100% = driest; 0% = wettest)

Q?N\ .

S

Figure 8-2. June 2023 12-Month Evaporative Demand Drought Index Map of the U.S.
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Drought Indices
Standardized Precipitation Index

Recent Observations

18Jun2023

Figure 8-3. 2023 NOAA SPI—12 Month

Source: (NOAA 2023)

Drought Indices

Standardized Precipitation Index
Recent Observations

18Jun2023

Figure 8-4. 2023 NOAA SPI 6-Month
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Agricultural Drought

Agricultural drought occurs when there isn’t enough soil moisture to meet the needs of a particular crop at a
particular time. Agricultural drought happens after meteorological drought but before hydrological drought.
Agriculture is usually one of the first and largest economic sectors to be affected by drought.

The Palmer Drought Severity Index and other soil moisture drought indices are good representatives of drought in
non-irrigated agricultural regions. Once soil moisture falls below a certain level plant growth and yield will suffer.
If soil moisture is depleted beyond the wilting point, the plant will die. Since the Palmer Drought Severity Index
does not account for irrigation, the index has limited function in the irrigated agricultural regions. Storage
capacity in reservoirs and stream flow are not a part of this index, therefore the severity of the drought in
agricultural regions along the Snake River Plain are less severe than indicated.

Hydrological Drought

Hydrological drought refers to deficiencies in surface and subsurface water supplies. It is measured as stream flow
and as lake, reservoir, and groundwater levels. There is a time lag between lack of rain and less water in streams,
rivers, lakes, and reservoirs, so hydrological measurements are not the earliest indicators of drought. When
precipitation is reduced or deficient over an extended period of time, this shortage will be reflected in declining
surface and subsurface water levels. It should be noted that water supply is not only controlled by precipitation
(amount, frequency, and intensity), but also by other factors including evaporation (which is increased by higher-
than-normal heat and winds), transpiration, and human use.

The main indicators of hydrologic drought used in Idaho are based on the USGS stream gage network (departure
from normal, see Figure 8-5), the NRCS snow water equivalent maps (see Figure 8-6) and the NRCS Surface
Water Supply Index (SWSI).

Source: (USGS 2023)
Streamflow: Status

® Above flood stage

All-time high for this 100" percentile
day (maximum)

Much above normal >90t percentile
Above normal 76t — 90th percentile
® Normal 25t — 75t percentile
Below normal 10th — 24t percentile
Much below normal <10% percentile

All-time low for this ot percentile
day (minimum)

@ Not flowing

@ Not ranked

“WyoMING # Measurement flag

worth Platte

Recent measurement unavailable

_______________ O Q. ahi® ¢
Figure 8-5. 2023 USGS Real-Time Stream flow Monitoring
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Source: (Idaho Department of Water Resources 2023)
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| MOKTHERN | 57 Pend Orille Mountain Snow Water Equivalent
| REGION | 92% Priest Lake As of Monday, April 03, 2023

Idaho NRCS SNOTEL Data
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Figure 8-6. Idaho Snow-Water Equivalent for April 2023
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Socioeconomic Drought

Socioeconomic drought occurs when physical water shortage starts to affect people, individually and collectively.
Or, in more abstract terms, most socioeconomic definitions of drought associate it with the supply and demand of
an economic good. It should be noted that water supply is not only controlled by precipitation (amount,
frequency, and intensity), but also by other factors including evaporation (which is increased by higher-than-
normal heat and winds), transpiration, and human use.

Drought in Idaho is generally associated with a sustained period of low winter snowfall. This results from a
temporary, yet significant, change in the large-scale weather patterns in the western U.S. The limited snowpacks
result in reduced stream flows and groundwater recharge. ldaho’s system of reservoirs and natural storage can
buffer the effects of minor events over a few years, but a series of dry winters (or an especially pronounced single
low snowfall event) will result in a shortage of available water. Extended periods of above-average temperatures
during the spring and summer can increase the impact of low snowpacks.

Ecological Drought

Ecological drought occurs when natural ecosystems are affected by drought. Plants, animals, and ecological
systems have adapted to most drought processes, but the severity of a drought may surpass their capacity to adapt
and recover. Drought impacts on ecological systems in Idaho may include the following:

e Reduced plant growth over a season or permanently
e Local species reduction or extinction

e Landscape-level transitions, such as forest conversion to non-forested vegetation, which may in turn
reduce water retention in soils

e Changed flow regimes in freshwater ecosystems, increased water temperature, and deteriorated water
quality, which may result in fish kills, reduced opportunities for recreation, and decreased hydropower
production.

8.2 HAZARD LOCATION

Drought can have the broadest effect of all of Idaho’s hazards, sometimes affecting all regions of the State
simultaneously. Although deaths and injuries are rarely direct results, drought can have significant impacts on the
economic, environmental, and social well-being of the State (also see “Environmental Impacts™ later in this
section). However, the impacts of drought vary widely by region. In northern and central Idaho where ecosystem
health, recreation, and forest management dominate water resource management the impacts of drought include
poor ski conditions, dry domestic wells, loss of recreational access (Hells Canyon boat ramps and Priest Lake) to
lakes and reservoirs, fish kills due to warm stream temperatures, forest and aquatic ecosystem degradation and
increased wildfire risk. The largest drought impacts are to agricultural producers, agricultural industries, and
aquaculture. While the water supply infrastructure in southern Idaho is among the most robust in the nation with
significant crop failure being a low risk, water supply shortages have resulted in significant legal actions and
uncertainty that have had significant societal and economic impacts on both the agricultural industries and the
businesses and communities built around agriculture. Throughout Idaho drought can have significant impacts on
tourism, rangeland management, dryland agriculture, and hydropower production.

Significant variability in Idaho’s climate predisposes it to periodic drought. Some areas of the State have a greater
potential for drought than others due to limited water resource infrastructure or ecosystem vulnerability. From a

State of Idaho Hazard Mitigation Plan 8-7



Part 2—Hazard Profiles and Risk Assessments 8. Drought

water supply vulnerability perspective, the NRCS ranks basins in Idaho by linking the SWSI index to a minimum
adequate agricultural supply threshold. Table 8-1 lists the Idaho basins from greatest to least drought
vulnerability; the lower the SWSI value the less vulnerable the basin is to water shortages. SWSI is probably the
most widely used drought index by surface-water irrigators on the Snake River Plain. Based on water rights and
farm locations, most irrigators know which SWSI applies to their water supply. Most irrigators who divert from
the mainstream of the Snake River above Milner Dam rely on the Snake (or Heise) SWSI.

Table 8-1. Idaho Surface Water Supply Index (SWSI), May 1, 2023
Most Recent Year With Similar | Agricultural Water Supply Shortage May

Basin or Region SWSI Value @ SWSI Value Occur When SWSl is Less Than
Clearwater -1.5 2013 n/a
Spokane 0.8 2004 n/a
Snake (Heise) 0.5 2012 -1.1
Salmon Falls 0.8 2020 -0.6
Owyhee 0.8 2000 -0.9
Salmon 1.0 2013 n/a
Payette 1.0 2019 n/a
Teton 1.0 2014 -3.9
Bear River 1.0 2021 -39
Big Wood 1.3 2018 0.6
Boise 15 2012 -2.7
Weiser 1.8 2010 n/a
Henrys Fork 1.8 2017 -2.9
Oakley 1.8 2007 04
Big Wood above Hailey 2.3 1993 n/a
Little Lost 2.3 1999 1.6
Bruneau 25 1997 n/a
Camas Creek nr Blaine 3.0 2006 n/a
Big Lost 3.0 2006 0.1
Salmon Falls above Jackpot 3.3 1998 n/a
Little Wood 4.0 1995 -1.6

a. See Figure 8-7 for explanation of SWSI values.
Source: (USDA 2023)

Source: (USDA 2023)

-4 -3 -2 -1 0] 1 2 ] L)
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95 87 15 563 30 i 25 13 1
| Much Below | Near Hormal Above | Much |
| Be low Normal | Water Supply HNormal | Abowve |

Figure 8-7. SWSI Scale, % Chance of Exceedance, and Interpretation
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8.3 PREVIOUS HAZARD OCCURRENCES

The longest drought in Idaho lasted for 11 years (1929-41), despite greater than average stream flows in 1932 and
1938. In northern Idaho, the drought was interrupted by greater than average stream flows from 1932 until 1937,
but then resumed until 1946. Southern and central Idaho experienced a mild drought from 1959 to 1961. During
the early 1960s, several areas in the State also experienced water shortages. Of all the statewide drought
emergency declarations, only one was also a federal disaster—1977, the worst single year on record.

Figure 8-8 represents historical drought occurrences since 1895. The green lines indicate above normal
precipitation, while the yellow lines represent below average precipitation. Figure 8-9 shows the percent of Idaho
in one of the five U.S. Drought Monitor categories since 2020.

Source: (West Wide Drought Tracker 2023)

Palmer Drought Severity Index, 1-Months Ending in May
ldaho

1900 1910 1920 1930 1940 1950 1960 1970 1980 19290 2000 2010 2020

Figure 8-8. Historical Palmer Drought Severity Index in Idaho, 1895 to May 2023

Source: (U.S. Drought Monitor 2023)
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Figure 8-9. Historical Drought Monitor Ratings for Idaho, 2020 to June 2023
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Idaho has many aquifers that host the state’s groundwater reservoirs. Figure 8-10 shows the top 11 aquifers in the
state. The water level in aquifers varies depending on the amount of precipitation recharge seeps into the ground.
In drought times with little precipitation for several weeks, months, or years, the availability of groundwater and
aquifer water declines. This groundwater in Idaho provides over 92 percent of the State’s drinking water supply
from public and municipal wells and over six trillion gallons of groundwater are applied annually to almost four
million irrigated acres of land (Idaho Geological Survey n.d.). Thus, aquifers and the State’s ground-water
reservoirs are vulnerable to drought conditions.

Source: (Idaho State University n.d.)

‘ The 11 aquifers on the map are
_ the most important in Idaho, in
A terms of our human uses. They
< are ranked (#) in order below
- from most lo least vulnerable.

Boise Vallay

Snake River Plain
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Figure 8-10. Idaho Aquifers
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8.3.1 Disaster and Emergency Declarations

The following disaster declarations or emergency proclamations related to drought events have been issued for the
State of Idaho:

o Federal disaster (DR) or emergency (EM) declarations, 1956 — 2022: 1 drought event, classified as
drought

o |IDWR/State Drought Declarations, 2018 — 2022: 22 drought events
e USDA Agricultural Disaster Declarations, 2018 — 2022: 68 drought events
Known drought events that have impacted the State of Idaho and resulted in federal disaster or emergency

declarations between 2018 and 2022 are identified in Table 8-2. Appendix D lists events prior to 2018.
Figure 8-11 and Figure 8-12 show how the State’s counties have been affected by these declarations.

Table 8-2. IDWR/State and USDA Drought Declarations (2018 to 2022)
Approval or USDA Designation

Declaration Date Number Counties Affected
2022 6/27/2022 S5222 Bear Lake County; Franklin County
2022 6/13/2022 S5215 Boise County; Bonneville County; Gooding County; Jerome County; Lincoln County;

Power County; Ada County; Bannock County; Bingham County; Blaine County; Blaine
County; Camas County; Caribou County; Cassia County; Custer County; Elmore
County; Gem County; Jefferson County; Madison County; Minidoka County; Oneida
County; Teton County; Twin Falls County; Valley County

2022 6/3/12022 S5213 Fremont County

2022 5/31/2022 S5205 Jefferson County; Minidoka County; Bingham County; Blaine County; Bonneville
County; Butte County; Cassia County; Clark County; Fremont County; Jerome County;
Lincoln County; Madison County

2022 5/13/2022 51592 Bear Lake County; Teton County; Bonneville County; Caribou County; Franklin
County; Fremont County; Madison County
2022 5/6/2022 S1586 Adams County; Gem County; Idaho County; Valley County; Washington County

2022 51212022 S5178; S5181; S5184 Blaine County; Butte County; Caribou County; Custer County; Fremont County;
Bannock County; Bear Lake County; Bingham County; Boise County; Bonneville
County; Camas County; Cassia County; Clark County; ElImore County; Franklin
County; Jefferson County; Lemhi County; Lincoln County; Madison County; Minidoka
County; Power County; Teton County; Valley County

2022 4/28/2022 N/A IDWR declared a drought for all counties south of the Salmon River

2022 4/22/2022 S5170; S5175;  Bannock County; Twin Falls County; Bingham County; Caribou County; Cassia
S5176; S5177 County; Elmore County; Franklin County; Gooding County; Jerome County; Oneida
County; Owyhee County; Power County; Nez Perce County; Bear Lake County;
Bonneville County

2022 4/18/2022 S5159; S5165; S5167 Franklin County; Oneida County; Bannock County; Bear Lake County; Caribou
County; Cassia County; Power County; Adams County; Idaho County; Nez Perce
County

2022 4/8/2022 S5149; S5155; S5157 Ada County; Canyon County; Cassia County; Clark County; Elmore County; Idaho
County; Owyhee County; Payette County; Washington County; Adams County; Blaine
County; Boise County; Butte County; Camas County; Clearwater County; Custer
County; Fremont County; Gem County; Gooding County; Jefferson County; Jerome
County; Lemhi County; Lewis County; Minidoka County; Nez Perce County; Oneida
County; Power County; Twin Falls County; Valley County
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2021

2021
2021

2021

2021
2021
2021
2021
2021
2021

2021

2021

2021

2021
2021

2021

2021
2021
2021
2021
2021
2021

Approval or

Declaration Date
9/10/2021

9/3/2021
8/27/2021

8/25/2021

8/18/2021
8/11/2021
8/4/2021
7/29/2021
7/20/2021
7/26/2021

7/16/2021

711212021

7/6/2021

7/1/2021
6/25/2021

6/22/2021

6/21/2021
6/14/2021
6/9/2021
5/25/2021
5/21/2021
5/19/2021

USDA Designation
Number

S5074

S5071
S5064

55055

S5044
S5029
N/A
N/A
N/A
S5019; S5022

S5014

S5005; S5007

S5000; S5002; S5004

N/A

S4992; S4993;
S4997; S4998

S4985; S4987; S4989

N/A
N/A
N/A
N/A
N/A
N/A

Counties Affected

Ada County; Teton County; Boise County; Bonneville County; Canyon County; Elmore
County; Fremont County; Gem County; Madison County; Owyhee County

Clearwater County; Idaho County

Canyon County; Payette County; Washington County; Ada County; Adams County;
Gem County; Owyhee County

Bannock County; Bingham County; Blaine County; Bonneville County; Butte County;
Caribou County; Jefferson County; Power County

Fremont County; Clark County; Jefferson County; Madison County; Teton County
Idaho County; Lemhi County

IDWR declared a drought for Adams County

IDWR declared a drought for Bingham County

IDWR declared a drought for Bonneville, Cassia, and Twin Falls Counties

Jerome County; Cassia County; Gooding County; Lincoln County; Minidoka County;
Twin Falls County; Bonner County; Boundary County; Clearwater County; Shoshone
County

Elmore County; Gooding County; Shoshone County; Ada County; Benewah County;
Blaine County; Boise County; Bonner County; Camas County; Clearwater County;
Custer County; Jerome County; Kootenai County; Latah County; Lincoln County;
Owyhee County; Twin Falls County

Bear Lake County; Jefferson County; Minidoka County; Power County; Bannock
County; Bingham County; Blaine County; Bonneville County; Butte County; Caribou
County; Cassia County; Clark County; Franklin County; Fremont County; Jerome
County; Lincoln County; Madison County; Oneida County

Bonner County; Boundary County; Cassia County; Clearwater County; Idaho County;
Lewis County; Adams County; Blaine County; Jerome County; Kootenai County; Latah
County; Lemhi County; Minidoka County; Nez Perce County; Oneida County: Power
County; Shoshone County; Twin Falls County; Valley County

IDWR declared a drought for Bear Lake, ElImore, Lemhi, and Teton and Counties
Caribou County; Clark County; Lemhi County; Owyhee County; Twin Falls County;
Valley County; Ada County; Adams County; Bannock County; Bear Lake County;
Bingham County; Boise County: Bonneville County; Butte County: Canyon County;
Cassia County; Custer County; EImore County: Franklin County; Fremont County;
Gem County; Gooding County; Idaho County; Jefferson County; Jerome County;
Teton County

Canyon County; Owyhee County; Payette County; Washington County; Benewah

County; Bonner County; Kootenai County; Latah County; Nez Perce County; Bear
Lake County; Bonneville County; Caribou County

IDWR declared a drought for Valley County

IDWR declared a drought for Madison County

IDWR declared a drought for Blaine, Lincoln, Gooding, and Jefferson Counties
IDWR declared a drought for Clark County

IDWR declared a drought for Fremont County

IDWR declared a drought for Camas County

State of Idaho Hazard Mitigation Plan
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2021

2021

2021
2021

2021
2020
2020
2020
2020
2020
2020
2020
2020

2020
2020

2020
2020
2020
2019
2019

2019
2018

2018
2018
2018
2018

Approval or

Declaration Date
5/15/2021

5/5/2021

4/21/2021
4/19/2021

3/5/2021
12/17/2020
11/3/2020
10/15/2020
9/29/2020
9/4/2020
8/28/2020
8/26/2020
7/2/2020

6/25/2020
6/16/2020

6/5/2020
5/26/2020
4/29/2020
11/4/2019
5/30/2019

3/22/2019
11/7/2018

10/17/2018
10/4/2018
10/2/2018
8/1/2018

USDA Designation
Number

S4981

54959

N/A
S4941; 54943

S4921; S4925
S4891
S4860
54833

N/A
N/A
S4745
S4765
S4713

S4706
S4698

N/A

N/A

N/A
S4569
54482

4470
S4427: S4433; S4434

S4416
S4411
S4409
S4359

Counties Affected

Adams County; Bannock County; Benewah County; Boise County: Bonneville County;
Butte County; Camas County; Franklin County; Gem County; Kootenai County; Latah
County; Lincoln County; Nez Perce County; Oneida County; Ada County; Bear Lake
County; Bingham County; Blaine County; Bonner County; Canyon County; Caribou
County; Cassia County; Clark County; Clearwater County; Custer County; Elmore
County; Gooding County; Idaho County; Jefferson County; Jerome County; Lemhi
County; Lewis County; Madison County; Minidoka County; Payette County; Power
County; Shoshone County; Teton County; Valley County; Washington County

Blaine County; Custer County; Bingham County; Boise County; Butte County; Camas
County; Cassia County; EImore County; Lemhi County; Lincoln County; Minidoka
County; Power County; Valley County

IDWR declared a drought for Butte and Custer Counties

Adams County; Washington County; Bear Lake County; Franklin County; Oneida
County

Cassia County; Owyhee County; Twin Falls County; Oneida County
Bear Lake County; Bonneville County; Caribou County

Adams County; Washington County

Canyon County; Owyhee County; Payette County; Washington County
IDWR declared a drought for Camas County

IDWR declared a drought for ElImore County

Bear Lake County; Cassia County; Franklin County; Oneida County
Owyhee County

Bingham County; Blaine County; Boise County; Butte County; Camas County; Cassia
County; Custer County; EImore County; Gooding County; Lemhi County; Lincoln
County; Minidoka County; Power County; Valley County

Cassia County; Owyhee County; Twin Falls County

Bingham County; Blaine County; Butte County; Clark County; Custer County;
Jefferson County; Lemhi County

IDWR declared a drought for Blaine County

IDWR declared a drought for Lincoln County

IDWR declared a drought for Butte and Custer Counties
Cassia County; Oneida County

Ada County; Adams County; Canyon County; Elmore County; Gem County; Owyhee
County; Payette County; Twin Falls County; Washington County

Cassia County; Owyhee County; Twin Falls County

Ada County; Canyon County: Gem County; Owyhee County; Payette County;
Washington County; Cassia County; Twin Falls County

Adams County; Gem County; Payette County; Washington County

Bonner County; Boundary Cunty; Shoshone County

Bear Lake; Cassia County; Franklin County; Oneida County

Adams County; Canyon County; Owyhee County; Payette County; Washington County

Sources: USDA 2023; IDWR 2023
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Part 2—Hazard Profiles and Risk Assessments 8. Drought

8.3.2 Event History

Many sources provided historical information regarding previous occurrences and losses associated with drought
events throughout the State of Idaho. For the 2023 SHMP update, drought events were summarized between
January 1, 2018, and December 31, 2022, using data from FEMA, the USDA and IDWR. With drought
documentation for Idaho being so extensive, not all sources have been identified or researched. Therefore,

Table 8-2 may not include all events that have occurred in the State over the past five years.

8.4 PROBABILITY OF FUTURE HAZARD EVENTS

Despite its long agricultural history, ldaho is correctly classified as an arid area with periods of drought. Although
defined as “abnormally” dry weather, drought is a normal part of Idaho’s climate and can be expected to reoccur
periodically. Since the 1920s, and possibly before, the State has dealt with drought conditions for at least one year
each decade and usually for more prolonged periods.

8.4.1 Overall Probability

Based on the historical record of state drought declarations, where county declarations occurred in 16 of the 23
years between 2000 and 2022, Idaho can expect a drought of varied severity to occur at least every two years in
the future with the possibility of an increase in frequency due to the impacts from climate change.

8.4.2 Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends, making longer term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes. Climate change is already impacting water
resources, and resource managers have observed the following:

e Historical hydrologic patterns can no longer be solely relied upon to forecast the water future

e Precipitation and runoff patterns are changing, increasing the uncertainty for water supply and quality,
flood management, and ecosystem functions

o Extreme climatic events will become more frequent, necessitating improvement in flood protection,
drought preparedness, and emergency response

The climate of Idaho is changing. Over the past 100 years, most of the State has warmed one to two degrees (°F).
In the coming years, it is predicted that streams will be warmer, populations of several fish species will decline,
wildfires will become more common, deserts may expand, and water may be less available for irrigation
(Environmental Protection Agency 2016).

In addition to a warming climate, ldaho has been impacted by El Nifio and La Nifa. EI Nifio is a weather pattern
that is characterized by unusually warm ocean temperatures along the equator in the Pacific Ocean and has
important consequences for weather and climate over the United States. EI Nifio in general acts to tilt the odds
toward wetter and cooler than average conditions across much of the south, and towards drier and warmer
conditions in many of the northern regions. El Nifio typically brings above normal temperatures and less
precipitation to Idaho, impacting the state’s water supply (NOAA n.d.). Drier weather can also lead to an increase
in the number of wildfires (NOAA 2022).

State of Idaho Hazard Mitigation Plan 8-16



Part 2—Hazard Profiles and Risk Assessments 8. Drought

Research at the University of Idaho sought to identify indicators of climate change in the State of Idaho.
Indicators provide useful information about what is occurring in complex systems. The following information is
extracted and summarized from the website providing information on their findings that affect drought:

o Temperature and Growing Season—BY analyzing climate data across Idaho, scientists found that the
growing season in Idaho has increased by an average of 13 days since early in the 20th century. On
average, the last spring frost occurs eight days earlier and the first fall frost is five days later.

e Snowpack—Scientists in Idaho have been measuring snowpack levels in the state since 1937. These
annual measurements provide clear evidence that snowpack has been declining in the state over the past
50 years.

e Stream flow—Measurements of stream flow across the state indicate that spring runoff is occurring
earlier and that the total annual volume of flow has decreased. These observations are based on records
from 1950 to 2005.

e Stream Temperature—Average stream temperatures in the state may be increasing. Annual average
temperatures in the North Clearwater River have increased by just over 1°F over a 36-year period.

¢ Salmon Migration—Sockeye salmon migration has been occurring earlier in the spring. Thirty years’
worth of data suggests that salmon are returning to freshwater streams about one day earlier per decade.

Idaho experiences a large seasonal temperature difference, with cold winters and warm summers. The wide ranges
in elevations seen throughout the state also contribute to differing precipitation levels of snow and rain. Low
elevations in southern Idaho are shielded by mountains which reduce the amount of moisture that is found in that
area and resulting in lower precipitation levels. Higher elevations of northern and central Idaho can receive up to
4 times the amount of precipitation than the south. Precipitation generally falls during the cool season in
November to May, and Idaho is reliant on mountain snowpack for water storage.

The temperatures in Idaho have risen almost 2 degrees °F since the beginning of the 20" century, causing less
precipitation to fall as snow and more to fall as rain. Higher spring temperatures also result in earlier melting of
snowpacks. This reduction in snowpack can have a negative impact for the summer months by increasing the
state’s susceptibility to drought (NCEI 2022).

Climate modeling indicates that there will be a change in the maximum consecutive number of days that the state
will go without precipitation. This change in the length of dry periods between precipitation events is an indicator
of projected drought conditions. Figure 8-13 shows the change in the number of modeled historical maximum
consecutive days without precipitation compared to the mid-century RCP4.5 projection. The RCP4.5 scenario
represents a projected peak of greenhouse gas emissions around 2040, then a decline assuming that implemented
policies achieve the goal of limiting emissions.

8.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate.

State of Idaho Hazard Mitigation Plan 8-17



Part 2—Hazard Profiles and Risk Assessments 8. Drought

Source: (Climate Risk and Resilience Portal 2023)
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Figure 8-13. Days Without Precipitation — Historical Model (left), RCP4.5 Mid-Century Projection of Increased
Days Without Precipitation (right)

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections. Figure 3-7 displays the projected population growth by 2026. With this
update the Idaho Department of Labor produced population projection data for each region in the state through
2029.

Drought affects the entire State, but particularly southeastern Idaho and the upper portions of the Snake River
Plain. Larger populations will increase stress on water supplies, which will be exacerbated during a drought.
Another impact to consider is how drought could negatively affect the State’s agricultural economy. Drought can
also lead to reduced quality of living conditions and poverty. Mitigating the effects of drought is a significant
consideration in planning for future water use.
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Drought conditions and development are interrelated—as water is drawn down from increased rates of use,
drought can occur more readily than from lack of precipitation alone. A substantial impact from drought in Idaho
is stress on the utilities that rely on hydroelectric power, which could result in increases in power costs to citizens.
Planning for power sources is an important part of development. Idaho Power controls 17 hydroelectric facilities
along the Snake River and its tributaries. The Hells Canyon Complex consists of the Brownlee, Oxbow, and Hells
Canyon dams and their facilities, and annually generates 30 percent of the total energy generated (Idaho Power).
Droughts can result in decreases in water flow, which will effectively reduce total amount of energy that can be
produced and induce stress upon the energy grid.

8.5 IMPACT ANALYSIS
8.5.1 Severity

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and location of
the affected area. The longer the duration of the drought and the larger the area impacted, the more severe the
potential impacts. Droughts are not usually associated with direct impacts on people or property, but they can
have significant impacts on agriculture, which can impact people indirectly. When measuring the severity of
droughts, analysts typically look at economic impacts on a planning area.

The Idaho Drought Plan 2001 lists potential economic, environmental, and social impacts from drought. A
drought can result in farmers not being able to plant crops or the loss from crop production, loss from dairy and
livestock production. This results in loss of work for farm workers and those in related food processing jobs.
Other water-dependent industries are commonly forced to shut down all or a portion of their facilities, resulting in
further layoffs. A drought can spell disaster for recreational companies that use water (e.g., swimming pools,
water parks, and river rafting companies) and for landscape and nursery businesses because people will not invest
in new plants if water is not available to sustain them. Also, people could pay more for water if utilities increase
their rates.

Another entity that feels the severity of drought is the junior water rights holders. With the senior and junior water
rights holders, it can be an extreme difference in the amount of water allocated to them in drought times. This
example pertains and occurs with all senior and junior water right holders throughout the State who vary between
private individuals (such as farmers and ranchers) to organizations that are water right holders. If there is not
enough water available to satisfy all of the water rights, then the oldest, or senior, water rights are satisfied first
(Idaho Department of Water Resources 2022).

Drought Impact Reporter

The Drought Impact Reporter contains information on impacts from droughts that affected Idaho between
January 1, 2018, and December 31, 2022. Forty-six of the 48 impacts were obtained from media reports (National
Drought Mitigation Center 2023). Some impacts spanned more than one category as listed below:

e Water Supply and Quality—35 impacts
e Agriculture—33 impacts
o Relief, Response and Restrictions—31 impacts

¢ Plants and Wildlife—19 impacts
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e Tourism and Recreation—6 impacts
e Fire—3 impacts
e Business and Industry; Society and Public Health—1 impact each
Figure 8-14 is a statewide map showing the 48 drought-related impacts by county over the past five years. As

shown, the counties of Blaine, Lincoln, Camas, and Gooding have the highest reported drought impacts. Looking
at the entire state, the south-central counties have historically had the most drought-related impacts in Idaho.
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Figure 8-14. Idaho Drought Impacts from Drought Impacts Reporter
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Surface Water Supply Index

SWSI is primarily an irrigated agricultural drought index that was developed to track mountain snowpack for
agricultural users in downstream locations. For example, the Heise SWSI is used by most irrigators who divert
from the Snake River within the Eastern Snake River Plain. SWSI was not designed to represent drought
conditions in mountain environments but might be applied to mountainous regions for other risk.

In Idaho, SWSI values range from —4.1 (extremely dry) to +4.1 (extremely wet), with zero representing average
water supply conditions. When the SWSI value is less than —1.2, water supply shortages may be expected.

8.5.2 Warning Time

Droughts are climatic patterns that occur over long periods of time. Only generalized warning can take place due
to the numerous variables that scientists have not pieced together well enough to make accurate and precise
predictions.

8.5.3 Cascading Impacts

Droughts can have a large influence on the risks posed by other hazards faced by the State. Locations impacted by
drought can have an increased susceptibility to flash flooding, as soils impacted by drought cannot absorb water
as efficiently.

The secondary hazard most commonly associated with drought is wildfire. A prolonged lack of precipitation dries
out vegetation, reducing fuel greenness, snowpack and moisture, thus increasing availability to burn. Extensive
drought increases the potential for large wildfires. Drought can also reduce tree health and survival. In dense
forest areas, these impacts allow bark beetles to thrive. While the bark beetle is a natural disturbance agent and
outbreaks are not uncommon, in recent years, unprecedented outbreaks have been occurring across western North
America (Journal of Forestry 2022).

Wildfires can damage or destroy power lines causing outages and reduce water pressure. Reduced freshwater
availability will complicate firefighting efforts in urban and suburban areas where chemical retardants and
backfires, standard wildfire tactics, are not suitable. The risk of lightning initiating a wildfire event is also
increased during dry times.

In addition, drought has impacted Idaho fisheries and anglers all over the state. For example, in 2001, the
watersheds received less than 60 percent of normal snowpack and a number of fishing waters were negatively
impacted. The Idaho Department of Fish and Game had to modify fishery management by not stocking streams
that would likely go dry; allow anglers to harvest more fish before they perished from lack of water on certain
streams and reservoirs; and inaccessibility to boat ramps as water levels recede in some waters (Idaho Fish and
Game 2001).

Idaho’s reliance on hydropower for irrigation and air conditioning will be impacted by drought conditions.
Limited water availability will constrain certain hydropower plant operations and will reduce the resilience of the
entire power grid. Low snowpack years will complicate and exacerbate complex water rights agreements thereby
affecting river flows and hydropower reservoirs replenishment. Extended periods of drought could also lead to
reductions in food and water availability, a situation that would increase the chance of civil disturbances, from a
human-caused hazard viewpoint.
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8.5.4 Environmental Impacts

The impacts to vegetation and wildlife can include death from dehydration and the spread of invasive species or
disease because of stressed conditions. Invasive species pose problems for the ecosystems in which they are
introduced. Like many hazards that affect Idaho’s environment, invasive species have both direct and indirect
impacts. If introduced to Idaho, quagga mussels, for example, would collapse the microscopic food supply that is
vital to the existing fisheries. Further, the mussels attach to water intake pipes and screens used for drinking water
and industrial plants. Not only would these pests cause environmental problems, but they would also cause
secondary economic impacts to communities.

Drought could jeopardize the existence of rare species and/or vegetative communities. Both the state salmon
population and sage grouse population/habitat are greatly threatened by drought. Idaho Power Company and
others involved in Salmon recovery are seeing reduced returns that they believe correlate with the extreme
drought that affected northern Idaho, Oregon, and Washington in 2015. The native species themselves are adapted
to drought, but invasive species, increased fire potential, and other hazards exacerbated by drought could
definitely have severe impacts on the health and recovery of endangered species. Invasive species can sometimes
take advantage of drought conditions to displace native species.

Environmental impacts are also likely at the interface of the human and natural world. The loss of crops or
livestock due to drought can have far-reaching economic effects (detailed more under “Vulnerability’). Wind and
water erosion can alter the visual landscape, and dust can damage property. Water-based recreational resources
are affected by drought conditions. Indirect impacts from drought arise from wildfire, which may have additional
effects on the landscape and sensitive resources such as historic or archeological sites; wildfire is discussed in
another section of this Plan.

8.5.5 Local Hazard Mitigation Plan Impacts

Twenty-one of the hazard mitigation plans prepared for Idaho’s counties list drought as a hazard of concern, and
seven counties rank it as a high-impact hazard:

e Bingham e Clark e Oneida
e Blaine e Jerome e Twin Falls
e Camas

An additional nine counties identified drought as a medium-impact hazard.

Table 8-3 summarizes potential losses to vulnerable structures due to drought, based on estimates from the local
risk assessments. Due to variances in approaches to assessing risk at the local level as well as the hazards assessed
and the age of each assessment reviewed, this data is considered approximate.

Table 8-3. Drought Risk Exposure Analysis for Local Hazard Mitigation Plan Reviews

Estimated Total Population Exposed 1,425,220
Estimated Number of Structures at Risk None identified

Estimated Value of Structures at Risk $214,192,878,678
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8.6 VULNERABILITY OF PEOPLE AND ASSETS

8.6.1 Total and Socially Vulnerable Populations

Directly or indirectly, the entire population of the State of Idaho is vulnerable to drought events. Drought can
affect people’s health and safety as well as other impacts. Health problems related to low water flows, poor water
quality, or dust could arise. Additional possible impacts include recreational risks; air quality reduction;
diminished living conditions related to compromised, local hydroelectric power sources; compromised food and
nutrition; and increased incidence of illness and disease. How and to what degree drought affects the state’s
population does vary.

Because the drought hazard is assumed to affect the entire State of Idaho, the vulnerability of individual
jurisdictions in the state depends primarily on the total population and socially vulnerable population in the
jurisdiction. Table 8-4 summarizes the vulnerable and total population for the entire state and for the top ranked
counties. Detailed results for all counties are provided in Table 4-5.

Table 8-4. Total and Socially Vulnerable Populations Statewide and in Highest-Ranked Counties

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 1,754,367 1. Ada (469,473) 2. Canyon (223,890) | 3. Kootenai (161,676)
Vulnerable Population in the Hazard Area 384,687 1. Canyon (65,783) | 2. Bonneville (31,670) 3. Ada (26,996)
Vulnerable Hazard Area Population as % of 21.9% Benewah, Clark, Lincoln, Power (all 100%)

Total County or State Hazard Area Population

Overall, there are primarily three drought impact sectors that are critical to the health and welfare of the state’s
population in terms of social, economic, and environmental aspects. These impacts include: the Water Supply
Sector; the Agriculture and Commerce Sector; and the Environment, Public Health, and Safety Sector. These
sectors are not mutually exclusive, and as such, impacts in one sector may result in secondary or cumulative
impacts in other sectors. The following describes these sectors:

Water Supply Sector

The water supply sector includes public and private urban and rural drinking water systems and agriculture water
systems. There are several agencies involved in water management for the State of Idaho. The Statewide
Groundwater Quality Monitoring program is tasked with monitoring groundwater levels and quality, to ensure the
overall safety for use and identify potential quality problems before they arise. The State of Idaho also relies upon
snowpacks which hold and release much of the state’s freshwater back into the stream systems each year.
Decrease in snowpack leads to a decrease in overall freshwater supplies added annually to the streams as
meltwater.

Aqgricultural and Commerce Sector

The Agriculture and Commerce Sector experiences severe negative drought impacts due to dependence upon both
surface water, groundwater, and precipitation. Rainfall shortage-induced impacts are often exacerbated by the
limits placed on groundwater pumping during drought periods. A persistent shortage of rainfall and the resultant
lack of soil moisture can result in reduced ground cover and lower agricultural yields. Reduced ground cover and
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pasture can result in the reduction of livestock herd sizes and is also associated with an increased rate of erosion.
Drought impacts to the agriculture sector are highly dependent on whether the crops are irrigated since unirrigated
pasture, or other fields are most vulnerable to droughts. Irrigated agricultural areas become more vulnerable when
water supplies become more threatened.

Environment, Public Health, and Safety Sector

The Environment, Public Health, and Safety Sector mainly focuses on the increased incidence of wildfires due to
drought conditions. Wildfires are described in Chapter 17. However, there are environmental impacts of drought
conditions that are also an important component of this sector. Stressed water supplies exacerbate already
vulnerable ecosystems and can result in impacts to wildlife habitats, water quality, land quality, and biodiversity
and can contribute to erosion.

8.6.2 National Risk Index Ratings

According to the NRI, 17 of the state’s 44 counties have NRI identified drought risk rated as relatively low. The
risk rankings for the highest ranked counties are shown in Table 8-5.

Table 8-5. Drought

Expected Community Community
Count Annual Loss | Social Vulnerabilit Resilience Risk Factor Risk Value Score
Bingham County $204,096 Relatively Moderate | Relatively Moderate 1.26 $266,140 79.03
Minidoka County $173,519 Relatively High Very Low 1.39 $225,683 77.02
Power County $136,485 Relatively High Very Low 1.52 $207,744 75.88
Cassia County $170,302 Relatively Moderate Relatively Low 1.14 $199,966 75.08
Twin Falls County $110,821 Relatively Moderate Relatively Moderate 1.21 $133,657 70.09
Jefferson County $105,768 Very Low Relatively Moderate 1.15 $131,712 69.90
Jerome County $88,914 Relatively High Very Low 1.32 $128,347 69.48
Canyon County $67,920 Relatively High Relatively Moderate 1.18 $80,607 62.51
Gooding County $56,063 Very High Very Low 1.23 $70,076 60.86

8.6.3 Vulnerability of Facilities, Infrastructure and Community Lifelines

For drought, the entire State is exposed and vulnerable. Drought events generally do not impact buildings. No
structures are anticipated to be directly affected by a drought, and all are expected to be operational during a
drought event. However, water-dependent community lifelines and critical facilities may be impacted. Under
extreme drought conditions, where local water supplies are depleted and water utilities are unable to supply
adequate water pressure, fire stations and healthcare facilities could be impacted. Healthcare facilities, including
hospitals, clinics, and nursing homes, rely on water for heating, cooling, and ventilation systems as well as for
equipment sterilization, sanitation, water-based patient treatments, fire suppression, and hazardous materials
decontamination.

8.6.4 Potential Losses Due to a Hazard Event

Drought can impact the economy, including loss of business function and damage and loss of inventory.
Economic impacts may include the following:

e Losses from crop, livestock, timber, and aquaculture production and associated businesses
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o Losses from recreation providers and associated businesses

e Increased costs resulting from increased energy demand and from shortages caused by reduced
hydroelectric generation capacity

o Revenue losses for federal, state, and local governments from a reduced tax base and for financial
institutions from defaults and postponed payments

e Long-term loss of economic growth and development

Even though the majority of businesses will still be operational, they may be impacted aesthetically. These
aesthetic impacts are most significant to the recreation and tourism industry. Industries that rely on water for
business may be impacted the hardest (e.g., agriculture/aquaculture). The State determined the loss value of state-
owned and state-leased potable water facilities, inclusive of pump house/stations, water tanks, water treatment
facilities, and well houses, using FEMA’s BCA tool is $114 per person per day. Table 8-6 reports potential losses
to critical facilities and community lifelines from drought for up to one week.

Table 8-6. Potential Losses to State-Owned/ Leased Potable Water Facilities from Drought

Number of state owned/leased Value of potable water

potable water facilities
135 $114 $15,390  $30,780 $46,170 $61,560 $76,950 $92,340 $107,730

8.7 MITIGATING THE HAZARD

8.7.1 Mitigation Rationale

As detailed above, drought is a major natural hazard in the State with respect to its economic impact and land area
extent. With respect to the number of deaths, drought is not a major hazard. Mitigation for this hazard focuses on
sustainable practices and ecosystem management that are integral to a cohesive strategy to protect critical
infrastructure and key resources. The National Drought Mitigation Center http://drought.unl.edu/ provides
drought education materials on prevention through water conservation, water recycling, protecting water supplies,
and storage. Because the Idaho Drought Plan falls under the Idaho Department of Water Resources (IDWR),
reliance is given to that agency for both response and mitigation planning. Drought tends to be a hazard that
develops slowly and can last anywhere from weeks to multiple years. Every drought poses its own unique set of
challenges and impacts.

Policy Framework

Mitigation of drought is established, generally, in the Idaho Disaster Preparedness Act of 1975 as amended (Idaho
State Code Chapter 10, Title 46) and, more specifically, in the Governor’s Executive Order, 2000-04. The
Executive Order also assigns the following responsibilities:

e Department of Agriculture—Primary support agency for mitigation activities pertaining to agricultural
issues.

o Department of Commerce—Primary support agency for mitigation activities pertaining to economic
injury/losses that result from disasters.

o Department of Water Resources—Develops drought mitigation programs in concert with IOEM.
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The Idaho Drought Plan provides historical information, guidance, and a framework for managing water shortage
situations in Idaho. The plan describes technical issues and documents activities accomplished during recent water
shortages. It is a resource and educational tool to be used during future water shortages.

The Idaho State Water Plan, prepared by the Idaho Water Resource Board with assistance from IDWR,
establishes statewide water policy and component plans for individual basins or other geographic designations.
These plans may be reviewed and re-evaluated on a periodic basis and may address drought issues if warranted.

The issue of whether to formally declare a drought statewide is both controversial and important. Most public
agencies approach formal declaration with caution. Formal designations may not bring additional Federal support
or minimize economic impacts and they can have a serious economic impact on tourism, agriculture, financing
and many other related industries. Unless a water shortage situation is of extreme magnitude, the safest approach
is to let county and local governments determine their own response. There is an existing and effective network of
public agencies, water system managers, and experts who can assess their particular needs. If necessary,
additional technical assistance can be provided by the Idaho Water Supply Committee.

Existing Mitigation Planning Programs

A robust drought mitigation strategy typically includes:

e Maintaining monitoring programs

e Developing institutions or organizations to communication the hazard to both the public and to
governmental entities responsible for drought mitigation and declarations

e Reducing the vulnerability of society to the risks of drought by improving resource sustainability

The State of Idaho began implementation of the statewide Drought Plan in 2001 and is continuing to improve its
drought mitigation strategies in all three aspects. The first section of this chapter describes existing and
developing drought monitoring programs and institutions that the state of Idaho utilizes to disseminate drought
information at regional, state, and national levels. The remaining sections describe projects to reduce societal risk
to drought through increasing the sustainability of the resources.

Drought Monitoring

The Idaho Drought Plan, last revised in 2001, established the Idaho Water Supply Committee. The Idaho Water
Supply Committee is a state-based organization led by the ldaho Department of Water Resources (IDWR) which
meets on a monthly basis from January through April. The Idaho Water Supply Committee is composed of state,
federal, and private entities. The meetings are open to the public and are a forum for experts across the state to
collaborate and discuss water supply concerns. Topics of discussion include the mountain snowpack, stream flow
forecasts, projected irrigation supply, reservoir operations, and weather forecasts.

A sub-committee of the Idaho Water Supply Committee coordinates drought categorization with the United States
Drought Monitor (USDM). The sub-committee includes representatives from the National Weather Service, the
National Resource Conservation Service, USGS, Bureau of Reclamation, canal companies, irrigation districts, and
IDWR. The sub-committee discusses localized drought conditions and submits recommendations to the USDM
on the drought classification across the state. The drought classification defined by the USDM triggers an
automatic Secretarial Disaster Declaration by the United States Department of Agriculture when the USDM
drought classification is a “Severe Drought” for eight consecutive weeks (USDA 2017). The Secretarial Drought
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designation allows farmers to apply for emergency loans and other emergency assistance programs. At the
regional level, IDWR has begun coordinating with the National Integrated Drought Information System to
develop a Drought Early-Warning System for the Pacific Northwest (National Integrated Drought Information
System n.d.).

State Government

Drought-related resource management is intimately intertwined with general water supply management.
Consequently, drought mitigation is to a large degree an extension of normal water management procedures.

The Idaho Department of Water Resources serves as the lead State agency in coordinating drought-related
activities. IDWR has two major responsibilities related to drought:

e Administration of all water rights.

¢ Inventory, monitoring, and planning of the State’s water resources.

IDWR analyzes water supply data early in the water year to determine the probability of shortages. If a drought
becomes likely, the interagency Water Supply Committee, chaired by IDWR, coordinates the State’s drought-
related activities. Idaho’s Water Supply Committee was created as an action element of the Idaho Drought Plan
first prepared in 1990, when Idaho was in a period of sustained drought. The committee, composed of State,
Federal, and private agency representatives, performs a number of tasks:

e Compiles drought-related data
e Coordinates State agency actions
e Provides public information

e Promotes water and energy conservation

At the end of the 1992 water year, IDWR offered financial assistance in the form of one-time cost-share grants to
assist regional entities in establishing winter cloud seeding projects. Projects were initiated in the Upper Snake,
Bear, and Boise River basins during the winter of 1992-93. Subsequently, the legislature gave IDWR authority to
coordinate weather modification projects designed to increase water supplies. The legislature also approved
funding for IDWR to provide financial assistance to local or regional entities that are funding winter-season
weather modification programs.

The Water Quality Division of the Department of Environmental Quality has oversight for the safety of drinking
water, groundwater protection, non-point and point source pollution, and municipal facilities construction. By
maintaining the public water supply in good quality, shortages are mitigated. The Division contracts with the
seven health districts for oversight of small community and non-community drinking water systems, addressing
source protection and safe delivery for more than 2,080 community and non-community water systems statewide.
The Division also administers State and Federal construction grants programs intended to provide financial
assistance to Idaho communities needing new wastewater treatment systems or improvements to existing systems
in order to protect public health and comply with water quality standards.

In 2010, IDWR partnered with the NDMC and the USDA Risk Management Agency (RMA) to sponsor a
workshop on the Vegetation Drought Response Index and the more experimental product, Vegetation Outlook.
The workshop helped inform the agricultural community about new means to prevent losses from drought.
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Federal Government

The Bureau of Reclamation modifies its resource management and technical functions to reduce the adverse
impacts of periodic water shortages. Drought mitigation is possible through four mechanisms:

e Project Sizing — Projects are designed to limit the impact of water shortages. Centralized facilities with
overly large, complex distribution systems are vulnerable to hazards on several levels. Consideration
should be given to emerging sustainable water technologies geared towards smaller-scale, distributed
infrastructure systems that integrate decentralized systems with traditional, centralized conveyance and
treatment networks.

e Water Conservation and Efficiency Improvement — Conservation and efficiency measures are
incorporated into new projects and retrofitted into older projects; assistance is available to other agencies.

e Technical Assistance in Water Conservation Planning — Technical assistance is provided for the
development and implementation of water conservation plans.

e Project (Dam) Operations — Projects are operated, to the extent feasible and permitted by law, to use the
water resource in an efficient manner.

The NRCS monitors and reports the snowpack in the western United States. This information is used to make
volumetric stream flow forecasts for major rivers in the State (in conjunction with the NWS). This early warning
allows for water-use adjustments and possible avoidance of a drought situation. The Water Resources Division of
the USGS also collects, interprets, and disseminates hydrologic information.

NOAA, with the U.S. Department of Agriculture and the NDMC in Lincoln, Nebraska, issues a weekly drought
assessment called the U.S. Drought Monitor and a monthly assessment called the U.S. Seasonal Drought Outlook.

The Idaho branch of USDA’s NRCS is working with IDWR and IOEM on drought monitoring and proactively
predicting drought. It is also working with the USDA’s Risk Management Agency to improve crop insurance
participation in order to reduce costs.

8.7.2 General Mitigation Approaches

Hazard Management

Hazard management of drought involves the long-term reduction of the probable gap between water supply and
demand. Supply can be addressed through the development of storage and delivery capacity (construction of
reservoirs and associated facilities), improved operation of existing facilities, and weather modification. Demand
can be addressed through various forms of conservation.

Weather modification is designed to increase the amounts of moisture realized from storms. Any weather
modification program with the goal of increasing basin-wide winter snowpacks should be a multiyear
commitment. Analyses indicate that a 5- to 20-percent seasonal precipitation increase can be achieved for climatic
situations such as those in ldaho.

Water conservation efforts may include:

e Administering conjunctive use of surface and groundwater

e Implementing water quality management and wastewater reuse
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¢ Reducing water conveyance losses

¢ Reducing consumptive use by changing the type of water application system, incremental pricing for
water use, lower-flow appliances, capturing and reusing rainwater for non-potable uses

o Restore ecosystems as a means to reduce risk and protect natural resources, i.e., returning fire to the
ecosystem so that forest health is restored and aquifer replenishment is enhanced

Preparedness measures should include preparatory measures and policies that may help communities and
infrastructure assets and systems cope with the impacts. Drought contingency planning can also ensure continuity
of public services and quality of life.

Aquifer Recharge Programs

Current Aquifer Recharge Program

Following the completion of the comprehensive aquifer management plan for the Snake River in 2009, the
Governor and Idaho legislature tasked the Idaho Water Resource Board (IWRB) with developing an aquifer
recharge program capable of recharging an average of 250,000 acre-feet/year by 2024. The IWRB has committed
over $14 million in capital improvements from 2013 to 2018. By 2024, it is estimated that the IWRB will invest
over $40 million for capital improvements.

The IWRB has recharge water rights with priority dates ranging from 1980 and 1998. These recharge rights are
junior to most irrigation water rights, so they are usually utilized between the irrigation seasons. In addition, the
water available for the IWRB to conduct recharge is significantly different above and below Minidoka Dam due
to senior power and reservoir storage water rights. Below Minidoka Dam, water is usually available all winter
long; however, above Minidoka Dam water is only available for recharge approximately fifty percent of the time.
In drought years, the maximum water supply available for recharge is estimated to be 150,000 acre-feet.

In Search of Sustainability—A Comprehensive Aquifer Management Plan for the East
Snake Plain Aquifer

Hazard management of drought also involves the long-term reduction of the gap between water supply and
demand. On the Eastern Snake Plain Aquifer, the imbalance in aquifer inflows and outflows is exacerbated in
times of drought. A decline in aquifer storage corresponds to a decline in discharge from the aquifer to the Snake
River. The East Snake Plain Aquifer and the Snake River are major water resources utilized in southern Idaho. In
order to address the water supply and demand imbalance, the IWRB developed a comprehensive aquifer
management plan for the Eastern Snake Plain Aquifer in 2009 (Idaho Department of Water Resources 2009). The
goal of the aquifer management plan was to achieve an incremental positive change in the aquifer budget of
600,000 acre-feet by 2030 by decreasing extractions from the aquifer and increasing recharge. The five main
methods to adjust the water-budget in the plan are as follows:

e Groundwater to surface water conversions (100,000 acre-feet/year)
e Managed Aquifer Recharge (150,000 acre-feet/year)

e Voluntary Demand Reduction (250,000 to 350,000 acre-feet/year)
o Weather Modification (cloud-seeding: 50,000 acre-feet)

e Minimize Loss of Incidental Recharge
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A Voluntary Agreement to Reduce Groundwater Pumping

The State of Idaho has also encouraged a voluntary agreement to reduce groundwater pumping from the Eastern
Snake Plain Aquifer. Senior surface water irrigators and junior groundwater users reached an agreement in 2015
to reduce consumptive use of groundwater on the Eastern Snake Plain Aquifer by 240,000 acre-feet annually. The
reduction in consumptive use can be a reduction of groundwater pumping or through managed recharge to
mitigate the pumping. The agreement is the result of | decade of litigation between the surface water irrigators
who claimed injury by the groundwater pumpers to their surface water supplies on the Snake River.

Sustainability of Idaho’s Water Resources — Promote and Finance Projects that will
Ensure Sustainability of Water Sources into the Future

The 2016 Legislature passed Senate Concurrent Resolution 137 requesting the IWRB identify and implement
stabilization and sustainability projects to stabilize and enhance groundwater supplies throughout Idaho.
Groundwater supplies have been declining in areas throughout the state, and these declines result in reduced water
supplies unable to sustain surface and groundwater uses. These reduced water supplies cause contentious, costly,
and time-consuming litigation. The legislature encouraged the IWRB to undertake a proactive approach to
reversing these declines to prevent economic impacts that would inevitability arise if groundwater levels continue
to decline. In 2017, the IWRB added a Sustainability policy to section 8A of the State Water Plan that reads,
“Sustainability is the active stewardship of Idaho’s water resources to satisfy current uses and assure future uses
of this renewable resource in accordance with state law and policy.”

A Collaborative Weather Modification Program

Since adoption of the comprehensive aquifer management program, the Idaho Water Resource Board (IDWR) has
teamed up with Idaho Power Company to support a collaborative weather modification/cloud-seeding effort.
Idaho Power Company runs the cloud-seeding program with financial support from the Idaho Water Resource
Board (IDWR). Idaho Power Company currently conducts cloud seeding in the Central Mountains and the upper
Snake River basin. The power company estimates that cloud seeding programs provide 600,000 acre-feet of
additional water in the Payette, Boise and Wood River basins and over 400,000 acre-feet of additional water each
year in the upper Snake River basin (Idaho Power 2023). Cloud-seeding/weather modification is a drought
mitigation strategy only when it provides more water during times of shortage.

Additional Projects Adding Resilience to Idaho Water Resources

Other major efforts currently carried out by the state to protect water supplies and water quality include the
Mountain Home Air Force Base Water Sustainability Project, the Upper Salmon River Basin Program, and
aquifer studies in the Boise and Lewiston basins. The Mountain Home Air Force Base Water Sustainability
project aims to provide a sustainable surface water supply while relieving demand on the aquifer. The
groundwater use by the airbase and its neighbors is currently unsustainable. The Upper Salmon Basin Project is
seeking ways to augment stream flows for anadromous fish. The Boise and Lewiston aquifer studies are
developing tools to better understand the current state of the resources.
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Landscape Health

Idaho Rangeland Drought Task Group

Wildfire and drought cause shortages of forage and displace ranchers who depend on rangelands. The Idaho
Cattle Association, Idaho Wool Growers Association, Idaho State Department of Agriculture, Idaho Farm Bureau,
Idaho Department of Lands, Bureau of Land Management, Natural Resources Conservation Service, and other
state and federal agencies initiated the Idaho Rangeland Drought Task Group (IRDTG) in 2002. The group
improves coordination to reduce potential drought-related conflicts and hardships by informing producers of
available drought assistance from federal, state, and other agencies. The IRDTG works collaboratively with
livestock producers to address drought conditions throughout Idaho and help manage changes that may be
necessary to ensure healthy, functional rangelands. The intent of the IRDTG is to present potential alternatives to
producers and facilitate coordination between state and federal land management agencies.

Cover Crop Pasture Exchange

The IRDTG proposed the facilitation of a cover crop grazing exchange as a way to help producers impacted by
drought and wildfire. The IRDTG is continually encouraging farmers who may be willing to grow forage cover
crops, potentially due to inadequate water supplies from drought conditions to grow other crops. The forage cover
crop acreage can then be made available for livestock grazing to ranchers in need of immediate forage due to
drought conditions or wildfire. The forage cover crops will not only help protect the farmer’s fields from erosion
but also provide vital livestock forage for fellow producers. For more information on cover crops, forage
producers can contact their local Natural Resources Conservation Service (NRCS) Office.

Information/Outreach and Public Education

Drought-related educational efforts geared towards conservation both increase the effective water supply (by
reducing demand) and build “drought resistance” by demonstrating how to withstand the effects of a prolonged
drought. Drought-education materials should be designed to help residents and businesses learn methods of water
conservation and instill these methods in their everyday lifestyles.

Early information is vitally important to the agricultural community, allowing farmers to make important seed
ordering and planting decisions.

Drought Early Warning System (DEWS)

A Drought Early Warning System (DEWS) utilizes new and existing networks of federal, tribal, state, local and
academic partners to make climate and drought science accessible and useful for decision makers; and to improve
the capacity of stakeholders to monitor, forecast, plan for, and cope with the impacts of drought. Drought and its
impacts vary from region to region. The development and implementation of regional DEWS allows for
responsiveness to particular geographic and hydrologic circumstances, as well as value-added information needs
specific to stakeholders in the respective areas (National Integrated Drought Information System n.d.).

8.7.3 Catalog of Potential Mitigation Alternatives

Table 8-7 summarizes potential opportunities to mitigate the drought hazard.

State of Idaho Hazard Mitigation Plan 8-31



Part 2—Hazard Profiles and Risk Assessments 8. Drought

Table 8-7. Potential Opportunities to Mitigate the Drought Hazard

Community-Scale | Organizational-Scale Government-Scale
Manipulate the Manipulate the hazard: ~ Manipulate the hazard:
hazard: > Recycle gray water »  Groundwater recharge through stormwater management
> Recyclegray Reduce exposure and > Develop a water recycling program
water vulnerability: > Increase “above-the-dam” regional natural water storage systems.
Reduce exposure > Drought-resistant » Maintain and improve Delta levees.
and vulnerability: landscapes Reduce exposure and vulnerability:
» Drought- » Reduce water > Identify and create groundwater backup sources
resistant system losses > Water use conflict regulations
landscapes »  Support alternative > Reduce water system losses
» Reduce water irrigation techniques > Distribute water saving kits
system losses to reduce water use > Increase conventional storage that is filled during high-flow periods
»  Modify and use climate- > Create water storage space to capitalize on big storms when they occur
plumbing sensitive water and store water for dry periods
systems supplies > Capture stormwater and desalinate ocean water and salty water in
through water »  For businesses with groundwater basins
saving kits on-site water » Expand average annual groundwater recharge
»  For homes with systems, increase > Rehabilitate dams to regain storage capacity
on-site water storage, utilize > Mutual aid / financial support for farmworkers or disadvantaged-
systems, rainwater catchment population-owned farms that must fallow their land.
increase > Forcorporate-owned >  Regularly maintain and improve Delta levees.
storage, utilize farms, reduce over-  Build local capacity:
rainwater pumping/over- > Public education and intentional community engagement on drought
catchment reliance on mitigation plans
» Increased groundwater and > |dentify alternative water supplies for times of drought, mutual aid
access to water identify methods to agreements with alternative suppliers
testing reduce overall water >  Work with Tribal Nations to regain water access/rights and increase water
Build local capacity: use sources managed by tribal nations (to redress historical and current
> Practice active Build local capacity: harms, and reduce over-pumping and syphoning/channeling of water)

water > Practice active water >  Develop drought contingency plans
conservation conservation > Develop criteria triggers for drought-related actions
> Participate in the > Improve accuracy of water supply forecasts
Integrated Regional > Modify rate structure to influence active water conservation techniques
Water Management » Consider the probable impacts of climate change on the risk associated
program with the drought hazard
>  Support, participate in and advocate for funding for the Integrated
Regional Water Management program
»  Support, encourage, and implement multi-benefit nature-based recharge
projects such as off-channel wetlands that provide habitat and
groundwater filtration and infiltration
> Improve data collection and modernize forecasts for a changed climate
> Continue to support the Delta Levees Program to mitigate impacts on
water supply
> Improve sub-seasonal to seasonal precipitation forecasting to support
actions such as Forecast-Informed Reservoir Operations and Flood-MAR.

Nature-based opportunities:
» Promote and use reclaimed water supplies
» Increase capacity for stored surface water to create habitats and ecosystems for aquatic species.
»  Promote and use active groundwater recharge
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8.7.4 Relevant Mitigation Actions in This SHMP
The mitigation strategy developed for this SHMP includes the following actions that address the drought hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning
process

e Action 2023-002: Develop a statewide approach to modeling and mapping projected future conditions

e Action 2023-006: Provide community resilience action planning assistance that promotes
cooperation, collaboration, informed and integrated planning, and equitable decision-making for
interdisciplinary, solutions-oriented projects

e Action 2018-006: Create all-hazards publications for public education
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Earthquakes usually occur without warning and their effects can impact areas of great distance from the epicenter. Earthquakes orginating
in Idaho are typically a result of movement of the Earth’s crust in the Basin and Range region or may be associated with volcanic activity in

the Yellowstone region.
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9. EARTHQUAKE

2023 SHMP Changes

e Earthquakes that occurred in the State of Idaho from January 1, 2018, through December 31, 2022, were researched for
the 2023 SHMP.

e New and updated figures from federal and state agencies were incorporated.
e This section discusses how the earthquake hazard may impact socially vulnerable populations and community lifelines.

e National Risk Index ratings are included for the counties identified as most vulnerable to the earthquake hazard.

9.1 HAZARD DESCRIPTION

An earthquake occurs when the ground shakes because rock beneath the Earth’s surface suddenly breaks and
shifts. The location of an earthquake is commonly described by its focal depth and the geographic position of its
epicenter. The focal depth of an earthquake is the depth from the Earth’s surface to the region where an
earthquake’s energy originates, also called the focus or hypocenter. The epicenter of an earthquake is the point on
the Earth’s surface directly above the hypocenter (USGS 2023). Earthquakes usually occur without warning and
their effects can impact areas of great distance from the epicenter (USGS 2023).

Idaho’s earthquakes result from three causes:

e Plate tectonics
e Crustal stretching

e Hotspot/volcanic activity

The surface of the earth (the crust) is made up of large masses, referred to as tectonic plates. Many of the world’s
earthquakes result from forces along the margins of these tectonic plates. These earthquakes occur when pressure
resulting from these forces is released in a sudden burst of motion. Such earthquakes are produced in coastal
California, Oregon, and Washington. The largest of these distant events may be felt in Idaho.

However, most earthquakes in Idaho have origins (the epicenter) far from plate boundaries. Much of the earth’s
crust in southern and central Idaho has undergone tremendous stretching, resulting in parallel, linear mountains
and valleys. This region is called the Basin and Range and extends into the adjoining States of Montana, Utah,
Wyoming, and Nevada. Basin and Range stretching is continuing today. Earthquakes from these crustal
movements can also cause severe ground shaking in Idaho.

Finally, Idaho earthquakes may be associated with magmatic activity. This activity is associated with the
“Yellowstone Hotspot.” The hotspot is a conduit carrying molten rock (magma) from deep within the earth into
the crust. Pressures within the hotspot zone lead to earthquakes. Although there are currently no surface releases
of magma through volcanoes or volcanic vents, the hotspot is very seismically active. Dozens of small
earthquakes are recorded in the Yellowstone region each month.
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9.1.1 Earthquake Mechanics

Regardless of the source of the earthquake, the associated energy travels in waves radiating outward from the
point of release. When these waves travel along the surface, the ground shakes and rolls, fractures form, and water
waves may be generated. Earthquakes generally last a matter of seconds, but the waves will travel around the
world in a matter of minutes and may cause damage elsewhere.

Breaks in the crust associated with seismic activity are known as “faults” and are classified as either active or
inactive. Faults may be expressed on the surface by sharp cliffs or scarps or may be buried below surface deposits.
A majority of earthquakes occur on faults that form the boundaries of earth’s tectonic plates. Tectonic forces
within the western part of the North American plate combine with high heat flow from the underlying mantle to
stretch the crust in a northeast-southwest direction. In response to the stretching, the rigid crust breaks and shifts
along the faults. This fault movement produces earthquakes.

“Foreshocks” may occur months or minutes before the actual onset of an earthquake. Although smaller than the
main shock, some foreshocks are large, damaging earthquakes. “Aftershocks,” which range from minor to major,
may occur for months after the main earthquake. In some cases, strong aftershocks may cause significant
additional damage, especially if the initial earthquake affected emergency management and response functions or
weakened structures.

9.1.2 Types of Damage

While damage can occur by movement at the fault, most damage from earthquake events is the result of shaking.
Shaking also produces a number of phenomena that can generate additional damage. The following sections
describe the various types of damage that an earthquake can cause.

Shaking

In minor events, objects fall from shelves and dishes are rattled. In major events, large structures may be torn
apart by the forces of the seismic waves. In all but the largest quakes, structural damage is generally limited to
older structures that are poorly maintained, constructed, or designed. Unreinforced masonry buildings and wood
frame homes not anchored to their foundations are typical victims. In areas of severe seismic shaking hazard,
Intensity VI or higher can be experienced even on solid bedrock. In these areas, older buildings especially are at
significant risk. Loose or poorly secured objects also pose a significant hazard when they are loosened or dropped
by shaking. These “nonstructural falling hazard” objects include bookcases, heavy wall hangings, and building
facades. Home water heaters pose a special risk, due to their tendency to start fires when they topple over and
rupture gas lines. Crumbling chimneys may also be responsible for injuries and property damage. Dam and bridge
failures are significant risks during stronger earthquake events and may result in considerable property damage
and loss of life.

Ground Displacement

Often, the most dramatic evidence of an earthquake is the displacement of the ground along a fault line. The
Borah Peak event created a surface fault nearly 22 miles long and generated a scarp face up to 9 feet high in
certain locations. Utility lines and roads may be disrupted, but damage directly attributable to ground
displacement is generally limited. In rare instances, structures located directly on the fault line may be destroyed
by the displacement.

State of Idaho Hazard Mitigation Plan 9-2



Part 2—Hazard Profiles and Risk Assessments 9. Earthquake

Landslides and Avalanches

Even small earthquake events can cause landslides (see Figure 9-1). Rock falls are common as unstable material
on steep slopes is shaken loose, but significant landslides or even debris flows can be generated if conditions are
ripe. Roads may be blocked by landslide activity, hampering response and recovery operations. Avalanches are
possible when the snowpack is sufficient.

Photo by Tyler Beyer/AP

Figure 9-1. Magnitude 6.5 Earthquake Caused a Rockslide on Highway 21 Near Lowman on March 31, 2020

Liguefaction and Subsidence

Soils may liquefy and/or subside when impacted by seismic waves. Fill and previously saturated soils are
especially at risk. The failure of the soils can lead to widespread structural damage. The oscillation and failure of
the soils may result in increased water flow and/or failure of wells, as the subsurface flows are disrupted and
sometimes permanently altered. Increased flows may be dramatic, resulting in geyser-like waterspouts and/or
flash floods. Similarly, septic systems may be damaged, creating both inconvenience and health concerns.

Seiches

Seismic waves may rock an enclosed body of water (e.g., a lake or reservoir), creating an oscillating wave
referred to as a “seiche.” Although not a common cause of damage in past Idaho earthquakes, there is a potential
for large, forceful waves similar to a tsunami (tidal wave) to be generated on the large lakes of the state. Such a
wave would be a hazard to shoreline development and pose a significant risk on dam-created reservoirs. A seiche
could either overtop or damage a dam, leading to flash flooding downstream.
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Further, such events may create the right conditions for a hydrothermal explosion. Yellowstone National Park and
the adjacent Snake River plain have experienced 18 large hydrothermal explosions over the past 14,000 years,
according to the United States Geological Survey (USGS). This is the most frequent type of explosion in the park.
Three areas in Yellowstone; Mary Bay, Turbid Lake, and Indian Pond were apparently formed by large
hydrothermal explosions. Mary Bay is nearly one mile across.

9.2 HAZARD LOCATION

Idaho has active faults that have produced a number of historic earthquakes (see Figure 9-2). These faults are
classified as normal faults and were produced by Basin and Range stretching. The faults extend into the crust at
dips of about 60 to 70 degrees. Earthquakes along the faults occur at depths of less than 35 kilometers.
Seismologists term these shallow earthquakes.

As indicated in the previous sections, just as there are multiple sources of seismic activity in Idaho, the location of
seismic activity varies as well. Idaho is not located on a plate boundary, but many faults found within the State
can produce large earthquakes. Many earthquakes occur along faults; however, Idaho has a considerable number
of unmapped faults and many small to moderate earthquakes do not occur on faults. Most earthquakes in Idaho
occur along a belt of seismicity called the ‘Intermountain Seismic Belt’ that extends from the northwest corner of
Montana, along the Idaho-Wyoming border, through Utah, and into southern Nevada. Along most of the belt’s
length, it straddles the boundary between the extending Basin and Range Province to the west and more stable
parts of North America to the east.

The important fact regarding Idaho seismicity is that most Idaho earthquakes are not associated with known
faults. This is easily seen when plots of recorded seismicity are compared with fault maps. Many, if not most,
Idaho earthquakes are not on mapped faults. One explanation for this is Idaho’s poor seismic monitoring. A low
density of seismic monitoring stations, as exists in Idaho, would result in inherently poor earthquake location
precision. Another possibility is that a number of unknown faults exist and that small earthquakes are occurring
away from faults. However, large earthquakes generally occur on large, well-known faults.

In Idaho, the Yellowstone Hotspot has interacted with the Basin and Range to create a more complicated pattern
of earthquakes and mountain building called the Yellowstone Tectonic Parabola. The Yellowstone Tectonic
Parabola is a region of earthquakes, active faulting, and topographic uplift surrounding the eastern Snake River
Plain. This plain was formed as the North American continent passed over a stationary plume or “hotspot” of hot
rock rising from the earth’s mantle. The pattern of earthquake activity in eastern and central ldaho seems to be
related to interactions between the hotspot and Basin and Range extension. As a result, a major branch of the
Intermountain Seismic Belt extends from the Yellowstone area westward across central Idaho. This zone includes
at least eight major active faults and has been the site of many earthquake swarms and seismic events. Geological
and seismological studies show that earthquakes are likely to happen in any of several active zones in Idaho and
adjacent states (Idaho Geological Survey 2023). Large, damaging earthquakes are most likely to occur in the
mountainous regions of eastern and central Idaho, north and south of the Snake River Plain; however, all parts of
the State have at least a moderate threat from earthquakes.

Geologists divide the region into five tectonic belts based on historical earthquake activity and the age and
amount of movement on prehistoric faults. Within the Snake River Plain, earthquake activity is very low.
Earthquake activity increases and faults become younger away from the plain, culminating in a band of youthful,
active faults that forms the tectonic parabola on the east. Faulting and earthquakes in western and northern ldaho
are not well-explained by the Yellowstone tectonic parabola model.
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The extent and magnitude of earthquakes are measured in two ways:

e Magnitude (as measured by the Richter Scale) — measures the energy that is released

o Intensity (as measured by the Modified Mercalli Intensity Scale [MM]) — measures physical effects

Seismic waves are the vibrations from earthquakes that travel through the Earth and are recorded on instruments
called seismographs. The magnitude or extent of an earthquake is a measured value of the earthquake size, or
amplitude of the seismic waves, using a seismograph. The Richter magnitude scale (Richter scale) was developed
in 1932 as a mathematical device to compare the sizes of earthquakes. The Richter scale is the most widely
known scale that measures the magnitude of earthquakes. It has no upper limit and is not used to express damage.
An earthquake in a densely populated area, which results in many deaths and considerable damage, may have the
same magnitude and shock in a remote area that did not experience any damage. Table 9-1 presents the Richter
scale magnitudes and corresponding earthquake effects.

Table 9-1. Richter Magnitude Scale

Richter Magnitude Earthquake Effects

2.50rless Usually not felt, but can be recorded by seismograph
251054 Often felt, but causes only minor damage
55106.0 Slight damage to buildings and other structures
6.1t06.9 May cause a lot of damage in very populated areas
70t07.9 Major earthquake; serious damage

8.0 or greater Great earthquake; can totally destroy communities near the epicenter

Magnitude is calculated by seismologists from seismograph readings and is most useful to scientists comparing
the power of earthquakes. Magnitude is often described using the Richter scale. An earthquake of Magnitude 2.5
or less is usually not felt. Dishes rattling occurs at Magnitude 3.0, and magnitudes greater than 6.5 are devastating
events when the earthquake strikes in or near a populated area.

The moment magnitude scale (MMS; denoted as Mw or M) is now more widely used by seismologists to measure
the size of earthquakes. The scale was developed in the 1970s to succeed the 1930s-era Richter magnitude scale
(ML). Even though the formulas are different, the new scale retains a continuum of magnitude values similar to
that defined by the older one. Under suitable assumptions, as with the Richter magnitude scale, an increase of one
step on this logarithmic scale corresponds to a 101.5 (about 32) times increase in the amount of energy released,
and an increase of two steps corresponds to 103 (1,000) times increase in energy. Thus, an earthquake of Mw of
7.0 releases about 32 times as much energy as one of 6.0 and nearly 1,000 times that of 5.0. (USGS 2023). The
moment magnitude is based on the seismic moment of the earthquake, which is equal to the shear modulus of the
rock near the fault multiplied by the average amount of slip on the fault and the size of the area that slipped
(USGS 2023). Since January 2002, the MMS has been the scale used by the United States Geological Survey to
calculate and report magnitudes for all modern large earthquakes.

The intensity of an earthquake is based on the observed effects of ground shaking on people, buildings, and
natural features, and varies with location. The Modified Mercalli Intensity Scale is a subjective description of the
physical effects of the shaking, based on observations at the event site. The damage from earthquake shaking is
affected by several factors, such as distance from the epicenter and local geology and soils. On the Modified
Mercalli Intensity Scale, a value of I is the least intense motion, and XI1 is the greatest ground shaking. Unlike
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magnitude, intensity can vary from place to place and is evaluated from people’s reactions to events and the
visible damage to man-made structures.

The Modified Mercalli scale expresses intensity of an earthquake; the scale is a subjective measure that describes
how strong a shock was felt at a particular location. The Modified Mercalli scale expresses the intensity of an
earthquake’s effects in a given locality in values ranging from | to XII. Table 9-2 summarizes earthquake intensity
as expressed by the Modified Mercalli scale.

Table 9-2. Modified Mercalli Intensity and Peak Ground Acceleration Equivalents

Modified Estimated PGA4
Mercalli Scale Perceived Shaking
| Not Felt None None <0.17%
I- Weak None None 0.17% - 1.4%
v Light None None 1.4% - 3.9%
v Moderate Very Light Light 3.9% —9.2%
Vi Strong Light Moderate 9.2% —18%
Vil Very Strong Moderate Moderate/Heavy 18% — 34%
Vil Severe Moderate/Heavy Heavy 34% — 65%
IX Violent Heavy Very Heavy 65% — 124%
X=Xl Extreme Very Heavy Very Heavy >124%

a. PGA measured in percent of g, where g is the acceleration of gravity
Sources: USGS, 2008; USGS, 2010

Another way to measure intensity is through ground acceleration. This is expressed as either “peak ground
acceleration” (PGA) or “spectral acceleration” (SA) expressed relative to the acceleration of gravity (g) and
determined by seismographic instruments. While Mercalli (MM) and PGA intensities are arrived at differently,
they correlate reasonably well. SA is the basis for the vulnerability. What is important here is that ground and
spectral accelerations are quantitative measures, while MM is qualitative. Engineers and others interested in
designing earthquake-resistant structures need quantitative information, but a great deal of useful data can quickly
be gathered by untrained people with the qualitative MM scale. Both PGA and SA have units of acceleration of
gravity (or percent of acceleration of gravity).

According to USGS Earthquake Hazards Program, PGA maps (also known as earthquake hazard maps) are used
as planning tools when designing buildings, bridges, highways, and utilities so that they can withstand shaking
associated with earthquake events. These maps are also used as planning tools for the development of building
codes that establish construction requirements appropriate to preserve public safety. The USGS PGA maps show
a certain probability (2 percent for 10 percent) of being exceeded in a 50-year period. The PGA is measured in
numbers of g’s (the acceleration associated with gravity). Figure 9-3 shows the PGAs with a 10-percent
exceedance in 50 years for Idaho. Northwestern and southwestern Idaho is in a low hazard area, while central and
southeastern Idaho is in a medium to high-hazard area. Figure 9-4 correlates PGA and MM.

Geologic evidence shows that movement on the faults in and around Idaho can cause earthquakes of magnitude
6.5 to 7.5, with potentially catastrophic effects.
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EXPLANATION
Peak acceleration, expressed as
a fraction of standard gravity (g)

PERCENEY | Notfelt | Weak | Light [Moderate| Strong
| PDAMAGE | none | none | none | Verylight | Light
PEAKACC.(%g) | <005 | 03 | 28 6.2 12
PEAK VEL(cmis) | <0.02 | 0.1 1.4 4.7 9.6
e L U= v \'a Vi

Figure 9-4. Correlation between Ground Acceleration and Intensity

9.3 PREVIOUS HAZARD OCCURRENCES

The State of Idaho is one of the most active states in terms of the number of earthquakes experienced each year.
Historical records demonstrate that earthquakes can occur throughout Idaho. Most earthquakes felt by Idaho
residents have occurred within the Yellowstone Tectonic Parabola. Idaho experiences hundreds of earthquakes
every year, but most are too small to feel. On average Idaho experiences shaking strong enough to damage
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chimneys every 10 years and a more significant event about every 20 years. Two of the largest historic
earthquakes in the continental United States occurred in Idaho or within a few miles of the state border in 1983
and 1959. These events were magnitude 6.9 and 7.3, respectively, and caused fatalities and destruction to
buildings, roads and other structures.

According to USGS, over 2,000 earthquakes greater than magnitude 1.0 have been recorded in the State of Idaho
since 1994 (USGS 2023).

Many sources provided earthquake information regarding previous occurrences and losses associated with
earthquake events throughout the State of Idaho. For the 2023 Plan update, earthquake events were summarized
between January 1, 2018, and December 31, 2022.

9.3.1 Disaster and Emergency Declarations

Known earthquake events that have impacted the State of Idaho and resulted in federal disaster or emergency
declarations between 2018 and 2022 are identified in Table 9-3. Appendix D lists events prior to 2018. The
following disaster declarations or emergency proclamations related to earthquake events have been issued for the
State of Idaho:

o Federal disaster (DR) or emergency (EM) declarations, 1956 — 2022: 1 earthquake-related event,
classified as earthquake.

e Idaho State Emergency Proclamations, 2018 — 2022: 1 earthquake-related event, classified as Challis
Earthquake.

o No USDA disaster declarations or proclamations related to earthquake events have been issued relevant to
Idaho or any of its counties.

Table 9-3. Earthquake Federal and State Declarations (2018 to 2022)
Federal Declaration| State Declaration

Incident Type Declared Type Date Declared Number Number Counties Affected
Earthquake Challis Earthquake 4/1/2020 N/A ID-02-2020 Custer County

Source:  FEMA 2023

Figure 9-5 shows the distribution of these declarations across the state.

9.3.2 Event History

Idaho experiences small earthquakes frequently, most of which are not felt and do not cause damage, but since
2018, Idaho experienced 27 earthquakes with a 4.0 magnitude or greater, mostly in the central part of the state
(Table 9-4).
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Table 9-4. Earthquake Events in Idaho with a Magnitude of 4.0 or Greater, 2018 to 2022

Magnitude

January 26, 2018
November 20, 2018

March 31, 2020

April 1, 2020

April 1, 2020

April 1, 2020

April 3, 2020

April 11, 2020

April 21, 2020

May 14, 2020

May 21, 2020

June 9, 2020

June 14, 2020
June 25, 2020

July 10, 2020
August 8, 2020
September 8, 2020
September 8, 2020
November 6, 2020
November 13, 2020
November 15, 2020

November 25, 2020

44

4.1

6.5

4.8

44

41

41

44

44

42

4.2

4.6

41

4.2

44

4.1

41

41

Epicenter Location
5 km NNW of Georgetown, Idaho

21 km SE of Stites, Idaho

Stanley, Idaho

21 km WNW of Stanley, Idaho
23 km NW of Stanley, Idaho
18 km NW of Stanley, Idaho
20 km NW of Stanley, Idaho
20 km NW of Stanley, Idaho
29 km NW of Stanley, Idaho
31 km NW of Stanley, Idaho
26 km NW of Stanley, Idaho
11 km NW of Stanley, Idaho
10 km NW of Stanley, Idaho
27 km NW of Stanley, Idaho
18 km SW of Stanley, Idaho

13 km WSW of Stanley, Idaho

39 km NNW of Stanley, Idaho

39 km NNW of Stanley, Idaho

27 km WNW of Stanley, Idaho
26 km NW of Stanley, Idaho

16 km NNW of Stanley, Idaho

14 km NW of Stanley, Idaho

Description
USGS reported that 688 people felt the earthquake throughout
the southeastern part of Idaho and surrounding states

USGS reported that 96 people felt the earthquake throughout
the northern part of Idaho

USGS reported that 23,510 people felt the earthquake
throughout Idaho and seven surrounding states. The earthquake
caused significant cracking in structures in Custer County.
Landslides that crossed state highways and small avalanches
were triggered by the earthquake. A state disaster declaration
(ID-02-2020) was issued in response to the event.

USGS reported that 533 people felt the earthquake throughout
the state

USGS reported that 33 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 20 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 313 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 27 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 91 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 345 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 174people felt the earthquake throughout
the southern part of Idaho

USGS reported that 87 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 141 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 1,752 people felt the earthquake throughout
the southern, eastern, and central part of Idaho.

USGS reported that 37 people felt the earthquake throughout
the southern part of Idaho
USGS reported that 228 people felt the earthquake throughout
the southern and central part of Idaho
USGS reported that 19 people felt the earthquake throughout
the southern part of Idaho
USGS reported that 101 people felt the earthquake throughout
the southern and central part of Idaho
USGS reported that 12 people felt the earthquake throughout
the southern part of Idaho
USGS reported that 58 people felt the earthquake throughout
the southern part of Idaho
USGS reported that 76 people felt the earthquake throughout
the southern part of Idaho

USGS reported that 22 people felt the earthquake throughout
the southern part of Idaho
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Magnitude picenter Location Description

January 3, 2021 4.2 10 km NNW of Georgetown, Idaho = USGS reported that 115 people felt the earthquake throughout
the southern part of Idaho

September 19, 2021 4 19 km NW of Stanley, Idaho USGS reported that 95 people felt the earthquake throughout
the southern part of Idaho

October 2, 2021 4 12 km NW of Stanley, Idaho USGS reported that 19 people felt the earthquake throughout
the southern part of Idaho

November 12, 2021 4 23 km WNW of Stanley, Idaho  USGS reported that 11people felt the earthquake throughout the

southern part of Idaho
November 23, 2021 4 16 km SW of Stanley, Idaho USGS reported that 30 people felt the earthquake throughout

the southern part of Idaho

Source: (USGS 2023)

9.4 PROBABILITY OF FUTURE HAZARD EVENTS
9.4.1 Overall Probability

Thousands of earthquakes have been recorded in the State of Idaho. Currently, there are no realistic methods to
predict earthquakes. According to the Idaho State seismologist, no studies, past or present, could create anything
more than the general probabilities currently available. The past rate of occurrence is a modest predictor of future
occurrence. One possible exception would be increased volcanic activity related to the Yellowstone hotspot. If
that occurs, seismic activity would also be likely to increase. Nonetheless, the assessment of seismic risk is
significantly impaired by the following:

o A lack of fault characterization data for Idaho’s mapped faults

e Limited mapping of National Earthquake Hazards Reduction Program (NEHRP) soils and liquefaction
susceptibility

o Extremely limited seismic monitoring throughout Idaho.

For the purpose of this Plan update, the probability of future occurrences is defined by the number of events over
a specified period of time. Between 1950 and 2022, there have been 2,541 earthquakes magnitude 3 or greater
(often felt but causing minor damage) with epicenters in or near Idaho. Based on this data, Idaho may experience
an average of 35 earthquakes (magnitude 3 or greater) each year. The number of small earthquakes (magnitude
less than 3) is greatly under-reported in Idaho because of limited seismic monitoring.

According to FEMA and the State, Idaho experienced two earthquake events between 1956 and 2022 that resulted
in disaster declarations. Based on historical events, the State can expect to experience a major earthquake event
that leads to a disaster declaration once every three decades.

9.4.2 Climate Change Impacts

The potential impacts of climate change on earthquake probability are still being studied. Some scientists feel that
melting glaciers could induce tectonic activity. As ice melts and water runs off, tremendous amounts of weight are
shifted on the Earth’s crust. Newly freed crust could cause seismic plates to slip and stimulate volcanic activity.
Additionally, changes in the Earth’s crust from periods of drought can be significant. Similarly, pumping of
groundwater from underground aquafers for human use, which is exacerbated during times of drought, has been
shown to impact patterns of stress loads by “unweighting” the Earth’s crust (NASA 2019).
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Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive
storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing
increased volumes of water could fail during seismic events.

9.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development.
e Projected changes in population.

e Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections. This SHMP used the ICLUS modeling (Scenario SSP2 + RCP4.5) to
prepare statewide and county-specific estimates for Idaho land use in 2020 and 2030.

Appendix E lists the estimated land-use area (square miles) located in the identified earthquake hazard zones and
projected area for 2030 by jurisdiction. Changes to land use and housing density may increase the number of
vulnerable populations and developments to a hazard event. Earthquakes may occur anywhere in the State;
therefore any growth in population and housing density will increase the State’s risk to impacts from a seismic
event.

Statewide there is a projected increase of approximately 1,576 square miles to be developed in the earthquake
hazard area by 2023, with the greatest additions in Bonneville County; this coincides with the increase in higher
housing densities, which will place a greater number of people in the hazard area. Some counties in the southeast,
such as Bear Lake, Caribou, and Franklin, also have high growth rates and face significant seismic threat. In such
areas, it can be predicted that an increased amount of housing stock and developed area will be at risk. However,
seismic codes may mitigate the potential losses of life, injuries, and property damage.

9.5 IMPACT ANALYSIS
9.5.1 Severity

The severity of an earthquake can be expressed in terms of intensity or magnitude. Intensity represents the
observed effects of ground shaking on people, buildings and natural features. Magnitude is related to the amount
of seismic energy released at the hypocenter of an earthquake. It is determined by the amplitude of the earthquake
waves recorded on instruments. Whereas intensity varies depending on location with respect to the earthquake
epicenter, magnitude is represented by a single, instrumentally determined value for each earthquake event. The
severity of an earthquake event can be measured in the following terms:

e How hard did the ground shake?
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e How did the ground move? (Horizontally or vertically)

e How stable was the soil?

o What is the fragility of the built environment in the area of impact?
The severity of a seismic event is directly correlated to the stability of the ground close to the event’s epicenter.
The difference in severity between intensity ranges can be immense. A poorly built structure on a stable site in
Boise is far more likely to survive a large earthquake than a well-built structure on an unstable site. Thorough

geotechnical site evaluations should be the rule of thumb for new construction in the planning area until creditable
soils mapping becomes available.

Factors Contributing to Damage

The damage associated with each earthquake is subject to four primary variables:

e The nature of the seismic activity
e The composition of the underlying geology and soils
e The level and quality of development of the area struck by the earthquake

e The time of day

Seismic Activity

The properties of earthquakes vary greatly from event to event. Some seismic activity is localized (a small point
of energy release), while other activity is widespread (e.g., a long section of fault rupturing at once). Earthquakes
can be very brief (only a few seconds) or last for a minute or more. The depth of release and type of seismic
waves generated also play roles in the nature and location of damage; shallow quakes will hit the area close to the
epicenter harder but tend to be felt across a smaller region than deep earthquakes.

Geology and Soils

The surface geology and soils of an area influence the propagation (conduction) of seismic waves and how
strongly the energy is felt. Generally, stable areas (e.g., solid bedrock) experience less destructive shaking than
unstable areas (e.qg., fill soils). The siting of a community or even individual buildings plays a strong role in the
nature and extent of damage from an event.

Development

A small earthquake in the center of a major city can have far greater consequences than a major event in a
sparsely populated place. The two major Idaho earthquakes, Hebgen Lake (1959) and Borah Peak (1983), were
very strong but occurred in isolated areas with small populations. The damage, compared to that of earthquakes of
similar magnitude in heavily populated areas, was relatively light.

Time of Day

The time of day that an event occurs controls the distribution of the population in an affected area. On workdays,
the majority of the community will transition between work or school and home, so the time of day will affect the
location of the population. The relative seismic vulnerability of each location can strongly influence the loss of
life and injury resulting from an event.
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9.5.2 Warning Time

There is currently no reliable way to predict the day or month that an earthquake will occur at any given location.
An Earthquake Early Warning System is being developed by the USGS for the west coast of the United States.
This system uses existing seismic networks to detect moderate to large earthquakes very rapidly so that a warning
can be sent before destructive seismic waves arrive at locations outside the area where the earthquake begins.
These warnings will allow people to take protective action and can also trigger automatic responses to safeguard
critical infrastructure (USGS 2019).

9.5.3 Cascading Impacts

Earthquakes do have the ability to initiate and impact a number of other hazards, both natural and human caused.
Avalanches and landslides are two hazards that can be initiated by a seismic event. Dams, levees, and canals are
also at risk of damage that could be caused by an earthquake or the resulting seiches. This damage has the
possibility of causing the structures to fail, thereby producing a dam/levee/canal failure hazard event. Uplift and
displacement from a major seismic event could also result in the re-routing of existing streams, the result of which
could be flooding. The damage that could result from an earthquake would certainly have an opportunity to
initiate fires. Fires can result from gas lines or power lines that are broken or downed during the earthquake. It
may be difficult to control a fire, particularly if the water lines feeding fire hydrants are also broken.

From a human-caused perspective, a worst-case earthquake scenario could spawn any of the hazards discussed in
this plan. A less intense seismic release could still disrupt power and communication systems, possibly leading to
smaller scale energy shortages or cyber disruptions. Additionally, earthquakes may lead to energy outages. The
major causes of outages during earthquakes are the failures of circuit breakers, transformer bushings and
disconnect switches at the substations. Lack of power can affect pipelines supplying fuels and natural gas, as well
as other products. Delivery of water can also be interrupted by an earthquake (U.S. Chamber of Commerce
Foundation 2012).

Quickly and successfully eliminating waste and debris after an earthquake will lower the amount of resulting
disease and contamination to the environment. The failure of dams, levees, and canals after an earthquake could
cause a rapid and possibly catastrophic flood event.

9.5.4 Environmental Impacts

Earthquakes environmental impacts may include but are not limited to:

e Induced flooding or landslides
e Poor water quality
e Damage to vegetation

e Breakage in sewage or toxic material containments

Secondary impacts can include train derailments, roadway damage, spillage of hazardous materials (hazmat), and
utility interruption. Quickly and successfully eliminating waste and debris after an earthquake will lower the
amount of resulting disease and contamination to the environment. The failure of dams, levees, and canals after an
earthquake could cause a rapid and possibly catastrophic flood event.
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In mountainous regions, earthquakes and aftershocks can cause landslides and land deformation and result in
infrastructure damage. Microwave communication towers could be knocked out of alignment. In areas of human
development, damaged infrastructure such as sewage systems and pipelines can result in large releases of harmful
substances into the environment.

9.5.5 Local Hazard Mitigation Plan Impacts

Forty-one of the hazard mitigation plans prepared for Idaho’s counties list earthquake as a hazard of concern, and
10 counties rank it as a high-impact hazard:

e Boundary e Fremont e Power

e Butte e Kootenai e Shoshone
e Camas e Oneida o Valley

e Canyon

An additional 18 counties identified earthquake as a medium-impact hazard.

Table 9-5 summarizes potential losses to vulnerable structures due to earthquake, based on estimates from the
local risk assessments. Due to variances in approaches to assessing risk at the local level as well as the hazards
assessed and the age of each assessment reviewed, this data is considered approximate.

Table 9-5. Earthquake Risk Exposure Analysis for Local Hazard Mitigation Plan Reviews

Estimated Total Population Exposed 1,776,666
Estimated Number of Structures at Risk 482,518

Estimated Value of Structures at Risk $214,192,878,678

9.6 VULNERABILITY OF PEOPLE AND ASSETS

A GIS analysis was performed to evaluate the number of people and assets within the defined hazard area for
earthquake. For this analysis, the hazard area was defined as portions of the state rated as high, very high, or
highest in the Seismic Hazard Long-Term Model developed by the USGS (USGS 2019). A separate analysis
using the Hazus model was performed to estimate potential losses over the entire state for the four earthquake
scenarios used in this SHMP:

e Three USGS ShakeMap scenarios—Squaw Creek M7.0, Lemhi M7.0, and Eastern Bear Lake M7.3
e The historical M6.9 Borah Peak event (from October 1983).

ShakeMap scenarios are shown in Figure 9-6 through Figure 9-9, and results are summarized below.
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9.6.1 Total and Socially Vulnerable Populations

The degree of exposure is dependent on many factors, including the age and type of construction people live in,
the soil types their homes are located on, and the intensity of the earthquake. Whether directly or indirectly
impacted, residents may be faced with business closures, road closures that could isolate population, and loss of
function of critical facilities and utilities.

Socially vulnerable populations include the very young, the elderly, and those experiencing poverty. These
socially vulnerable populations are most susceptible based on many factors, including their physical and financial
ability to react or respond during a hazard and the ability to be self-sustaining for prolonged periods of time after
an incident because of limited ability to stockpile supplies. Socially vulnerable populations may live in structures
that do not conform to seismic building codes; therefore, homes will sustain more damage during an event.

Residents may be displaced or require temporary or long-term shelter because of an earthquake event. The
number of people requiring shelter is generally less than the number displaced, as some displaced persons use
hotels or stay with family or friends following a disaster event.

Table 9-6 summarizes vulnerable and total population in the hazard area. Appendix E as results for all counties.

Table 9-6. Population Within the Earthquake Hazard Area

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 35,107 1. Franklin (13,421) 2. Bear Lake (6,054) 3. Caribou (5,766)
Vulnerable Population in the Hazard Area 85 1. Clark (85) [only county with vulnerable population in the hazard area]
Vulnerable Hazard Area Population as % of 0.2% 1. Clark (100%) [only county with vulnerable population in the hazard
Total County or State Hazard Area Population area]

9.6.2 National Risk Index Ratings

According to the NRI, 19 of the state’s 44 counties have NRI-identified earthquake risk, rated from relatively
moderate to relatively low. The risk rankings for the highest ranked counties are shown in Table 9-7.

Table 9-7. NRI Ratings for Earthquake in Highest-Ranked Idaho Counties

Expected Community Community
Annual Loss | Social Vulnerabilit Resilience Risk Factor Risk Value
Ada County $6,512,651 Very Low Very High 0.84 $6,491,782 93.73
Bonneville County $5,595,155 Relatively Moderate Very High 1.06 $6,315,511 93.54
Canyon County $2,436,941 Relatively High Relatively Moderate 1.18 $3,048,561 89.69
Bannock County $1,516,736 Relatively High Relatively Moderate 1.10 $1,803,400 85.58
Bingham County $1,425,271 Relatively Moderate = Relatively Moderate 1.26 $1,801,650 85.52

9.6.3 State-Owned or -Leased Facilities

Table 9-8 summarizes the number and estimated replacement cost value of all State-owned or -leased facilities in
the defined hazard area. Table 9-9 shows the number of State agencies and counties that have State-owned

or -leased facilities in the hazard area. Table 9-10 lists the top three state agencies and counties with State-owned
or -leased facilities in the hazard area, by number of facilities and by total estimated replacement cost value.
Detailed results for all counties and state agencies are provided in Appendix E.
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Table 9-8. Total State Facilities Within the Earthquake Hazard Area

Facilities in the Hazard Area
Number of Facilities in the Hazard Area 249 46 295
Total Estimated Replacement Cost Value $298,161,350 $113,668,771 $411,830,121

Table 9-9. State Facilities Within the Earthquake Hazard Area by State Agency and County
- Total Number of State Agencies with Facilities in the | Total Number of Counties with Facilities in the Hazard

Hazard Area

State-Owned 10 11
State-Leased 13 8
Totala 20 11

a. Total number of agencies or counties with vulnerable facilities may not be equal to the sum of those with state-owned facilities and
those with state-lease facilities, as some agencies and counties have both state-owned facilities and state-leased facilities.

Table 9-10. Top Three State Agencies and Counties with State Facilities Within the Earthquake Hazard Area
Greatest Number of Facilities in Hazard Area Greatest Replacement Cost Value in Hazard Area

State Agencies State Agencies

_______Name_____|Facilities |_Name _|Facilities| ___Name ___| _Value | Name | _Value |

1. Dept. of Fish & Game 105 Custer 94 Dept. of Parks &  $182.6 million = Bear  $118.6 million
Recreation Lake

2. Dept. of Parks & Recreation 66 Bear Lake 56 Dept. of Fish & Game = $63.8 million = Custer = $97.9 million

3. Dept. of Transportation 40 Fremont 46 State Liquor Division = $30.4 million ' Fremont = $71.6 million

9.6.4 Highways, Bridges, Dams, and Canals

Table 9-11 summarizes the miles of highway and number of bridges and dams within the defined hazard area
statewide, as well as the counties with the greatest number of each. Detailed results for all counties are provided
in Appendix E.

Table 9-11. State Highways, Bridges, and Dams Within the Earthquake Hazard Area

Statewide
Total Highest-Ranked Counties

Miles of Highway 654 1. Custer (178.2) 2. Bear Lake (98.5) 3. Franklin (90.6)
Number of Bridges 142 1. Custer (47) 2. Caribou (22) 3. Bear Lake (21)
Number of State-Regulated Dams 64 1. Franklin (20) 2. Caribou (15) 3. Custer (12)

Miles of Canals 779 1. Franklin (200) 2. Bear Lake (195) 3. Caribou (121)

9.6.5 Buildable Lands

Table 9-12 summarizes the amount of buildable land within the defined hazard area for 2020. Appendix E
provides details on buildable land and ICLUS land use in the hazard area for all counties for 2020 and 2030.
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Table 9-12. Buildable Lands Within the Earthquake Hazard Area, 2020

Statewide
Total Highest-Ranked Counties
Buildable Land in the Hazard Area (acres) 26,795 1. Franklin (8,096) 2. Bear Lake (5,493) 3. Custer (4,902)
Hazard Area Buildable Land as % of Total 4.2% 1. Bear Lake (100%) 2. Caribou (97.0%) 3. Custer (94.5%)

County or State Buildable Land

9.6.6 Community Lifelines
Table 9-13 summarizes the number of community lifelines by type within the defined hazard area. Detailed
results for all counties are provided in Appendix E.

Table 9-13. Community Lifelines Within the Earthquake Hazard Area

Number of Lifelines Within the Hazard Area
Statewide Highest-Ranked Counties

Energy 78 1. Caribou (32) 2. Custer (12) 3. Franklin, Fremont (10 each)
Food, Water, Shelter 2 1. Caribou, Franklin (1 each)

Health & Medical 4 1. Caribou, Franklin, Custer, Bear Lake (1 each)

Safety & Security 76 1. Bear Lake (23) 2. Custer (16) 3. Franklin (15)
Transportation 38 1. Bear Lake (18) 2. Caribou (10) 3. Franklin (6)

Total 198 1. Caribou (54) 2. Bear Lake (51) 3. Franklin (33)

9.6.7 Potential Losses Due to a Hazard Event

Hazus provided estimates of the dollar loss values due to damage from earthquake to State-owned or -leased
facilities. For community lifelines, Hazus estimated loss as a percentage of total value of structures for each
lifeline category. Results are summarized in Table 9-14 through Table 9-16. Detailed results for all counties are

provided in Appendix E.

Table 9-14. Statewide Loss Estimates Due to Earthquake for State-Owned or -Leased Facilities

Estimated Loss Due to Earthquake % of Total Facility Value

Squaw Creek M7.0 Scenario $114,077,582 0.8%
Lemhi M7.0 Scenario $6,538,225 <0.1%
Eastern Bear Lake M7.3 Scenario $37,301,910 0.3%
Borah Peak M6.9 Scenario $6,306,959 <0.1%
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Table 9-15. Loss Estimates Due to Earthquake for State-Owned or -Leased Facilities, by Agency and County

Agencies With Any Estimated Loss Counties With Any Estimated Loss
Total Total
Number Top 3 Number Top 3
Squaw Creek M7.0 Scenario 96 1. Boise State Univ. ($67.0 million) 19 1. Ada ($102.8 million)
2. Dept. of Administration ($9.2 million) 2. Gem ($5.6 million)
3. Dept. of Parks & Recreation ($5.1 million) 3. Canyon ($2.9 million)
Lemhi M7.0 Scenario 52 1. Dept. of Fish & Game ($2.38 million) 28 1. Lemhi ($3.00 million)
2. Division of Military ($1.26 million) 2. Custer ($2.45 million)
3. Idaho Public Television ($1.18 million) 3. Bonneville ($370,000)
Eastern Bear Lake M7.3 Scenario 49 1. Dept. of Parks & Recreation ($23.58 million) 17 1. Bear Lake ($35.18 million)
2. State Liquor Division ($2.46 million) 2. Caribou ($990,000)
3. Idaho Public Television ($2.20 million) 3. Franklin ($450,000)
Borah Peak M6.9 Scenario 38 1. Idaho State University ($2.02 million) 40 1. Custer ($5.45 million)
2. Division of Military ($1.88 million) 2. Lemhi ($280,000)
3. Idaho Public Television ($1.40 million) 3. Blaine ($270,000)

Table 9-16. Estimated Loss Percentage Due to Earthquake for Community Lifelines

Estimated Loss as % of Total Value of Structures

Food, Water,
g Shelter Health & Medical | Safety & Securit Transportation Total

Squaw Creek M7.0 Scenario

Statewide 0.7% 0.9% 0.4% 0.5% 0.1% 0.5%

Top 1. Gem (40.8%) 1. Ada (7.2%) 1. Gem (10.1%) 1. Gem (23.1%) 1. Gem (2.8%) 1. Gem (21.2%)

Counties = 2.Boise (11.0%)  2.Canyon (3.1%) 2. Ada (1.0%) 2. Valley (1.7%) 2. Boise (0.3%) 2. Boise (2.6%)
3. Valley (4.7%) | 3. Payette (1.7%) 3. Payette (0.6%) 3. Boise (1.5%) 3. Valle (0.2%) 3. Valley (2.5%)

Lemhi M7.0 Scenario

Statewide 0.4% <0.1% <0.1% 0.1% <0.1% 0.2%

Top 1. Butte (14.9%) 1. Bonneville 1. Butte (0.4%) 1. Butte (4.8%) 1. Butte (0.4%) 1. Butte (11.5%)

Counties 2. Clark (2.2%) (0.3%) 2. Lemhi (0.2%) 2. Lemhi (3.2%) 2. Lemhi (1.7%)
3. Custer (1.6%) 2. Bingham (0.2%) 3. Bingham, 3. Custer (1.1%) 3. Custer (1.2%)

3. Madison (0.1%) Bonneville &
Jefferson (0.1%)

Eastern Bear Lake M7.3 Scenario
Statewide 0.5% 0.9% 0.3% 0.8% 0.2% 0.6%

Top 1. Bear Lake (46.3%) 1. Caribou (16.6%) 1. Bear Lake (34.6%) 1. Bear Lake (53.4%) 1. Bear Lake (6.7%) 1. Bear Lake (35.3%)
Counties = 2. Caribou (2.6%) 2. Franklin (5.3%) 2.Caribou (2.3%) @ 2. Caribou (2.0%) @ 2. Caribou (2.3%) 2. Caribou (2.3%)
3. Franklin (1.2%) 3. Bannock, 3. Franklin (0.7%) = 3. Franklin (0.7%) = 3. Franklin (0.8%) 3. Franklin (0.8%)
Bingham &
Bonneuville (0.1%)

Borah Peak M6.9 Scenario

Statewide 0.2% 0.5% <0.1% <0.1% 0.0% 0.1%

Top 1. Custer (3.6%) | 1.Blaine (2.9%) 1. Blaine (0.2%) 1. Custer (3.7%) n/a 1. Custer (3.5%)

Counties 2. Blaine (2.0%) 2. Gooding & 2. Butte (0.1%) 2. Blaine (0.2%) 2. Blaine (0.9%)
3. Butte (0.9%) Jerome (0.5%) 3. Butte, Camas & 3. Butte (0.6%)

Lemhi (0.1%)
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9.7 MITIGATING THE HAZARD

9.7.1 General Mitigation Approaches

Mitigation Rationale

While few local plans prioritize earthquake as a major hazard, the significant economic impact of an earthquake
makes mitigation a priority. The 6.9-magnitude scenario in Idaho Falls, for example, resulted in $1.5 billion in
damages, which would be truly catastrophic. A considerable humber of public and private commercial buildings
are pre-code structures, constructed of both reinforced and unreinforced masonry. Much of Idaho’s housing stock
in suburban and rural communities was built prior to the 1970s, before building codes were in force. Additionally,
rural Idaho communities do not have the resources to respond to widespread damage that might be caused by a
catastrophic earthquake. Earthquakes are one of the State’s least predictable and most poorly understood hazards.

Information/Outreach and Public Education

Much mitigation work, such as home retrofitting and non-structural falling hazard reduction, is dependent on the
actions of property owners and residents. Hazard awareness and education programs must lay the groundwork of
knowledge that leads to this work.

As available, IOEM funds cooperative projects with the Idaho Geological Survey (IGS). These projects have
included summer field workshops for Idaho’s earth science teachers, the development of NEHRP soil
classification and liquefaction susceptibility maps, and the development of public education materials on geologic
hazards. This outreach has been funded using a variety of grant programs, including the Earthquake Hazard
Reduction Grant, Emergency Management Performance Grant, and Pre-disaster Mitigation Planning funds. Earth
science teacher workshops have been held annually since 1993, facilitated by the IGS. The focus of the
workshops was on the science of natural hazards, hazard mitigation strategies, disaster preparedness for schools,
and the enhancement of science teaching resulting in improved study of seismic safety in schools, and the next
generation of decision makers in Idaho growing up better educated to seismic risks and other natural hazards.
Other public outreach has been the booklet mentioned above, “Putting Down Roots in Earthquake Country.” It
was published using mitigation grant monies by IOEM, with considerable input and valuable advice from the
IGS, and was widely distributed in eastern Idaho. The booklet was especially well received by educators in many
parts of the State and will continue to be distributed at every opportunity, through every possible venue. Public
outreach and education will continue as funds are available.

Infrastructure

New public facilities and other infrastructure must be built to earthquake-resistant standards. The large stock of
buildings constructed before 1992 is more problematic. Changes in occupancy, such as occur when old buildings
are converted to restaurants, shops, and apartments, provide opportunities for seismic retrofits. Extensive work is
expensive, though, and hard to justify to building owners. Lifelines and critical facilities should not be
concentrated in high-risk areas. Mitigation projects will be identified in separate categories, as follows: public
infrastructure; state/county facilities; and private infrastructure.
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Data Collection & Analysis

IGS will be working in the future towards updating and then maintaining a state fault database. As the USGS
takes a step back from their formal large role in fault mapping, the State will step up and seek funding to complete
and maintain it.

NEHRP EQ Hazard Program Proposal

The State active fault database was last updated in 2003. While this database is an important foundation, it is out
of date and needs to be updated. New high-resolution satellite imagery and LiDAR data are available for many
tectonically active areas, which can greatly improve the accuracy of mapped faults. New seismic investigations
are also vitally important for updating the fault database and understanding the state’s seismic hazards. A recent
robust sequence of earthquakes near Soda Springs, ID has drawn attention to the seismic hazard in southeastern
Idaho. IGS is working in collaboration with the Utah Geological Survey to apply for USGS Earthquake Hazard
Program funds to map and investigate the Wasatch, Cache Valley, and Bear Lake faults.

Earthqguake Clearinghouse Plan

An earthquake Clearinghouse is crucial for supporting and organizing post-earthquake reconnaissance efforts,
maximizing information sharing and availability, and better utilizing the talents of those present immediately after
a damaging earthquake. Reconnaissance teams comprised of engineers, academics, and scientists typically flock
to a damaged area to investigate earthquake impacts. These teams make rapid, general damage surveys of the
affected area, document initial important observations from the particular earthquake, and assess the need for
follow-up areas of research. Observations and findings from these teams support emergency response and
recovery activities in the short term and improve the understanding of natural hazards and how to mitigate their
impacts in the long term.

Requlatory

Enacting building codes, dam design requirements, and other regulatory measures is necessary to ensure that
structures have earthquake-resistant construction. Areas of known extreme hazard, such as fill soils and known
faults, can be designated and zoned for open space or similar non-vulnerable uses. IOEM adopts the Western
States Seismic Policy Council (WSSPC) Policy Recommendation 07-4 wherein WSSPC not only endorses
adoption and enforcement of International Existing Building Code, the International Building Code, and the
International Residential Code, but also discourages modification and amendments that weaken these codes. The
State Legislative session formally adopts the most recent International Building Codes, allowing for the local
jurisdictions to adopt them as well.

Further IOEM adopts the additional policy of encouraging including of NEHRP provisions which include
purpose, education, incentives, lifelines, and public and private sectors. The State could also provide incentives
(e.g., tax relief) for proper owners to retrofit their homes and other properties. Earthquake insurance is typically
very expensive, and coverage is generally not required by lending institutions.

In addition, IOEM adopts WSSPC Policy Recommendation 06-1: Developing Earthquake Risk-Reduction
Strategies stated here:
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WSSPC strongly encourages the development of long-term, comprehensive statewide and community-level
earthquake risk-reduction strategies as part of an all-hazards plan to reduce injury, loss of life, property damage,
and economic disruption from earthquakes.

WSSPC believes comprehensive statewide and local plans and strategies should include the following elements:

o Assessment of all seismic hazards to quantify and define the risk to communities
¢ Implementation of land-use and development policies to reduce exposure to earthquake hazards

e Adoption of enforcement of the International Building Codes for the seismic design, inspection, and
construction of new buildings and structures

e Adoption of International Existing Building Code for the maintenance and retrofit of seismically “at risk”
structures

o Development and implementation of retrofit, redevelopment, grant and abatement programs to help
strengthen existing structures, where necessary

e Support of [ongoing] public-education efforts and public/private partnerships to raise awareness of
seismically induced threats and build constituent support for earthquake hazard reduction programs.

It would be a useful mitigation strategy in the future to have a consolidated listing at the State agency level of all
local jurisdiction ordinances pertaining to earthquake planning for a statewide analysis and understanding of the
effectiveness of such policies.

9.7.2 Catalog of Potential Mitigation Alternatives

Table 9-17 summarizes a range of potential alternatives for mitigating the earthquake hazard.

9.7.3 Relevant Mitigation Actions in This SHMP
The mitigation strategy developed for this SHMP includes the following actions to address the earthquake hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2018-025: Exercise Earthquake Clearinghouse and Communications Plan

e Action 2018-027: Exercise Rapid Visual Assessment Teams Action 2018-028: Shakecast computer
modeling after an earthquake event to determine highest likelihood of infrastructure that is damaged from
the epicenter

e Action 2018-029: Northern Idaho seismic assessment, outreach, and replacement to include: hazard
analysis of rail shipping Crude Oil, Coal, and other Petroleum Products; property inventory and seismic
inspection; update of building codes; earthquake awareness and education; development of multi-state
groups, joint exercises between Washington/Idaho, and replacing/improving RR highway crossings,
bridges, high risk areas
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9. Earthquake

Table 9-17. Potential Opportunities to Mitigate the Earthquake Hazard

Community-Scale

Manipulate the hazard:
> Apply engineering solutions

that minimize or eliminate the
hazard

Organizational-Scale
Manipulate the hazard:

> Apply engineering
solutions that minimize

Government-Scale

Manipulate the hazard:

>

Apply engineering solutions that minimize or eliminate
the hazard

or eliminate the hazard  Reduce exposure and vulnerability:

Reduce exposure and vulnerability: Reduce exposure and

>

>

>

Locate outside of the hazard
area (off soft soils)

Retrofit structure (anchor
house structure to the
foundation)

Secure household items that
can cause injury or damage
(such as water heaters,
bookcases, and other
appliances)

Build to higher design

Build local capacity:

>

>

>

>

Practice “drop, cover, and
hold”

Develop household mitigation
plan, such as creating a retrofit
savings account,
communication capability with
outside, 72-hour self-
sufficiency during an event
Keep cash reserves for
reconstruction

Become informed on the
hazard and risk reduction
alternatives available.
Develop a post-disaster action
plan for your household
Consider the purchase of
earthquake insurance

Nature-based opportunities:

>

None identified

vulnerability:

> Locate or relocate
mission-critical functions
outside hazard areas
where possible

>  Build redundancy for
critical functions and
facilities

»  Retrofit critical buildings
and areas housing
mission-critical functions

Build local capacity:

» Adopt a higher standard
for new construction;
consider “functional
recovery-based design”
when building new
structures

» Keep cash reserves for
reconstruction

> Inform employees about
the possible impacts of
earthquakes and how to
deal with them at work.

» Develop a continuity of
operations plan

» Consider the purchase
of earthquake insurance

»

YV VY

Locate critical facilities or functions outside the hazard
area where possible

Harden infrastructure

Provide redundancy for critical functions

Adopt higher regulatory standards

Encourage and invest in renewable energy and backup
and storage, such as microgrids, for vital systems
redundancy during power outages and interruptions

Build local capacity:

VV VYV VYV VV V VYV VYV VVYVY

Provide better hazard maps

Provide technical information and guidance

Enact tools to help manage development in hazard
areas (e.g., tax incentives, information)

Include retrofitting and replacement of critical system
elements in the capital improvement plan

Develop a strategy to take advantage of post-disaster
opportunities

Warehouse critical infrastructure components such as
pipes, power lines, and road repair materials

Develop and adopt a continuity of operations plan
Initiate triggers guiding improvements (such as >50%
substantial damage or improvements)

Further enhance seismic risk assessment to target high
hazard buildings for mitigation opportunities.

Develop a post-disaster action plan that includes grant
funding and debris removal components.

Evaluate earthquake insurance as an option

Establish Local Assistance Centers
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2 Flood

Flooding is the partial or complete inundation of normally dry land. Types of flooding experienced in Idaho are numerous and include
riverine flooding, flash floods, alluvial fan flooding, ice/debris jam flooding, dam/canal/levee failure, stormwater, sheet or areal flooding, and

mudflows.
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10. FLOOD

2023 SHMP Changes

e Flooding events that occurred in the State of Idaho from January 1, 2018, through December 31, 2022, were researched
for the 2023 SHMP.

e New and updated figures from federal and state agencies were incorporated.
e This section discusses how the flood hazard may impact socially vulnerable populations and community lifelines.

e National Risk Index ratings are included for the counties identified as most vulnerable to the flood hazard.

10.1 HAZARD DESCRIPTION

Flooding is the partial or complete inundation of normally dry land. The types of flooding experienced in Idaho
are numerous and include riverine flooding, flash floods, alluvial fan flooding, ice/debris jam flooding,
levee/dam/canal breaks, stormwater, sheet or areal flooding, and mudflows (especially after a wildfire). Flooding
has produced the most damaging and costly disasters in Idaho, and significant events have occurred regularly
throughout the history of the State.

10.1.1 Flooding Types

The following sections describe the types of floods that pose a hazard risk in Idaho.

Riverine

Overbank flooding of rivers and streams is the most common type of flood event. The floodplain is an area of
land adjacent to a stream or river that often floods during periods of high water flows. A regulatory floodway may
be established within a floodplain, where the channel of a river or other watercourse and the adjacent land areas
are reserved in order to carry the deep and/or fast flowing water from a 1 percent annual chance flood event.
Floodplains and floodways are designated in order to communicate flood risk to landowners in the area and to
promote flood resistant development within the floodplain. Figure 10-1 shows the typical components of a
riverine floodplain.
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Floodplain

v

< Flood Fringe

Floodway

..... - Base Flood Elevation (BEE) _ i

Normal Channel

Figure 10-1. Characteristics of a Floodplain, as defined by the National Flood Insurance Program

Channels are defined, ground features that carry water such as rivers, creeks, streams, or ditches. When a channel
receives too much water, the excess water flows over its banks and inundates low-lying areas, causing a flood
(FEMA 2023).

Riverine floodplains range from narrow, confined channels to wide, flat areas depending on topography. The
volume of water in the floodplain, and the flow rate at which it moves through the floodplain, is a function of the
size of the contributing watershed, topographic characteristics such as watershed shape and slope, and climatic
and land-use characteristics. In steep, narrow valleys, flooding usually occurs quickly, is of short duration, and
floodwaters are likely to be rapid and deep. In relatively flat floodplains, areas may remain inundated for days or
even weeks, but floodwaters are typically slow moving and relatively shallow and may accumulate over long
periods of time.

Flooding of large rivers often results from large-scale weather systems that generate prolonged rainfall over wide
areas. These same weather systems may cause flooding in hundreds of smaller basins that drain to major rivers.
Small rivers and streams are susceptible to flooding from intense rainfall in localized weather systems, annual
spring floods from snowmelt, and rain-on-snow events. The extent of flooding depends on the depth of winter
snowpack and spring weather patterns.

The National Weather Service (NWS) defines the flood stage for river forecast points in the State of Idaho. Flood
stage is the river height or flow volume at which water begins to overflow banks and poses a definite hazard to
life or property. Roads, infrastructure, and property near a river may be inundated when the river exceeds the
flood stage. A flood stage is established by historical flood events, modeling, and input by local governments in
coordination with the NWS and is used to communicate short term flood potential resulting from current weather
conditions. A flood stage supplements the risk communication provided by floodplain designation. The Base
Flood Elevation is the elevation of a flood with a 1 percent annual chance of occurring, often referred to as the
100-year flood. A “Regulatory Floodway” means the channel of a river or other watercourse and the adjacent land
areas that must be reserved in order to discharge the base flood without cumulatively increasing the water surface
elevation more than a designated height. (https://www.fema.gov/floodway)

The term “500-year flood” is the flood that has a 0.2 percent chance of being equaled or exceeded each year. The
500-year flood could occur more than once in a relatively short period of time. Statistically, the 0.2 percent (500-
year) flood has a 6-percent chance of occurring during a 30-year period of time, the length of many mortgages.
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Flash Floods

Flash floods are, “a rapid and extreme flow of high water into a normally dry area, or a rapid water level rise in a
stream or creek above a predetermined flood level, beginning within six hours of the causative event (e.g., intense
rainfall, dam failure, ice jam). However, the actual time threshold may vary in different parts of the country”
(NOAA NWS 2023). Flash floods may also occur in draws or gullies where there is no stream or creek. These are
characterized by a rapid rise in water level, high velocity, and large amounts of debris. Major factors in flash
flooding are the intensity and duration of rainfall and the steepness of watershed and stream gradients. The
amount of watershed vegetation, the natural and artificial flood storage areas, and the configuration of the stream
bed and floodplain are contributing features. Flash floods may result from the failure of a dam, rapid snowmelt,
loss of vegetation due to wildfire, or the sudden breakup of an ice jam. Flash flooding in urban areas is an
increasingly serious problem due to the removal of vegetation, the replacement of ground cover with impermeable
surfaces that increase runoff, and the construction of drainage systems that increase the speed of runoff. Flash
floods can roll boulders, tear down trees, undermine infrastructure, and scour new channels. Rapidly rising water
can reach heights of 30 feet or more. Flash flood-producing rains can also trigger mudslides (NOAA 2023).

Alluvial Fan Floods

Alluvial fan flooding is most prevalent in the arid Western States. Alluvial fans are made of sediments that are
deposited where a stream or river leaves a defined channel and enters a broader and flatter floodplain. Alluvial
generally occur where a stream exits a higher gradient reach into a lower gradient, such as a mountain stream
reaching a lower valley, or at the exit of a confined canyon. As the water slows with the changing gradient, it
tends to first drop its coarse-grained sediments, and then its fine-grained sediment. As sediments are deposited,
the flow path becomes unpredictable due to the random nature of the deposition. The result is a fan-shaped
deposit of alluvium. Alluvial fans are especially dangerous and convey high flood risk. When the stream or river
repeatedly deposits sediment onto its alluvial fan, the flow paths can become erratic and unpredictable between
events, typically following and switching between poorly defined channels, or even acting as sheet flow across
the fan. Alluvial fans are also dangerous because each high flow event may cause rapid changes and form new
channels or flow paths. FEMA designates Zone AO as the 1 percent annual chance flood zone for shallow
flooding, sheet flow, or areas with high flood velocities on alluvial fans. Human activities often exacerbate
flooding and erosion problems on alluvial fans. Roads act as drainage channels, carrying high-velocity flows to
lower portions of the fan, while filling, leveling, grading, and structures can alter flow patterns.

Pit Capture

Gravel pits and other pond features in the floodplain of rivers pose a flood risk through pit capture. A pit capture
occurs when there is a difference in water elevation between the river and a pond, resulting capture has the
potential to permanently change the course of a river and significantly alter the streambed and gradient of the
river, both upstream and downstream of the event.

When a pit capture occurs, water from the river will first flow into the pit. The initial avulsion can be sudden.
Erosion occurs at the site of the breach, both widening and deepening the opening and will continue upstream
from the breach in the form of a headcut, or downcutting of the riverbed. The sediment carried by the river plus
the sediment transported due to the headcut, will generally settle out of the water column in the pit. As the water
surface equalizes between the river and pit, it will seek an exit point where it can directly return to the river
channel, or sometimes flow overland if a direct connection is not available until a path back to the river is found.
The end result of a pit capture is that a portion of a river channel may be largely abandoned and the river will
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continue to reinforce its new flow path. This new flow path may shift additional flood risk into areas that were not
directly threatened before.

There are two primary failure modes that can cause a pit capture. The first is an overtopping failure, where the
river stage rises above a bank and simply overtops it, causing erosion and downcutting of that bank and opening a
breach. The second mechanism begins with piping, a hydraulic phenomenon where subsurface water finds an
underground flow path moving sediments through the ground and into the pit. As the process continues, the
“pipes” can get larger as more sediment is entrained and moved out of the bank. Once enough material has
moved, the bank may begin to collapse, which then can lead to the overtopping mechanism to take over and
reinforce the pit capture.

Ice Jam Floods

An ice jam is an accumulation of ice that acts as a natural dam or constriction and restricts the flow of a body of
water. Ice jams can occur under a variety of conditions. Ice jams may build up to a thickness great enough to raise
the water level and cause flooding (NOAA SciJinks 2023). Ice jams may be caused by frazil ice, which is made
up of needle shaped ice crystals that form in supercooled, turbulent water, and often has a slushy appearance.
Frazil ice can be transported downstream to a point where it may start to accumulate and contribute to ice jams,
often building up around other chunks of ice or against constrictions and obstructions.

Ice jam floods can occur during fall freeze-up from the formation of frazil ice, during midwinter periods when
stream channels freeze solid to form anchor ice, and during spring break-up when rising water levels from
snowmelt or rainfall break the existing ice cover into large floating masses (or floes) that lodge at bridges and
other constrictions. Damage from ice jam flooding usually exceeds that caused by open water flooding. Flood
elevations are usually higher than predicted for free-flow conditions, and water levels may change rapidly.
Additional physical damage is caused by the force of floes striking buildings and other structures.

Sheet Flooding

Sheet flooding is sometimes referred to as areal flooding. This is a type of flood hazard with shallow depths of 1
to 3 feet flowing overland. The flooding does not come from a stream or body of water, but from heavy rains on
relatively impervious surfaces, rapid snow melt, or rain on snow and spreads across the landscape. The water
flows across the ground towards natural and artificial drainage channels, generally in excess of their capacities.
This leads to sustained flooding until the water drains or is pumped, impacting homes, roads, businesses, and
agriculture. The sheet flow hazard may be represented by the zone designation AO on Flood Insurance Risk
Maps.

Rain on Snow Flooding

Rain on snow increases the snowmelt rate, which can cause flooding. Rain on snow events in the spring are
particularly dangerous as warmer weather returns along with breezy winds increasing runoff on multiple rivers
and streams. Especially in recent years, this has affected the entire state in areas with snowpack. Sheet flooding
occurs in areas where the ground is still frozen with existing snow cover and is further exacerbated by the
fluctuating temperatures with warming and cooling cycles. When the temperatures cool and precipitation falls as
snow again, the chances of flooding increase as it melts with the next rain on snow event as the temperatures
warm. Areas that have previously flooded and not quite dried out yet may have locations where the ground is still
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frozen. Mid-level slopes that did not receive snow in January for example, but did in February, have potential
flood concerns. Heavy snowpack areas are closely monitored during spring rain on snow events.

Levee or Dike Failure

Levees are man-made structures, usually an earthen embankment designed and constructed with sound
engineering practices to contain, control, or divert the flow of water in order to provide protection from temporary
flooding. A levee is built parallel to a body of water, typically a river, to protect the lives and properties behind it.
Currently, there are thousands of miles of levees across the United States. No levee provides full protection from
flooding. Levees can be constructed using various materials ranging from soil, rock, concrete, sandbags, gabions,
sheet-piling, or any combination thereof. Railroad and highway grades can act as levees, even though they may
not have been constructed specifically for that purpose.

Similar to earthen dams, levees may fail by breaching or overtopping. Breaches may potentially cause the most
damage and can occur either through gradual erosion or sudden breaks, both of which can result in large amounts
of water flowing uncontrolled onto adjacent lands. Contributors to levee failures include inadequate design, poor
construction, and lack of repair or maintenance to remove invasive vegetation and burrowing animals,
earthquakes, and large floods that can cause erosion or overtopping. However, levees are unlike dams, which
typically are designed and constructed against overtopping for all but the most extreme of hydrologic events.
Some levees are designed to a particular level of flood protection. The minimum standard for the United States
Army Corps of Engineers (USACE) Rehabilitation and Inspection Program is a 10 percent annual chance flood
with 2 feet of freeboard. Other levees were built to meet an immediate need without the benefit of a deliberate
design. These do provide some level of protection, but may have been poorly constructed, and the level of
protection may not meet the USACE minimum standard. The implication to communities protected by a levee
against a 100-year flood is not one of whether the levee will be overtopped, but instead when and/or how often the
levee will be overtopped resulting in its potential failure and catastrophic flooding of adjacent lands. Communities
need to consider fully the flood risks and establish protection measures for levee failures before they occur. Up to
date surveys of the height of the levee relative to its surroundings and awareness of any low areas at the top of the
levee are important in reducing unexpected overtopping. During a flood event, the top of the levee may be raised
temporarily by sandbags or other means to prevent overtopping. When a levee is overtopped and the land side of
the levee is not adequately armored, the flowing waters can erode and undercut the levee, causing it to collapse.
Water flowing through or under a levee will weaken and cause flooding on the land side. Water easily can flow
through animal tunnels, along channels in the soil left by root systems, or through poorly compacted or sandy
soils. “Sand boils” on the land side of the levee are an indication of water seepage. Wave action or scouring on the
water side of the levee can reduce the width of the levee causing it to fail.

Canal Failure

Canals are found throughout Idaho and provide essential irrigation to agricultural lands. Irrigation in Idaho goes
as far back as at least 1839 when missionaries put in a ditch for crop irrigation during the summers. By 1864,
many important canal companies were starting in Idaho. In the early 1900s, much of the arid land in southwest
Idaho was developed through reclamation projects. These projects included dams to collect water and provide
flood control and canals to deliver water to agricultural areas (Idaho State Historical Society 1971).

In Idaho, irrigation districts and private irrigation companies are entities which own water rights and distribute
water. The structure of each entity varies. Information regarding each type, as described by IDWR, is as follows:
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o Irrigation districts are created pursuant to local elections authorized by a county commission upon petition
of landowners. They are typically created for the purpose of new irrigation development or acquiring
irrigation projects, but they may be created for other reasons. Irrigation districts hold water rights, own
diversion facilities and infrastructure, and are governed by a state of by-laws created by a board of
directors who are elected by district members. The districts are public, involuntary, semi-municipal fee-
collecting entities controlled by local landowners.

Private irrigation companies are often referred to as irrigation companies, canal companies, mutual ditch
companies, and reservoir companies. They are privately formed, non-profit, fee-collecting companies that furnish
delivery of water for irrigation purposes. A company holds water rights and members own shares in the company.
Water is typically allocated annually by share, and shareholders pay assessments for maintenance of water
conveyance infrastructure and related expenses. The size and number of ditches or canals administered by such
companies vary. Private irrigation companies typically elect boards of directors and often adopt by-laws (IDWR
2023).

Most canals in Idaho are earthen structures and share many of the same potential failure modes as dams and
levees (breaching or overtopping). The probability of canal failure is increased and the risks to life and property
are greater when development encroaches on canals hindering maintenance, repair, and regular inspection.

10.1.2 Dam Failure

Compared to other flood hazards in Idaho, dam failures are rare. However, because a dam failure can release high
flows into river channels with little or no advance warning, similar to flash flooding, they can cause significant
damage and loss of life. The 1976 failure of the Teton Dam is an example of this hazard. This section provides
additional information on dam failure as one type of flood hazard.

Definitions

A dam is typically considered to be an artificial barrier constructed across a watercourse to store, control, or
divert water, mine tailings slurry, wastewater, or liquefied industrial or food processing by products. The State of
Idaho regulates dams based on the definition expressed in Idaho Code 42.1711(b): Any artificial barrier or
embankment, together with appurtenant works, constructed for the purpose of storing water or that stores water,
which is ten (10) feet or more in height from the natural bed of the stream or watercourse at the downstream toe of
the barrier or from the lowest elevation of the outside limit of the barrier as determined by the department, if it is
not across a stream channel or watercourse, to the maximum water storage elevation, and has or will have an
impounding capacity at maximum water storage elevation of fifty (50) acre-feet or more.

Although dams can take many forms that may not be immediately obvious, they typically are constructed of earth,
rock, or concrete. Most have a section called a spillway or weir over or through which water flows, either
intermittently or continuously. Some have hydroelectric power generation systems installed.

The storage volume behind a dam commonly is referred to as the reservoir. An example is illustrated in Figure
3.1.A which shows the water surface behind Dry Creek Dam located in Payette County. Most water storage
reservoirs are measured in acre-feet; however, noting that other units also are sometimes used to express storage
capacity (e.g., tons, cubic feet, gallons, etc.) An acre-foot is the volume of water equal to one acre of land covered
to a depth of 1 foot (approximately 325,850 gallons).
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A dam failure is an uncontrolled release of impounded water or waste due to a sudden collapse, breach, or
overtopping of the dam, resulting in downstream flooding. A dam failure can also occur more slowly, allowing
time for people downstream to react and move out of the path of the advancing flood wave; noting that any
uncontrolled release of stored contents is considered to constitute a failure, nonetheless.

Inundation zones are the surface areas downstream from a dam that would be submerged by water in the event of
a dam failure. These zones can be modeled using computer applications and known or assumed conditions related
to the dam and reservoir.

Hazard is defined as the potential consequences to downstream life and property resulting from a dam failure
and/or uncontrolled release of water. Hazard classification does not take into account the physical condition of the
dam or size characteristics, only the consequence of failure.

Risk is defined as the combination of consequence (hazard) and likelihood (probability) that a failure mechanism
will fully develop to result in downstream property damage and/or loss of life. Although “hazard” and “risk” are
often used synonymously by the public, these terms have distinctly different meanings when applied to dams.

Dam Failure Causes

Dam failure occurs when structural or operational issues cause a dam to release dangerously high flows to
downstream areas. Dam failures can result from any one or a combination of the following causes:

e Overtopping of the primary dam structure by the reservoir due to inadequate spillway design, gradual
settlement of the dam crest, blockage of spillway, and other factors.

o Foundation defects that result in settlement, slides, slope instability, uplift pressures, and seepage can also
cause dam failures.

o Failure of earthen embankments due to seepage, internal erosion along hydraulic structures such as
spillways and outlet conduits, erosion due to animal burrows, and cracks in the dam structure.

e Failure due to problems with conduits and valves
e Miscellaneous causes that include but are not limited to:

» Prolonged periods of rainfall or rapid snowmelt that exceed the design capacity of the emergency
spillway

» Poor design and/or construction

» Lack of necessary maintenance and/or repair of deficient components

» Negligent operation, including the failure of the dam owner to implement previously recommended
safety features, practices, or standards of care

» Failure of upstream dams on the same waterway

» Landslides into reservoirs, which cause surges that result in overtopping

» High winds, which can cause significant wave action and result in substantial erosion

Three factors influence the potential severity of a dam failure: the height of the dam, the amount of water
impounded, and the distance to and extent of development and infrastructure located downstream. If the river
channel downstream of a dam has extensive development, then the dam’s failure can lead to loss of life and/or
costly property damage.
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Requlatory Oversight

The following agencies and programs provide regulatory oversight of dams in the State of Idaho.

Idaho Department of Water Resources (IDWR) Dam Safety Program

The Dam Safety Program establishes requirements for proper planning, design review, construction oversight, and
inspection of regulated dams and reservoirs. Dam Safety Program personnel regularly inspect existing projects
according to the potential consequences of the dam’s failure on downstream life and property (aka hazard). The
frequency of individual dam inspections may also depend on the project’s physical condition, method of
construction, maintenance record, age, and size and storage capacity. All regulated dams must be inspected by the
Department at least every 5 years.

Regardless of size, any water storage dam may be regulated for public safety if the structure is classified
Significant or High hazard, meaning that its potential failure would result in significant damage to downstream
property or loss of life. As of 2022, IDWR regulates approximately 400 water storage dams and 20 mine tailings
impoundment structures.

IDWR uses a hazard rating system to classify dams and reservoirs based on a three-tier system: low, significant,
and high-hazard categories. The hazard classification assigned to any structure is based solely on the potential
consequences to downstream life and property that would result from a failure of the dam and sudden release of
water (Idaho Department of Water Resources 2023).

e High Hazard — A high-hazard rating does not imply or otherwise suggest that a dam suffers from an
increased risk for failure. It simply means that if failure were to occur, the resulting consequences likely
would be a direct loss of human life and extensive property damage. For this reason, all high-hazard dams
must be properly designed, and at all times responsibly maintained and safely operated because the
consequences of failure are so great. IDWR considers the inundation of residential structures with flood
water from a dam break to a depth greater than or equal to two (2) feet to be a sufficient reason for
assigning to a dam a high-hazard rating. An up-to-date Emergency Action Plan is a requirement for all
owners of High hazard dams (Idaho Department of Water Resources 2023).

o Significant Hazard — Significant hazard dams are those structures whose failure would result in
significant damage to developed downstream property and infrastructure or that may result in an indirect
loss of human life. An example of the latter would be a scenario where a roadway is washed out and
people are killed or injured in an automobile crash caused by the damaged pavement (Idaho Department
of Water Resources 2023).

e Low Hazard — Low hazard dams typically are located in sparsely populated areas that would be largely
unaffected by a breach of the dam. Although the dam and appurtenant works may be totally destroyed,
damages to downstream property would be restricted to undeveloped land with minimal impacts to
existing infrastructure (Idaho Department of Water Resources 2023).

U.S. Army Corps of Engineers Dam Safety Program

The National Dam Safety Act (Public Law 92-367) requires a periodic engineering analysis of every major dam in
the country. The goal of this FEMA-monitored effort is to identify and mitigate the risk of dam failure to protect
the lives and property of the public.
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The U.S. Army Corps of Engineers (USACE) is responsible for safety inspections of some federal and non-
federal dams in the United States that meet size and storage limitations specified in the National Dam Safety Act.
Through the National Dam Inspection Act of 1972 (33 U.S.C. § 467), USACE is authorized to inventory all dams in the
United States, creating the National Inventory of Dams (NID). There are approximately 92 thousand dams in the NID that
are federally, state, or locally and privately. USACE has inventoried dams; surveyed each state and federal agency’s
capabilities, practices and regulations regarding design, construction, operation, and maintenance of the dams; and
developed guidelines for inspection and evaluation of dam safety.

The USACE Dam Safety Program uses risk to inform how it manages the approximately 740 dams it operates and
maintains, with life safety the highest priority. This approach is a best practice adopted to evaluate, prioritize, and
justify dam safety decisions. Using risk information allows USACE to repair its dams in the most effective
manner within a constrained budget. Table 10-1 describes the hazard categories that are assigned to dams through
the Dam Safety Program.

Table 10-1. USACE Hazard Potential Classification

Direct Loss of Lifeb Lifeline Losses® perty Lossesd | Environmental Losses®
Low None expected No disruption of services = Private agricultural lands, Minimal incremental
(cosmetic or rapidly equipment, and isolated damage
repairable damage) buildings
Significant None expected Disruption of essential or  Major or extensive public Major or extensive
critical facilities and and private facilities mitigation required or
access impossible to mitigate
High Certain (one or more) extensive Not considered for this Not considered for this Not considered for this
residential, commercial, or category category category

industrial development

a. Categories are assigned to overall projects, not individual structures at a project.

b. Loss of life potential based on inundation mapping of area downstream of the project. Analyses of loss of life potential should
take into account the population at risk, time of flood wave travel, and warning time.

¢. Indirect threats to life caused by the interruption of lifeline services due to project failure or operational disruption; for example,
loss of critical medical facilities or access to them.

d. Damage to project facilities and downstream property and indirect impact due to loss of project services, such as impact due to
loss of a dam and navigation pool, or impact due to loss of water or power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by the project failure, beyond what would
normally be expected for the magnitude flood event under which the failure occurs.

Source: (U.S. Amy Corps of Engineers 2014)

Federal Energy Regulatory Commission Dam Safety Program

The Federal Energy Regulatory Commission (FERC) has the largest dam safety program in the United States.
FERC cooperates with many federal and state agencies to ensure and promote dam safety and, more recently,
homeland security. There are 3,036 dams that are part of regulated hydroelectric projects in the FERC program.
Two-thirds of these are more than 50 yearsold. As dams age, concern about their safety and integrity grows, so
oversight and regular inspection are important. FERC staff inspects hydroelectric projects on an unscheduled
basis to investigate the following:

e Potential dam safety problems
e Complaints about constructing and operating a project

o Safety concerns related to natural disasters
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e Issues concerning compliance with the termsand conditions of a license.

Every five years, an independent consulting engineer, approved by FERC, must inspect and evaluate projects
with dams higher than 32.8 feet, or with a total storage capacity of more than 2,000 acre-feet.

FERC staff monitors and evaluates seismic research in geographic areas where there are concerns about seismic
activity. This information is applied in investigating and performing structural analyses of hydroelectric projects
in these areas. FERC staff also evaluates the effects of potential and actual large floods on the safety of dams.
During and following floods, FERC staff visit dams and licensed projects, determines the extent of damage, if
any, and directs any necessary studies or remedial measures the licensee must undertake. The FERC publication
Engineering Guidelines for the Evaluation of Hydropower Projects guides FERC engineering staff and licensees
in evaluating dam safety. The publication is frequently revised to reflect current information and methodologies.

FERC requires licensees to prepare emergency action plans and conducts training sessions on how to develop and
test these plans. The plans outline an early warning system if there is an actual or potential sudden release of water
from a dam due to failure. The plans include operational procedures that may be used, such as reducing reservoir
levels and reducing downstream flows, as well as procedures for notifying affected residents and agencies
responsible for emergency management. These plans are frequently updated and tested to ensure that everyone
knows what to do in emergency situations.

U.S. Bureau of Reclamation

The U.S. Bureau of Reclamation’s Dam Safety Program was implemented under the 1978 Reclamation Safety of
Dams Act (Public Law 95-578 and subsequent amendments). It requires dams to be safely operated and
maintained, as ensured through inspections for safety deficiencies, analyses utilizing current technologies and
designs, and implementation of corrective actions as needed.

Reclamation’s Safety Evaluation of Existing Dams program performs site evaluations and identifies potential
safety deficiencies on U.S. Department of Interior dams. The program identifies dams that pose a threat to the
public and completes analyses to expedite corrective action decisions.

Reclamation’s Safety of Dams program evaluates and implements actions to resolve safety concerns at
Reclamation dams. The selected course of action relies on assessments of risk and liability with environmental
and public involvement input to the decision-making process.

Water Infrastructure Improvements for the Nation Act

The 2016 Water Infrastructure Improvements for the Nation (WIIN) Act created a new grant program under
FEMA’s National Dam Safety Program. The grants fund technical, planning, design, and construction assistance
for rehabilitation of eligible high-hazard-potential dams (HHPDs). High hazard potential refers to any dam whose
failure or mis-operation would cause loss of human life and significant property destruction. States with a dam
safety program or an equivalent state agency can apply for HHPD grants. Dams eligible for funding under this
program are non-federal dams that:

o Are locatedin astate or territory with its own dam safety program

o Are classified as “high-hazard-potential” by the dam safety agency in the state or territory where the dam
is located
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o Have emergency action plans approved by the state or territory dam safety agency

o Fail to meet minimum dam safety standards or pose an unacceptable risk to the public, as determined by
the state or territory.

Licensed hydroelectric dams and dams built under the authority of the U.S. Secretary of Agriculture are not
eligible.

The WIIN Act requires state hazard mitigation plans to include arisk assessment of eligible dams. The dam failure
risk assessment presented in this chapter meets that requirement for the State of Idaho.

10.2 HAZARD LOCATION

Most flooding occurs along natural stream or river channels. The land along a stream or river that is identified as
being susceptible to flooding is called the floodplain. Major floods have historically occurred in Idaho every one
to two years and are considered the most serious and costly natural hazard affecting the State.

10.2.1 Flood

The federal standard for floodplain management under the National Flood Insurance Program (NFIP) is the “base
floodplain” (also known as the 100-year floodplain, 1 percent annual chance floodplain, and Special Flood Hazard
Area [SFHA]). This area is determined using historical data indicating that in any given year there is a 1 percent
chance of the base flood occurring or 1 in 100, probability that water levels will exceed this magnitude. Base
floods can occur in any year, even successive ones. The 1-percent annual chance flood is now the standard used
by most federal and state agencies and by the NFIP. The 1-percent annual chance of flood hazard zones (both A
and V-zones) and 0.2-percent annual chance flood zone throughout Idaho are identified in Figure 10-2.

Floods vary greatly in frequency and magnitude. Small flood events occur much more frequently than large,
devastating events. Statistical analyses of past flood events can be used to establish the likely magnitude and
recurrence intervals (period between similar events) of future events.

10.2.2 Dams

The 2022 National Inventory of Dams (NID) lists 409 dams in Idaho: 103 identified as high hazard potential,

144 identified as significant hazard potential, 161 identified as low hazard potential, and 1 with undetermined
potential (U.S. Army Corps of Engineers 2023). The NID database is maintained by the USACE, and a summary report
is submitted annually to DHS-FEMA. The dams listed in the NID meet at least one of the following criteria:

e High hazard potential
¢ Significant hazard potential
e Equal or exceed 25 feet in height and exceed 15 acre-feet in storage

e Equal or exceed 50 acre-feet storage and exceed 6 feetin height.

In addition to the dams reported by IDWR to the NID, IDWR also maintains a listing of smaller, low hazard dams
across ldaho. Structures in the dataset include non- regulated, pending, reclaimed, and breached dams, as well as
dams with no identified status. Figure 10-3 shows the distribution of dams located across the State. Table 10-2
lists the State-defined high hazard dams.

State of Idaho Hazard Mitigation Plan 10-11



2
o - S
] D
. g
F BOUNDARY \ U C C
1% ANNUAL CHANCE
g - . .
Kootenai Reservation O O
P )G FLOOD EVENT
o o Sia
@i)yNER Ao, A Major Cities
_..7 ~ S, Major Rivers @
o
1/ -
Spok ze Ri % 0,
v o’eur dfAlene 1% Flood Event
KOOTENAIL, S~ ——
Peuafy, L | Tribal Land
- € Riye, =
T BENEWAH =230 Rivey
Coeur d'Alene 4 , SHOSHONE - Lakes
Reservation it 2
olise Ri
R =7 Nort/ o 50
LATAH . P 0 v
)-.f'" b N N & Miles
‘n’ f{ ' e oo $e\Q"\
- CLEARWATER
[ - v .
LNEZ PERCE ~ X @\@ Figure 10-2
) P ~ &2,
Nez Perce i \41 N>
Reservation LEWIS « Y
a ., N
v, 3
¥ =
e . %Q%
X CleannateL B ‘6
. 2 » ! A\{DD %
IDAHO 3
2
H
C.
=
o
w
/ Ry - :
Z/‘ %/ S Rl Creey, LEMHI
57—\DAMS 9 & 5
& 2
VALLEY & el
o a
Qo& N\
R &
gt \:§>
& §
h 2 \
0 . S 2, .
WASHINGTON & & > =
&f g a £ ' ! S
¢ —— R ~ cusTER o (T RS FremonT,
- 5 § o s % , :
PAYETTE £ J Q —
® < P %
4 o
—5 GEM 3 & R T
q & . % X
R o % “~ >
- » BOISE - 5o ’9% JEFFERSON MADI(SOI}J .
. {. ARV - s
CANYON EE SNty 4ot : ) BUTTE & P TETON
N o° > \
Iddho Ralls ! y
Ner, [ ADA= 7N CAMAS £" s¢'BONNEVILLE®
o TR rd L . =t
- b Creek
N Aeindne SR 7 5 - BINGHAM %, 31 e A
& __BLAINE I % g =
, - S ; z
~ . GOODING < PN E 5
g’{( . ‘ Rivet S e .
g . ! 0]
% LINCOLN ; §3,
et & MINIDOKA' H x Fort Hall
N . N .
- ! i £x ‘ CARIBOU LReservation
4 .JEROME e POWER!
OWYHEE 3 S =+ BANNOCK
= 3 Twin Ralls
%
. g 2 v / . - i BEAR
. % CASSIA“|Z S 7 LAKE
Duck Valley 2 TWIN y SATETS gf ONEIDA V774 \M
Reservatio § e, 9 % [FRANKLIN &
B o FALLS & )
d X3
3 \ : . ( 2| .
k =~

IOEM GIS B ROSE JUN 2023 |




BOUNDARY
LOCATIONS
* e OF DAMS IN IDAHO
® Dams @
Oq'.ENAI I:I county ‘
‘%
BENEWAH | SHOSHONE 50
[ I Miles
Lonw+.
()
CLEARWATER Figure 10-3
B2 PERCE
IDAHO
([ J
° ¢ Lde

CAMAS
ELSRE
'$IORE o
(]

( ]
WVIN EALLS

CASSIA
peo’ ®

e F
VALLEY
® o
(]
% BUTTE
P TN

CLARK

JEFFERSON! MADISON
]

¢ [ ]
BONNEVILLE
[ ]

BINGH§M

IOEM GIS B ROSE JUN 2023




Part 2—Hazard Profiles and Risk Assessments 10. Flood

Table 10-2. High Hazard Dams in Idaho

Hydraulic Storage Hazard

National ID i Capacity | Potential
State ID # #
Meadow Creek Mtis 77-XX15 ID06213 Lemhi 0 0 0 High
Bannister Basin 65-23731 ID06220 Payette 108 105 990 High
Strong Arm No 1 (Upper) 13-2286 ID00228 Franklin 391 35.8 1713 High
Soda 11-2081 ID00060 Caribou 110 105 15760 High
Oneida 13-2040A1 ID00068 Franklin 111 102 11400 High
Oneida Dike 13-2040A2 ID00533 Franklin 47 31 4456 High
Mackay 34-2225 ID00181 Custer 75.2 67 45000 High
Magic 37-2116 ID00039 Blaine 128 113 191500 High
Saint John 15-XX02 ID00001 Oneida 434 39 630 High
Blackfoot 27-2007a1 ID00204 Caribou 46.5 35 350000 High
Blacks Creek 63-0379 ID00208 Ada 51.5 45 3640 High
Boise Diversion 63-2388 ID00281 Ada 56.9 46 1200 High
Arrowrock 63-3613 ID00280 Elmore 350 257 272224 High
Lucky Peak 63-3618 ID00288 Ada 258 240 307000 High
Deer Flat Lower 63-4868A1 ID00278 Canyon 50 42 173200 High
Deer Flat Middle 63-4868A2 ID00277 Canyon 14 11.5 63000 High
Deer Flat Upper 63-4868A3 ID00276 Canyon 60 52 173000 High
Anderson Ranch Dam 63-3614 ID00279 Elmore 342 332 474942 High
Brundage 78-2085 ID00337 Adams 63 56.5 7330 High
Thompson Mtis 72-7257a ID00448 Custer 789 775.5 895000 High
Star No 6 94-XX18 ID00385 Shoshone 33.3 33.3 175 High
Cedar Creek 47-2440a ID00045 Twin Falls 90 84 30000 High
Cabinet Gorge 96-2269 ID00222 Bonner 208 201 104600 High
Dworshak 83-XX01 ID00287 Clearwater 701 688 3453000 High
Osburn 94-xx07 ID00293 Shoshone 71 62 519 High
Crane Creek Main Dam 67-2384A1 ID00135 Washington 64 55 56800 High
Crane Creek Dike 67-2384A2 ID00513 Washington 24.6 15.3 35300 High
Lamont 13-2291 ID00071 Franklin 67.6 63.5 2040 High
Deadwood 65-2917 ID00284 Valley 153.9 144 162000 High
Twin Lakes South 13-0841a1 ID00077 Franklin 355 31 14000 High
Twin Lakes North 13-0841a2 ID00540 Franklin 31.8 274 14000 High
McArthur 98-2143 ID00154 Boundary 14.7 10.2 1085 High
Deep Creek 15-2077 ID00005 Oneida 90.6 81 5537 High
Devil Creek 15-2081 ID00229 Oneida 83.6 734 4464 High
Dry Creek Main 65-7136a1 ID00324 Payette 67.81 62.81 1859.1 High
Murtaugh Lake 01-2027B ID00165 Twin Falls 42.2 38.7 7720 High
Fish Creek 37-1162 ID00183 Blaine 91.7 69 5515 High
Goose Lake 78-4006 ID00259 Adams 27 21 6550 High
Oakley 45-2059 ID00233 Cassia 144.8 139 76000 High
Ashton 21-2164 ID00178 Fremont 60 60 9800 High
Henrys Lake 21-2152 ID00008 Fremont 25.2 22.5 58700 High
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Hydraulic Storage Hazard

National ID Capacity | Potential
State ID # #

Island Park 21-2156 ID00272 Fremont 84 75 135000 High
Hot Springs No 2 61-2236 ID00202 Elmore 41.3 36.6 5334 High
Paddock Valley 65-2149 ID00250 Washington 49.2 424 22300 High
Winchester 85-2020 ID00148 Lewis 40.2 36.3 1425 High
Daniels 15-2080 ID00006 Oneida 95.6 81.7 8700 High
Little Wood 37-2779 ID00041 Blaine 129 117.3 30000 High
Lost Valley 67-2053 ID00255 Adams 31.3 23.1 9583 High
Mann Creek 67-2386 ID00285 Washington 138 124 12950 High
Mormon 37-2105 ID00024 Camas 27.1 22.8 19280 High
Montpelier Creek 11-2159 ID00062 Bear Lake 82 73 4050 High
Moyie 98-2060 ID00155 Boundary 92 68 450 High
Black Canyon 65-2288 ID00282 Gem 128.5 111 29822 High
Horseshoe Bend 65-12563 ID00726 Boise 66 61.4 700 High
Hydroelectric

Cascade 65-2927 ID00283 Valley 110 78 693200 High
Albeni Falls 97-2056 ID00319 Bonner 65 65 1156130 High
Portneuf 29-2065 ID00180 Caribou 54.6 47 20504 High
Mountain Home 61-0276 ID00238 Elmore 47.7 42.4 5468 High
Salmon Falls 47-2017A ID00044 Twin Falls 2235 217 230650 High
Hulet 57-7152 ID00372 Owyhee 99 92 4290 High
Hells Canyon 03-2017 ID00055 Adams 228 221 170000 High
Brownlee 03-2018 ID00056 Washington 395 277 1470000 High
Oxbow 03-2019 ID00057 Adams 145 130 58200 High
Minidoka 01-2000 ID00275 Minidoka 86 81 210000 High
Milner 01-2027A ID00223 Twin Falls 78 735 39000 High
Palisades 01-268 ID00273 Bonneville 260 249 1401000 High
Gem State 01-7018 ID83006 Bonneville 47.5 43 5000 High
Salmon Falls Lower 02-2060 ID00052 Gooding 45.6 38 32000 High
C J Strike 02-2080 ID00054 Elmore 115 105 250000 High
Soda Creek Main Dam 11-2160A1 ID00063 Caribou 36.3 31.3 2500 High
Post Falls North 95-4518A1 ID00496 Kootenai 45 26 225000 High
Post Falls Middle 95-4518A2 ID00220 Kootenai 64 58.5 225000 High
Post Falls South 95-4518A3 ID00497 Kootenai 36.5 29.5 225500 High
Crowther 15-2076 ID00034 Oneida 90 85.4 959 High
Spring Valley 86-2038 ID00150 Latah 47.4 42.3 721 High
Squaw Creek 55-2181 ID00236 Owyhee 61 53.3 1140 High
Sublett 43-2584 ID00031 Cassia 41.7 42.6 2400 High
Texas Basin 57-7153 ID00375 Owyhee 121 109.3 6340 High
Reservoir A 85-0016 ID00261 Nez Perce 59.7 57 3300 High
Teton 22-2290 Fremont 0 0 0 High
Trail Creek 37-12111 ID00037 Blaine 229 18 66.5 High
Itafos Cooling Pond 11-xx13 ID00470 Caribou 20 17 592 High
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Hydraulic Storage Hazard

National ID Dam Height| Height Capacity | Potential
State ID # # acre--feet

J-Ditch Effluent Lagoon 65-XX25 ID00493 Valley 415 38.5 645 High
C Ben Ross 67-2385 ID00136 Adams 61.3 57.8 8550 High
Fairchild No. 1 (Upper) 67-2390 ID00216 Washington 775 74.2 3303 High
Simplot Effluent Irrigation 29-7437 ID00305 Bannock 38.5 34 900 High
Lagoon

Soldiers Meadow 85-2146 ID00149 Nez Perce 61.1 50 2370 High
Weston 13-2293 ID00074 Oneida 422 37.2 2066 High
Ririe 25-7004 ID00344 Bonneville 204 169 100500 High
Aikman 63-12361 ID00491 Gem 76.6 67 2000 High
Glendale 13-2288 ID00175 Franklin 734 68.9 5727 High
Foster 13-2298 ID00079 Franklin 70 65 2969 High
Little Payette Lake Main 65-3219A1 ID00243 Valley 25 16 10300 High
Lucky Friday No 4 94-xx25 ID00728 Shoshone 132 99 624 High
American Falls 01-2064 ID00274 Power 86.5 77.5 1672590 High

10.2.3 Levees

There are 139 levee systems or 242 miles in total located in Idaho. Most of the levees in Idaho are locally owned
and maintained; only about 27 are operated by USACE (U.S. Army Corps of Engineers n.d.). There exist many
miles of levees that have not been mapped, measured, or adequately inspected. Per Idaho Statute, levees are
exempted from the IDWR dam safety regulations, and there is no other state agency tasked with specific duties to
provide for public safety as it relates to design, construction, or inspection of levees. In most instances, the design,
construction, and maintenance of levees is left to the discretion of local entities. Strategies being discussed at the
State are to develop a state safety program to regulate new levees in general accordance with the Draft
Recommendations for a National Levee Safety Program as presented in the 2009 Report to Congress.

The USACE owns and maintains over 24,000 miles of levees nationwide; however, it is federally authorized to
inspect levees with local non-federal sponsors who then are responsible for routine maintenance and repair. The
USACE offers flood fighting training to qualified jurisdictions. The USACE developed a National Levee
Database through the Levee Safety Program with information and mapping of those Idaho levees that are included
in the Corps Levee Safety Program. Unfortunately, the levees listed in the database represent a small percentage
of the total number of levees in the state. The National Levee Database is being expanded to capture local levee
information on a volunteer basis.

Levees require maintenance to provide the level of protection they were designed and built to offer. Maintenance
responsibility belongs to a variety of entities including local, state, and federal government and private
landowners. Levee maintenance is a certification requirement for levee accreditation under the NFIP (44CFR §
65.10). Levees may not be certified for maintaining flood protection when the levee owner does not maintain the
levee or pay for an independent inspection. The impacts of an un-certified levee include higher risk of levee
failure. In addition, insurance rates may increase because FEMA identifies on Flood Insurance Rate Maps that the
structures are not certified to protect from a one-percent annual chance flood event (FEMA 2021).

Table 10-3 lists the locations of levee systems throughout the State as reported in the USACE National Levee
Database; this list is subject to change without notice. These systems represent the levees that are actively
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inspected and have maintained a “minimally acceptable” rating or better in the USACE Rehabilitation and

Inspection Program. The table includes levees that are sponsored federally, by the State, or locally.

Ada County
Ada County
Ada County
Bannock County
Bannock County
Bannock County
Bannock County
Bannock County
Benewah County

Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County

Table 10-3. Levee Systems in Idaho

System Name
Fairgrounds
Mink Farm
Strunk-Stillwell
Pocatello 1 (Left Bank—Upper)
Pocatello 2 (Right Bank—Upper)
Pocatello 3 (Left Bank—Middle)
Pocatello 4 (Left Bank—Lower)
Pocatello 5 (Right Bank—Lower)
Cherry Creek / Shepherd

Cottonwood

Hells Gulch Levee
Highway 3—St. Joe
Meadowhurst

Riverdale

Saint Joe River Levee
Saint Joe River Levee 2
Saint Joe River Levee 4
Saint Joe River Levee 6
Saint Joe River Levee 7
Saint Joe River Levee 8

Flood Control District #10 of Idaho
Flood Control District #10 of Idaho
Flood Control District #10 of Idaho
City of Pocatello, ID
City of Pocatello, ID
City of Pocatello, ID
City of Pocatello, ID
City of Pocatello, ID

City of St. Maries, Shepherd Diking
District

Cottonwood Diking District
Benewah County

St. Joe Drainage District 3
Meadowhurst Diking District
Riverdale Diking District
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County
Benewah County

Rehabilitation
Program Status

0.23 Active
0.48 Inactive
0.89 Active
2.15 Active
3.09 Active
0.89 Active
2.29 Inactive
1.47 Inactive
2.38 Active

2.22 Inactive
0.78 Not Enrolled
2.59 Inactive
3.89 Active

2.53 Active

0.17 Not Enrolled
3.57 Not Enrolled
0.45 Not Enrolled
0.06 Not Enrolled
0.68 Not Enrolled
0.93 Not Enrolled

Benewah County  St. Maries Authorized City of St. Maries 2.55 Active
Bingham County  Blackfoot 1 (Right Bank and Right  Flood Control District #7 of Idaho 4.82 Inactive
Bank of Diversion Channel)
Bingham County  Blackfoot 2 (Left Bank) Flood Control District #7 of Idaho, 3.58 Inactive
Unknown
Bingham County  Blackfoot 3 (Left Bank of Diversion  Flood Control District #7 of Idaho 0.53 Active
Channel)
Bingham County  Blackfoot Golf Course City of Blackfoot, ID 0.50 Active
Bingham County  Ferry Butte Bingham County, ID 0.39 Inactive
Bingham County  Nonpareil Bingham County, ID 1.69 Active
Bingham County Todd Lambert Bingham County, ID 0.12 Inactive
Blaine County Bible Camp Flood Control District #9 of Idaho 0.14 Active
Blaine County Broadford Bridge / Eccles Flood Control District #9 of Idaho 0.54 Active
Blaine County Deer Creek Flood Control District #9 of Idaho 0.09 Inactive
Blaine County Gage Flood Control District #9 of Idaho 0.46 Inactive
Blaine County Meyers Flood Control District #9 of Idaho 0.30 Active
Blaine County Star Bridge (Left Bank) Flood Control District #9 of ldaho 0.24 Active

State of Idaho Hazard Mitigation Plan
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System Name

Rehabilitation
Program Status

Blaine County Zinc Spur Flood Control District #9 of Idaho 0.17 Inactive
Boise County Horseshoe Bend City of Horseshoe Bend, ID 1.31 Active
Bonner County Lightning Creek Authorized Village of Clark Fork 0.74 Active
Bonner County  Lightning Creek Levee City of Clark Fork 0.74 Not Enrolled
Bonner County  Lightning Creek Levee 2 City of Clark Fork 0.37 Not Enrolled
Bonneville County Ririe Outlet Channel Levee Bureau of Reclamation 1.37 Not Enrolled
Boundary County Bonners Ferry Left Bank City of Bonners Ferry 1.55 Active
Boundary County Bonners Ferry Right Bank City of Bonners Ferry 1.06 Active
Boundary County Kootenai Dike District 1 Boundary County 4.25 Inactive
Boundary County Kootenai Dike District 10 Boundary County 8.39 Inactive
Boundary County Kootenai Dike District 11 Boundary County 9.08 Inactive
Boundary County Kootenai Dike District 12 Boundary County 6.02 Inactive
Boundary County Kootenai Dike District 13 Boundary County 4.29 Inactive
Boundary County Kootenai Dike District 15 Boundary County 0.95 Active
Boundary County Kootenai Dike District 16 North Boundary County 1.85 Inactive
Boundary County Kootenai Dike District 16 South Boundary County 4.69 Inactive
Boundary County Kootenai Dike District 2 Boundary County 3.16 Inactive
Boundary County Kootenai Dike District 3 Boundary County 3.77 Inactive
Boundary County Kootenai Dike District 4 Boundary County 5.76 Inactive
Boundary County Kootenai Dike District 5 Boundary County 3.24 Inactive
Boundary County Kootenai Dike District 6 Boundary County 11.20 Inactive
Boundary County Kootenai Dike District 8 Boundary County 7.68 Inactive
Boundary County Kootenai Dike District 9 Boundary County 4.03 Inactive
Boundary County Kootenai Levee 1 Kootenai County 8.62 Not Enrolled
Butte County Howe Butte County, ID 0.46 Active
Canyon County  Boise River Levee Undefined 0.59 Not Enrolled
Canyon County  Boise River Levee 2 Undefined 2 0.53 Not Enrolled
Canyon County  Cromwell Flood Control District #10 of Idaho 0.74 Active
Canyon County  Hitch Flood Control District #11 of Idaho 0.24 Active
Canyon County  Ray Morden Flood Control District #11 of Idaho 0.34 Active
Canyon County  Ross and Link Flood Control District #11 of Idaho 0.27 Active
Canyon County  Slate-Allen Flood Control District #11 of Idaho 0.11 Active
Canyon County  Young (Left Bank) Flood Control District #11 of Idaho 0.69 Active
Clearwater County Orofino City of Orofino, ID 0.27 Active

Gem County Emmett City of Emmett, ID 0.71 Active

Gem County Garfield Payette County, ID 0.51 Inactive
Gem County Letha Bridge (Left Bank) Gem County, ID 0.16 Active

Gem County, Highsmith Payette County, ID 0.48 Inactive
Payette County

Gooding County  Gooding Diversion (Upstream) City of Gooding, ID 0.77 Active
Idaho County Kooskia Middle Fork City of Kooskia, ID 0.40 Active
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System Name

Rehabilitation
Program Status

Idaho County
Idaho County
Idaho County

Idaho County
Idaho County

Idaho County

Idaho County,
Lewis County

Jefferson County
Jefferson County

Jefferson County
Jefferson County
Jefferson County
Jefferson County
Jefferson County

Jefferson County

Kootenai County
Kootenai County
Kootenai County
Kootenai County
Kootenai County
Kootenai County

Kootenai County,
Shoshone County

Latah County
Latah County
Latah County
Latah County
Lemhi County
Lemhi County
Lemhi County
Lemhi County
Lemhi County

Lemhi County
Lewis County

Kooskia South Fork (Left Bank)
Kooskia South Fork (Right Bank)
Lawyers Creek RB

Stites
White Bird (Left Bank)

White Bird (Right Bank)
Lawyers Creek (Left Bank)
Heise-Roberts 1 (Left Bank)

Heise-Roberts 3 (Right Bank—
Lower)

Snake River Levee

Snake River Levee 2
Snake River Levee 3
Snake River Levee 4
Snake River Levee 6

Snake River Levee 7

Blue Lake

Coeur d’Alene Authorized
Latour Creek

Latour Creek Levee
Latour Creek Levee 2
Tamarack Ridge

Cataldo

Bear Creek

Kendrick

Kendrick EDA Project
Potlatch Junction (Deep Creek)
Carmen

Edwards

Lemhi

Piper

Tomanovich & Tomanovich
Extension

Tomanovich K.

Nez Perce

City of Kooskia, ID
City of Kooskia, ID

City of Kamiah, ID, Idaho County,
ID, Lewis County, Idaho

City of Stites, ID

Flood Control District #6 of [daho—
Division 2

Flood Control District #6 of Idaho—
Division 2

City of Kamiah, ID, Idaho County,
ID, Lewis County, Idaho

Flood Control District #1 of Idaho,
Unknown

Flood Control District #1 of Idaho

Undefined
Undefined
Undefined
Undefined

Jefferson County, Idaho Flood CD
No1

Jefferson County, Idaho Flood CD
No2

Eastside Highway District
City of Coeur D’ Alene
Kootenai County
Kootenai County
Undefined

Eastside Highway District

Kootenai County, None, Shoshone
County

City of Kendrick, ID
City of Kendrick, ID
City of Kendrick, ID
Latah County, ID
Lemhi County, ID
Lemhi County, ID
City of Salmon, ID
Lemhi County, ID

City of Salmon, ID, Lemhi County,
ID

Lemhi County, ID
City of Nezperce, ID

0.50 Active
1.46 Active
1.56 Inactive

0.95 Active
0.11 Inactive

1.10 Inactive

1.62 Inactive

30.57 Active

2.72 Active

0.46 Not Enrolled
0.45 Not Enrolled
0.61 Not Enrolled
2.86 Not Enrolled
0.18 Not Enrolled

1.49 Not Enrolled

2.67 Inactive
1.63 Active

0.51 Inactive
0.09 Not Enrolled
0.12 Not Enrolled
0.55 Inactive
0.99 Active

0.22 Active
0.69 Active
0.36 Active
0.56 Active
0.83 Active
0.10 Active
1.02 Active
0.17 Active
1.58 Active

0.48 Active
1.15 Inactive
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Rehabilitation

System Name

Lewis County, Nez Slickpoo (St. Joseph)

Perce County
Madison County

Madison County
Madison County
Nez Perce County
Nez Perce County
Nez Perce County
Payette County
Payette County
Payette County
Payette County
Payette County
Shoshone County
Shoshone County
Shoshone County
Shoshone County
Shoshone County
Shoshone County
Shoshone County
Shoshone County

Shoshone County
Shoshone County
Shoshone County

Shoshone County

Heise-Roberts 2 (Right Bank—
Upper)

Lyman Creek (Left Bank)
Lyman Creek (Right Bank)
Culdesac

Peck 3

Sweetwater

Bowman

Chapman

Falk Bridge

Highway 52 Bridge

John McKinney to Carpenter Levees

Kellogg

Pine Creek Levee

Pine Creek Segment 1

Pine Creek Segment 2

Pine Creek Segment 3 / Pinehurst
Pine Creek Segment 4

Pine Creek Segment 5

South Fork Coeur d’Alene River
Levee

South Fork Coeur d’Alene River
Levee 2

South Fork Coeur d’Alene River
Levee 3

South Fork Coeur d’Alene River
Levee 4

South Fork Coeur d’Alene River
Levee 5

Lewis County, Idaho
Flood Control District #1 of Idaho

Sunnydell Irrigation District
Sunnydell Irrigation District
City of Culdesac, ID

Nez Perce County, ID

Nez Perce County, ID
Payette County, ID
Payette County, ID
Payette County, ID
Payette County, ID
Payette County, ID

City of Kellogg

Shoshone County
Shoshone County

City of Pinehurst, Shoshone County

Shoshone County
None, Shoshone County
Shoshone County

Shoshone County, City of Osburn
Shoshone County, City of Osburn
Shoshone County, City of Osburn

Shoshone County, City of Osburn

Program Status

0.37 Active

10.08 Active

0.79 Active

0.83 Active

0.64 Active

0.13 Active

0.55 Active

0.48 Inactive
0.76 Active

0.31 Inactive
0.48 Inactive
2.28 Active

0.85 Active

0.11 Not Enrolled
2.14 Active

0.64 Active

2.21 Active

0.31 Active

0.20 Active

0.80 Not Enrolled

0.26 Not Enrolled

0.43 Not Enrolled

0.17 Not Enrolled

0.33 Not Enrolled

Washington Braun Washington County Flood Control 0.50 Inactive
County District #3

Washington Cambridge Washington County Flood Control 0.23 Active
County District #3

Washington Dickerson-Sweet Washington County Flood Control 2.16 Inactive
County District #3

Washington Kirk (Downstream) Washington County Flood Control 0.77 Inactive
County District #3

Washington Kirk (Upstream) Washington County Flood Control 0.51 Active
County District #3

Washington Lyle Washington County Flood Control 0.52 Active
County District #3
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Rehabilitation

System Name i Program Status
Washington Smith, WM.-Einsbar-Green Washington County Flood Control 1.76 Inactive
County District #3
Washington Twin Bridges Washington County Flood Control 0.56 Active
County District #3

Source: (U.S. Army Corps of Engineers n.d.)

10.2.4 Canals

Agriculture, and eventually development, across the arid portions of Idaho was made possible through the
construction of irrigation canals. Water delivery to the agricultural areas included both small early projects and
large-scale projects such as dams to collect water and canals to deliver water. The presence of canals is generally
disregarded by the public, even though many canals crisscross the State. New and existing community
development has encroached on the areas adjacent to the canals.

In Ada County, a considerable number of housing developments are situated near large-capacity canals. The
proximity of development to this type of high-flow constructed channel creates a significant risk to life, safety,
and property. Canal operators in Idaho have statutory easements so that they can maintain their canals and ditches,
and many new and existing developments encroach directly into these easements. This encroachment, which in
some cases is onto the banks of the canal, makes proper maintenance of the canals very difficult and can also
compromise the safety of the canal. Canal operators should be consulted before new developments in the vicinity
of their irrigation structures are approved to protect canal easements. This will ensure the canal operators have
sufficient access to their canals so that they can maintain these irrigation structures and thus prevent future safety
issues. Because most canals are privately owned and operated, and their construction precedes ldaho’s surface
water laws, widespread data for canal failure events is not readily obtainable. The Idaho Silver Jackets technical
advisory group has expressed strong interest in monitoring this issue, and IOEM anticipates further discussions
regarding flood hazards associated with canals. As seen in Figure 10-4, a majority of the canal systems are located
in the southern portion of the state.

10.2.5 Watersheds

IOEM’s Multi-Hazard Risk Portfolio contains maps, statistics, and information pertaining to watersheds. It
includes flood risk ranking for Hydrologic Unit Code 8 watersheds (sub-basins) across the state. These rankings
are based on population, property, and professional judgment. Figure 10-5 illustrates the flood risk by watershed.
The Idaho Silver Jackets core team provided professional judgment for the rankings. Participating agencies ranked
their top 10 sub-basins of focus, from the point of view of each agency’s vision statement. Table 10-4 shows the
ranking results.

Although the presence of a dam may increase the total risk in the watershed, it must be noted that a release of
water from a dam failure may only affect a very limited downstream area. The risk attributed to annual flooding
due to naturally occurring storm events often is much greater than the risk estimated for all but the largest-sized
high hazard dams.
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Table 10-4. Watersheds in ldaho

Watershed Description

Lower Boise The Lower Boise Sub-Basin is home to hundreds of thousands of people who live in or near the Boise River
floodplain. Lucky Peak, Arrowrock and Anderson Ranch dams upstream of this sub-basin provide flood control
and storage capacity for the Boise River and its tributaries, though they cannot fully prevent flooding. With a
combined reservoir volume of 949,700 acre-feet, these three upstream dams are all assigned the State’s
highest damage classification. There also are nine significant and 10 high hazard classification dams within the
Boise sub-basin. Hundreds of thousands of people living downstream of the reservoirs are at risk of annual

flooding.
Upper Snake-  The Lower Boise Sub-Basin is home to hundreds of thousands of people who live in or near the Boise River
Rock floodplain. Lucky Peak, Arrowrock and Anderson Ranch dams upstream of this sub-basin provide flood control

and storage capacity for the Boise River and its tributaries, though they cannot fully prevent flooding. With a
combined reservoir volume of 949,700 acre-feet, these three upstream dams are all assigned the State’s
highest damage classification. There also are nine significant and 10 high hazard classification dams within the
Boise sub-basin. Hundreds of thousands of people living downstream of the reservoirs are at risk of annual
flooding.

Payette The Payette Sub-Basin is home to hundreds of people who live in or near the Payette River floodplain. Flooding
in this sub-basin could affect life and property, especially in the cities of Emmett, Horseshoe Bend, New
Plymouth, and Payette, which have over 16,000 residents, combined. Affected properties can include
residential, commercial, and agricultural lands along the river. Dam failure hazard includes a potential dam
breach at Black Canyon Reservoir with a storage volume of 29,800 acre-feet. The dam has a high downstream
damage classification.

South Fork Seven communities in the South Fork Coeur d’Alene Lake Sub-Basin are along the South Fork Coeur d’Alene
Coeur d’Alene  River. This sub-basin has considerable risk to human life and property. There are three multiple loss
communities (Pinehurst, Wallace, Kellogg) in this sub-basin. There are nine dams identified by IDWR.

Weiser The Weiser Sub-Basin is largely privately owned with population and development concentrated along the
Weiser River and the towns of Weiser, Midvale, Council, and Cambridge (combined population of around
7,000). The primary river system in this sub-basin is the Weiser River. There are several reservoirs in the sub-
basin including Lost Valley Reservoir and Crane Creek Reservoir. The majority of the development in this sub-
basin is agricultural, mostly along the Weiser River with some on Mann Creek and the Little Weiser. In this sub-
basin, there are 19 dams considered by IDWR to be of high or significant hazard classification. Most are a
flooding risk to residential and farmland development downstream. of 73 dams in the IDWR database listed in
this sub-basin, none are on the Weiser River.

St. Joe The St. Joe Sub-Basin is home to residents of St. Maries and spans much of Shoshone and Benewah County.
The St. Joe and St. Maries Rivers make up the major water system within the basin. In this sub- basin, there are
no flood control structures to regulate the strong waters of the St. Joe.

Big Wood The Big Wood Sub-Basin is home to thousands of people who live in or near to the Big Wood River floodplain.
The populated areas within the Big Wood boundaries include Sun Valley, Ketchum, Hailey, and Bellevue.
Flooding within the Big Wood Sub-Basin could greatly disrupt life and property in Blaine County. Much of the
population in the sub-basin lives along the Big Wood River. There are eight dams in the sub-basin categorized
as posing a high to significant risk of flooding. The dams are along tributaries to the Big Wood and Malad
Rivers. The largest dams are the Magic Reservoir Dam and the Trail Creek Dam, which is within the city limits
of Sun Valley.

Lower Kootenai The Lower Kootenai Sub-Basin is home to most of the residents of Boundary County, including the communities
of Bonners Ferry and Moyie Springs (combined population of around 3,000). The Kootenai River is the major
water system in the area. There is a high hazard classification dam at McArthur Reservoir, south of Bonner’s
Ferry. Land along the banks of the river is used for agriculture and rural development.
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Watershed Description

Clearwater The Clearwater Sub-Basin is home to thousands of people who live in or near the Clearwater River floodplain,
as well as its tributaries, which include the Potlatch, Lapwai Creek, Orofino Creek, and Lawyers Creek. Most of
the land and inhabited properties in this basin belong to the Nez Perce Tribal Nation. The largest flood event
would be a dam breach at the Dworshak reservoir upstream of this sub-basin. The volume of the reservoir is
3,453,000 acre-feet. A population of 164,208 lives in adjacent sub-basin, downstream of the reservoir that would
be affected by a catastrophic dam breach, including the cities of Lewiston in Idaho, and Clarkston, Richland,
Pasco, and Kennewick in Washington. The Dworshak dam is attributed with the highest damage classification.

American Falls  The American Falls Sub-Basin is home to thousands of people, with the majority living near the main flooding
source: the Snake River. The cities of Blackfoot, American Falls, and Shelley are the largest cities. In this sub-
basin, there are three dams considered by IDWR to be of High or Significant hazard classification: Gem State
Dam, Simplot Effluent Irrigation Dam, and American Falls Dam. The Gem State and Simplot dams are a
flooding risk to residential development and farmland downstream. The City of Shelley is within 5 miles
downstream of the Gem State Dam and the Simplot Dam is on the outskirts of the City of Chubbuck.

10.3 PREVIOUS HAZARD OCCURRENCES

Many sources provided information regarding previous floods (riverine, flash, alluvial fan, ice jams, dam, levee,
or canal failure) and associated losses throughout Idaho. Events that occurred between January 1, 2018, and
December 31, 2022, are summarized below.

10.3.1 Disaster and Emergency Declarations

The following disaster declarations or emergency proclamations related to flood events have been issued for the
State of Idaho:

o Federal disaster (DR) or emergency (EM) declarations, 1956 — 2022: 18 flood related events,
classified as flood, heavy rains, flooding with landslides/mudslides, flooding with severe storms, flooding
with winter storms, or dam collapse

e |daho State Emergency Proclamations, 2018 — 2022: 4 flood related events, classified as spring
flooding and late spring flooding.

e No USDA declarations or proclamations related to Flood-related events have been issued relevant to
Idaho or any of its counties.

Figure 10-6 and Figure 10-7 show how the State’s counties have been affected by these declarations. Known
flood events that have impacted the State of Idaho and resulted in federal disaster or emergency declarations
between 2018 and 2022 are identified in Table 10-5. Appendix D lists events prior to 2018.

10.3.2 Event History

Table 10-6 lists significant flood events (including flash floods, ice jams, and levee failures) that impacted the
State of Idaho between 2018 and 2022. Due to the significant number of events, the table includes only events that
caused at least $50,000 in property/crop damages. Appendix D lists events prior to 2018.
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Table 10-5. Flood-Related Federal Declarations (2018 to 2022)

Incident Date State Declaration | Federal Declaration
Declaration Title Declared Number Number Counties Affected
Flood Spring Flooding 3/19/2018 ID-01-2018 N/A N/A
Flood Late Spring Flooding 5/29/2018 ID-02-2018 N/A N/A
Flood Spring Flooding 4/9/2019 ID-02-2019 N/A N/A
Flood Severe Storms, 6/12/2019 DR-4443-ID Nez Perce Indian Tribal Nation Land;
Flooding, Landslides, Adams County; Idaho County; Latah
and Mudslides County; Lewis County; Valley County
Flood Spring Flooding 6/21/2022 ID-01-2022 N/A N/A

Source: FEMA 2023

Table 10-6. Significant Flooding in Idaho (2018 to 2022)

Date Event Type | Counties Affected Description

3/13/2018 | Flood Clark County; Madison Flooding due to snow melt and heavy rains resulting in damages to several county
County; Butte County; roads, hay bales and crops, and campgrounds. The Governor declared Clark and
Caribou County; Blaine Madison County as a state disaster area. One home was completely flooded by the
County; Custer County; event. Total associated damage cost was over $1 million.

3/14/2018 Flood
5/11/2018 | Flood
5/12/2018 Flood
5/18/2018 | Flood
6/1/2018  Flood
2019 Ice Jam
4/7/2019  Flood
4/9/2019  Flood
4/9/2019

(ID-02-
2019)

Fremont County;
Madison County

Bonner County

Jefferson County

Nez Perce County

Blaine County

Arco (Butte County)
Ada County; Valley
County

Lewis County; Idaho
County

Flash Flood Latah County

Flooding due to snow melt and heavy rains resulted in extensive sand dune washout,
damage/closure to the county roads and damage to nearby fields. Madison County
was declared a disaster area by the State on March 19t. Total damage costs were
more than $1.3 million.

The USGS River Flow Gage at Albeni Falls Dam which controls the flow of the Pend
Oreille River below the dam surpassed flood flow of 95,000 cubic feet per second (cfs)
due to the melting of an above average snowpack. The flow increased to the moderate
flood reading of 121,000 cfs

Seasonal snow melt and heavy rains caused significant damage to the levee near
Lorenzo, eroding at a rate of 500 ft per day. The Snake River and Henry's Fork flowed
at action stage for several weeks causing the flooding. Jefferson County was declared
a disaster area due to $9,000 per day for 7 days due to damages caused by flood. The
County required financial assistance from the USACE to fix the levee. A total of
$100,000 was associated with damage costs.

Heavy rain caused numerous urban flood events resulting in the overflow of a
retention pond, hillside washout and erosion. Most roads and parking lots were flooded
in the city and several apartments suffered first floor/yard flooding. A total of $50,000
was reported in associated damage costs.

Heavy rains and snow melt caused flooding in the Big Wood River for several months.
The extensive flooding event ended in June and the resulting insurance claims
associated with the event totaled $750,000. Flood response and public property
cleanup costs totaled $200,000.

An ice jam categorized as a freeze-up caused flooding on Big Lost River.

Heavy rains and snow melt caused flooding and flash flooding resulting in debris flows
throughout the counties. Total cost associated with this event was $823,000.

Heavy rains and snow melt caused the Clearwater River to crest at record levels
resulting in a levee break. Several homes were flooded, Hwy 13 was closed, two
bridges were washed out and many wells were contaminated. Other impacts included
mudslides. The levee was repaired by the public works department as the creek
receded. The total cost associated with damage was $6.1 million.

The USGS River Gage on the Palouse River recorded a rise to the Flood Stage at 15
ft. The river continued to rise and reached 17 ft before receding. The total cost
associated with this flood event was $50,000.
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Date Event Type | Counties Affected Description

2022 Ice Jam Salmon (Lemhi An ice jam categorized as freeze-up located on Salmon River.
County)

2022 Ice Jam St. Anthony (Freemont An ice jam category unknown caused minor flooding on Henry’s Fork River.
County)

6/12/2022 Flood (DR- Nez Perce County Flooding caused by Heavy rain caused U.S. 95 to partially close/limit to one lane.

4443-1D) Associated costs totaled $1.8 million for this event.
NOAA (2023)

10.4 PROBABILITY OF FUTURE HAZARD EVENTS
10.4.1 Overall Probability

The State of Idaho has experienced 18 FEMA declarations associated with floods of all types since 1956—an
average of about one every 4 years. According to NOAA, the State of Idaho experienced over 700 flood events of
all types between 1956 and 2022, as summarized in Table 10-7, averaging about 10 flood events each year
(NOAA 2023).

Table 10-7. Probability of Future Flood Events in Idaho

Hazard Type Events Between 1956 and 2022 Average Frequenc
Flood 439 6 events per year
Flash Flood 286 4 events per year
Dam Failures 4 1 event every 17 years

Source(s): NOAA 2023; ASDSO 2023

The single dam failure event since 1956 that led to a FEMA declaration represents an average of one such
declaration every 69 years. The total number of recorded flood events includes four dam failure incidents, an
average of about one event every 17 years.

Overall, the State can expect to at least experience similar average frequency of these events in the future, with
the possibility of an increase in frequency due to the impacts from climate change.

Dam failures usually coincide with easily recognized events, such as earthquakes, landslides and excessive rainfall
and snowmelt. Regardless of the level of design and attention to detail during construction, there is a “residual
risk” associated with dams. Residual risk is that risk which remains after all reasonable safeguards have been
implemented. For example, a dam that is designed to accommodate a 500-year flood could still cause significant
downstream flooding when the spillway is activated, but this would not constitute a dam failure. Rather, it would
be classified as a residual risk or “design” event. Overall, the probability of any type of dam failure is low in
today’s regulatory and dam safety oversight environment. However, aging infrastructure and nature’s continued
ability to visit extreme events on local populations constantly challenges a dam’s overall risk assessment.

10.4.2 Climate Change Impacts

General Flooding

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends, making longer term projections even more difficult. The further out a
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prediction reaches the more subject to changing dynamics it becomes. Climate change is already impacting water
resources, and resource managers have observed the following:

e Historical hydrologic patterns can no longer be solely relied upon to forecast the water future.

e Precipitation and runoff patterns are changing, increasing the uncertainty for water supply and quality,
flood management, and ecosystem functions.

o Extreme climatic events will become more frequent, necessitating improvement in flood protection,
drought preparedness, and emergency response.

Records have shown that over the past 100 years the State has seen an increase in temperature of one to two
degrees (°F). In the coming years, it is predicted that streams will be warmer, populations of several fish species
will decline, wildfires will become more common, deserts may expand, and water may be less available for
irrigation (Environmental Protection Agency 2016).

Much of the water needed for agriculture, public supplies and other uses throughout Idaho comes from mountain
snowpacks. As snowpacks are very important to the State, so is the timing of snowmelt runoff into rivers and
streams. Snowpack is melting earlier each year, therefore the flow of meltwater into streams during the summer is
declining and affecting water demands for agriculture growing season. Rising snowlines caused by warming
temperatures will allow more mountain areas to contribute to peak storm runoff. High frequency flood events will
also increase with a changing climate (Environmental Protection Agency 2016).

Along with reductions in the amount of snowpack and accelerated snowmelt, scientists project greater storm
intensity, which would result in more direct runoff and flooding. Changes in watershed vegetation and soil
moisture conditions will likely change runoff and recharge patterns. As stream flows and velocities change,
erosion patterns will also change, altering channel shapes and depths, and possibly increase sedimentation behind
dams, affecting habitat and water quality. As previously stated, climate change may lead to an increase in
wildfires, which provides potential for more floods, increasing sediment loads and water quality impacts.

Small changes in rainfall, runoff and snowpack may also have significant impacts for water resource systems,
including dams, levees, and canals. Dams are designed partly based on assumptions about a river’s flow behavior,
expressed as hydrographs. Changes in weather patterns can have significant effects on the hydrograph used for the
design of a dam. If the hygrograph changes, it is conceivable that the dam can lose some designed margin of
safety, also known as freeboard. If freeboard is reduced, dam operators may be forced to release increased
volumes earlier in a storm cycle to maintain the required margins of safety. Such early releases of increased
volumes can also increase flood potential downstream.

Climate modeling based on the RCP4.5 scenario indicates that projected mid-century annual precipitation will
increase in the northern regions and the Boise area (Figure 10-8). Some areas of eastern Idaho will see a decrease
in precipitation. When increased precipitation modeling is compared to modeling for consecutive days without
precipitation (Figure 8-13), models may indicate that precipitation events will be less frequent, but more severe.
The RCP4.5 scenario represents a projected peak of greenhouse gas emissions around 2040, then a decline
assuming that implemented policies achieve the goal of limiting emissions.
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Source: (Climate Risk and Resilience Portal 2023)
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Dam Failure

Dams are designed partly based on historic patterns and assumptions about a river’s flow behavior. Changes in
weather patterns can have significant effects on a river’s hydrograph used for the design of a dam. If the
hygrograph changes suddenly or spasmodically, it is conceivable that the dam can lose some or all its designed
margin of safety. When this happens, dam operators may be forced to release stored water earlier in a storm cycle
or during other seasons to maintain the required margins of safety. Such releases can increase flood potential

downstream.
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Dams are constructed with spillways that serve as safety measures to help prevent overtopping of the dam in the
event of the reservoir filling too quickly. Spillway overflow events at many large, high hazard dams often are
referred to as “design or operations failures,” resulting in discharges downstream that may increase the localized
flooding potential. Although climate change will not increase the probability of catastrophic dam failure, it may
increase the probability and/or magnitude of spillway releases (aka design failures).

10.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

o Other identified conditions as relevant and appropriate.

A good deal is known concerning the mechanisms that lead to flooding; consequently, floods or flood conditions
generally come with warnings. However, floodwaters can go where they are unexpected, warnings are not always
heeded, and despite their predictability and history, flood damage continues.

In many cases, the failure to recognize or acknowledge the extent of the natural hydrologic forces in an area has
led to development and occupation of areas that can clearly be expected to be inundated on a regular basis. Most
streams overflow what are commonly regarded as their channels at least once every year or two. Residents
downstream of dams or adjacent to levees and canals may become complacent, or have higher expectations, when
flooding is reduced over time. Despite this, communities are often surprised when the stream leaves its channel to
occupy its floodplain.

A past reliance on structural means to control floodwaters and reclaim portions of the floodplain has also
contributed to inappropriate development and continued flood-related damages. Unlike the weather and the
landscape, this flood-contributing factor can be controlled. Development and occupation of the floodplain places
individuals and property at risk. Such use can also increase the probability and severity of flood events (and
consequent damage) downstream by reducing the water storage capacity of the floodplain, or by pushing the
water farther from the channel or in larger quantities downstream. IDWR’s most current State Water Plan
discusses the topics of water management and future development, information that could prove useful when
discussing and assessing the hazard of flooding. (https://www.idwr.idaho.gov/IWRB/water-planning/state-water-

plan.html).

The flood reduction afforded by dams throughout Idaho has allowed the development of lands immediately
downstream of these structures. The same can be said of development in areas where levee structures provide
protection from certain flooding events. Canals and irrigation structures have been increasingly faced with
encroachment by urban and residential structures. For example, the operator of the New York Canal makes every
effort to properly maintain the canal, but decades of encroachment by urban and residential structures have
compromised its ability to perform necessary maintenance on the canal. This development pattern likely will
continue for the foreseeable future, increasing flood risks unless improved mitigation measures are taken. As the
State of Idaho population continues to grow and areas continue to be developed, the need for conveniently located
state services and facilities will increase.
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The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated population and land use
projections for the United States through 2100. The project examined multiple scenarios taking into account
various population growth and economic development parameters that have been used as the baseline for the
Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES). Population
change took into account assumptions regarding fertility, mortality, and immigration, which was then used to
drive the land use projections. This SHMP used the ICLUS modeling (Scenario SSP2 + RCP4.5) to prepare
statewide and county-specific estimates for Idaho land use in 2020 and 2030.

Appendix E lists the estimated land-use area (square miles) located in the identified flood hazard areas for 2020
and projected area for 2030 by jurisdiction, demonstrating the risk assessment to reflect the changes in
development. Statewide there is a projected decrease of 159 buildable square miles to be developed in the

1 percent annual chance flood hazard area by 2030. This decline is greatest in Boise County, where a reduction of
99 square miles is projected; this coincides with the increase in higher housing densities, which will place a
greater number of people in the hazard area.

The ldaho Department of Water Resources released a Sample Floodplain Development Permit, which is required
for all proposed development in a floodplain. All new buildings require an Elevation Certificate as proof that the
lowest flood of the building is elevated to the defined flood protection elevation, as detailed in Title 46 of Idaho
Code (846-1022). Applicants must consult the local community’s floodplain administrator to help determine the
flood protection elevation. This statute was designed to help mitigate flood damage and helped to reduce flood
insurance rates for buildings owners located within the floodplain.

New and existing community development has encroached on areas adjacent to canals in the southern portion of
the State. In Ada County, a considerable number of housing developments are situated downstream of large
capacity canals. The proximity of development to this type of high -flow, manmade channel creates a significant
risk to life, safety, and property.

Canal operators in Idaho have statutory easements so that they can maintain their canals and ditches, and many
new and existing developments encroach directly into these easements. This encroachment, which in some cases
is actually onto the banks of the canal, makes proper maintenance of the canals very difficult and can also
compromise the safety of the canal.

Population

Figure 3-7 displays the projected population growth by 2026. With this update, the Idaho Department of Labor
produced population projection data for each region in the State through 2029. Increases in development in and
around floodplains will put additional populations at risk and economic stress on the communities due to
anticipated increased impacts and damages.

Other Conditions

Wildfires, particularly large-scale fires, can dramatically alter the terrain and ground conditions, making land
already devastated by fire susceptible to floods. Normally, vegetation absorbs rainfall, reducing runoff. However,
wildfires leave the ground charred, barren, and unable to absorb water, thus creating conditions perfect for flash
flooding and mud flows. Areas directly affected by fires and those located below or downstream of burn areas are
most at risk for flooding. Flood risk in these impacted areas remains significantly higher until vegetation is
restored, which can take up to five years after a wildfire (FEMA 2013).
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10.5 IMPACT ANALYSIS
10.5.1 Severity

General Flooding

Flood studies use historical records and statistical methods to determine the probability of occurrence for different
discharge levels. A structure located within a Special Flood Hazard Area (SFHA) shown on an NFIP map has a
26 percent chance of suffering flood damage during the term of a 30-year mortgage. The SFHA boundary is a
convenient tool for assessing vulnerability and risk in flood-prone communities. Many communities have maps
that show the extent and likely depth of flooding for the base flood. Corresponding water-surface elevations
describe the water elevation resulting from a given discharge level, which is one of the most important factors
used in estimating flood damage.

Levee Failure

In the event of a levee failure, floodwaters may ultimately inundate the protected area landward of the levee. The
extent of inundation is dependent on the flooding intensity. For example, failure of a levee during a 1-percent
annual chance flood will inundate the 100-year floodplain previously protected by the levee. Canal failures are
inherently unpredictable. Floodwaters influenced by the surrounding topography may inundate the side of the
canal where a failure occurs. The extent of inundation is dependent on the flow the canal was carrying and how
quickly the canal can be shut off once flooding is identified. Residential and commercial buildings near system
overtopping or breach locations will suffer the most damage from the initial failure flood wave.

Dam Failure

Several factors can influence the potential severity of a dam failure including the amount of water impounded, the dam
height, and the density, type, and value of development and infrastructure located downstream. Dam failures that
are swift and sudden can produce a very significant flash flood downstream. For this risk assessment, the strength or
magnitude of the hazard, also called hazard severity, is indicated by the dam hazard classification. The number of
high-hazard dams in the state is a suitable indication of the severity of the dam failure hazard. Figure 10-9 shows
the identified high-hazard dams in Idaho.

“Hazard” is not synonymous with “risk,” which accounts for the probability of failure. Risk is equal to the
probability that a failure will occur, multiplied by the resulting consequences to downstream life and property. As
described at the beginning of this chapter, the hazard classification assigned to dams is based only on the potential
consequences of a dam failure on downstream lives and properties.

WIIN-Act Eligible Dams

The IDWR Dam Safety Program has identified nine high-hazard dams as meeting the eligibility requirements of
the WIIN Act. These are listed in Table 10-8
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Table 10-8. Eligible WIIN Act High-Hazard-Potential Dams

Approximate Population at Risk

Mountain Home Dam 3,500 + Interstate 1-84 424 5,468
Winchester Dam 1,400 + U.S. Hwy 95 36.3 1,425
Mackay Dam 3,000 + U.S. Hwy 93 67 45,000
Crowther Dam 800 85.4 959

Oakley Dam 20,000 39 76,000
Blacks Creek Dam 14,000 + Idaho Corrections Wastewater 45 3,640

Treatment Lagoons

Deep Creek Lower Dam 1,400 + Interstate-115 81 5,537
Fish Creek Dam 300 + U.S. Hwy 26 69 5,515
Strong Arm Dam #1 300 35.8 1,713

Other High-Hazard Dams of Interest

This SHMP includes exposure and vulnerability analyses for 11 high-hazard dams other than the identified
HHPDs. These are dams that qualify as high-hazard under ldaho’s definitions but are not WIIN-eligible because
they meet the State’s minimum safety standards or are federal dams. The high-hazard dams analyzed in the 2018
plan are listed in Appendix D.

Seasonal Variance

The potential impacts from a dam failure can vary by season based on transient population increases due to
tourism, reservoir level, and weather conditions. For example, Blaine County can see significant increases in
population due to tourism in winter and summer. Several high-hazard dam inundation areas experience prolonged
periods of extreme cold during winter, which can create the potential for ice jams and frozen ground impervious to
infiltration that can increase the potential peak flood events that likely would not occur during summer months.
Risk models are unable to quantitatively assess all of these impacts due to the number of variables consequently,
they often are qualitatively assessed based on local knowledge and expertise.

HHPD Failure Inundation Zone Mapping

Hazard mapping to support exposure and vulnerability analyses for the identified HHPDs was generated using the
Decision Support System for Water Infrastructural Security (DSS-WISE) program administered by the University
of Mississippi. Outputs from the DSS-WISE program include polygon shapefiles of dam failure inundation
extents with depth grids suitable for import into FEMA’s risk assessment platform, Hazus. For security purposes,
DSS-WISE-generated inundation zone extent mapping is considered to be “for official use only” and is not
presented in this plan.

Other High-Hazard Dams of Interest Failure Inundation Zone Mapping

The high-hazard dams of interest identified in the 2018 hazard mitigation plan had inundation mapping available
that had been utilized by local hazard mitigation planning efforts in the state to assess risk to dam failure. Data for
the Black Canyon and Lucky Peak dams came from local hazard mitigation plans for Ada and Gem Counties. For
the other dams, the Idaho Office of Emergency Management geo- referenced paper inundation maps from USACE
and the U.S. Bureau of Reclamation, digitized the results to create GIS data, and performed spatial analysis. For
security purposes, inundation zone extent mapping for these other dams is considered to be “for official use only”
and is not presented in this plan.
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10.5.2 Warning Time

General Flooding

Flood warnings and flash flood warnings and watches are issued by the local NWS Weather Forecast Office in the
region. The NWS will update the watches and warnings and will notify the public when they are no longer in
effect. Watches and warnings for flooding in Idaho are as follows (NOAA NWS 2009):

e Flash Flood Warning: Issued when flash flooding is occurring or imminent
e Flash Flood Watch: Issued when flash flooding is possible within the next 48 hours

e Flood Statement: Provides follow-up information regarding flood and flash flood warnings and advisories
that are occurring or have occurred

e Flood Warning: Issued when river flooding is occurring or imminent
e Flood Watch: Issued when there is a potential for long duration river flooding within the next 72 hours
¢ Hydrologic Outlook: Discusses possibility of flooding beyond 72 hours, water supply, drought conditions

e Hydrologic Statement: Communicates notable hydrologic conditions that do not involve flooding, such as
within riverbank rises, minor ice jams, etc.

e Urban/Small Stream Flood Advisory: Issued when short duration (less than six hours) localized flooding
in city areas is occurring or imminent (usually not life threatening)

Due to the sequential pattern of meteorological conditions needed to cause serious flooding, it is unusual for a
flood to occur without any warning. Warning times for floods can be between 24 and 48 hours. Flooding is more
likely to occur due to a rainstorm when the soil is already wet and/or streams are already running high from recent
previous rains. Pre-existing conditions when a storm begins are called “antecedent conditions.”

Flash flooding may occur with little warning time, particularly in areas that have a contributing factor, such as a
recently burned watershed or frozen ground. The antecedent conditions and a tracked weather system would still
prompt watches and warnings from the NWS. More warning time may be given in the case of rain-on-snow or
general snowmelt flooding, as the snowpack will be well known and tracked as well.

Dam Failure

Dams can fail with little warning, particularly if the project is an earthen embankment dam. Intense storms may
produce a flood in a few hours or even minutes for upstream locations. Flash floods can occur within 6 hours of
the beginning of heavy rainfall, and dam failure may occur within hours of the first signs of breaching. Other
failures and breaches can take much longer to occur, from days to weeks, as a result of debris jams, the
accumulation of melting snow, buildup of water pressure on a dam with deficiencies after days of heavy rain, etc.
Flooding also can occur when a dam operator purposely releases excess water downstream to accommodate inflow
that might otherwise overtop the dam.

Warning time for dam failure varies depending on the time of day (daylight or nighttime), the cause of the failure
and/or how long it takes the failure to develop. For example, during events of rapid snowmelt, evacuations likely
can be planned with sufficient time. Conversely, in the event of a structural failure due to an earthquake, there
may be no warning time at all. A dam’s structural composition also can affect warning time. Earthen dams tend
not to fail instantaneously, instead gradually eroding until the discharging water fully breaches the dam and
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empties the reservoir or the eroded area is able to resist further erosion. Concrete gravity dams also tend toward a
partial breach if one or more monolith sections are forced apart by escaping water. The time of breach formation
can range from a few minutes to several hours or longer (U.S. Army Corps of Engineers 2019)

A structural failure can be sudden and perhaps occur with little to no warning despite previous assessments
regarding the structural integrity of the system. If heavy rains are impacting a system, communities located in the
immediate danger zone can be evacuated before a failure occurs; however, d, the community may or may not be
able to recognize the impending failure and evacuate in time. If a failure occurs suddenly at night, prompt
evacuation may be impossible.

Owners of high- and significant-hazard dams are required to maintain emergency action plans to use in the event
of a potential dam failure or uncontrolled release of stored water. They are also required to have established
protocols for flood warning and how to respond to imminent dam failure in the flood warning portion of their
emergency operations plans. These documents are customarily maintained as confidential information, although
copies are required to be provided to the local emergency responders, IDWR, and others as determined necessary.

Levee or Canal Failure

Like dam failures, levee and canal failures have warning times that depend on the cause of the failure. A structural
failure can be sudden and perhaps with little to no warning, despite cautions regarding the structural integrity of
the system. If heavy rains are impacting a system, communities located in the immediate danger zone can be
evacuated before a failure occurs. If the failure is caused by overtopping, the community may or may not be able
to recognize the impending failure and evacuate. If a failure occurs suddenly, evacuation may not be possible.

10.5.3 Cascading Impacts

General Flooding

Floods can influence other hazards, both natural and human related. Flood events can lead to failures of dams,
levees, or canals, or vice versa. Landslides are also often caused by floods. Conversely, a flood event could help
to lessen the hazards of both wildfire and drought, if only for a short period. All the human-caused hazard events
covered in this Plan could be influenced in some way or another by a flood event. Flood impacts on infrastructure
and facilities could initiate a hazardous material or radiological release, a cyber disruption, or power outage.
Standing water left after a flood event could increase the susceptibility for a pandemic event to occur. Flooding
can overwhelm wastewater treatment facilities, leading to contaminated wells and other water supplies. Inundated
agricultural land is out of production until the water drains away.

Dam Failure

Flooding from dam failure may cause potential secondary hazards such as landslides, bank erosion, and
destruction of habitat. Floodwaters carried to points downstream can cause damage in areas where it would not
otherwise be expected. Environmental incidents can also occur due to hazardous material releases when
floodwaters infiltrate facilities that store these types of materials. Utilities such as power, cable, and phone lines
located in the inundation zones may be susceptible to damage. Loss of these utilities could create additional
problems for those impacted by flooding from dam failure.
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10.5.4 Environmental Impacts

The environmental impacts of flooding can be quite wide-ranging, from the dispersion of low-level household
wastes into the fluvial system, to contamination of community water supplies and wildlife habitats with extremely
toxic substances. Flood preparedness activities, such as forecasting and warning systems, can help to avoid some
of these impacts. Indeed, actions undertaken prior to the event will have repercussions on the level of damages
accruing from the flood. Effective mitigation actions (sandbagging, constructing temporary levees, etc.) can
significantly reduce losses, and with advance planning and preparation, prevent some of these secondary
environmental impacts. Specifically, the removal of fuel tanks and attention to hazardous waste would eliminate
some of the potential problems seen today. In contrast, inadequate attention to these components of the flood
hazard will invariably lead to additional problems and intensify adverse environmental impacts.

Variables such as depth of water, velocity of flows, and duration of inundation, in combination with land-use
attributes, all contribute to the relative severity of flood impact. Floods of greater depth are likely to result in
greater environmental damage than floods of lesser magnitude impacting larger areas. Floods of long duration
will exacerbate environmental problems, as clean-up will be delayed, and contaminants may remain in the
environment for a much longer time. The argument is the same for other flood traits; extreme conditions are likely
to precipitate additional environmental problems.

Dam, Levee, or Canal Failure

Dam, levee, and/or canal failures can have a greater environmental impact than that associated with a normal
flood event. The soil loss from erosion and scouring could be significantly greater due to large amounts of fast-
moving water affecting a small area. Large amounts of sediment from erosion can alter the landscape and change
an ecosystem. In addition, hazardous materials are carried away from flooded properties and distributed
throughout the floodplain. Industrial or agricultural chemicals and wastes, solid wastes, raw sewage, and common
household chemicals comprise many hazardous materials that spread by floodwaters. These pollutants
contaminate the environment and all that they come into contact with, including the community’s water supply.

10.5.5 Local Hazard Mitigation Plan Impacts

Forty-three of the hazard mitigation plans prepared for Idaho’s counties list flood as a hazard of concern, and 18
counties rank it as a high-impact hazard:

e Benewah e Boundary e Fremont o Payette

e Bingham e Camas e Gooding o Power

e Blaine o Clearwater e Idaho e Washington
e Boise e Custer e Kootenai

e Bonneville e Elmore e Lewis

An additional 23 counties identified flood as a medium-impact hazard.

Table 10-9 summarizes potential losses to vulnerable structures due to flood, based on estimates from the local
risk assessments. Due to variances in approaches to assessing risk at the local level as well as the hazards assessed
and the age of each assessment reviewed, this data is considered approximate.
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Table 10-9. Flood Risk Exposure Analysis for Local Hazard Mitigation Plan Reviews

Estimated Total Population Exposed 1,836,529
Estimated Number of Structures at Risk 162,559; 168 improvements; 8,738 parcels

Estimated Value of Structures at Risk $17,585,052,510

10.6 VULNERABILITY OF PEOPLE AND ASSETS
A GIS analysis was performed to evaluate the number of people and assets within the following hazard areas:
e The FEMA-mapped 1 percent annual chance floodplain

e The mapped dam failure inundation area for the following dams, which have been identified as having
needs that could be funded through FEMA HHPD grants:

» Black Canyon » Fish Creek » Oakley

> Blacks Creek » Lucky Peak » Strong Arm
» Crowther » Mackay » Winchester
» Deep Creek » Mountain Home

e The levee failure area, defined as areas with reduced flood risk due to levees, as mapped in the effective
FEMA Digital Flood Insurance Rate Maps.

In addition to the GIS analysis to identify the exposure of people and structures in these hazard areas, a Hazus
analysis was performed to estimate potential losses dues to flood damage to State facilities and community
lifelines. Results are summarized below.

10.6.1 Total and Socially Vulnerable Populations

Socially vulnerable populations are most susceptible based on many factors, including their physical and financial
ability to react or respond during a hazard and the location and construction quality of their housing.
Economically disadvantaged populations are likely to evaluate their risk and make decisions based on the major
economic impact on their family and may not have funds to evacuate.

The aftermath of flooding events presents numerous threats to public health and safety, including unsafe food,
contaminated drinking and washing water and poor sanitation, mosquitoes and animals, mold and mildew, carbon
monoxide poisoning, and mental stress and fatigue. Current loss estimation models such as Hazus are not
equipped to measure public health impacts. The best preparation for these effects includes awareness that they can
occur, education of the public on prevention, and planning to deal with them during responses to flooding events.

Floods and their aftermath present numerous threats to public health and safety:

e Vehicles in flood waters—Flood waters can carry large amounts of debris, potentially increasing the
damage they do.

e Unsafe food—Floodwaters can contain disease-causing bacteria, dirt, oil, human and animal waste, and
farm and industrial chemicals. Their contact with food items, including food crops in agricultural lands,
can make that food unsafe to eat.

o Contaminated drinking and washing water and poor sanitation—Flooding impairs clean water sources
with pollutants; pollutants also infiltrate into the groundwater contaminating potable water. Flooded
wastewater treatment plants and private sewage disposal systems can be overloaded, resulting in
backflows of raw sewage becoming a cause of disease.
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e Mosquitoes and animals—Floods provide new breeding grounds for mosquitoes in wet areas and stagnant
pools; deceased animals can carry viruses and diseases if not disposed of timely and properly.

¢ Mold and mildew—Excessive exposure to mold and mildew can cause flood victims, especially those
with allergies and asthma, to contract upper respiratory diseases, triggering cold-like symptoms. Infants,
children, elderly people, and pregnant women are considered most vulnerable to mold-induced health

problems.

e Carbon monoxide poisoning—In the event of power outages, the use of alternative fuels in enclosed or
partially enclosed spaces can lead to carbon monoxide poisoning.

e Hazards when reentering and cleaning flooded homes and buildings—Flooded buildings can pose
significant health and physical hazards to people entering them, including live electrical wires, gas leaks,

flood debris, and hazardous materials.

o Mental stress and fatigue—People who live through a devastating flood can experience long-term

psychological impact.

Table 10-10 summarizes the vulnerable and total population within the defined hazard areas. Detailed results for

all counties are provided in Appendix E.

Table 10-10. Population Within the Flood Hazard Areas

Statewide Total Highest-Ranked Counties

1% Annual Chance Floodplain
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Black Canyon Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Blacks Creek Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Crowther Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Deep Creek Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

60,650
18,006
29.7%

8,141
7,763
95.4%

5,525
139
2.5%

363

0%

583

0%

1. Ada (14,649) 2. Canyon (7,407) = 3. Madison (4,611)
1. Canyon (3,569) 2. Shoshone (2,315) 3. Gooding (2,206)
1. Benewah, Clark, Lincoln, Minidoka (all 100%)

1. Gem (7,870) 2. Payette (271) n/a
1. Gem (7,721) 2. Payette (43) n/a
1. Gem (98.1%) 2. Payette (15.8%) n/a
1. Ada (4,753) 2. Canyon (772) n/a
1. Canyon (139) n/a n/a
1. Canyon (18.0%) n/a n/a
1. Oneida (363) n/a n/a
n/a n/a n/a

n/a n/a n/a

1. Oneida (583) n/a n/a
n/a n/a n/a

n/a n/a n/a
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Statewide Total Highest-Ranked Counties

Fish Creek Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Lucky Peak Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Mackay Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Mountain Home Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Oakley Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Strong Arm Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Winchester Dam Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

Levee Failure Inundation Area
Total Population in the Hazard Area
Vulnerable Population in the Hazard Area

Vulnerable Hazard Area Population as % of
Total County or State Hazard Area Population

115
0
0%

127,702
15,936
12.5%

1,855
0
0%

2,332
1,384
59.3%

12,934
5,465
42.3%

65

0%

195
195
100%

1,261
301
23.9%

1. Blaine (115)
n/a
n/a

1. Ada (104,308)
1. Ada (5,575)
1. Washington &

Owyhee (100% each)

1. Butte (1,160)
n/a
n/a

1. EImore (2,332)
1. Elmore (1,384)
1. EImore (59.3%)

1. Cassia (12,358)
1. Cassia (4,952)
1. Minidoka (99.6%)

1. Franklin (65)
n/a
n/a

1. Nez Perce (195)
1. Nez Perce (195)
1. Nez Perce (100%)

1. Kootenai (485)
1. Benewah (203)
1. Benewah (100%)

n/a
n/a
n/a

2. Canyon (18,471)

2. Canyon (5,493)

n/a
n/a
n/a

3. Payette (2,731)
3. Payette (2,678)

3. Payette (98.1%)

2. Custer (695)
n/a
n/a

n/a
n/a
n/a

2. Minidoka (512)
2. Minidoka (510)
2. Jerome (60.0%)

n/a
n/a
n/a

n/a
n/a
n/a

2. Bannock (299)
2. Kootenai (97)

n/a
n/a
n/a

n/a
n/a
n/a

3. Twin Falls (49)
3. Jerome (3)
3. Cassia (40.1%)

n/a
n/a
n/a

n/a
n/a
n/a

3. Bonner (274)
3. Bannock (1)

2. Kootenai (20.0%) = 3. Bannock (0.3%)

10.6.2 National Risk Index Ratings

According to the NRI, 17 of the state’s 44 counties have NRI identified riverine flooding risk rated from relatively
moderate to relatively low. The risk rankings for the highest ranked counties are shown in Table 10-11.
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Table 10-11. NRI Ratings for Riverine Flooding in Highest-Ranked Idaho Counties

Expected

Community

Community

Annual Loss

Resilience

Risk Factor

Risk Value

Idaho County $1,156,532  Relatively Moderate Very Low 1.24 $1,521,797 75.72
Ada County $886,893 Very Low Very High 0.84 $850,508 63.25
Cassia County $596,584 Relatively Moderate  Relatively Low 1.14 $702,176 58.70
Shoshone County $442,626 Relatively High Very Low 1.49 $680,549 58.09
Boundary County $477.177 Relatively Low Very Low 1.35 $637,085 56.47
Washington County $364,730 Very High Very Low 1.40 $566,865 53.86
Benewah County $307,695 Relatively High Relatively Low 1.41 $436,070 48.55
Latah County $358,549 Relatively Low  Relatively Moderate 1.02 $370,014 45.30
Canyon County $252,348 Relatively High  Relatively Moderate 1.18 $330,660 42.95

10.6.3 State-Owned or -Leased Facilities

Table 10-12 summarizes the number and estimated replacement cost value of all State-owned or -leased facilities
in the defined hazard area. Table 10-13 shows the number of State agencies and counties that have State-owned
or -leased facilities in the hazard area. Table 10-14 lists the top three state agencies and counties with State-owned
or -leased facilities in the hazard area, by number of facilities and by total estimated replacement cost value.
Detailed results for all counties and state agencies are provided in Appendix E.

Table 10-12. Total State Facilities Within the Flood Hazard Areas

Number of Facilities in

the Hazard Area Total Estimated Rep

State- | State-
Owned | Leased | Total State-Owned State-Leased Total

Riverine Flooding

1% Annual Chance Floodplain 196 63 259 $280,407,081 $168,434,483 $448,841,564
Dam Failure

Black Canyon Dam Failure Inundation Area 10 6 16 $4,480,277 $13,852,857 $18,333,133
Blacks Creek Dam Failure Inundation Area 0 0 0 $0 $0 $0
Crowther Dam Failure Inundation Area 0 0 0 $0 $0 $0

Deep Creek Dam Failure Inundation Area 4 3 7 $4,054,867 $8,301,087 $12,355,954
Fish Creek Dam Failure Inundation Area 5 0 5 $1,272,780 0 $1,272,780
Lucky Peak Dam Failure Inundation Area 401 176 577 $2,898,663,324 $645,184,197 $3,543,847,520
Mackay Dam Failure Inundation Area 10 7 17 $15,689,518 $19,369,203 $35,058,721
Mountain Home Dam Failure Inundation Area 0 0 0 $0 $0 $0
Oakley Dam Failure Inundation Area 12 15 27 $10,828,620 $41,505,435 $52,334,055
Strong Arm Dam Failure Inundation Area 0 0 0 $0 $0 $0
Winchester Dam Failure Inundation Area 0 0 0 $0 $0 $0
Levee Failure

Levee Failure Inundation Area 8 4 12 $2,099,393 $11,068,116 $13,167,509
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Table 10-13. State Facilities Within the Flood Hazard Areas by State Agency and County

Total Number of State Agencies with | Total Number of Counties with Facilities
Facilities in the Hazard Area in the Hazard Area

State- State- State- State-
Owned Leased Totala Owned Leased Totala@

Riverine Flooding

1% Annual Chance Floodplain 12 17 24 25 16 27
Dam Failure

Black Canyon Dam Failure Inundation Area 4 4 7 1 1 1

Blacks Creek Dam Failure Inundation Area 0 0 0 0 0 0
Crowther Dam Failure Inundation Area 0 0 0 0 0 0
Deep Creek Dam Failure Inundation Area 3 3 5 1 1 1

Fish Creek Dam Failure Inundation Area 2 0 2 1 0 1

Lucky Peak Dam Failure Inundation Area 21 57 67 2 4 4
Mackay Dam Failure Inundation Area 4 5 8 2 2 2
Mountain Home Dam Failure Inundation Area 0 0 0 0 0 0
Oakley Dam Failure Inundation Area 5 8 12 2 1 2
Strong Arm Dam Failure Inundation Area 0 0 0 0 0 0
Winchester Dam Failure Inundation Area 0 0 0 0 0 0
Levee Failure

Levee Failure Inundation Area 2 3 5 2 2 3

a. Total number of agencies or counties with vulnerable facilities may not be equal to the sum of those with state-owned facilities and
those with state-lease facilities, as some agencies and counties have both state-owned facilities and state-leased facilities.

Table 10-14. Top Three State Agencies and Counties with State Facilities Within the Flood Hazard Areas

Greatest Number of Facilities in Hazard Area Greatest Replacement Cost Value in Hazard Area

______Name _____|Faciliies | _Name_|Facilities| ___Name | Value | Name | Value |

1% Annual Chance Floodplain

1. Dept. of Fish & Game 86 Ada 71 Dept. of Parks & $190.1 Ada $114.7
Recreation million million

2. | Dept. of Parks & Recreation 69 Clearwater 20 State Liquor Division  $47.0 million| Shoshone ' $47.1 million

3. Dept. of Transportation 17 Idaho & 18 (each) Dept. of Fish & Game $42.1 million Benewah  $41.5 million

Shoshone
Black Canyon Dam Failure Inundation Area
1. Dept. Trans, Div. Military 5 (each) Gem 16 Dept. of Correction = $5.5 million Gem $18.3
million
2. n/a n/a Division of Military  $3.3 million n/a n/a
3. Dept. of Correction 2 n/a nfa  Liquor Division, Judicial, $2.8 million n/a n/a
Univ. of Idaho each
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Greatest Number of Facilities in Hazard Area Greatest Replacement Cost Value in Hazard Area

______Name ____|Facilities |_Name_|Facilities]| __Name | Vaue | Name | Value |

Deep Creek Dam Failure Inundation Area

1. Dept. of Transportation 2 Oneida 7 Division of Military = $3.6 million = Oneida $12.3
million

2. Division of Military 2 n/a nfa  Liquor Division, Judicial, $2.8 million n/a n/a

3. State Liquor Div., Judicial 1 (each) n/a nfa Univ. of Idaho each nfa nia

Branch, Univ. of Idaho
Fish Creek Dam Failure Inundation Area

1. Dept. of Transportation 4 Blaine 5 Dept. of Transportation ' $1.3 million | Blaine = $1.3 million
2. Dept. of Trans. Dist. 4 1 n/a n/a Dept. of Trans. Dist. 4 $7,000 n/a n/a
3. n/a n/a n/a n/a n/a n/a n/a n/a
Lucky Peak Dam Failure Inundation Area
1. Boise State University 227 Ada 558 Boise State University = $2.1 billion Ada $3.5 billion
2. Dept. of Fish & Game 55 Canyon 17 Dept. of Administration | $542 million Canyon  $13.5 million
3. Dept. of Parks & Recreation 52 Payette & = 1 (each) Dept. of Parks & $129 million = Payette & = $2.8 million
Valley Recreation Washington  (each)
Mackay Dam Failure Inundation Area
1. Dept. of Fish & Game, Dept. of 4 (each) = Custer 10 Dept. of Fish & Game = $8.3 million Butte $17.8
Transportation million
2. Butte 7 Division of Military = $8.3 million = Custer  $17.3 million
3. Division of Military 3 n/a n/a State Liquor Division = $5.5 million
Oakley Dam Failure Inundation Area
1. Dept. of Transportation 6 Cassia 25 Dept. of Agriculture  $11.1 million  Cassia $46.8
million
2. Department of Agriculture 4 Gooding 2 Depts. Of Correction, | $5.5 million = Gooding = $5.5 million
3. Division of Military 3 nla n/a Health/Welfare, (each) n/a n/a
Parks/Recreation,
Liquor Div., Idaho State
Univ.
Levee Failure Inundation Area
1. Dept. of Lands 7 Benewah 7 University of Idaho | $5.5 million = Kootenai = $8.3 million
2. University of Idaho 2 Kootenai 3 State Liquor Division | $2.8 million = Bonner = $2.8 million
3. Dept. of Fish & Game, State 1 (each) = Bonner 2 Lewis-Clark State (each)  Benewah = $2.0 million
Liquor Div., Lewis-Clarke State College
College

Note: This table omits dams for which no state facilities are identified as being within the dam failure inundation area (see Table 10-13):
Blacks Creek, Crowther, Mountain Home, Strong Arm, and Winchester

10.6.4 Highways, Bridges, Dams, and Canals

Table 10-15 summarizes the miles of highway and canals and the number of bridges and dams within the defined
hazard areas statewide, as well as the counties with the greatest number of each. Analyses for these assets were
conducted for each type of flooding as follows:

e 1 percent annual chance flood: highway, bridges, dams, and canals,
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o Dam failure inundation areas: highway, bridges, and canals

o Levee failure inundation area: highway

Detailed results for all counties are provided in Appendix E.

Total
1% Annual Chance Floodplain

Miles of Highway 273 1. Idaho (39.1) 2. Lemhi (33.4) 3. Shoshone (17.3)
Number of Bridges 113 1. Shoshone (30) 2. Kootenai (22) 3. Lemhi (21)
Number of State-Regulated Dams 84 1. Elmore & Fremont (11 each) 3. Ada (7)

Miles of Canals 400 1. Bingham (68) 2. Canyon (48) 3. Madison (41)
Black Canyon Dam Failure Inundation Area

Miles of Highway 19 1. Gem (15.3) 2. Payette (3.3) n/a
Number of Bridges 9 1. Gem (6) 2. Payette (3) n/a

Miles of Canals 50 1 Gem (42) 2. Payette (8) n/
Blacks Creek Dam Failure Inundation Area

Miles of Highway 2 1. Canyon (1.4) 2. Ada (1) n/a
Number of Bridges 4 1. Canyon (3) 2. Ada (1) n/a

Miles of Canals 9 1. Canyon (6) 2. Ada (2) n/a
Crowther Dam Failure Inundation Area

Miles of Highway 1 1. Oneida (1.4) n/a n/a
Number of Bridges 0 n/a n/a n/a

Miles of Canals 0 n/a n/a n/a

Deep Creek Dam Failure Inundation Area

Miles of Highway 6 1. Oneida (5.6) n/a n/a
Number of Bridges 0 n/a n/a n/a

Miles of Canals 0 n/a n/a n/a

Fish Creek Dam Failure Inundation Area

Miles of Highway 6 1. Blaine (5.6) n/a n/a
Number of Bridges 0 n/a n/a n/a

Miles of Canals 5 1. Blaine (4.6) n/a n/a
Lucky Peak Dam Failure Inundation Area

Miles of Highway 80 1. Ada (35.5) 2. Canyon (30.1) 3. Washington (8.0)
Number of Bridges 41 1. Ada (23) 2. Canyon (13) 3. Washington (4)
Miles of Canals 232 1. Canyon (131) 2. Ada (93) 3. Payette (6)
Mackay Dam Failure Inundation Area

Miles of Highway 27 1. Butte (14.4) 2. Custer (12.8) n/a
Number of Bridges 11 1. Butte (9) 2. Custer 92) n/a

Miles of Canals 39 1. Butte (22) 2. Custer (17) n/a
Mountain Home Dam Failure Inundation Area

Miles of Highway 1 1. ElImore (1.2) 2. Owyhee (0.1) n/a
Number of Bridges 1 1. Owyhee (1) n/a n/a

Miles of Canals 7 1. Elmore (7) n/a n/a

Table 10-15. State Highways, Bridges, and Dams Within the Flood Hazard Areas
Statewide

Highest-Ranked Counties
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Statewide
Total Highest-Ranked Counties

Oakley Dam Failure Inundation Area
Miles of Highway 28 1. Cassia (25.9) 2. Minidoka (2.1) 3. Twin Falls (0.3)
Number of Bridges 6 1. Cassia (4) 2. Gooding, Twin Falls (1 each)
Miles of Canals 266 1. Cassia (257) 2. Minidoka (8) 3. Gooding (1)
Strong Arm Dam Failure Inundation Area
Miles of Highway 1 1. Franklin (1.1) n/a n/a
Number of Bridges 1 1. Franklin (1) n/a n/a
Miles of Canals 1 1. Franklin (1) n/a n/a
Winchester Dam Failure Inundation Area
Miles of Highway 14 1. Nez Perce (10.0) 2. Lewis (4.1) n/a
Number of Bridges 16 1. Lewis (9) 2. Nez Perce (7) n/a
Miles of Canals 0 n/a n/a n/a
Levee Failure Inundation Area
Miles of Highway 1 1. Bonner (0.7) 2. Benewah (0.3) n/a

10.6.5 Buildable Lands

Table 10-16 summarizes the amount of buildable land within the defined hazard area for 2020. Appendix E
provides details on buildable land and ICLUS land use in the hazard area for all counties for 2020 and 2030.

Table 10-16. Buildable Lands Within the Flood Hazard Areas, 2020

Statewide Highest-Ranked Counties

1% Annual Chance Floodplain
Buildable Land in the Hazard Area (acres)

Hazard Area Buildable Land as % of Total
County or State Buildable Land

Black Canyon Dam Failure Inundation Area
Buildable Land in the Hazard Area (acres)

Hazard Area Buildable Land as % of Total
County or State Buildable Land

Blacks Creek Dam Failure Inundation Area
Buildable Land in the Hazard Area (acres)

Hazard Area Buildable Land as % of Total
County or State Buildable Land

Crowther Dam Failure Inundation Area
Buildable Land in the Hazard Area (acres)

Hazard Area Buildable Land as % of Total
County or State Buildable Land

Deep Creek Dam Failure Inundation Area
Buildable Land in the Hazard Area (acres)

Hazard Area Buildable Land as % of Total
County or State Buildable Land

Fish Creek Dam Failure Inundation Area
Buildable Land in the Hazard Area (acres)

Hazard Area Buildable Land as % of Total
County or State Buildable Land

24,228
3.8%

1,250
0.2%

487
0.1%

18
<0.1%

92
<0.1%

13
<0.1%

1. Bonner (3,329)
1. Butte (31.9%)

1. Gem (1,227)
1. Gem (24.0%)

1. Ada (400)
1. Ada (0.7%)

1. Oneida (18)
1. Oneida (1.7%)

1. Oneida (92)
1. Oneida (8.5%)

1. Blaine (13)
1. Blaine (0.1%)

2. Kootenai (1,795)
2. Madison (21.5%)

2. Payette (23)
2. Payette (0.4%0

2. Canyon (118)
2. Canyon (0.4%)

n/a
n/a

n/a
n/a

n/a
n/a

3. Lemhi (1,754)
3. Bingham (17.7%)

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a
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Statewide Highest-Ranked Counties

Lucky Peak Dam Failure Inundation Area

Buildable Land in the Hazard Area (acres) 11,902 1. Ada (8,151) 2. Canyon (2,643) 3. Washington (624)
Hazard Area Buildable Land as % of Total 1.9% 1. Washington (20.9%) 2. Ada (16.3%) 3. Canyon (8.3%)
County or State Buildable Land

Mackay Dam Failure Inundation Area

Buildable Land in the Hazard Area (acres) 2,507 1. Custer (1,488) 2. Butte (1,019) n/a

Hazard Area Buildable Land as % of Total 0.4% 1. Butte (46.1%) 2. Custer (28.7%) n/a
County or State Buildable Land

Mountain Home Dam Failure Inundation Area
Buildable Land in the Hazard Area (acres) 690 1. ElImore (690) n/a n/a

Hazard Area Buildable Land as % of Total 0.1% 1. Elmore (5.0%) n/a n/a
County or State Buildable Land

Oakley Dam Failure Inundation Area

Buildable Land in the Hazard Area (acres) 2,746 1. Cassia (2,548) 2. Minidoka (109) 3. Twin Falls (65)
Hazard Area Buildable Land as % of Total 0.4% 1. Cassie (40.5%) 2. Minidoka (2.4%) 3. Twin Falls & Gooding
County or State Buildable Land (0.3% each)
Strong Arm Dam Failure Inundation Area

Buildable Land in the Hazard Area (acres) 11 1. Franklin (11) n/a n/a

Hazard Area Buildable Land as % of Total <0.1% 1. Franklin (0.1%) n/a n/a

County or State Buildable Land

Winchester Dam Failure Inundation Area

Buildable Land in the Hazard Area (acres) 15 1. Nez Perce (15) n/a n/a
Hazard Area Buildable Land as % of Total <0.1% 1. Nez Perce (0.1%) n/a n/a
County or State Buildable Land

Levee Failure Inundation Area

Buildable Land in the Hazard Area (acres) 180 1. Bonner (113) 2. Kootenai (33) 3. Benewah (21)
Hazard Area Buildable Land as % of Total <0.1% 1. Benewah, Bonner, & Bannock (0.1% each)

County or State Buildable Land

10.6.6 Repetitive Loss Analysis

As of May 23, 2023, Idaho has 35 FEMA-identified repetitive loss properties, of which 2 have been identified as
severe repetitive loss properties. Table 10-17 provides a breakdown of these properties by county.

10.6.7 Community Lifelines

Table 10-18 summarizes the number of community lifelines by type within the defined hazard area. Detailed
results for all counties are provided in Appendix E.

10.6.8 Potential Losses Due to a Hazard Event

Hazus provided estimates of the dollar loss values due to damage from flooding to State-owned or -leased
facilities. For community lifelines, Hazus estimated loss as a percentage of total value of structures for each
lifeline category. Results are summarized in Table 10-19 through Table 10-21. Detailed results for all counties are
provided in Appendix E.
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Table 10-17. Repetitive Loss Data for Idaho

Numbers of Properties Loss Value
PR S o~ oy g
Loss Repetitive Loss . Outside SFHA | Losses | Cumulative Average
Ada 2 0 0 1 2 4 $105,898 $26,474.50
Bannock 1 0 0 1 1 2 $23,333 $11,666.50
Benewah 3 0 0 0 0 10 $ 158,863 $15,886.30
Blaine 7 0 1 6 0 20 $313,907 $15,695.35
Jefferson 2 0 0 0 1 4 $21,451 $5,362.75
Kootenai 4 0 1 2 2 10 $ 222,042 $22,204.20
Latah 1 1 0 0 1 3 $30,830 $10,276.67
Payette 2 0 0 1 1 4 $57,321 $14,330.25
Shoshone 9 1 2 1 2 28 $357,444 $12,765.86
Teton 1 0 0 0 0 2 $6,852 $3,426.00
Washington 1 0 0 0 0 2 $15,327 $7,663.50
Total 33 2 4 12 10 89 $1,313,268  $14,755.82

Table 10-18. Community Lifelines Within the Flood Hazard Areas
Number of Lifelines Within the Hazard Area

Food, Water, Health &
g Shelter Medical Safety & Security | Transportation Total

1% Annual Chance Flood

Statewide Total 73 3 4 52 200 332
Top Counties 1. Gooding (7) 1. Bingham, 1. Ada & 1. Shoshone (7) 1. Bonner (24) 1. Bonner (27)
2. Bingham & Madison & Washington (2 2. Lemhi (6) 2. Adams (22) 2. Adams (23)
Elmore (6 each)  Clearwater (1 each) each) 3. Madison (5) 3. Bannock (14) = 3. Shoshone (20)
Black Canyon Dam Failure
Statewide Total 5 0 1 12 11 29
Top Counties 1. Gem (5) n/a 1. Gem (1) 1. Gem (12) 1. Gem (7) 1. Gem (25)

2. Payette (4) 2. Payette (4)
Blacks Creek Dam Failure

Statewide Total 1 0 0 1 3 5

Top Counties 1. Canyon (1) n/a n/a 1. Ada (1) 1. Canyon (2) 1. Canyon (3)
2. Ada (1) 2. Ada (2)

Crowther Dam Failure

Statewide Total 0 0 1 0 0 1

Top Counties n/a n/a 1. Oneida (1) n/a n/a 1. Oneida (1)

Deep Creek Dam Failure

Statewide Total 0 0 0 5 1 6

Top Counties n/a n/a n/a 1. Oneida (5) 1. Oneida (1) 1. Oneida (6)

Fish Creek Dam Failure

Statewide Total 0 0 0 0 0 0

Top Counties n/a n/a n/a n/a n/a n/a

Lucky Peak Dam Failure

Statewide Total 23 2 7 76 15 123
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Number of Lifelines Within the Hazard Area

Food, Water, Health &
Shelter Medlcal Safety & Securit Transportatlon Total

Top Counties 1. Ada (19) 1. Ada (1 1. Ada (7 1. Ada (64) 1. Canyon (8 1. Ada (87)
2. Canyon( ) 2. Payette( ) 2. Canyon (10) 2Washmgton( ) 2.Canyon (23)
3. Boise, Elmore, 3. Payette (3) 3. Payette (3) 3. Payette (7)

Payette (1 each)
Mackay Dam Failure

Statewide Total 9 0 0 10 1 20
Top Counties 1. Butte (8) n/a n/a 1. Butte (6) 1. Butte (1) 1. Butte (15)
2. Custer (2) 2. Custer (4) 2. Custer (5)
Mountain Home Dam Failure
Statewide Total 1 0 0 3 0 4
Top Counties 1. Elmore (1) n/a n/a 1. Elmore (3) n/a 1. Elmore (4)
Oakley Dam Failure
Statewide Total 13 0 2 16 3 34
Top Counties 1. Cassia (8) n/a 1. Cassia (2) 1. Cassia (16) 1. Cassia (2) 1. Cassia (28)
2. Twin Falls (3) 2. Minidoka (1) = 2. Twin Falls (3)
3. Gooding (2) 3. Gooding (2)
Strong Arm Dam Failure
Statewide Total 0 0 0 0 0 0
Top Counties n/a n/a n/a n/a n/a nla
Winchester Dam Failure
Statewide Total 1 0 0 2 7 10
Top Counties 1. Nez Perce (1) n/a n/a 1.Nez Perce (2) | 1.NezPerce (5) 1. Nez Perce (8)
2. Lewis (2) 2. Lewis (2)
Levee Failure Dam Failure
Statewide Total 2 1 0 6 0 9
Top Counties 1. Bonner (2) 1. Kootenai (1) n/a 1. Kootenai & n/a 1. Bonner (4)
Bonner (2 each) 2. Kootenai (2)
3. Bannock & 3. Bannock &
Benewah (1 each) Benewah (1 each)

Table 10-19. Statewide Loss Estimates Due to Flooding for State-Owned or -Leased Facilities

Estimated Loss Due to Flooding % of Total Facility Value

Riverine Flooding

1% Annual Chance Flood $41.9 million 0.3%
Dam Failure

Black Canyon Dam Failure $55,527 <0.1%
Deep Creek Dam Failure $95,066 <0.1%
Fish Creek Dam Failure $24,030 <0.1%
Lucky Peak Dam Failure $2,749,614,672 18.6%
Mackay Dam Failure $1,148,187 <0.1%
Oakley Dam Failure $4,289,321 <0.1%

Note: This table omits dams for which no state facilities are identified as being within the dam failure inundation area (see Table 10-13):
Blacks Creek, Crowther, Mountain Home, Strong Arm, and Winchester
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Table 10-20. Loss Estimates Due to Flooding for State-Owned or -Leased Facilities, by Agency and County
Agencies With Any Estimated Loss Counties With Any Estimated Loss

Total Total
Number Top 3 Number Top 3

Riverine Flooding

1% Annual Chance Flood 14 1. Dept. of Parks & Recreation ($28.8 million) 21 1. Benewah ($19.2 million)
2. Dept. of Fish & Game ($5.5 million) 2. Idaho ($5.3 million)
3. Dept. of Environmental Quality ($2.7 million) 3. Boise ($4.3 million)
Dam Failure
Black Canyon Dam Failure 1 1. State Liquor Division ($56,000) 1 1. Gem ($56,000)
Deep Creek Dam Failure 3 1. Division of Military ($51,000) 1 1. Oneida ($95,000)
2. Dept. of Transportation ($32,000)
3. University of Idaho ($12,000)
Fish Creek Dam Failure 1 1. Dept. of Transportation ($24,000) 1 1. Blaine ($24,000)
Lucky Peak Dam Failure 67 1. Boise State University ($1.89 billion) 4 1. Ada ($2.74 billion)
2. Dept. of Administration ($290 million) 2. Canyon ($4.0 million)
3. Dept. of Parks & Recreation ($100 million) 3. Washington ($1.8 million)
Mackay Dam Failure 7 1. Dept. of Fish & Game ($622,000) 2 1. Custer ($857,000)
2. Division of Military ($192,000) 2. Butte ($291,000)
3. Public Health Dist. 6 ($149,000)
Oakley Dam Failure 12 1. Dept. of Health and Welfare ($739,000) 2 1. Cassia ($3.9 Million)
2. Dept. of Agriculture ($619,000) 2. Gooding ($387,000)

3. Dept. of Correction ($596,000)

Note: This table omits dams for which no state facilities are identified as having losses due to dam failure: Blacks Creek, Crowther,
Mountain Home, Strong Arm, and Winchester

Table 10-21. Estimated Loss Percentage for Community Lifelines Within the Flood Hazard Areas
Estimated Loss as % of Total Value of Structures

Food, Water, Health &
g Shelter Medical Safety & Securit Transportation Total

1% Annual Chance Flood

Statewide 16.8% 0.3% 2.8% 4.9% 0.0% 11.4%

Top Counties 1. Boise (61.7%) 1.Bingham = 1. Washington = 1. Kootenai (35.3%) n/a 1. Boise (44.2%)
2. Teton (39.8%) (1.0%) (5.5%) 2. Boise (31.0%) 2. Teton (39.8%)
3. Latah (36.9%) 3. Clearwater (21.1%) 3. Twin Falls (32.5%)

Black Canyon Dam Failure

Statewide 12.8% 0.0% 0.0% 47.4% 0.0% 26.7%

Top Counties 1. Gem (12.8%) n/a n/a 1. Gem (47.4%) n/a 1. Gem (26.7%)

Blacks Creek Dam Failure

Statewide 0.2% 0.0% 0.0% 0.0% 0.0% 0.1%

Top Counties = 1. Canyon (0.2%) n/a n/a n/a n/a 1. Canyon (0.2%)

Deep Creek Dam Failure

Statewide 0.0% 0.0% 0.0% 5.9% 0.0% 5.9%

Top Counties n/a n/a n/a 1. Oneida (5.9%) n/a 1. Oneida (5.9%)

Lucky Peak Dam Failure

Statewide 51.3% 35.1% 48.1% 51.1% 0.0% 50.7%
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Estimated Loss as % of Total Value of Structures

Food, Water, Health &
Shelter Medical Safety & Securit Transp ortatlon Total

Top Counties 1. Ada (60.9%) 1.Ada (40.0%) 1.Ada (48.1%) 1. Ada (54.5%) 1. Ada (54.9%)
2. BO|se (37. 1%) 2. Payette 2. Canyon (39. 0%) 2. Canyon (38. 3%)
3. Canyon (37.0%) (30.2%) 3. Payette (3.7%) 3. Boise (37.1%)
Mackay Dam Failure
Statewide 0.3% 0.0% 0.0% 1.5% 0.0% 0.9%
Top Counties 1. Butte (0.3%) n/a n/a 1. Custer (2.1%) n/a 1. Custer (1.7%)
2. Custer (0.1%) 2. Butte (1.1%) 2. Butte (0.7%)
Mountain Home Dam Failure
Statewide 0.0% 0.0% 0.0% 4.9% 0.0% 3.7%
Top Counties n/a n/a n/a 1. Elmore (4.9%) n/a 1. Elmore (3.7%)
Oakley Dam Failure
Statewide 15.3% 0.0% 13.4% 8.2% 0.0% 11.7%
Top Counties 1. Gooding (21.0%) n/a 1. Cassia 1. Cassia (8.2%) n/a 1. Gooding (21.0%)
2. Twin Falls (16.3%) (13.4%) 2. Twin Falls (16.3%)
3. Cassia (12.8%) 3. Cassia (10.0%)
Winchester Dam Failure
Statewide 12.5% 0.0% 0.0% 9.5% 0.0% 10.5%
Top Counties 1. Nez Perce (12.5%) n/a n/a 1. Nez Perce (9.5%) n/a 1. Nez Perce (10.5%)

Note: This table omits dams for which no community lifelines are identified as having losses due to dam failure: Fish Creek, Crowther, and
Strong Arm

10.7 MITIGATING THE HAZARD
10.7.1 Mitigation Rationale

Flooding

Flooding is the most serious, devastating, and costly of natural hazards and can occur virtually anywhere. Most
Idaho residents live near rivers that are subject to periodic flooding. Floods in Idaho frequently damage roads,
farmlands, and structures, often disrupt lives and businesses, and occasionally cause the loss of life. A few
streams in lIdaho are subject to almost annual flooding, but damaging floods are much less frequent in most areas.
Historically, the greatest impact has been to the northern and north-central parts of the State, where communities
are vulnerable to flooding of the many rivers, lakes, and creeks in the area due to snowmelt, rain, or rain on snow
events. The steep, mountainous terrain creates a flood-prone environment, and development is often confined to
areas adjacent to stream channels.

The nature and magnitude of riverine flood-related damages are dependent on:

e Flow volume and velocity—High volume and/or velocity flows carry huge mechanical forces and are
capable of damaging even substantial structures. This may be extreme for the failure of a dam, levee, or
canal.

e Duration—Long-duration floods of even low volume can cause great damage due to prolonged
inundation (e.g., crop damage).

o Bank stability—Bank erosion can alter channel paths and result in a substantial loss of property.
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e Sediment load and in-stream debris—Siltation from sediment transport and deposition may decrease the
carrying capacity of the channel, exacerbating flood events. Siltation may also decrease reservoir storage
capacity, degrade fish and wildlife habitat, change the course of a stream, or introduce chemicals into the
stream. In-stream debris increases the likelihood of mechanical damage and may raise flood levels when
jams form.

e Secondary hazards—Secondary hazards associated with flooding include landslides, mudslides, structural
damage, hazardous materials releases, the spread of pollution and disease.

Generally, flash floods represent the greatest risks to life and property due to the rapid onset, the potentially high
velocity of water, and the debris load carried by floodwaters. Flash floods resulting from a series of fast-moving
storms may produce more than one flood crest, and the sudden destruction of structures and washout of access
routes may result in the loss of life. Flash floods happen somewhere in Idaho almost every year and are a major
cause of weather-related fatalities in the United States each year.

The possibility for injury and death from flash floods is heightened because motorists oftentimes underestimate
the depth and velocity of floodwaters, causing stalled and flooded vehicles and drowning; nearly half of all flash-
flood fatalities are vehicle related, usually occurring when motorists attempt to drive through floodwaters.

Sheet flooding can cause major damage, as flooding can occur when there is rapid snowmelt or rain on snow
events. This is a temporary event, however if the ground is frozen then the water and ice have nowhere to go,
turning the area into a temporary lake or river.

In general, human hazards during flooding include drowning, electrocution from downed power lines, leaking gas
lines, fires and explosions, hazardous chemicals, and displaced wildlife. Economic losses and the disruption of
social systems are often enormous. Floods may destroy or damage structures, furnishings, business assets
including records, crops, livestock, roads and highways, and railways. They often deprive large areas of electric
service, potable water supplies, wastewater treatment, communications, medical care, and many other community
services and may do so for long periods of time.

Dam, Canal, and Levee Failure

The primary rationale for mitigating risks associated with dam, canal, and levee failure is the potential for loss of
life and economic loss. Presently, a comprehensive inventory of levees and levee systems in Idaho does not exist.
The National Levee Database program, run by USACE, does have some information, however participation is
voluntary and has not produced a widespread inventory. As more comprehensive levee inventory and inspection
programs emerge, additional mitigation of risk associated with levees/ levee systems can be identified. Further,
with the exception of some federal-owned levees, most do not benefit from regular safety inspections as typically
are provided for Idaho’s dams.

There are no known data deficiencies known between lists and records of the status of state and federally owned
dams. Risk mitigation is strongly dependent on reducing the probability that failure will occur and reducing the
potential damage to life and property resulting from the failure. Certain dams have been constructed to reduce
downstream flooding, but they must still release water to prevent being overtopped. This release of water
mitigates catastrophic flooding, but some downstream flooding may still occur.
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Other factors that contribute to damage to infrastructure systems are encroachment on levees and canals, lack of
maintenance on systems, and development of areas downstream of dams creating issues with flooding and
management of water release.

10.7.2 Programs and Agencies

RiskMAP

An accurate understanding of a hazard is the first step towards successful mitigation. To fully understand a hazard
and the risk that it poses, the ability to accurately assess vulnerability is vital. After vulnerability is determined, it
is then possible to assess potential losses if a state inventory of facilities and infrastructure is available. Idaho
currently fully embraces FEMA’s ongoing Risk Mapping, Assessment, and Planning (RiskMAP) program, which
is an in depth, 5-year process to fully understand the risk. The discovery process, and the resulting report and
map, is comprised of 4 phases (Figure 10-10).

Source: (FEMA 2023)

Analysis & I?:Eglci,?mg;y Map

Discovery Mapping Release Adoption

Figure 10-10. RiskMAP Process

The first phase focuses on data collection from all possible sources to help inform and guide future phases. Phase
two involves review of all data and follow up communications with locals to begin to identify possible areas of
mitigation action. The third phase includes a series of meetings to bring together all watershed stakeholders to
continue to refine possible mitigation projects and flood study needs. The fourth and final phase concludes with
the creation of the final discovery report and map, which documents the agreed upon desired flood study areas
and mitigation project locations. Should additional RiskMAP projects be selected to occur in the area, the report
and map will be the foundation for defining the future project scope.

The risk report provides non-regulatory information to help jurisdictions and stakeholders better understand their
risk. This improved risk understanding can then aid in improved communication of those risks to local businesses
and citizens, with the end goal of driving mitigation actions to reduce that risk.
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National Flood Insurance Program

The NFIP is a federal program enabling property owners in participating communities to purchase insurance
protection against losses from flooding. This insurance is designed to provide an insurance alternative to disaster
assistance to meet the escalating costs of repairing damage to buildings and their contents caused by floods.

Participation in the NFIP is based on an agreement between a local government and the federal government that
states if a community will adopt and enforce a floodplain management ordinance to reduce future flood risks to
construction and other ground disturbing activities in mapped Special Flood Hazard Areas (SFHA), the federal
government will make flood insurance available within the community as a financial protection against flood
losses. The SFHA has been defined using topographic and hydrologic information and sometimes engineering
studies, to identify what area would be inundated in a 1% annual chance flood event. In this type of event, there is
a 1% chance each and every year that a flood of that magnitude could occur or be exceeded.

Cities and counties in the NFIP have adopted an ordinance that meets or exceeds the minimum requirements of
the NFIP found in Title 44 CFR § 60.3. The ordinance explains requirements for floodplain development permits,
construction standards, and other pertinent information for floodplain management.

Homeowners insurance does not cover flood damage. A private insurance agent can write an NFIP policy, or a
property owner can buy coverage directly through the NFIP. Flood insurance can be purchased for any property
even if it is not shown in an SFHA on a Flood Insurance Rate Map (FIRM). An insurance policy is rated based on
typical insurance variables such as amount of coverage for the structure and contents and specifically on the
mapped flood zone and the type of construction, especially the foundation. Only buildings and structures, not
land, are protected by an NFIP policy.

Lenders have a federal mandate, the “mandatory purchase requirement,” that says if a loan for a property is
federally insured or is made by federally insured institutions and the structure is in a SFHA, flood insurance is
required. For more information on claims and trends, see https://www.floodsmart.gov/historical-nfip-claims-
information-and-trends.

Community Rating System

The Community Rating System (CRS) is a voluntary incentive program that recognizes and encourages
community floodplain management practices that exceed the minimum requirements of the NFIP. Twenty-four
communities participate statewide.

In CRS communities, flood insurance premium rates are discounted to reflect the reduced flood risk resulting
from the community’s efforts that address the three goals of the program:

e Reduce and avoid flood damage to insurable property

e Strengthen and support the insurance aspects of the National Flood Insurance Program

o Foster comprehensive floodplain management

Flood Control Districts

Flood Control Districts provide control of rivers, streams, their tributaries, and related structures within the
district boundaries in order to protect life and property from flooding. Funded by local taxes and with authority
from Idaho Code § 42-3115, the flood control district board of directors accomplishes this goal through various
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projects, such as removing debris from waterways, repairing and stabilizing stream banks, and constructing and
maintaining structural works. A flood control district also has the authority to declare a flooding emergency and
help fight floods. Idaho Code Title 42 Chapter 31 further describes the purpose, establishment, and authority of
flood control districts. There are 18 active flood control districts in the state. Typically, Flood Control Districts

complete channel maintenance, bank stabilization, and gravel removal:

e Channel Maintenance—The Flood Control District removes accumulations of woody debris from the
river to help maintain a clear channel to reduce the risk of flooding during high river flows. Loose debris
can get caught up on bridges or other channel obstructions during higher flows and cause localized
flooding damage. Once an obstruction causes the water to overtop the banks, it’s difficult to predict where
the flood water will go. Generally, the District only removes trees that have already fallen in the river or
are about to fall in the channel. If a tree is ready to fall, the District often cuts the trunk 2 to 3 feet above
the ground and leaves the root in place to help keep the bank stable. Woody debris needs a drying period
prior to burning. The District places wet woody debris outside of the river channel, often in piles designed
to provide temporary wildlife habitat. Channel maintenance is completed under permits from the Idaho
Department of Water Resources and the Army Corps of Engineers, and consistent with a protocol for tree
and brush removal that is approved by the agencies. The Idaho Department of Environmental Quality
approves debris burning each week based on weather conditions and stops burning any time air quality is
potentially at risk.

e Bank Stabilization—Rivers naturally move laterally over time. Sometimes this movement can put
property at risk when banks destabilize and erode. The District works with property owners to stabilize
eroding banks by placing rock in the river and along the banks to redirect flows and reduce erosion.
Generally, this work is requested and largely funded by the property owner but guided by the District to
ensure an effective outcome. The District plants willows in or immediately behind rocks placed along the
bank to further stabilize the banks and reestablish vegetation.

e Gravel Removal—From time to time, the District works with highway districts to remove gravel at key
locations. Accumulated gravel can alter river flow and present a significant risk during a flood.
Accumulated gravel is removed from the channel and used by the highway districts for construction
projects, which saves taxpayer money.

10.7.3 General Mitigation Approaches

Flood mitigation is principally involved with accommodating desired social and economic goals while preventing
losses to life, health, and property. In general, flood damage may be mitigated by protecting life and property
from floodwaters through proper floodplain management, actions to increase water storage capacity, structural
measures such as levees and dikes, contingency planning by local, county, and state agencies, and educating the
public and decision makers to better understand flood hazards. Recommended approaches to implementing these
mitigation solutions include:

e Hazard management

¢ Information/Education
o Preparedness

o Infrastructure

e Regulatory

e Mapping and analysis
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e Resilience

A key distinction of flooding, when compared to other hazards, is the extent to which the actions of others can
influence the impact of flooding on a community. Activities in the upper portions of a basin that generate
additional surface water runoff, in-stream debris, or sedimentation may increase flooding in downstream
communities. It is essential that flood mitigation planning address the entire basin and that communities
undertaking local planning efforts coordinate and cooperate with adjacent jurisdictions.

Flash Flooding and Sheet Flooding

In comparison to riverine flooding, flash and sheet flooding comes with little warning and is considerably less
predictable. These floods are generally triggered by more concentrated events (e.g., focused thunderstorms, rain-
on-snow, overwhelmed infrastructure, and dam failures) that are harder to foresee with any reliability. Certain
areas, though, due to their terrain and precipitation, can be identified as relatively high risk. Mitigation focuses on
factors that can be controlled and providing for an effective evacuation, response, and recovery.

Ice and Debris Jam Flooding

Mitigation for ice and debris jam floods is closely related to riverine and flash flooding mitigation and is not
described separately. A critical difference is that when a jam flood occurs, removing the jam is generally not
practical and can be dangerous. Ice jams will eventually break up; debris jams will take longer, and removal may
have to wait until lower flows are present. One step is to control the jam-forming material prior to the event,
which is not always feasible. Another is to identify potential events, including key indicators, and develop
appropriate response plans.

Dam, Canal, and Levee Failure

The mitigation of risk associated with dam failure can depend in large part on whether the dam is newly
constructed or an older existing structure. New dams can be designed to meet stringent safety criteria, including
the passage of extreme flood discharges and resistivity to earthquakes thereby lowering the probability of failure.
Land downstream of new dams, or in the vicinity of existing canals, can be zoned or otherwise regulated to limit
new construction and exposure, and thus reduce the hazard potential.

Any time there are flood events, concerns resurface regarding levees and dikes in Idaho. The United States Army
Corps of Engineers (USACE) has built levees to protect communities from flooding, and then the levees are
turned over to local sponsors for maintenance. ldaho residents and elected officials often have false assumptions
regarding the ownership and maintenance of canals, levees, and dikes. Addressing the risks associated with
existing levees often is problematic, especially when the structure is located on multiple properties and/or
ownership cannot be determined easily. The encroachment of existing and new development into canal easements
must be addressed so that canal operators can properly maintain their infrastructure. Regarding dams, an
important aspect to help reduce risk is the development of an emergency action plan (EAP) that is focused on the
proper operation of the dam, advanced warning, and evacuation instructions. Unfortunately, most levees and levee
systems in Idaho do not have an equivalent mechanism comparable to EAPs for high hazard dams. In extreme or
unique cases, removing a dam, levee, or canal may be the most efficient and cost-effective approach to mitigating
imminent risk to life and property by removing the hazard.

Public awareness measures, such as notices on final plats and public education on dam safety, are proactive
mitigation measures that should be implemented by local communities. The U.S. Bureau of Reclamation and
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operators of canals and irrigation structures must be allowed input on future development in the area of their
structures for the safety of both the development and so that operators can safely perform the operation and
maintenance of their structures. The U.S. Bureau of Reclamation’s authority to prevent encroachments and to deal
with existing encroachments, including removal, should be strengthened. Also, Emergency Action Plans that
establish potential dam failure inundation limits, notification procedures, and thresholds are prepared for response
to potential dam related disaster events.

10.7.4 Catalog of Potential Mitigation Alternatives

Table 10-22 summarizes a range of potential alternatives for mitigating the riverine flood hazard. Table 10-23
summarizes a range of potential alternatives for mitigating the dam failure hazard.

To ensure success against loss of life from dam failure, priority must be given to high hazard potential dams to
reduce the risk of failure. Actions that most help to reduce risk or help to mitigate existing risk include the
following:

e Continue funding of the State’s dam safety program to perform regular inspection of existing dams by
qualified personnel, and to provide design review for new or pending construction of dams and mine
tailings impoundment structures

e A renewed commitment to enforce identified violations that threaten downstream safety

e Encourage dam owner responsibility for safe operation and timely maintenance, and performing repair of
identified deficiencies

e Implement activities that may help mitigate existing risk by periodically reviewing the emergency action
plan and making needed revision, and conducting exercises that test the ability of the dam
owner/operator, emergency responders, and downstream residents to effectively evacuate flood zones in a
timely manner

o Discourage new development of high-density infrastructure within flood zones downstream of high
hazard dams, especially areas adjacent to streams and rivers

e Provide financial opportunities to dam owners that will help offset future costs for repair, rehabilitation,
replacement, or removal of dams and/or appurtenant structures that have been identified as presenting an
unacceptable risk to downstream life and property.
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Table 10-22. Potential Opportunities to Mitigate the Riverine Flood Hazard
Government-Scale

Personal-Scale

e Manipulate the e Manipulate the

hazard: hazard:

+¢ Clear storm +¢ Clear storm
drains and drains and
culverts culverts

+» Use low-impact ~ ++ Use low-impact
development development
techniques techniques

e Reduce ¢ Reduce exposure:

exposure: +» Locate critical

+» Locate outside facilities or
of hazard area functions

+ Elevate utilities outside hazard
above base area
flood elevation +» Use low-impact

+» Use low-impact development
development techniques
techniques e Reduce

e Reduce vulnerability:

vulnerability: +% Build

+ Raise redundancy for
structures critical functions
above base or retrofit critical
flood elevation buildings

+» Elevate items +* Provide flood-

within house proofing when
above base new critical
flood elevation facilities must

+¢ Build new be located in
homes above floodplains
base flood e Build local
elevation capacity:

+ Flood-proof + Keep cash
structures reserves for

e Build local reconstruction

capacity: + Support and

+ Buy flood implement
insurance hazard

+ Develop disclosure for
household sale of property
plan, such as in risk zones.
retrofit savings, ~ +¢ Solicit cost-
communication sharing through
with outside, partnerships
72-hour self- with others on
sufficiency projects with
during and multiple
after an event benefits.

Organizational-Scale

Manipulate the hazard:

+» Maintain drainage system

+¢ Institute low-impact development
techniques on property

+ Dredging, levee construction, and
providing regional retention areas

« Structural flood control, levees,
channelization, or revetments.

+ Stormwater management regulations
and master planning

+» Acquire vacant land or promote open
space uses in developing watersheds
to control increases in runoff

Reduce exposure:

+¢ Locate or relocate critical facilities
outside of hazard area

+» Acquire or relocate identified repetitive
loss properties

+¢ Promote open space uses in identified
high hazard areas via techniques such
as: planned unit developments,
easements, setbacks, greenways,
sensitive area tracks.

+ Adopt land development criteria such
as planned unit developments, density
transfers, clustering

+» Institute low impact development
techniques on property

+¢ Acquire vacant land or promote open
space uses in developing watersheds
to control increases in runoff

+» Preserve undeveloped and vulnerable
shoreline

+¢ Restore existing flood control and
riparian corridors

Reduce vulnerability:

+¢ Harden infrastructure, bridge
replacement program

+¢ Provide redundancy for critical
functions and infrastructure

++ Adopt regulatory standards such as
freeboard standards, cumulative
substantial improvement or damage,
lower substantial damage threshold,
compensatory storage, non-
conversion deed restrictions.

+ Stormwater management regulations
and master planning.

+ Adopt “no-adverse impact” floodplain
management policies that strive to not
increase the flood risk on downstream
communities

«» Facilitate managed retreat from, or
upgrade of, the most at-risk areas

+» Require accounting of sea level rise in
all applications for new development in
shoreline areas

Build local capacity:

%+ Produce better hazard maps

+¢ Provide technical information and
guidance

+» Enact tools to help manage
development in hazard areas (stronger
controls, tax incentives, and
information)

«» Incorporate retrofitting or replacement
of critical system elements in capital
improvement plan

+ Develop strategy to take advantage of
post-disaster opportunities

+ Warehouse critical infrastructure
components

+¢+ Develop and adopt a continuity of
operations plan

«» Consider participation in the
Community Rating System

+» Maintain and collect data to define
risks and vulnerability

+¢ Train emergency responders

«» Create an elevation inventory of
structures in the floodplain

+» Develop and implement a public
information strategy

+ Charge a hazard mitigation fee

«» Integrate floodplain management
policies into other planning
mechanisms within the planning area.

+» Consider the probable impacts of
future climate conditions on the risk
associated with the flood hazard

«» Consider the residual risk associated
with structural flood control in future
land use decisions

+¢ Enforce National Flood Insurance
Program requirements

+ Adopt a Stormwater Management
Master Plan

+» Develop an adaptive management
plan to address the long-term impacts
of sea level rise
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Table 10-23. Potential Opportunities to Mitigate the Dam Failure Hazard

Personal-Scale Organizational-Scale Government-Scale
e Manipulate the hazard: e Manipulate the o Manipulate the hazard:
¢ None hazard: +«» Remove dams
o Reduce exposure: +» Remove dams +» Harden dams
+¢ Relocate out of dam +» Harden dams e Reduce exposure:
failure inundation o Reduce exposure: +»+ Replace earthen dams with hardened structures
areas +» Replace earthen «» Relocate critical facilities out of dam failure inundation areas
o Reduce vulnerability: dams with «» Consider open space land use in designated dam failure inundation areas
++ Elevate home to hardened structures e Reduce vulnerability:
appropriate levels o Reduce vulnerability: <+ Adopt higher floodplain standards in mapped dam failure inundation areas
 Build local capacity: * Flood-proof facilites <% Retrofit critical facilities within dam failure inundation areas
+¢ Learn about risk within dam failure e Build local capacity:
reduction for the dam inundation areas + Map dam failure inundation areas
failure hazard o Build local capacity: + Enhance emergency operations plan to include a dam failure component
+» Learn the evacuation +» Educate employees <+ Institute monthly communications checks with dam operators
routes for a dam on the probable « Inform the public on risk reduction techniques
failure event impacts of a dam «» Adopt real-estate disclosure requirements for the re-sale of property
+ Educate yourself on failure located within dam failure inundation areas
early warning systems ~ + Develop a +¢+ Consider the probable impacts of future climate conditions in assessing
and the dissemination continuity of the risk associated with the dam failure hazard
of warnings operations plan «» Establish early warning capability downstream of listed high hazard dams

«» Consider the residual risk associated with protection provided by dams in
future land use decisions

10.7.5 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the flood hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-002: Develop a statewide approach to modeling and mapping projected future conditions

e Action 2023-003: Coordinate with federal and state agencies to identify gaps to better integrate climate
change impacts into flood risk management

e Action 2020-001: Ensure downstream entities are made aware of HHPD risk status as it will impact their
mission/operations.
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/2\ Hazardous Materials

Many hazardous materials are commonly used substances which may be harmless in small quantities or in their normal uses but are
dangerous in large quantities or if released. Many products containing hazardous substances are used and stored in homes and
businesses, and shipped daily on highways, railroads, waterways, and pipelines.
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11. HAZARDOUS MATERIALS RELEASE

11.1 HAZARD DESCRIPTION

Hazardous materials are substances that are considered severely harmful to human health and the environment.
Many hazardous materials are commonly used substances which are harmless in their normal uses but are quite
dangerous if released.

If released or misused, hazardous substances can cause death, serious injury, long-lasting health effects, and
damage to structures and other properties, as well as the environment. Many products containing hazardous
substances are used and stored in homes and these products are shipped daily on highways, railroads, waterways,
and pipelines.

Multiple definitions and names are used for hazardous materials, depending on the nature of the problem being
addressed. The United States agencies involved, as well as state and local governments, have different purposes
for regulating hazardous materials that, under certain circumstances, pose a risk to the public or the environment.
Table 11-1 provides definitions established by three federal agencies with significant involvement in hazardous
materials management.

11.2 HAZARD LOCATION

Because hazardous materials are so widely used, stored, and transported, a hazardous material release incident
could take place almost anywhere. Table 11-2 shows materials and chemical types commonly found at businesses
across different sectors in Idaho, as identified by IOEM. Many hazardous materials are used, stored, and
transported in very large quantities, so the impacts of a release incident may be widespread and powerful.
Hazardous material incidents often occur on major highways and railways. Table 11-3 lists common types of
hazardous materials incidents.
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Table 11-1. Hazardous Material Definitions, By Agencies

Agenc Definition

Department of It is any substance or material in any form or quantity which poses an unreasonable risk to safety, health, and property

Transportation ' when transported in commerce. The United States Department of Transportation (DOT) uses the term hazardous

(DOT) materials, which covers nine hazard classes, some of which have sub-categories called classifications. When a
substance meets the DOT definition of a hazardous material, it must be transported in accordance with safety
regulations providing for appropriate packaging, communication of hazards, and proper shipping controls. DOT
includes in its regulations hazardous substances and hazardous wastes, both of which are regulated by the
Environmental Protection Agency (EPA), if their inherent properties would not otherwise be covered.

Environmental  (a) A hazardous substance is any material which when discharged into or upon the navigable water of the United

Protection States or adjoining shorelines may be harmful to the public health or welfare of the United States, including, but not

Agency (EPA) limited to fish, shellfish, wildlife, and public or private property, shorelines, and beaches. EPA uses the term hazardous
substance for chemicals which, if released into the environment above a certain amount, must be reported and
depending on the threat to the environment, federal involvement in handling the incident can be authorized. A list of the
hazardous substances is published in 40 CFR § 302, Table 302.4.
(b) A hazardous waste is any material that may pose an unreasonable risk to health, safety or property when
transported in commerce for the purposes of treatment, storage or disposal as waste. EPA uses the term hazardous
wastes for chemicals that are regulated under the Resource, Conservation and Recovery Act (40 CFR § 261.33).
Hazardous wastes in transportation are regulated by DOT (49 CFR § 171-177).
(c) Extremely Hazardous Substances. EPA uses the term extremely hazardous substance for the chemicals which
must be reported to the appropriate authorities if released above the threshold reporting quantity. Each substance has
a threshold reporting quantity. The list of extremely hazardous substances is identified in Title Il of Superfund
Amendments and Reauthorization Act (SARA) of 1986 (40 CFR § 355). Extremely hazardous substances, while also
generally toxic materials, represent acute health hazards that, when released, are immediately dangerous to the lives
of humans and animals and cause serious damage to the environment. When facilities have these materials in
quantities at or above the threshold planning quantity, they must submit “Tier II” information to appropriate State and/or
local agencies to facilitate emergency planning.
(d) Toxic Chemicals. EPA uses the term toxic chemical for chemicals whose total emissions or releases must be
reported annually by owners and operators of certain facilities that manufacture, process, or otherwise use a listed
toxic chemical. The list of toxic chemicals is identified in Title 1ll of SARA.

Occupational (a) Hazardous Chemical. The United States Occupational Safety and Health Administration (OSHA) uses the term
Safety and hazardous chemical to denote any chemical that would be a risk to employees if exposed in the workplace.

Health Hazardous chemicals cover a broader group of chemicals than the other chemical lists.

Administration  (b) Hazardous Substances. OSHA uses the term hazardous substance in 29 CFR § 1910.120, which resulted from
(OSHA) Title 1 of SARA and covers emergency response. OSHA uses the term differently than EPA. Hazardous substances, as

used by OSHA, cover every chemical regulated by both DOT and EPA.

When a substance meets the DOT definition of a hazardous material, it must be transported in accordance with safety
regulations providing for appropriate packaging, communication of hazards, and proper shipping controls.

In addition to EPA and DOT regulations, the National Fire Protection Association (NFPA) develops codes and
standards for the safe storage and use of hazardous materials. These codes and standards are generally adopted
locally and include the use of the NFPA 704 standard for communication of chemical hazards in terms of health, fire,
instability (previously called “reactivity”), and other special hazards (such as water reactivity and oxidizer
characteristics). Diamond-shaped NFPA 704 signs ranking the health, fire and instability hazards on a numerical scale
from zero (least) to four (greatest) along with any special hazards, are usually required to be posted on chemical
storage buildings, tanks, and other facilities. Similar NFPA 704 labels may also be required for individual containers
stored and/or used inside facilities.

While it is defined somewhat differently by various organizations, the term “hazardous material” may be generally
understood to encompass substances that have the capability to harm humans and other living organisms, property,
and/or the environment. No universally accepted, objective definition of the term “hazardous material release incident”
has been developed either. A useful working definition, however, might be framed as: any actual or threatened
uncontrolled release of a hazardous material, its hazardous reaction products, or the energy released by its reactions
that poses a significant risk to human life and health, property and/or the environment.
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Table 11-2. Hazardous Materials Present by Business Type

Type of Business

Types of Chemicals Used

Airport and marine fuel depots

Gasolines and fuel oils

Breweries and distilleries

Alcohols

Chemical Manufacturers

Acids/Bases, cyanide wastes, heavy metals/inarganics, ignitable
wastes, reactives, solvents

Cleaning Agents and cosmetics

Acids/bases, heavy metals/inorganics, ignitable wastes, pesticides,
solvents

Caompressed gas suppliers

medical and industrial gases

Constructions firms and sites

Acids/bases, explosives, compressed gases, fuels, ignitable wastes,
solvents, radioactive materials

Dry Cleaners and laundaries

cleaning solvents, perchloroethylene, dry cleaning filtration
residues, solvents

Educational and Yocational Shops

Acids/bases, ignitable wastes, pesticides, reactives, solvents

Electronic circuit makers

Acids/bases

Embalming supply houses and funeral services

formaldehyde, solvents

Equipment repair

Acids/bases, ignitable wastes, solvents

Farm/garden supply shops, lawn fertilizer
companies, pesticide end users and application
senvices

pesticides, fertilizers, herbicides, heavy metal/inorganics, solvents

Fireworks manufacturers

explosives, pyrotechnics

Food stores or warehouses

ammonia (in refrigeration systems), combustible dusts

Foundres

resins, other chemicals

Formulators

Acids/Bases, cyanide wastes, heavy metals/inorganics, ignitable
wastes, reactives, pesticides, solvents

Fuel oil companies

fuel oils

Furniture/wood manufacturing and refinishing

solvents, ignitable wastes

Gasoline stations

Various fuels

Gun and ammo shops

ammunition, explosives

Hazardous waste disposal facilities

virtually anything

Haspitals

compressed gases, medicines, radioactive materials, etiologic
agents

Laboratarnies, research, chemical and biological

Acids/Bases, cyanide wastes, heavy metals/inorganics, ignitable
wastes, reactives, solvents, various chemical and etiologic agents

Leather tanners

various chemicals

LP-gas or propane suppliers

liguifiedflammable gases

Metal manufacturing

Acids/Bases, cyanide wastes, heavy metals/inorganics, ignitable
wastes, reactives, solvents, spent plating wastes

Matar freight terminals and railroad transportation

Acids/bases, heavy metals/inorganics, ignitable wastes, lead-acid
batteries, solvents, fuels

Paint, varmish, and lacquer makers and
wholesalers

resins, solvents, chemical pigments and additives

FPest control companies

pesticides, poisons

Plastic and rubber makers

solvents, additives, bulk chemicals

Flating shops

acids/bases, cyanides

Printing and allied industries

acids/bases, heavy metals/inorganics, ink sludges, spent plating
wastes, solvents

FPulp and paper mills

bleaches, caustics, acids, sulfur compounds, and others

School and university chemical laborataries

various chemicals

Swimming pools, and supply houses

liquified chlorine, axidizers, acids/bases, algaecides

Steel mills

acids, degreasers

Textile and fiber manufacturers

solvents, dyes, resins, various other bulk chemicals

Vehicle maintenance

acids/bases, heavy metals/inorganics, ignitable wastes, lead-acid
batteries, solvents, compressed gases, paints

Water treatment facilities

liquified chlorine, acids

Welding shops and supply shops

compressed gases

Wood Preserving

preserving agents
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Table 11-3. Common Hazardous Material Incidents

Hazard Type/Location Examples

Non-Structural

Gas Leaks Natural gasoline breaks
Liquefied Petroleum Gases
Chlorine (swimming pool)

Ammonia (refrigeration)
Fires involving unwanted materials at the above locations

Landfills, dumpsters, and
other waste disposal sites

Electrical fires o Power poles (Poly Chlorinated Biphenyls [PCB’s])
o Transformer fires

Transportation e Highway
o Carfires
o Accidents
o Trucks and their contents
e Ralil
o Engines and their various fuels
o Tank cars and box cars carrying large quantities
o Air
o Cargo and passenger airlines
o Water
o Barges and their contents
o Pipeline
o Pipelines and their various contents — local, interstate, intrastate

Fixed Facility

Medical/Research Facilities

Industrial manufacturing and processing
Agricultural/Lawn and Garden facilities

Single Family Residences

Apartment buildings, condominiums, and hotels

11.2.1 Fixed-Site Hazardous Materials

Serious hazardous materials incidents — those causing hospitalizations, deaths, and large-scale economic loss and
environmental damage — are generally the result of a series of improbable events involving large quantities of
material and are relatively rare and difficult to predict.

Superfund Sites in Idaho

The federal Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) authorized the
USEPA was to create a list of polluted locations requiring a long-term response to clean up. These locations are
designated as Superfund sites, and are placed on USEPA’s National Priorities List (NPL). The NPL guides the
USEPA in determining which sites warrant further investigation for environmental remediation. The sites were
areas of mining, heavy metal processing and manufacturing. In many cases the companies responsible for
contamination are no longer in business, and the federal government has had to contribute to clean-up to protect
citizens’ health. IOEM carries out the requirements of the Federal Emergency Planning and Community Right to
Know Act, as well as the Idaho Hazardous Substance Emergency Response Act. According to the USEPA, there
are 13 Superfund sites in Idaho, as listed in Table 11-4.
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Table 11-4. Superfund Sites in Idaho

City County Zip Code Site Name

Rathdrum Kootenai 83858 Arrcom (Drexler Enterprises)

Lemhi County Lemhi 83469 Blackbird Mine

Smelterville Shoshone 83837 Bunker Hill Mining & Metallurgical Complex
Pocatello Bannock 83201 Union Pacific Railroad Co.

Idaho Falls Bonneville 83401 Idaho National Engineering Laboratory (U.S. Department of Energy)
Soda Springs Caribou 83276 Ballard Mine

Soda Springs Caribou 83276 Monsanto Chemical Co. (Soda Springs Plant)
Soda Springs Caribou 83276 Kerr-McGee Chemical Corp. (Soda Springs Plant)
Mountain Home Elmore 83648 Mountain Home Air Force Base

Pocatello Bannock 83201 Pacific Hide & Fur Recycling Co.

St. Maries Benewah 83861 St. Maries Creosote

Stibnite Valley 83677 Stibnite/Yellow Pine Mining Area

Pocatello Bannock 83201 Eastern Michaud Flats Contamination

Source: (EPA 2022)

The Superfund sites in Idaho are legacy sites that have ongoing remediation in place and are well documented and
monitored through the Department of Environmental Quality (DEQ), and all are in the cleanup phase. In relation
to currently operating facilities with large quantities of hazmat on site, or railroad yards and trains carrying
hazmat posing threats, the Superfund sites are less of a threat for the State.

Tier Il reporting reveals the location and identity of large quantities of hazardous materials in storage and use.
Table 11-5 shows the number of Tier Il sites (1,227 total) in Idaho by county in 2022. Table 11-6 shows the
number of Toxic Release Inventory (TRI) sites (123 total) in Idaho by county.

Table 11-5. Tier Il Facilities in Idaho, by County (as of March 1, 2022)

T2 Facilities

Ada 226 Cassia 38 Lewis 5
Adams 4 Clark 1 Lincoln 9
Bannock 52 Clearwater 10 Madison 13
Bear Lake 15 Custer 4 Minidoka 30
Benewah 5 Elmore 38 Nez Perce 38
Bingham 30 Franklin 10 Oneida 6
Blaine 20 Fremont 13 Owyhee 10
Boise 5 Gem 7 Payette 24
Bonner 21 Gooding 34 Power 32
Bonneville 74 Idaho 15 Shoshone 9
Boundary 7 Jefferson 1 Teton 6
Butte 7 Jerome 39 Twin Falls 82
Camas 1 Kootenai 47 Valley 19
Canyon 139 Latah 21 Washington 12
Caribou 26 Lemhi 12

Source: IOEM 2023
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Table 11-6. TRI Reporting Facilities in Idaho, by County (as of October 2022)

TRI Facilities TRI Facilities TRI Facilities
Ada 14 Canyon 22 Latah 1
Adams 1 Caribou 2 Lemhi 1
Bannock 2 Cassia 4 Lewis 1
Benewah 3 Clearwater 1 Lincoln 2
Bingham 4 Custer 1 Minidoka 3
Blaine 1 Elmore 2 Nez Perce 12
Bonner 4 Gooding 3 Owyhee 3
Bonneville 7 Idaho 1 Payette 2
Boundary 1 Jerome 5 Power 1
Butte 1 Kootenai 8 Shoshone 5
Twin Falls 5

Source: IOEM 2023

In-Transit Hazardous Materials

Incidents involving hazardous substances in transit can occur anywhere in the State, along highways and
railroads. Idaho has a widespread highway network of over 60,000 miles, which includes interstate highways such
as Interstates 84, 86, 15, and 90. Additionally, there are 1,887 miles of rail lines in the State. Figure 11-1
illustrates these major transportation routes in Idaho.

Groundwater and surface water can be contaminated from a hazardous materials release incident, from a single
point source or on an area-wide basis, depending on the severity of the event. According to the Idaho Surface
Water Assessment Plan published by DEQ, major contaminants of concern on an area-wide or “nonpoint source”
basis include nitrates and pesticides. Nitrates are currently one of the most prevalent nonpoint source pollutants in
Idaho. Sources that potentially contribute nitrates to groundwater and surface water include high densities of
septic systems, agricultural activities such as fertilizer application and confined animal feeding operations, and
disposal of food processing wastes.

Major point source contaminants of concern include volatile organic compounds and petroleum compounds. Point
source contamination can come from industrial facilities, waste disposal sites, and large accidental spills.
Additionally, point sources can be associated with small businesses, abandoned single family water supply wells,
and other residential activities commonly located in every community (Idaho Division of Environmental Quality
1999).

Hazardous substances can also be transported via pipeline across Idaho. The State receives petroleum products by
two pipelines, one running west along the Snake River Valley from refineries in Utah and another crossing the
northern part of the State from refineries in Montana. Some petroleum products from Puget Sound refineries are
also sent by pipeline to Portland, Oregon, and then by barge up the Columbia and Snake Rivers to Lewiston,
Idaho. Those that use natural gas in the State receive their supply by interstate pipeline, mainly from Canada. One
pipeline system enters Idaho at its northern border with Canada, crosses the panhandle, and continues to
Washington, Oregon, and California. The other system runs from the San Juan Basin in southwestern Colorado
across Idaho’s Snake River Plain to the Pacific Northwest and Canada. That system is bi-directional, so it can
supply natural gas to Idaho either from Canada or from Wyoming and Colorado. Figure 11-2 shows the major
pipelines crossing the state. This map does not include distribution lines in communities or propane distributors.
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Source: (Bureau of Transportation Statistics 2019)
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Figure 11-2. Petroleum and Natural Gas Pipelines in Idaho

11.3 PREVIOUS HAZARD OCCURRENCES

11.3.1 Disaster and Emergency Declarations

Between 1956 and 2022, FEMA did not include Idaho in any hazardous material-related disasters (DR) or

emergencies (EM) declarations.
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11.3.2 Event History

Accidental hazardous materials releases occur many times during any given day. Between 2018 and 2022, IOEM
reported 1,032 hazardous material release events (as reported to IOEM). IOEM receives hundreds of hazardous
material spill reports each year, which results in hundreds of thousands of notifications to federal, state, and local
government agencies (IOEM 2023). Most incidents are minor, but some cause significant impacts such as
injuries, evacuation, and the need for cleanup. Table 11-7 lists significant hazardous material release in the State
of Idaho between 2018 and 2022. Due to the significant number of events, the table includes only events that
caused at least $5,000 in damage and had a hazardous class rating of > 5. Appendix D lists events prior to 2018.

Table 11-7. Hazardous Material Release Events in Idaho (2018 to 2022)

Date Event Type Counties Affected |Description

712412022 Spillage Boise A spillage of 20 gallons of chlorite solution occurred on Orchard Access Road,
due to a cargo release. An environmental contractor was dispatched to clean the
contamination site. Hazard class rating was 8 and the cost associated with
damages/cleanup was $85,000.

7/6/2022 Spillage Pocatello A spillage of corrosive liquids, Hotsy carbonate concentrate, was caused due to

a forklift accident. Hazard class rating was 8 and costs associated with
damages/cleanup was $6,000.

11/22/2021 Spillage Boise A spillage of phosphoric acid solution occurred on the highway system. Hazard
class rating was 8 and the cost associated with damages/cleanup was $15,000.
6/4/2021 Spillage Boise A spillage of sodium hydroxide solution was released from a trailer traveling on

the highway system. Approximately 4 gallons was released due to improper
preparation for transportation of substance. Hazard class rating was 8 and the
cost associated with damages/cleanup was over $8,000.

3/22/2021 Spillage Boise A spillage of environmentally hazardous substance was reported and occurred
during transit. Hazard class rating was 9 and the cost associated with
damages/cleanup was over $9,000.

1/20/2020 Spillage Wendell A spillage of ferric chloride solution occurred on the highway system. Emergency
/Explosion response contractor properly managed/cleaned the hazard site. Hazard class
rating was 8 and the cost associated with damages/cleanup was over $10,000.
1/1/2020 Vapor (Gas) Bonners Ferry A spillage of environmentally hazardous substance, ethylene glycol, was
Dispersion released by a derailed train. Odors were reported at the site. Hazard class rating
was 9 and the cost associated with damages/cleanup was $10,000.
12/7/2019 Spillage Pocatello A spillage of sodium hydroxide solution was released by cargo. Hazard class
rating was 8 and the cost associated with damages/cleanup was over $5,000.
7/25/2019 Spillage Pocatello A spillage of sulfuric acid with more than 51% acid was released by freight. The

spill was neutralized with sodium carbon. Hazard class rating was 8 and the cost
associated with damages/cleanup was over $6,000.

5/1/2019 Spillage Meridian city A spillage of environmentally hazardous substance, Norfox NP-9 surfactant, was
released from a trailer on the highway system. Hazard class rating was 9 and
the cost associated with damages/cleanup was over $6,000.

9/27/2018 Spillage Pocatello City A spillage of sulfuric acid with more than 51% acid occurred on smaller roads
from a spray truck. Hazard class rating was 8 and the cost associated with
damages/cleanup was over $7,000.

Source:  I0OEM 2023
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11.4 PROBABILITY OF FUTURE HAZARD EVENTS

11.4.1 Overall Probability

The events that can produce a hazardous materials release vary greatly, and the fact that all releases have a human
component makes prediction difficult. According to IOEM, ldaho’s 232 recorded hazardous material release
events between 2018 and 2022 represent an average of almost 3 events per year (see Table 11-8). The State is
expected to continue to experience the same average numbers each year.

Table 11-8. Probability of Hazardous Material Release Events in Idaho
Hazard Type Events Between 2018 and 2022 Average Frequenc
Hazardous Material Release 232 3 events every year
Source(s): IOEM 2023

11.4.2 Climate Change Impacts

Hazardous materials are everywhere; therefore, there are serious implications for impacts from climate change. As
described in the earlier section regarding relationships to other hazards, hazardous materials are an important
factor and often a cascading affect in every natural and many man-made disasters. Therefore, hazmat is subject to
the same climate change considerations as each and every other hazard.

11.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections. Figure 3-7 displays the projected population growth by 2026. With this
update the Idaho Department of Labor produced population projection data for each region in the state through
2029.

Not all land-use regulations restrict building around industrial facilities or along transportation routes. As the
population increases, development will continue to increase in these areas, thereby exposing a greater number of
individuals to the risk of a hazardous materials release. Increased development will lead to increased vulnerability
and potential losses.
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11.5 IMPACT ANALYSIS
11.5.1 Severity

Hazardous substance releases can contaminate air, water, and soils, possibly resulting in death and/or injuries.
Dispersion can take place rapidly when the hazardous substance is transported by water and wind. While often
accidental, releases can occur as a result of human carelessness, intentional acts, or natural hazards. Such releases
can affect nearby populations and contaminate critical or sensitive environmental areas.

With a hazardous substance release, whether accidental or intentional, several potentially exacerbating or
mitigating circumstances will affect its severity or impact. Mitigating conditions are precautionary measures taken
in advance to reduce the impact of a release on the surrounding environment. Primary and secondary containment
or shielding by sheltering-in-place measures protects people and property from the harmful effects of a hazardous
substance release.

As discussed earlier, the severity of the incident is dependent not only on the circumstances described above, but
also on the type of substance released and the distance and related response time for emergency response teams.
The areas with the closest proximity to the releases are generally at greatest risk; however, depending on the
agent, a release can travel great distances or remain present in the environment for a long period of time (e.g.,
centuries to millennia).

11.5.2 Warning Time

The warning time for an incident occurring at an on-site or fixed facility will vary. Incidents may be sudden
without any warning such as an explosion or slowly developing such as a leaking container. Facilities that store
extremely hazardous substances are required to notify local officials when an incident occurs. Local emergency
responders and emergency management officials would determine the need to evacuate the public or to advise
sheltering in place.

Similarly, to on-site hazardous substances incidents, the amount of warning time for incidents associated with
hazardous substances in transit varies based on the nature and scope of the incident. If an explosion did not occur
immediately following an accident, there may be time for warning of adjacent neighborhoods and enough time to
facilitate appropriate protective actions.

11.5.3 Cascading Impacts

The secondary impacts associated with on-site hazardous substances releases include those impacting the health

of the community and environment. The secondary impacts have the potential to occur regardless of the mode or
the source of release. In addition to the secondary impacts noted for the fixed-site hazard, other impacts include

damage to the infrastructure such as roadbeds or bridges may occur, Public Water, and Wastewater Systems.

Every year, natural disasters, such as wildfires, floods, earthquakes, hurricanes, tornadoes, and winter storms,
challenge American communities. In addition to addressing the loss of power, homes, and lives from natural
disasters, communities are tasked with the difficult job of managing the large amounts of natural disaster debris
that may be generated by these disasters. Natural disaster debris refers to the material and waste streams resulting
from a natural disaster. Disaster debris often includes building materials, sediments, vegetative debris, hazardous
materials, and personal property. Large quantities of debris can make recovery efforts difficult by, for example,

State of Idaho Hazard Mitigation Plan 11-11



Part 2—Hazard Profiles and Risk Assessments 11. Hazardous Materials Release

hindering emergency personnel, damaging, or blocking access to necessary infrastructure, and posing threats to
human health and the environment. Generally, natural disaster debris can include:

e ACM (e.g., asbestos pipe wrap, siding, and ceiling and floor tiles).
e Ammunition and explosives

e Animal carcasses

e Asphalt

e Building contents (e.g., furniture, personal property)

o Commingled debris (i.e., a mixture of many debris types, such as construction and demolition debris,
vegetative debris, household waste, and building contents)

e Construction and demolition debris (e.g., mixed metals, masonry materials, concrete, lumber, asphalt
shingles)

e Cylinders and tanks

e Electronics waste (e-waste) (e.g., televisions, computers, cell phones)

e Food waste (e.g., rotten food from grocery stores, restaurants, and residences)

e Hazardous waste (e.g., batteries, pesticides, solvents, paint thinners, mercury containing devices)
e Household waste (e.g., household cleaners, freezer, and refrigerator coolant)

e Marine or waterway debris

e Medical waste

e Metals

e Mixed waste (i.e., waste containing both radioactive and hazardous waste components)
e Municipal solid waste

e PCB-containing waste (e.g., transformers, capacitors, other electrical equipment)

e Pharmaceuticals

¢ Radiological-contaminated waste (e.g., hospital equipment)

e Soils, sediments, and sandbags

e Tires

e Treated wood (e.g., utility poles, fencing, decks)

e Used oil and oil-contaminated waste

e Vegetative debris (or green waste) (e.g., uprooted trees, branches, stumps, leaves)

e Vehicles and vessels

o White goods (i.e., household appliances, such as stoves, refrigerators, washers/dryers, air conditioner
units)

Many of the waste types indicated above are hazardous materials and must be properly handled and disposed of
properly in designated locations.
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11.5.4 Environmental Impacts

Hazardous materials incidents can have obvious, direct environmental impact as well as long-term, insidious
environmental damage. If spilled, hazardous substances can contaminate wells, kill wildlife, and impact the
ecosystem. Hazardous substance incidents also can cause acute and chronic health issues and have an impact on
long-term public health. Water pollution is an immediate concern for direct human consumption, recreation, crop
irrigation, and fish and wildlife consumption. Depending on the material, pollutants can bio accumulate to
differing degrees, affecting animals high on the food chain long after a spill. Hazardous material incidents would
not likely affect geology, but could significantly impact soils and farmlands, requiring expensive remediation.
Unless a spill is directly adjacent, hazardous materials incidents are unlikely to affect archeological sites.

11.5.5 Local Hazard Mitigation Plan Impacts

Twenty-six of the hazard mitigation plans prepared for Idaho’s counties list hazardous materials as a hazard of
concern, and ten counties rank it as a high-impact hazard:

e Bonner e Fremont
e Boundary e Jerome
e Caribou e Lemhi

o Clearwater e Lincoln
e Franklin e Power

An additional eleven counties identified hazardous materials as a medium-impact hazard. Local plans do not
provide data that can be used to summarize statewide exposure and loss potential of people and structures for the
hazardous materials hazard.

11.6 VULNERABILITY OF PEOPLE AND ASSETS

11.6.1 Total and Socially Vulnerable Populations

Due to the nature of a hazardous materials release, all people, property and the environment of the planning area
are exposed to some degree to the hazard. Populations who live or work near major transportation routes or sites
that use and store large quantities of hazardous materials are likely to be more vulnerable. The general population
may be exposed to a hazardous substance release through inhalation, ingestion, or dermal exposure. Exposure
may be either acute or chronic, depending upon the nature of the substance and extent of release and
concentration. The populations considered most vulnerable include the elderly (persons over the age of 65), the
young, pregnant women and people who are ill or immunocompromised. Vulnerable communities near hazardous
materials sites are often composed of lower housing values, incomes, and education levels than the national
average. These vulnerable communities have the least time to react in the event of a catastrophic hazardous
material release. Cascading events from a disaster are more likely to amplify and compound vulnerabilities.

Populations exposed to environmental contamination from hazardous materials may experience chronic stress for
various reasons (e.g., health concerns, uncertainty, and community conflict). This can be compounded when
socially vulnerable populations do not have the resources to move to another location or seek medical help. Some
may feel exploited, dismissed, powerless, unheard, or unsupported (Agency for Toxic Substances and Disease
Registry 2021).
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Populations living and/or working near facilities that produce, store, or transport hazardous substances are at
higher risk of exposure. In particular, populations downstream, downwind, and downbhill of a released substance
are particularly vulnerable. Depending on the type of release and environmental conditions, people may be
evacuated as a precaution or instructed to shelter-in-place. Populations living and/or working near major
transportation routes are more vulnerable to a hazardous materials release because of the potential for chemicals
to be transported on these major thoroughfares. Hazardous substances can also be transported via pipeline. The
closure of waterways, ports, harbors, airports, highways, or refineries as a result of a hazardous materials release
has the potential to impact the ability to deliver goods and services efficiently and could have cascading economic
impacts to other neighboring states.

Because the hazardous materials hazard is assumed to affect the entire State of Idaho, the vulnerability of
individual jurisdictions in the state depends primarily on the total population and socially vulnerable population in
the jurisdiction. Table 11-9 summarizes the vulnerable and total population for the entire state and for the top
ranked counties. Detailed results for all counties are provided in Table 4-5.

Table 11-9. Total and Socially Vulnerable Populations Statewide and in Highest-Ranked Counties

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 1,754,367 1. Ada (469,473) 2. Canyon (223,890) = 3. Kootenai (161,676)
Vulnerable Population in the Hazard Area 384,687 1. Canyon (65,783) 2. Bonneville (31,670) 3. Ada (26,996)
Vulnerable Hazard Area Population as % of 21.9% Benewah, Clark, Lincoln, Power (all 100%)

Total County or State Hazard Area Population

11.6.2 Vulnerability of Facilities, Infrastructure and Community Lifelines

All state-owned or -leased facilities are vulnerable to the impacts from hazardous materials releases. State assets
near facilities that store or process hazardous materials or transportation corridors that permit the transport of
hazardous materials have increased risks. All community lifeline facilities are vulnerable as well. All State roads
and waterways that permit the transport of hazardous materials are potentially at risk of an incident. Hazardous
material releases may lead to road or waterway closures until response and clean-up efforts are completed. This
may impact access to communities, commuting to work, and the ability to deliver goods and services efficiently.

11.6.3 Potential Losses Due to a Hazard Event

A hazardous material release is not likely to result in any losses associated with damage or impairment to state
assets. All losses from this hazard would be associated with impacts on the economy or operations. In the event of
a hazardous materials release at or near a State asset, State employees may need to evacuate a building, with
resulting loss of productivity that can be measured by days and dollar equivalency. Critical facilities and
community lifelines need to remain in operation before, during, and after disaster events. Loss of use will impact
the services they provide, which may have public safety and economic implications.

11.6.4 National Risk Index Ratings

The National Risk Index does not include data on hazard events relating to hazardous materials release for the
State of Idaho.
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11.7 MITIGATING THE HAZARD

11.7.1 Catalog of Potential Mitigation Alternatives
Table 11-10 summarizes a range of potential alternatives for mitigating the hazardous materials hazard.

Table 11-10. Potential Opportunities to Mitigate the Hazardous Materials Hazard

Community-Scale Organizational-Scale Government-Scale
o Manipulate the hazard: o Manipulate the hazard: o Manipulate the hazard:
+¢ Identify and eliminate +¢ Identify and eliminate sources of potential hazardous +¢ Identify and eliminate sources of
sources of potential material spills potential hazardous material spills
hazardous material spills e Reduce exposure and vulnerability: ¢ Reduce exposure and vulnerability:
¢ Reduce exposure and +¢ Increase inspection of hazardous material facilities +¢ Increase inspection of hazardous
vulnerability: and transport vehicles. material facilities and transport
+¢ Increase distance between +¢+ Ensure each facility has Safety Data Sheets for all vehicles
hazardous material sites hazardous materials on-site and staff know the o Build local capacity:
and development location +¢+ Conduct training for response
¢ Build local capacity: ++ Educate staff on the correct way to handle hazardous  « Public outreach and education
+% Personal planning for materials
potential events + Determine if high-risk chemical facilities are covered

by Chemical Facility Anti-Terrorism Standards
o Build local capacity:
+ Conduct training for response

Nature-based opportunities:
+¢ There are no identified nature-based solutions to mitigate the impacts of hazardous materials release.

11.7.2 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the hazardous
materials hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

e Action 2023-006: Provide community resilience action planning assistance that promotes cooperation,
collaboration, informed and integrated planning, and equitable decision-making for interdisciplinary,
solutions-oriented projects

e Action 2018-006: Create all-hazards publications for public education.
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12. LANDSLIDE

12.1 HAZARD DESCRIPTION

A landslide is a mass of rock, earth or debris moving down a slope. Slides are caused by a combination of
geological and climate conditions and the influence of urbanization. They can be initiated by storms, earthquakes,
fires, volcanic eruptions or human modification of the land. Although gravity acting on an over steepened slope is
the primary reason for a landslide, there are other contributing factors. Contributing factors include the following
(USGS 2023):

o Erosion by rivers, glaciers, or ocean waves which create over-steepened slopes

o Rock and soil slopes weakened through saturation by snowmelt or heavy rains

e Earthquakes which create stresses making weak slopes fail

o Excess weight from rain/snow accumulation, rock/ore stockpiling, waste piles, or man-made structures
Landslides may be classified by both type of movement and material. An understanding of the types of landslides

that occur is fundamental to assessing the landslide hazard and evaluating potential mitigation measures. The
following list is a simplified differentiation based on the type of movement:

o Falls—Free falls of soil and rock with local rolling, bouncing, or sliding.
e Slides—Lateral and downslope movement of partially intact masses.

e Flows—Viscous flows of completely fragmented material, saturated with water. Landslides can also be
differentiated based on the type of material involved.

o Rock—Bedrock Debris: Predominantly coarse material.

e Earth—Predominantly fine material.
Together, movement and material produce a composite classification scheme. For example, a free fall of bedrock
is referred to as a “rock fall,” while a viscous flow of predominantly fine material is referred to as an “earth flow.”

The wettest flows are referred to as “mud flows.” These events may be very difficult to distinguish from heavily
debris-laden flash floods and functionally are essentially the same.

Landslides can be classified by their velocity—the more rapid the movement, the more dangerous the slide
(Table 12-1).

State of Idaho Hazard Mitigation Plan 12-1



Part 2—Hazard Profiles and Risk Assessments 12. Landslide

Table 12-1. Landslide Velocity Classification

Description Velocity Range

Extremely Rapid > 5 m/sec

Very Rapid 3 m/min - 5 m/sec
Rapid 1.8 m/hour — 3m/min
Moderate 13 m/month — 1.8 m/ hour
Slow 1.6 m/ hour — 13 m/month
Very Slow 16 mm/year — 1.6 m/year
Extremely Slow Negligible 16 mm/year

12.1.1 Factors Contributing to Landslides

Natural factors contributing to landslides include slope morphology (shape), slope material (soil), bedrock
geology, vegetation, and climate. Generally, the steeper a slope is, the more prone it is to landslides (except when
the slope is so steep that loose material does not accumulate). A study of landslides in central Idaho has shown
that most slides occurred on slopes of about 30 degrees and that landslides were rare on slopes steeper than 41
degrees. The general shape of a slope also influences the likelihood of a landslide. On a concave slope (e.g.,
hollow, swale, gully), water and debris tend to concentrate, making landslides more likely. Conversely, on a
convex slope (e.g., ridge, nose), water and debris are less likely to accumulate.

The slope surface materials and their underlying geology also determine landslide risk. A landslide event is
generally dependent on a material weakness. For example, if an impermeable layer exists, subsurface water will
accumulate there, leading to reduced slope strength and a potential failure plane. The underlying and adjacent
geology often influence the risk of landslides by controlling the movement of groundwater.

Vegetation contributes to slope stability in two ways. First, roots increase the shear strength of the slope material.
Second, vegetation removes water from the hill slope by evapotranspiration. Therefore, burned watersheds are
particularly vulnerable to landslides.

The climate of a region determines the frequency and magnitude of precipitation events. The amount of
precipitation in Northern Idaho is higher than the statewide average. This, along with the topography of the
region, increases the likelihood of landslides in this part of the State. The size and timing of precipitation events
also has a great impact on landslide risk. They influence the processes of rock weathering (important in
influencing soil depth and strength), the type of vegetation that occupies the hill slopes, and the fire regime of the
region. Most wildfires occur in mid- to late summer, the same season that severe thunderstorms are most likely to
contribute to landslides. Further, the transition into fall often sees higher precipitation amounts that can impact
recently burned areas. Fire destroys the plants on a hillside that hold the soil together and limits the amount of
water that can be infiltrated and instead it runs off. As the rains run off it gathers more and more sediment.

12.2 HAZARD LOCATION

The entire United States experiences landslides, with 36 states having moderate to highly severe landslide
hazards. Landslide activity is considered to be localized in Idaho. The USGS is currently updating its research on
hazardous landslide processes, including their mechanisms, recurrence, distribution, and probability
(http://landslides.usgs.gov).
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Landslides are typically a function of soil type and steepness of slope. Soil type is a key indicator for landslide
potential and is used by geologist and geotechnical engineers to determine soil stability for construction standards.
The best available predictor of where movement of slides and earth flows might occur is the location of past
movements. Past landslides can be recognized by their distinctive topographic shapes, which can remain in place
for thousands of years. Most landslides recognizable in this fashion range from a few acres to several square
miles. Most show no evidence of recent movement and are not currently active. A small proportion of them may
become active in any given year, with movements concentrated within all or part of the landslide masses or
around their edges. The recognition of ancient dormant mass movement sites is important in the identification of
areas susceptible to flows and slides because they can be reactivated by earthquakes or by exceptionally wet
weather. In addition, because they consist of broken materials and frequently involve disruption of groundwater
flow, these dormant sites are vulnerable to construction-triggered sliding.

The ldaho Transportation Department performs landslide mitigation projects throughout the state, but the majority
are located in Boundary and Clearwater Counties.

12.3 PREVIOUS HAZARD OCCURRENCES

Idaho’s geology, landscape, climate, soils, and other factors are locally conducive to landslide activity, and
numerous landslides occur each year in Idaho. Many of these, though, are small events without well-documented
impacts. The Idaho Geological Survey has identified and plotted over 3,000 major landslides in the State.
Landslides are also included on local and regional geologic maps and other geologic sources.

12.3.1 Disaster and Emergency Declarations

The following disaster declarations or emergency proclamations related to landslides have been issued for the
State of Idaho:

e Federal disaster (DR) or emergency (EM) declarations, 1956 — 2022: 6 landslide-related events,
classified as severe storms, floods, landslides and mudslides

e ldaho State Emergency Proclamations, 2018 — 2022: no landslide-related events

e No USDA disaster declarations or proclamations for landslide-related events have been issued relevant to
Idaho or any of its counties.

12.3.2 Event History

Hundreds of small landslides occur every year in Idaho that cause little to no damage. However, larger events can
cause significant damage or disruption. Table 12-2 lists significant landslide events that impacted the State of
Idaho between 2018 and 2022. The distribution across the state is shown in Figure 12-1. Appendix D lists events
included in published reports prior to 2018.
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Table 12-2. Significant Landslide Events in Idaho (2018 to 2022)

Counties
Date Event Type | Affected |Description
12/27/2022 Mudslide = Nez Perce Local media reported a small mudslide closing Vineyard Avenue for around 8 hours. Damage
was minimal.
8/1/2021 Rockslides Custer  The Idaho Transportation Department reported numerous rock and mudslides blocking U.S.
and Highway 93 between Elk Bend and Ellis as a result of heavy rainfall. The roadway was closed
Mudslides for a period of time to allow crews to clear roadways. Area gauge measurements suggested

half an inch of rain fell across the U.S. Highway 93 corridor over a 3-hour period.

8/1/2021 Debris Flow Lemhi  Salmon-Challis National Forest officials reported a 30-foot wide, 3-foot deep sand and dirt
debris flow across Salmon River Road, 1.5 miles west of Panther Creek. Another debris flow
was reported from the Dutch Oven Creek drainage and was three feet wide, by four feet deep,
including two to three boulders. The Salmon River Road was impassable from Panther Creek
to Dutch Oven Creek through the morning hours of August 2nd. The Skull Gulch remote
weather station, located a few miles northwest of Panther Creek, reported 0.24 inches of rain
from 1500 to 1600.

7/1/2021 Rockslide  Clearwater By 7:10 pm PDT, the Idaho Department of Transport began to receive reports of water, rocks,
and and mud on U.S. 95 between mile marker 196-204, centered on MM200. This slide briefly
Mudslide closed both directions of the highway.

6/25/2021 Debris Flow = Oneida | On June 25th, video of debris flow running over north bound interstate 15 just north of the
Utah border in Oneida county was seen. Radar estimated 2 inches of rainfall in that area
resulting in the debris flow and flooding.

7/3/12020 Rockslide I[daho  Between 28-30 June 1.67 of rain was measured at the Riggins COOP (45.42/ -116.31).
Around 10 AM on the 3rd a rockslide was reported near mile marker 188 on U.S. Route 95 in
Idaho. This slide closed both lanes of the highway. A bypass was built and opened on the 9th,
however instability in the slope continued to hinder repair (which continued through much of
the summer).

2/7/12020 Rockslide = Nez Perce A rockslide was reported to Law Enforcement blocking one lane of Highway 12 near Myrtle.

1/1/2020 Rockslide ~ Boundary A BNSF train derailed when a rockslide cut the rail line along the Kootenai River east of
Bonners Ferry. Three locomotives were pushed off of the tracks along with 6 rail cars, with
one locomotive completely submerged in the Kootenai River.

12/12/2019 Rockslide Bonner  Idaho Transportation Department reported a rockslide across Highway 200 near Trestle
Creek.

8/9/2019 Mud Slide Blaine  On August 9th a mud slide occurred one mile past the east fort of Baker Creek. Warm Springs
Road was impassable from the west of the Hot Springs in Ketchum. 3 to 5 inches of mud
covered the road.

4/9/2019 Mud Slides ' Lewis; Idaho Several mud slides were reported over Highway 12 just west of Kamiah on the morning of
April 9th. One of the slides completely covered the road and caused the temporary closure of
this primary road through the region while crews cleared the debris. This event triggered a
Federal Disaster Declaration (DR-4443)

5/20/2018 Debris Flow Latah Highway 3 between Juliaetta and Kendrick was cut by a debris flow caused by a slow-moving
thunderstorm. The debris was cleared by highway crews and the road was re-opened about
an hour later.

3/8/2018 Rockslide Kootenai ' Idaho State Police reported that a rockslide closed both westbound lanes of Interstate 90 near
4th of July Pass.

Source: (NOAA NCEI 2023)
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12.4 PROBABILITY OF FUTURE HAZARD EVENTS
12.4.1 Overall Probability

Landslides are a hazard that has the potential to impact the infrastructure and safety of the people of ldaho.
Concerns about landslides are growing throughout Idaho and the United States, due to a changing climate.
Landslide impacts could have severe adverse effects on the future wellbeing of Idaho’s communities. According
to FEMA and NOAA’s National Centers for Environmental Information (NCEI) database, Idaho has experienced
13 significant landslides resulting in damage or disruption of infrastructure over the past five years (see

Table 12-3).

Table 12-3. Probability of Significant Landslide Events in Idaho

Hazard Type Events Between 2018 and 2022 Average Frequenc
Landslides 13 More than 2 events every year

Landslides are often triggered by other natural hazards such as earthquakes, heavy rain, floods, or wildfires, so
landslide probability is often related to the frequency of these other hazards. They typically occur during and after
major storms, so the landslide potential largely coincides with the potential for sequential severe storms that
saturate steep, vulnerable soils. Until better data is generated specifically for landslide hazards, this severe storm
frequency is appropriate for the purpose of ranking risk associated with the landslide hazard.

Landslides are most likely during periods of higher-than-average rainfall. The ground must be saturated prior to
the onset of a major storm for significant landslides to occur.

The geophysical processes that contribute to landslides during a particular year are statistically independent of
past events. Unfortunately, the short period of recorded and observed landslides and associated conditions that
contribute to the risk make it difficult to develop return periods for landslide-prone areas in Idaho. Landslide
occurrence is not directly attributed to a specific major meteorological event, such as the 1-percent-annual-chance
or 100-year snowfall, though rainfall events are one known cause of events.

12.4.2 Climate Change Impacts

Landslides can result from intense rainfall and runoff events. Projected climate change-associated variance in
rainfall events may result in more high-intensity events, which may increase landslide frequency due to wetter wet
periods and drier dry periods. While total average annual rainfall may decrease, rainfall is predicted to occur in
fewer, more intense precipitation events.

The combination of a generally drier climate in the future, which will increase the chance of drought and
wildfires, and the occasional extreme downpour is likely to cause more mudslides and landslides. Climate
modeling will be a key component of understanding future landslide risks.

Increased wildfire occurrence associated with climate change escalates the risk of landslide and debris flows in
the period following a fire, when slopes lack vegetation to stabilize soils and burned soil surfaces create more
rainfall runoff. As climate change affects the length of the wildfire season, it is possible that a higher frequency of
large fires may occur in late fall, when conditions remain dry, and then be followed immediately by intense rains
early in the winter.
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12.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections. This SHMP used the ICLUS modeling (Scenario SSP2 + RCP4.5) to
prepare statewide and county-specific estimates for Idaho land use in 2020 and 2030.

Appendix E lists the estimated land-use area (square miles) located in the identified landslide hazard area for 2020
and projected area for 2030 by jurisdiction. Figure 3-7 displays the projected population growth by 2026. With
this update the Idaho Department of Labor produced population projection data for each region in the state
through 2029. Changes in land-use are seen in the exurban and rural categories. Statewide there is a projected
decline of approximately 30 square miles of land. This decline is the greatest in Teton County, where a reduction
of 29 square miles of buildable land is projected; these changes coincide with the increase in higher housing
densities, which will place a greater number of people in the hazard area.

Avreas directly affected by wildfire and those located below or downstream of burn areas are most at risk for mud
flows. Human development within forested areas has increased the risk to life and property as a result to wildfire,
which can in turn increase risk from landslides. According to the USGS, post-fire landslide hazards include fast-
moving, highly destructive debris flows in years following a wildfire event due to heavy rainfall events; they can
occur with little warning, can exert great impulsive loads on objects in their paths, damage structures, and
endanger human life (USGS).

A known area of landslide concern for development is the Boise Foothills area. The Terra Nativa subdivision
north of Table Rock recreation area and just south of Table Rock road in Boise is evidence of this, as cracks
started appearing in homes, roads, and sidewalks in this neighborhood, causing development to halt and many
families to evacuate as the ground under the homes was shifting slowly downhill.

Analysis of historical data indicates relatively little damage to structures and does not indicate that development
causes more structures to be destroyed by landslides. Past events have impacted transportation corridors, often
limiting access to communities for a short time. This needs to be taken into account as development occurs, and
possible mitigation measures should be considered. Overall, any development within known or suspected
landslide areas will increase the potential for future impacts.
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12.5 IMPACT ANALYSIS

12.5.1 Severity

Landslides destroy property and infrastructure and can take the lives of people. Slope failures in the United States
result in an average of 25 lives lost per year and an annual cost to society of about $1.5 billion. There are no
records In lIdaho of fatalities attributed to landslides. The biggest assets at risk of landslides are roads and
infrastructure in landslide-prone areas. Landslides can isolate populations due to road closures.

Landslides are often triggered by other natural hazards such as earthquakes, heavy rain, floods or wildfires, so
landslide frequency is often related to the frequency of these other hazards. Throughout Idaho, landslides typically
occur during and after major storms, so the landslide potential largely coincides with the potential for sequential
severe storms that saturate steep, vulnerable soils. Until better data is generated specifically for landslide hazards,
this severe storm frequency is appropriate for the purpose of ranking risk associated with the landslide hazard.

Landslides are most likely during periods of higher-than-average rainfall. The ground must be saturated prior to
the onset of a major storm for significant landslides to occur.

12.5.2 Warning Time

Landslide velocity can range from inches per year to many feet per second, depending on slope angle, material,
and water content. Some methods used to monitor mass movements can provide an idea of the time prior to
failure. It is also possible to determine areas at risk during general time periods. Assessing the geology,
vegetation, and amount of predicted precipitation for an area can help in these predictions. However, there is no
practical warning system for individual landslides. The current procedure is to monitor situations on a case-by-
case basis and respond after the event has occurred. Generally accepted warning signs for landslide activity
include:

e Springs, seeps, or saturated ground in areas that have not typically been wet before

o New cracks or unusual bulges in the ground, street pavements or sidewalks

e Soil moving away from foundations

o Ancillary structures such as decks and patios tilting and/or moving relative to the main house
o Tilting or cracking of concrete floors and foundations

o Broken water lines and other underground utilities

o Leaning telephone poles, trees, retaining walls or fences

o Offset fence lines

e Sunken or down-dropped roadbeds

o Rapid increase in creek water levels, possibly accompanied by increased soil content

e Sudden decrease in creek water levels though rain is still falling or recently stopped

e Sticking doors and windows or visible open spaces indicating jambs and frames out of plumb
e A faint rumbling sound that increases in volume as the landslide nears

e Unusual sounds, such as trees cracking or boulders knocking together.
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12.5.3 Cascading Impacts

Landslides can cause several types of cascading impacts, such as blocking access to roads, which can isolate
residents and businesses and delay commercial, public, and private transportation. This could result in economic
losses for businesses. Landslides have the ability to block stream channels and waterways, which could result in
localized flooding. The eventual release of these blockages would also mirror the effects of a dam, levee or canal
breach. Landslides are also known to trigger seiches, which can cause waves in larger bodies of water. This has
the ability to negatively affect dams, levees, and canals. A seiche triggered by the 1959 Hebgen Lake earthquake
caused water to slosh over the top of the dam, resulting in cracks and erosion. Locations of past landslides do
have the ability to increase the immediate area’s susceptibility to future landslides and flooding, due to the
removal and transport of trees, vegetation, and other ground materials.

Other potential problems resulting from landslides are power and communication failures. This may affect energy
transmission and communication lines, possibly resulting in energy shortages or cyber disruptions. Vegetation or
poles on slopes can be knocked over, resulting in possible losses to power and communication lines. Landslides
also have the potential of destabilizing the foundation of structures, which may result in monetary loss for
residents. From a human-caused perspective, landslides do have the ability to affect energy transmission and
communication lines, possibly resulting in energy shortages or cyber disruptions.

Additionally, landslides are more prominent in areas that have been affected by and experienced wildfires.
Wildfires, particularly large-scale fires, can dramatically alter the terrain and ground conditions, making land
already devastated by fire susceptible to mudflows. Normally, vegetation absorbs rainfall, reducing runoff.
However, wildfires leave the ground charred, barren, and unable to absorb water; thus, creating conditions perfect
for slides (FEMA 2021). At this time, there is no magnitude scale for landslides.

12.5.4 Environmental Impacts

Landslides have minor environmental impacts compared to several other hazards discussed in this document, but
more than avalanches, which have the buffering effects of snow cover. Impacts to the natural environment due to
landslides are generally localized in nature. The impacts do not tend to travel beyond the confines of the event, as
compared to the potential effects from hazardous material leaks or volcanic ash fall. An exception to this would
be seiche effects in a lake due to landslide, where bank vegetation and other resources could be impacted
relatively far from the initial event.

Landslides can cover vegetative communities, destroying habitat; however, it is unlikely that the continued
existence of rare species or vegetative communities would be jeopardized by landslides, because of the localized
nature of the hazard. There is potential for unique historic and archeological resources to be damaged or lost. With
respect to geology and soils, landslides can change topography and remove topsoil, but farmland soils are not
usually located in the steeper areas where landslides are more common. Landslides have the potential to alter
floodplains and drainage patterns. In addition, debris can form dams, causing flooding upstream and disrupting
the aquatic habitat.
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12.5.5 Local Hazard Mitigation Plan Impacts

Thirty-nine of the hazard mitigation plans prepared for Idaho’s counties list landslide as a hazard of concern, and
five counties rank it as a high-impact hazard:

e Boise e Idaho
o Clearwater o Valley
e Elmore

An additional 14 counties identified landslide as a medium-impact hazard.

Table 12-4 summarizes potential losses to vulnerable structures due to landslide, based on estimates from the
local risk assessments. Due to variances in approaches to assessing risk at the local level as well as the hazards
assessed and the age of each assessment reviewed, this data is considered approximate.

Table 12-4. Landslide Risk Exposure Analysis for Local Hazard Mitigation Plan Reviews

Estimated Total Population Exposed 1,757,728
Estimated Number of Structures at Risk 187,608; 2,722.1 miles of roadway; 639 improvements; 998 parcels

Estimated Value of Structures at Risk $125,820,250,777

12.6 VULNERABILITY OF PEOPLE AND ASSETS

A GIS analysis was performed to evaluate the number of people and assets within the defined hazard area for
landslides. The landslide hazard area used for the analysis consists of areas of high incidence as defined by the
USGS, based on locations where large numbers of landslides have occurred or that are susceptible to landslides.
Results are summarized below.

12.6.1 Total and Socially Vulnerable Populations

While all people located in the landslide hazard area are considered exposed and potentially vulnerable,
populations considered most vulnerable include the elderly (persons over the age of 65) and individuals living
below the United States Census poverty threshold. These socially vulnerable populations are most susceptible
based on a number of factors including their physical and financial ability to react or respond during a hazard, the
location and construction quality of their housing, and the ability to be self-sustaining for prolonged periods after
an incident because of limited ability to stockpile supplies.

According to the CDC, health threats from landslides include injury caused by rapidly moving debris, injury or
iliness from broken electrical, water, gas and sewage lines, and inability to access health care due to disrupted
roadways. Populations considered most vulnerable include children, the elderly (persons over the age of 65),
people with access and functional needs, and individuals experiencing poverty.

Flash flooding or ongoing heavy rains can be precursors to landslide and rockfall events. The concurrent hazard
of flooding further disrupts access to roadways and endangers motorists. Landslide and rockfall events can hinder
evacuation routes, prevent the delivery of necessary goods to vulnerability populations, and can delay emergency
and medical responses to the area. Some residential areas in Idaho that are susceptible to landslides and rockfalls
have just one means of ingress and egress, making them highly vulnerable in the event of an evacuation.
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The population in the hazard area and percentage of population exposed in the State of Idaho does not include the
number of tourists and visitors, or the impacted population located outside of high landslide susceptibility areas.
Historic landslide and rockfall events in the state have caused road closures and bridge failures, which isolated
residents and prevented access to evacuation routes and medical services. Therefore, the analysis conducted, and
figures reported may be underestimating landslide exposure and vulnerability.

Table 12-5 summarizes the vulnerable and total population within the defined hazard area. Detailed results for all
counties are provided in Appendix E.

Table 12-5. Population Within the Landslide Hazard Area

Statewide Total Highest-Ranked Counties

Total Population in the Hazard Area 4,895 1. Teton (1,635) 2. Custer (1,569) = 3. Twin Falls (770)
Vulnerable Population in the Hazard Area 229 1. Elmore (133) 2. Clark (96) n/a
Vulnerable Hazard Area Population as % of 4.7% 1. Elmore & Clark (100% each) n/a

Total County or State Hazard Area Population

12.6.2 National Risk Index Ratings

According to the National Risk Index, 19 of the state’s 44 counties have NRI identified landslide risk rated from
very high to relatively moderate. The risk rankings for the highest ranked counties are shown in Table 12-6.

Table 12-6. NRI Ratings for Landslide in Highest-Ranked Idaho Counties

Expected Annual Community Community
Loss Social Vulnerabilit Resilience Risk Factor | Risk Value
Elmore County $1,390,008 Relatively High Relatively Low 1.31 $2,220,775 99.74
Boundary County $691,166 Relatively Low Very Low 1.35 $966,984 98.77
Bonner County $923,061 Relatively Low Relatively Moderate 1.02 $840,113 98.58
Idaho County $569,265 Relatively Moderate Very Low 1.24 $700,069 98.20
Boise County $686,339 Very Low Very Low 0.93 $612,782 97.84
Clearwater County $286,494 Relatively High Very Low 1.30 $369,813 96.20
Latah County $339,662 Relatively Low Relatively Moderate 1.02 $359,229 96.11

12.6.3 State-Owned or -Leased Facilities

Table 12-7 summarizes the number and estimated replacement cost value of all State-owned or -leased facilities in
the defined hazard area. Table 12-8 shows the number of State agencies and counties that have State-owned

or -leased facilities in the hazard area. Table 12-9 lists the top three state agencies and counties with State-owned
or -leased facilities in the hazard area, by number of facilities and by total estimated replacement cost value.
Detailed results for all counties and state agencies are provided in Appendix E.

Table 12-7. Total State Facilities Within the Landslide Hazard Area
Facilities in the Hazard Area
Number of Facilities in the Hazard Area 2 7 29
Total Estimated Replacement Cost Value $30,809,941 $19,369,203 $50,179,144
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Table 12-8. State Facilities Within the Landslide Hazard Area by State Agency and County

Total Number of State Agencies with Facilities in the | Total Number of Counties with Facilities in the Hazard
Hazard Area

State-Owned
State-Leased 3 5
Totala 4 9

a. Total number of agencies or counties with vulnerable facilities may not be equal to the sum of those with state-owned facilities and
those with state-lease facilities, as some agencies and counties have both state-owned facilities and state-leased facilities.

Table 12-9. Top Three State Agencies and Counties with State Facilities Within the Landslide Hazard Area
Greatest Number of Facilities in Hazard Area Greatest Replacement Cost Value in Hazard Area

_____Name | Facities | _Name _|Facilities| _____Name ___|__Value | Name | Value |

1. Dept. of Fish & Game 8 Custer 18 Dept. of Parks & $19.4 million = Custer $371.5
Recreation million

2. Dept. of Parks & Recreation 7 Lemhi 7 Division of Military $10.0 million = Lemhi | $8.4 million

3. Dept. of Transportation, 5each Idaho 3 Dept. of Fish & Game | $8.4 million = Caribou = $2.8 million

Division of Military

12.6.4 Highways, Bridges, Dams, and Canals

Table 12-10 summarizes the miles of highway and number of bridges and dams within the defined hazard area
statewide, as well as the counties with the greatest number of each. Detailed results for all counties are provided

in Appendix E.

Table 12-10. State Highways, Bridges, and Dams Within the Landslide Hazard Area

Statewide
Total Highest-Ranked Counties

Miles of Highway 86 1. Custer (38.1) 2. Lemhi (22.6) 3. Idaho (9.8)

Number of Bridges 29 1. Custer (19) 2. Teton (4) 3. Blaine, Clark & Lemhi (2 each)
Number of State-Regulated Dams 6 1. Custer, Elmore & Lemhi (2 each)

Miles of Canals 68 1. Twin Falls (23) 2. Custer (16) 3. Elmore (15)

12.6.5 Buildable Lands

Table 12-11 summarizes the amount of buildable land within the defined hazard area for 2020. Appendix E
provides details on buildable land and ICLUS land use in the hazard area for all counties for 2020 and 2030.

Table 12-11. Buildable Lands Within the Landslide Hazard Area, 2020

Statewide
Total Highest-Ranked Counties
Buildable Land in the Hazard Area (acres) 4,285 1. Custer (2,931) 2. Teton (600) 3. Idaho (309)
Hazard Area Buildable Land as % of Total 0.7% 1. Custer (56.5%) 2. Teton (10.8%) 3. Idaho (2.4%)

County or State Buildable Land
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12.6.6 Community Lifelines
Table 12-12 summarizes the number of community lifelines by type within the defined hazard area. Detailed
results for all counties are provided in Appendix E.

Table 12-12. Community Lifelines Within the Landslide Hazard Area

Number of Lifelines Within the Hazard Area
Statewide Highest-Ranked Counties
4

Energy 1. Custer (3) 2. Teton (1) n/a
Food, Water, Shelter 0 n/a

Health & Medical 0 n/a

Safety & Security 10 1. Custer (6) 2. Lemhi (3) 3. Idaho (1)
Transportation 2 1. Elmore (2) n/a n/a
Total 16 1. Custer (9) 2. Lemhi (3) 3. Elmore (2)

12.6.7 Potential Losses Due to a Hazard Event

Although landslides can cause significant damage to State assets, there are no standard generic formulas for
estimating associated losses. Instead, loss estimates were developed representing 10 percent, 30 percent, and
50 percent of the replacement cost value of all State-owned or -leased facilities exposed to the landslide hazard
(see Table 12-13). This allows the State to select a range of potential economic impacts based on an estimate of
the percentage of damage to these assets. Damage in excess of 50 percent is considered substantial by most
building codes and typically requires total reconstruction of the structure.

Table 12-13. Loss Potential of State Facilities for Landslide
Estimated Loss Potential Based on % Damage

10% Damage 30% Damage 50% Damage

Total Replacement Cost
Value of Exposed Facilities

State-Owned Facilities $30,809,941 $3,080,994 $9,242,982 $15,404,971
State-Leased Facilities $19,369,203 $1,936,920 $5,810,761 $9,684,602
Total $50,179,144 $5,017,914 $15,053,743 $25,089,572

12.7 MITIGATING THE HAZARD

12.7.1 Catalog of Potential Mitigation Alternatives
Table 12-14 summarizes a range of potential alternatives for mitigating the landslide hazard.
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Table 12-14. Potential Opportunities to Mitigate the Landslide Hazard

Organizational-Scale

e Manipulate the hazard:
+» Stabilize slope (dewater,

Personal-Scale

e Manipulate the hazard:
+ Stabilize slope (dewater,

armor toe) armor toe)
++ Reduce weight on top of +¢+ Reduce weight on top of
slope slope

+* Minimize vegetation
removal and the addition of
impervious surfaces.

¢ Reduce exposure:

+» Locate structures outside
of hazard area (off
unstable land and away
from slide-run out area)

¢ Reduce exposure:

run out area)
¢ Reduce vulnerability:
+¢ Retrofit at-risk facilities
o Build local capacity:
o Reduce vulnerability: +» Institute warning system,
+ Retrofit home and develop evacuation
o Build local capacity: plan
+¢ Institute warning system, +» Keep cash reserves for

and develop evacuation reconstruction
plan + Develop a continuity of

+¢ Keep cash reserves for operations plan
reconstruction +» Educate employees on the

++ Educate yourself on risk
reduction techniques for
landslide hazards

potential exposure to

landslide hazards and
emergency response

protocol.

+¢ Locate structures outside of
hazard area (off unstable
land and away from slide-

Government-Scale

Manipulate the hazard:

+ Stabilize slope (dewater, armor toe)

++ Reduce weight on top of slope

Reduce exposure:

++ Acquire properties in high-risk landslide areas.

+ Adopt land use policies that prohibit the placement of
habitable structures in high-risk landslide areas.

Reduce vulnerability:

++ Adopt higher regulatory standards for new development
within unstable slope areas.

« Armor/retrofit critical facilities against the impact of
landslides.

Build local capacity:

+» Produce better hazard maps

+ Provide technical information and guidance

+¢ Enact tools to help manage development in hazard areas:
better land controls, tax incentives, information

+ Develop strategy to take advantage of post-disaster
opportunities

+»» Warehouse critical infrastructure components

+» Develop and adopt a continuity of operations plan

+¢ Educate the public on the landslide hazard and appropriate
risk reduction alternatives.

++ Consider the probable impacts of future climate conditions
on the risk associated with the landslide hazard

12.7.2 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the landslide hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process

e Action 2023-002: Develop a statewide approach to modeling and mapping projected future conditions

e Action 2023-003: Coordinate with federal and state agencies to identify gaps to better integrate climate

change impacts into flood risk management

e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

State of Idaho Hazard Mitigation Plan
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Pandemic

Pandemic is defined as an epidemic occurring worldwide, or over a very wide area, crossing international boundaries and usually affecting
a large number of people. Organisms that cause pandemics may be transmitted from animals to humans, but the potential to cause a
pandemic is increased when organisms are readily transmitted from human to human, especially before a person has any symptoms.
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13. PANDEMIC

13.1 HAZARD DESCRIPTION

Pandemic is defined as an epidemic occurring worldwide, or over a very wide area, crossing international
boundaries and usually affecting a large number of people. Seasonal epidemics of influenza, however, are not
considered pandemics. Simultaneous worldwide transmission of a new influenza strain has defined an influenza
pandemic, but whether the severity of illness it causes should be included in the definition of an influenza
pandemic is still debated. The severity of any pandemic can be higher when a large number of people in the
population lack pre-existing immunity to the causative agent or when a larger proportion of the population is
infected. Organisms that cause pandemics may be transmitted from animals to humans, but the potential to cause
a pandemic is increased when organisms are readily transmitted from human to human, especially before a person
has any symptoms.

An outbreak is defined by the U.S. Centers for Disease Control and Prevention (CDC) as the occurrence of more
cases of disease than normally expected within a specific place or group of people over a given period of time. In
the State of Idaho, certain health care providers, health care facility administrators, and laboratorians, among
others, must report any suspected outbreak or diseases or other health conditions identified in Idaho
Administrative Procedures Act (IDAPA) 16.02.10 “Idaho Reportable Diseases” (Idaho Division of Public Health
2022) to their local Public Health District or the Idaho Department of Health and Welfare (IDHW), Division of
Public Health, and the Bureau of Communicable Disease Prevention, Epidemiology Program within a specified
time frame.

The COVID-19 pandemic alerted the world to how rapidly a disease outbreak or epidemic can become a large-
scale pandemic. Many possible communicable disease threats exist—some known and some unknown. This
chapter discusses diseases and conditions of concern for Idaho. The following sections describe diseases with
potential to become widespread in Idaho without ongoing surveillance and mitigation measures.

13.1.1 COVID-19

Coronavirus Disease 2019 (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus. The virus can
spread in small liquid particles from the mouth or nose of infected persons when they cough, sneeze, speak, sing,
or breathe. Most people infected with the virus experience mild to moderate respiratory illness and recover
without requiring special treatment. However, some become seriously ill and require medical attention. Older
adults and those with underlying medical conditions such as cardiovascular disease, diabetes, weakened immune
system, chronic respiratory disease, or cancer are more likely to develop serious illness. Anyone at any age can
get sick with COVID-19 and become seriously ill or die (World Health Organization 2022).
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13.1.2 Ebola

Ebola is a rare and deadly disease caused by infection with one of the Ebola virus species. Ebola viruses are
transmitted through direct contact with contaminated blood or body fluids of a person who is sick or has died
from Ebola. In Africa, the Ebola virus may be spread as a result of handling wild animals hunted for food. Ebola
can cause disease in humans and nonhuman primates (for example, monkeys, gorillas, and chimpanzees). Ebola
was first discovered in 1976 near the Ebola River in what is now the Democratic Republic of the Congo and are
found in several African countries (CDC 2023). Known outbreaks have appeared sporadically in Africa. There
have been no reported cases of Ebola virus disease contracted in the United States, but in 2014, two U.S. residents
were infected with Ebola virus while traveling to areas where it is found and were diagnosed in the United States;
two healthcare workers who provided care for the first of these patients also became infected with Ebola virus.

13.1.3 HIV

HIV is an abbreviation for human immunodeficiency virus. This viral infection is transmitted from someone who
has HIV to another person by exposure to certain body fluids through sexual intercourse, sharing needles or
syringes, from an infected mother to child during pregnancy or breastfeeding, and by receiving a blood
transfusion, blood products, or organ/tissue transplants that are contaminated by HIV (currently an extremely
small risk in the United States). If HIV infection is not treated, HIV severely compromises the immune system
and leads to AIDS (acquired immune deficiency syndrome). There is no effective cure for HIV, but HIV can be
controlled with proper medical care and antiretroviral therapy. The first official report of what became known as
the AIDS epidemic occurred in 1981.

13.1.4 Influenza

Influenza is an infectious viral disease of birds and mammals commonly transmitted through aerosols produced
by coughing or sneezing. People who have influenza can have some or all of these symptoms: fever, cough, sore
throat, runny nose, muscle aches, headaches, fatigue, and sometimes vomiting and diarrhea. Complications from
influenza virus infection can be moderate (e.g., sinus or ear infections) to severe (e.g., pneumonia, inflammation
of the heart [myocarditis], inflammation of the brain [encephalitis], failure of multiple organs, and death).
Influenza virus strains that were new or had not circulated in a while caused pandemics in the late 20th and 21st
centuries (CDC 2018). Influenza type A viruses are found in many other animals and can evolve to infect humans.
Vaccines against a novel pandemic influenza will not be available immediately in most pandemics.

13.1.5 Measles

Measles is a serious respiratory disease caused by the measles virus. It can lead to pneumonia, encephalitis
(swelling of the brain), and death. Measles is one of the most contagious of all infectious diseases: approximately
90 percent of susceptible people with close contact to someone with measles will get measles. The virus spreads
through coughing and sheezing. The measles-mumps-rubella vaccine protects against measles.

13.1.6 Mosquito-Borne Diseases

Mosquito-borne diseases are those spread by the bite of an infected mosquito. Diseases that are spread to people
by mosquitoes include Chikungunya, dengue, malaria, Saint Louis encephalitis (SLE), West Nile virus (WNV)
disease, and Zika virus disease. Diseases included in this plan update are malaria, SLE, West Nile virus disease,
and Zika virus disease.
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o Malaria is a disease caused by a parasite transmitted by the bite of Anopheles mosquitoes. People with
malaria are typically very sick with high fever, chills, sweats, headaches, body aches, general malaise,
and nausea and vomiting. Severe malaria may include brain infection, sudden difficulty breathing, heart
failure, and kidney failure. lliness and death can usually be prevented with timely, appropriate treatment.
About 1,700 cases of malaria are diagnosed in the United States each year. The vast majority of cases in
the United States are in travelers and immigrants returning from countries where malaria transmission
occurs, many from sub-Saharan Africa and South Asia. Anopheles mosquitoes capable of transmitted
malaria exist in the United States, so there is a constant risk that malaria transmission could resume in the
United States. Prior to malaria elimination efforts in the United States during 1947-1951, malaria was
endemic over much of the United States.

e Saint Louis encephalitis is transmitted to humans by the bite of an infected mosquito. Most infected
persons have no apparent illness. Early symptoms of those who become ill include fever, headache,
nausea, vomiting, and fatigue. Severe disease (inflammation of the brain) occurs more commonly in older
adults; in rare cases, long-term disability or death can result. There is no specific treatment for SLE. Most
cases of SLE have been in eastern and central United States. No cases of SLE have been reported in Idaho
during 2007-2017; however, SLE was detected in mosquitoes in Gem County, Idaho in 2017.

e West Nile virus is most commonly spread to people by mosquitoes. About 1 in 5 people who are infected
have a fever and other symptoms. About 1 out of 150 infected people develop a serious, sometimes fatal,
iliness. There are no vaccines to prevent WNV disease in human and no specific medications to treat
WNYV disease. WNV has been reported from all states in the continental United States.

e Zika virus is transmitted by mosquitos (Aedes aegypti and Aedes albopictus), through sex, from an
infected pregnant woman to her fetus, and likely by transfusion of tainted blood. Many people infected
with Zika virus have no symptoms or only mild symptoms. The most common symptoms are fever, rash,
headache, joint pain, red eyes, and muscle pain. Zika infection during pregnancy can cause severe brain
defects. It is also linked to miscarriage, stillbirth, and other birth defects. Anyone who lives in or travels
to an area where local transmission of Zika virus is occurring can be infected. In the United States, local
mosquito-borne transmission of Zika virus has been reported in Miami-Dade County, Florida, and
Brownsville, Texas. Zika virus infections in Idahoans have been reported; however, they were not
infected in Idaho. The mosquito species known to transmit Zika virus are not found in Idaho, but could be
imported (for example, in tires or potted plants) from areas where they occur.

13.1.7 Mumps

Mumps is a contagious disease caused by the mumps virus. It is spread through saliva or mucus from the mouth,
nose, or throat through coughing, sneezing or talking, sharing items such as cups or eating utensils, and touching
contaminated objects. Mumps typically start with a few days of fever, headache, muscle aches, tiredness, and loss
of appetite, followed by swollen and tender salivary glands under the ears on one or both sides. Some people who
get mumps have very mild or no symptoms; most people with mumps recover completely in a few weeks.
Complications of mumps include inflammation of the testicles, brain, lining of the brain and spinal cord, ovaries,
or breasts. Deafness can also occur. There is no specific treatment for mumps. The best way to protect against
mumps is to be vaccinated with the measles-mumps-rubella vaccine. Mumps outbreaks can occur in a highly
vaccinated population, especially in settings where people are in close contact, such as colleges and camps.

13.1.8 Whooping Cough

Pertussis (whooping cough) is a highly contagious, respiratory disease caused by the pertussis bacterium. Early
signs of pertussis resemble those of a cold, after 1-2 weeks, uncontrollable, violent coughing followed by
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vomiting or exhaustion can occur. Pertussis can cause serious illness in people of all ages but is most dangerous
for young babies. About half of babies younger than one year old who get pertussis need hospital care and of
those, about 1 in 100 will die. Vaccines that protect against pertussis include DtaP, for babies and children, and
Tdap for preteens, teens, and adults.

13.1.9 Plague

Plague is a disease that affects humans and other mammals. It is caused by the bacterium, Yersinia pestis.
Humans usually get plague after being bitten by a rodent flea that is carrying the plague bacterium or by handling
an infected animal. Historically, plague pandemics have killed millions of people in Asia and Europe (CDC
2021). Today, prompt treatment or prophylaxis with certain antibiotics is effective against plague. Plague was
introduced into the United States in 1990 and human plague infections continue to occur in the western United
States. Significantly more cases occur in parts of Africa and Asia (CDC 2022). An outbreak of plague among
ground squirrels occurred in southwestern Idaho during 2016 and 2017.

13.1.10 Severe Acute Respiratory Syndrome

Severe acute respiratory syndrome (SARS) is a viral respiratory illness caused by SARS-associated coronavirus
(SARS-CoV). SARS usually begins with a high fever and mild respiratory symptoms that can progress to a
condition in which oxygen levels in the blood are too low. SARS was first reported in Asia in February 2003.
Over the next few months, the disease spread to more than two dozen countries in North America, South America,
Europe, and Asia before the SARS global outbreak of 2003 was contained. There is no known SARS transmission
anywhere in the world.

13.1.11 Tuberculosis

Tuberculosis (TB) is a disease caused by the bacterium Mycobacterium tuberculosis. The bacteria usually attack
the lungs, but TB bacteria can attack any part of the body such as the kidney, spine, and brain. TB is spread
through the air from one person to another when a person with TB disease of the lungs or throat coughs, sneezes,
speaks, or sings. People nearby may breathe in these bacteria and become infected. Not everyone infected with
TB bacteria becomes sick. If not treated properly, TB disease can be fatal. TB disease was once the leading cause
of death in the United States and is one of the top ten causes of death worldwide. Multidrug-resistant TB is a
public health crisis and security threat.

13.1.12 Rabies

Rabies is a viral disease of mammals most often transmitted through the bite of a rabid animal. It infects the
central nervous system, ultimately causing disease in the brain and death. Over the last 100 years, rabies in the
United States has changed dramatically. More than 90 percent of all animal cases reported annually to CDC now
occur in wildlife; before 1960 the majority were in domestic animals. The principal rabies hosts in the United
States today are wild carnivores and bats. The number of rabies-related human deaths in the United States has
declined from more than 100 annually at the turn of the century to one or two per year in the 1990s. In Idaho,
rabies is endemic in bats, but not in terrestrial mammals. Only bat strains of rabies have been documented in
Idaho. Most rabid species detected have been bats; however, since 1967, three skunks, three cats, one bobcat, and
one horse were found to have rabies, as well as one raccoon, which was imported from Florida. Since 2012, skunk
rabies has rapidly spread westward to the Colorado Front Range, illustrating potential for spread into previously
non-endemic areas.
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13.2 HAZARD LOCATION

A pandemic could affect any part of the State of Idaho. Densely populated areas have greater potential for person-
to-person transmission than less densely populated areas. Areas of abundant standing water (including areas used

for flood irrigation) which provide a breeding site for mosquitos could be more prone to an outbreak of mosquito-
borne diseases.

13.3 PREVIOUS HAZARD OCCURRENCES

13.3.1 Disaster and Emergency Declarations

Known pandemic events that have impacted the State of Idaho and resulted in federal disaster or emergency
declarations between 2018 and 2022 are identified in Table 13-1. Appendix D lists events prior to 2018.

Table 13-1. Pandemic Federal and State Declarations (2018 to 2022)

Declared Type Date Declared Declaration Number Counties Affected
Pandemic Coronavirus 3/2/2020 ID-01-2020 N/A
Biological COVID-19 4/9/2020 DR-4534-ID All 44 counties

Source:  FEMA 2023

The following disaster declarations or emergency proclamations related to pandemic events have been issued for
the State of Idaho:

e Federal disaster (DR) or emergency (EM) declarations, 1956 — 2022: 1 pandemic-related event,
classified as COVID-109.

e ldaho State Emergency Proclamations, 2018 — 2022: 1 pandemic-related event, classified as
coronavirus.

o No USDA disaster declarations or proclamations related to pandemic-related events have been issued
relevant to Idaho or any of its counties.

Figure 13-1 shows the counties affected by these declarations.

13.3.2 Event History

Table 13-2 lists significant pandemic events that impacted the State of Idaho between 2018 and 2022. Appendix
D lists events prior to 2018.

Table 13-2. Pandemic in Idaho (2018 to 2022)

Date Event Type | Counties Affected Description
March 2020 - COVID-19 Statewide The first case of COVID-19 in Idaho was detected on March 13, 2020, in Boise. The
Present Pandemic ongoing COVID-19 global pandemic is confirmed to have infected over 767,000,000

people and has led to the deaths of nearly 7,000,000.

Idaho experiences seasonal influenza yearly. Each year, the Idaho Department and Health and Welfare releases an
annual reportable disease summary and updates Idaho reportable disease trends. The annual reports are located on
the Department’s website.
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13.4 PROBABILITY OF FUTURE HAZARD EVENTS
13.4.1 Overall Probability

Based on historical pandemic events in Idaho, the State has a high probability of future events occurring within
the next 25 years. According to FEMA and the Idaho Department of Health and Welfare, Idaho experienced one
multi-year pandemic between 2018 and 2022. It is reasonable to expect similar averages in the future.

13.4.2 Climate Change Impacts

Changes in temperature and precipitation can significantly influence seasonality, distribution, and prevalence of
vector-borne diseases (Rocklév and Dubrow 2020). A changing climate may also create conditions favorable for
invasive mosquitoes in Idaho.

13.4.3 Future Changes that May Impact State Vulnerability

An understanding of population and development trends can help planners take action to ensure that appropriate
mitigation, planning, and preparedness measures are in place. The State considered the following factors to
examine previous and potential development trends that could affect hazard vulnerability:

e Projected changes in population
e Potential or projected development

e Other identified conditions as relevant and appropriate

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s Special Report on Emissions Scenarios. Population change
projections were made with assumptions regarding fertility, mortality, and immigration, which were then used to
drive the land use projections.

Counties that are projected to experience population growth by 2026 and 2029 are shown in Table 3-4. Future
population growth will directly impact the State’s vulnerability to pandemics: as populations grow, so will
population density, which will increase the chance of transmission of communicable diseases from person to
person. High density developments will also increase the State’s vulnerability to pandemics transmitted from
person to person, as people live and work closer together.

13.5 IMPACT ANALYSIS
13.5.1 Severity

The severity of an infectious disease pandemic or threat in lIdaho varies depending on the organism, the
susceptible population, ease of transmission, ability to identify infected persons before they can spread disease,
and availability and effectiveness of control measures. Pandemics around the nation have the potential to affect
the State’s populated areas. As described in the Idaho Emergency Operations Plan (EOP), a yearlong influenza
pandemic without intervention could result in almost 10 million hospitalizations and an estimated 1.9 million
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Americans could die. The COVID-19 pandemic infected over 690 million people and caused more than 6.8
million deaths worldwide in just over three years and is still ongoing.

13.5.2 Warning Time

Pandemics could occur with very little warning. Air travel could hasten the spread of a new organism and
decrease the time available for early implementation of interventions. Influenza outbreaks are expected to occur
simultaneously throughout much of the United States, preventing shifts in human and material resources that
usually occur in response to other disasters. Warning time for influenza will depend on the origin of the virus and
the amount of time needed to identify the virus.

13.5.3 Cascading Impacts

Cascading impacts are the impacts that result when one type of hazard event triggers one or more other hazard
events, which may in turn trigger still others. While pandemic events do not influence any natural hazards, it is
possible that a large, long-term event could result in civil disorder. Cascading impacts related to pandemics are
related to an outbreak’s direct impact on the population of Idaho. Most estimates of population effects have been
done in relation to pandemic influenza. The State’s healthcare systems and critical infrastructure will be impacted.
An increase in demand for essential employees, including but not limited to state-employed healthcare workers,
will be required to support critical response operations. Economic impacts are likely to occur during a pandemic
and may lead to a global recession. Approximately 10 percent of the workforce will be absent at a given time
during a pandemic. Without workers to fulfill key roles during a pandemic, cascading effects could include utility
failures and other critical infrastructure disruptions. There could also be a reduction in the efficiency of
emergency services. Healthcare systems’ ability to respond to pandemic events could be affected. Power outages
could cause loss of HVAC and water pressure, inability to sterilize instruments, and loss of refrigeration and
ability to cook meals. Staff may be unable to view radiographs using digital systems, register patients, or transport
patients and supplies between floors.

The following are other notable cascading impacts associated with the pandemic disease hazard:

e Aswas seen with the COVID-19 pandemic, these events can cause significant economic impacts that may
take decades to correct.

o Disease outbreaks reaching pandemic proportions can cause social impacts on a global scale. Civil
disorder, protests, depression, and anxiety are a few of the social impacts of the COVID-19 pandemic.

13.5.4 Environmental Impacts

The environmental impact of an epidemic or pandemic depends on the type of disease. Immediate environmental
effects may be related to waste management and water treatment. Indirect environmental effects could occur as a
result of population loss and are outside the scope of this document.

Diseases that are transmitted from animals to humans could affect agriculture, possibly resulting in the need for
guarantine, testing, depopulation, and mass disposal through burial, composting, or incineration, each of which
have potential environmental impacts.

Diseases caused by highly infectious agents or those that persist in the environment can have high environmental
impact and high costs from the need to dispose of contaminated waste.
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Antivirals and antibiotics used for the treatment of infectious diseases can be excreted into wastewater in a
biologically active form and affect microorganisms responsible for wastewater nutrient removal in wastewater
treatment plants or rivers. In one model applied to the Thames river catchment, a mild influenza pandemic was
projected to have a negligible ecotoxicological hazard, but the fraction of microorganisms potentially affected in
moderate and severe pandemics ranged from 0 to 14 percent and 5 to 32 percent, respectively, in wastewater
treatment plants, and 0 to 14 percent and 0 to 30 percent, respectively, in rivers (NIH National Library of
Medicine 2011).

The following are other environmental impacts as demonstrated by the ongoing COVID-19 pandemic:

e Air pollution dropped suddenly during the COVID-19 lockdown between March 19, 2020, and May 7,
2020. Overall improvement of air and water quality, reduction of noise, and restoration of ecology were
all noted during the pandemic.

e Anincreased demand for single-use plastic products during the pandemic led to more than 8 million tons
of pandemic-associated plastic waste being generated globally, with more than 25,000 tons entering the
global ocean. Most of the plastic is from medical waste generated by hospitals. Powerful disinfectants end
up in water supplies. Microplastics from degrading personal protective equipment (e.g., masks, gloves)
can contribute to high concentrations found in fish, water, sediments, soils, and the air.

13.5.5 Local Hazard Mitigation Plan Impacts

Twenty-seven of the hazard mitigation plans prepared for Idaho’s counties list pandemic as a hazard of concern,
and nine counties rank it as a high-impact hazard:

e Bingham e Clark e Lincoln
e Caribou e Franklin e Minidoka
e Cassia e Fremont e Shoshone

An additional 11 counties identified pandemic as a medium-impact hazard. Local plans do not provide data that
can be used to summarize statewide exposure and loss potential of people and structures for the pandemic hazard.

13.6 VULNERABILITY OF PEOPLE AND ASSETS

13.6.1 Total and Socially Vulnerable Populations

All populations in the State of Idaho are susceptible to pandemic events. Populations who are young or elderly or
have compromised immune systems are likely to be more vulnerable. The relative ease of world-wide travel in
addition to the world’s expanding global food industry ensures that all countries are vulnerable to pandemic
events at any time. The size and extent of an infected population depends on how easily the illness is spread,
mode of transmission, and amount of contact between infected and uninfected individuals. Locations with higher-
density populations are more susceptible to outbreaks, as the disease can be transmitted more easily.

Because of concerns about COVID-19, an estimated 41 percent of U.S. adults delayed or avoided medical care,
including urgent or emergency care (12 percent) and routine care (32 percent). Avoidance of urgent or emergency
care was more prevalent among unpaid caregivers for adults, persons with underlying medical conditions, Black
adults, Hispanic adults, young adults, and persons with disabilities (Czeizler, et al. 2020).
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Food insecurity can impact those who lose employment during a pandemic, who are not eligible for Supplemental
Nutrition Assistance Program benefits due to immigration status, or who may not be able to access food at stores
because of supply chain issues or lack of stock. Food banks may be the only option for these families. Mental
health impacts were especially noted among young adults and those with a household income of less than
$50,000. Mental stress and anxiety may be experienced by both the population directly impacted or first
responders. Associated economic impacts include health care costs and lost productivity at work or in the home.

Because the pandemic hazard is assumed to affect the entire State of Idaho, the vulnerability of individual
jurisdictions in the state depends primarily on the total population and socially vulnerable population in the
jurisdiction. Table 13-3 summarizes the vulnerable and total population for the entire state and for the top ranked
counties. Detailed results for all counties are provided in Table 4-5.

Table 13-3. Total and Socially Vulnerable Populations Statewide and in Highest-Ranked Counties

Statewide
Total Highest-Ranked Counties
Total Population in the Hazard Area 1,754,367 1. Ada (469,473) 2. Canyon (223,890) = 3. Kootenai (161,676)
Vulnerable Population in the Hazard Area 384,687 1. Canyon (65,783) | 2. Bonneville (31,670) 3. Ada (26,996)
Vulnerable Hazard Area Population as % of 21.9% Benewah, Clark, Lincoln, Power (all 100%)

Total County or State Hazard Area Population

At the Idaho Department of Health and Welfare (IDHW), 100 staff are considered state assets to support a
pandemic response.

13.6.2 National Risk Index Ratings

The National Risk Index does not include data on hazard events relating to pandemics for the State of Idaho.

13.6.3 Vulnerability of Facilities, Infrastructure and Community Lifelines

Pandemic events will not directly impact State-owned or -leased facilities by causing damage to these assets.
However, the functionality of the assets could be impacted if the people who operate the facilities are sick and
unable to do so, causing facilities to be temporarily closed, or if the demand for community lifelines increases
dramatically. The COVID-19 pandemic of 2020 is assumed to be relevant example of the vulnerability of State
assets. That event caused a great surge in the function of critical facilities. The health and medical lifeline was
impacted, while the remaining lifelines were operational (see Appendix M).

IDHW has a tool that analyzes the capacities of hospitals, clinics, care facilities, pharmacies, etc. During COVID-
19, IDHW provided surge needs assessments per facility in each health district almost daily. The facilities
themselves were operational, sometimes at capacity, and had to send patients to other facilities. IDHW
coordinated with IOEM on the tracking, supply, storage, and delivery of PPE (gloves, gowns, masks, etc.) The
Idaho National Guard assisted with vaccination tracking and other staffing needs, when capacity was reached. The
assessments informed state situation reports that were shared with FEMA, which generated regional and national
situation reports.

Idaho will continue to coordinate pandemic information and data in future plan updates.
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13.6.4 Potential Losses Due to a Hazard Event

Health hazard events are not likely to result in any losses associated with damage or impairment to State assets.
All losses from this hazard would be associated with impacts on operations and the economy. The people who
staff and maintain State facilities, as well as those served by the facilities, are vulnerable to the hazard. Large rates
of infection may result in an increase in the rate of hospitalization, which may overwhelm hospitals and medical
facilities and lead to decreased service for those seeking medical care (Gilligan 2021).

Potential statewide economic impacts include unemployment, price increases, and supply chain interruptions
(Center on Budget and Policy Priorities 2022). Burnout and workforce shortages may be seen among first
responders and public health and healthcare workers. Depending on the industry, worker morbidity and mortality
increases, as do workplace disruptions (Centers for Disease Control 2022); (National Library of Medicine 2021);
(Peters, et al. 2022). Significant economic disruption can occur due to death, loss of work time, food insecurity,
and costs of treating or preventing the spread of a disease.

13.7 MITIGATING THE HAZARD

13.7.1 Catalog of Potential Mitigation Alternatives

Table 13-4 summarizes a range of potential alternatives for mitigating the pandemic hazard.

Table 13-4. Potential Opportunities to Mitigate the Pandemic Hazard

Community-Scale Organizational-Scale Government-Scale
o Manipulate the hazard: e Manipulate the hazard: ¢ Manipulate the hazard:
+¢ Insect and other animal abatement +» None +¢ Insect and other animal abatement
o Reduce exposure and vulnerability: e Reduce exposure and ¢ Reduce exposure and vulnerability:
+» Proper hygiene vulnerability: « PPE
<+ PPE «» PPE «» Social distancing
+¢ Social distancing «» Social distancing, « Eliminate or reduce environments on private property
+ Focus on personal health including revising in- that favor mosquito infestation (or other insects and
+¢+ Immunization person work schedules as animals)
+» Eliminate or reduce environments possible «+ Distanced work environment
on private property that favor «» Distanced work «» Regular cleaning of work environment
mosquito infestation (or other environment «+ Immunize employees
insects and animals) +* Regular cleaning of work e Build local capacity:
o Build local capacity: environment + Storage of PPE
+ Storage of PPE +» Immunize employees «» Equipment for monitoring/treatment
++ Storage of supplies and food to o Build local capacity: «% Trainings for staff
reduce need to enter public spaces +» Storage of PPE «¢ Public outreach
+¢+ Education +» Equipment for monitoring +¢ Collaborate with county health departments to ensure
« Trainings for staff the health and welfare for the state
« Inform employees on «+ Public education and outreach

human health hazards

Nature-based opportunities
+¢ There are no identified nature-based solutions to mitigate the impacts from this hazard
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13.7.2 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the pandemic
hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

e Action 2023-006: Provide community resilience action planning assistance that promotes cooperation,
collaboration, informed and integrated planning, and equitable decision-making for interdisciplinary,
solutions-oriented projects

e Action 2018-006: Create all-hazards publications for public education.
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B Radiological Accidents

Radiological or nuclear incidents can occur anywhere so the State of Idaho must plan and be ready for any radiological or nuclear incident,
regardless of the scale or location within the state. Due to the nature of radiological particles, Idaho could also be at risk from a
neighboring state’s radiological or nuclear incident that is carried into the state via multiple pathways.

CHANGES SINCE 2018 STATE IMPACT RATING SOCIALLY VULNERABLE POPULATION
0
0 21.9% 384,570
Of Total Population Persons
Declared Disasters
CLIMATE PROJECTIONS

O No direct impacts to radiological
accidents from changes in the climate

0

Radiological Accident

O
Increased wildfire risk may contribute to
@ radiological accidents if facilities

containing radiological materials are

Fvents impacted by a wildfire
CANALS COMMUNITY LIFELINES
3,213 3,238
Miles Low (4) Total

5,339
State Buildings

5,935

Miles of State Roads

1,83C 380

NEICRE State Dams







14. RADIOLOGICAL ACCIDENTS

14.1 HAZARD DESCRIPTION

Nuclear/radiological incidents can occur anywhere within the United States. The State of Idaho is not immune to
these risks, and consequently must plan and be ready for any radiological or nuclear incident, regardless of the
scale or location within the state. Due to the nature of radiological particles, Idaho could also be at risk from a
neighboring state’s nuclear/radiological incident that is carried into the state via multiple pathways. Incidents may
occur for a wide variety of reasons and can range significantly in scope and severity.

The most common nuclear/radiological incidents occur because of loss, theft, or mismanagement of relatively
minor or low-level radioactive sources or technologically enhanced, naturally occurring radioactive material.
Further, natural hazards, such as fires and severe weather, may impact nuclear or radiological facilities resulting
in an incident. The 2011 Fukushima Daiichi nuclear disaster is an example of how this could result in a major
international nuclear or radiological incident.

Nuclear/radiological incidents can also result from terrorist attempts to acquire or use nuclear threat devices or the
nuclear proliferation. Idaho’s nuclear or radiological responses can occur as part as the effort to thwart imminent
terrorist threats or would occur in response to a nuclear or radiological attack.

Nuclear and radiological facilities include fixed facilities that store nuclear material; those that store or use
radioactive material that includes commercial nuclear reactors and fuel cycle facilities (uranium enrichment, fuel
fabrication, and disposal); some non-fuel cycle industries (such as radiation source and radiopharmaceutical
manufacturers); and other facilities and industries involved in the production, refinement, handling, storage,
transportation, or use of nuclear/radioactive materials.

Nuclear threat devices include radiological devices and improvised nuclear devices (INDs). Radiological dispersal
devices and radiation exposure devices release radioactive material into the environment or emit radiation as part
of criminal activity or an act of terrorism. The radiological harm caused by these devices is principally
contamination, and denied use of the contaminated area, perhaps for many years. High radiation exposures are
unlikely, but costs associated with remediation and loss of access due to an effective radiological dispersal device
could be significant.

In addition, an IND using lost or stolen special nuclear material or introduced into the United States from a
program of a nuclear state can achieve a nuclear yield and result in mass destruction of property and radioactive
contamination. Even a relatively small nuclear detonation in an urban area could result in tens of thousands of
fatalities. A large number of survivors would require medical care, behavioral health and dose assessments given
concerns of medically relevant exposure. Massive infrastructure damage and hundreds of square miles of
contamination would also be a concern.
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Response and Recovery Mission Area activities for minor nuclear/radiological incidents are usually managed at
the local level with occasional state and federal assistance as required. Generally, increased regulatory control,
safeguards, and security accompany larger, more hazardous radioactive sources or materials, as they pose a
greater threat to human health and the environment. However, for those incidents involving federal crimes relative
to the theft, illegal acquisition, or use of weapons of mass destruction or that involves federal crimes, including
those concerning terrorism, federal law enforcement will lead and coordinate the related law enforcement,
investigative, intelligence, and crime scene activities. This law enforcement response is not specific to the amount
of material involved, but rather it is applicable based on whether a federal crime has been committed and the
threat the material poses for utilization by terrorists.

Even very small amounts of radiological sources can cause significant contamination of the environment without
the use of explosives to spread the contamination. Whether this release was intentional (criminal) or accidental;
the toll environmentally, economically, and socially can be significant.

14.1.1 Radiation Forms

Radioactivity is energy emitted as particles or waves from spontaneous nuclear transformations in unstable atoms
in the formation of new elements. The potential harm that radiation can impose to living organisms and the
environment is the motive for tight Federal control of radioactive sources. Radiation can come in two forms:
ionizing and non-ionizing.

Non-lonizing Radiation.

Non-ionizing radiation is electromagnetic radiation (or waves) that lack sufficient energy to ionize atoms or
molecules (remove electron bonds from an atom). The danger posed by non-ionizing radiation sources (e.g.,
lasers, microwave or UV producing machines, and linear accelerators) are injury to the eyes or skin. This type of
source can be made inert by shutting off the machine whereby the production of non-ionizing radiation will cease.
Emergencies involving non-ionizing radiation are typically confined to the industrial or medical building location
of the equipment itself and rarely pose any risk to the general public.

lonizing Radiation.

lonizing radiation is energetic waves or particles that have sufficient energy to ionize other atoms (break electron
bonds). This results in the biological breakdown of DNA and cellular molecules in all living organisms exposed
to radioactivity. Biological effects of exposure to ionizing radiation can range from mild skin erythema to
radiation sickness (nausea, vomiting, diarrhea) to death, depending on the radiation dose (the energy absorbed by
the body). lonizing radiation comes in following forms:

e Particles

» Alpha Particles (positively charged helium nucleus)
> Beta Particles (a free electron)
» Neutrons

e Electromagnetic Radiation

» X-Rays
» Gamma-Rays
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The most commonly encountered radioactive isotopes are from the elements uranium, thorium, cesium, cobalt,
iodine, and strontium. These isotopes are commonly found in industrial and medical applications or occur
naturally in the environment. lonizing radiation can pose either a localized risk or a major risk to large
populations depending on many contributing factors.

14.1.2 Exposure

Exposure to ionizing radiation means being exposed to the energy from radioactive particles or waves. Once
people move away from a radiation source or place sufficient shielding material between them and the source,
they are no longer exposed. The biological damage done by radioactive exposure does not continue after the
exposure ends.

14.1.3 Contamination

Contamination is the uncontrolled deposition of radioactive substances (solids, liquids, or gases) onto people,
equipment, or the environment. Contamination signifies the individual is continually being exposed to ionizing
radiation until it has been removed; either by various decontamination processes, or when the body flushes it from
their system. Ingestion, inhalation, and injection of radioactive particles into the body can result in a permanent
dose to that individual if the body fails to excrete it through natural processes.

14.1.4 Natural Background Radioactivity

Natural radioactivity originates from cosmogonic sources as well as from radioactive elements in the earth’s crust.
About 340 nuclides have been found in nature, of which about 70 are radioactive and are found mainly among the
heavy elements. All elements having an atomic number greater than 80 possess radioactive isotopes, and all
isotopes of elements heavier than number 83 (Bismuth) are radioactive (Eisenbud and Gesell 1997).

14.1.5 Man-Made Sources

A small fraction of background radiation comes from human activities. Trace amounts of radioactive elements
have dispersed in the environment from nuclear weapons tests and accidents like the one at the Chernobyl nuclear
power plant in Ukraine. Nuclear reactors emit small amounts of radioactive elements. Radioactive materials used
in industry and even in some consumer products are also a source of small amounts of background radiation
(EPA).

14.2 HAZARD LOCATION

Radiological materials are found in many locations. The Nuclear Regulatory Commission (NRC) only requires
licenses for sources with activities greater than 10 micro curies. Anyone can go online and purchase industrial
button sources (instrument check sources) of multiple isotopes and have them shipped to their home. While the
guantity and activity of the radioactive material in these sources is small, they could still be used for nefarious
activities. Also, individuals may be able to acquire naturally occurring materials like ore directly or from online
sources.

Thorium and uranium are examples of naturally occurring radioactive elements that are used as nuclear fuels. A
variety of industries (e.g., oil/gas extraction industries and community drinking water treatment) that process
natural material create the unintended concentration of natural radioactivity—this is referred to as technologically
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enhanced naturally occurring radioactive material (TENORM). Because TENORM is concentrated natural
radioactive material, it can pose a radiological risk to humans and environment, however the risk is small.
Incidents using these materials have a high probability of occurrence, but low probability of major impact.

Technologically produced radioactive material is generated by nuclear reactors or high energy particle
accelerators, and relatively high levels of ionizing EM radiation are produced using x-ray machines. Nearly all
industrial sources are licensed through the NRC. In Idaho, as of a 2017 report, there are 81 NRC licensed sources
(see Table 14-1). These sources, along with TENORM sources, could pose a large risk to the public if mishandled
or lost by the generating facilities. While there are strict guidelines for the storage and security of these sources,
fires, natural disasters, etc. could result in unintended exposure and contamination of buildings and neighborhoods
surrounding where the sources are stored.

Table 14-1. NRC Licensed Sources in Idaho

Industrial Medical Academic Other Total
39 19 3 20 81

Radioactive materials are often encapsulated inside a sealed container so that the radiation they produce may be
used with reduced probability of uncontained radioactive contamination. These sealed sources can be manually
breached, leading to high contamination and exposure levels.

Technologically produced sources are used extensively in medical and industrial applications. These sources have
the highest probability of being involved in a radiological incident, due to the large quantities in medical facilities
and the high frequency with which they are shipped or transported on local roads. They could pose a high risk of
overall impact depending on isotope and half-life.

Many of the medical use isotopes have short half-lives, and most produce a high enough dose rate to be hazardous
even in the short-term. Industrial uses like that of a soil density gauge are common for road construction. These
devices commonly use a Cs-137 encapsulated source which has a half-life of 30.17 years. This is an example of a
highly radioactive source that would stay active for a long time making it a public and environmental hazard.

The Idaho National Laboratory (INL) in eastern Idaho performs many activities involving nuclear technologies
and radioactive materials including handling of radioactive waste. As one of DOE’s multi-purpose science
laboratories, the INL conducts long-term programs for DOE or other funding sources. The INL site covers 890
square miles located in Butte, Bingham, Bonneville, Clark, and Jefferson counties. Work involving radioactive
materials is conducted at INL on-site locations as well as in facilities in Idaho Falls. Work at the INL has included
evaluation and storage of nuclear fuels, transportation of radioactive nuclear materials, management of radioactive
waste, and operation of a wide variety of nuclear reactors like the Advanced Test Reactor which is used for
nuclear fuel and materials testing capabilities for military, federal, university, and industry. Butte County is the
only local mitigation plan listing historical frequencies of a nuclear incident due to the INL being located within
the county boundaries.

While the INL facilities are primarily in the southeastern part of the State of Idaho, there are many other facilities
throughout the state that have licensed radioactive sources. Additionally, radiological incidents that happen in
surrounding states can also be carried into Idaho through multiple environmental and economic pathways. For
these reasons, the risk for radiological emergencies exists throughout the entire state.
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14.3 PREVIOUS HAZARD OCCURRENCES

An example of radiological contamination using TENORM occurred in 2014 in Ada County Idaho. An individual
was collecting uranium and thorium ore, grinding it up, and trying to chemically activate and produce uranium
yellow cake to sell online. This resulted in a multi-million-dollar EPA cleanup of this individual’s apartment and
storage units. Given that these materials were natural occurring, or below NRC license limits, these activities went
unnoticed for a long period of time until NRC was notified about this individual attempting to ship a box into
another country. This is an example of how small quantities of material can still lead to large cleanup operations
and a potential public hazard. While no members of the general public were exposed to these materials, an
apartment fire could have drastically changed this scenario and its impact on surrounding neighborhoods.

The use of phosphate ore processing slag as fill material in southeast Idaho required an extensive remedial
response, and the Salmon River Uranium Development site also required remediation. Incidents involving
manmade radioactivity in industrial applications have been infrequent and generally have had minimal impact to
the general public. Improper control of industrial radioactive sources has occurred in several counties in Idaho.
Scrap yards and waste disposal facilities are likely places for improperly handled industrial sources to be
discovered. Most of these facilities attempt to exclude hazardous/radioactive materials, and some have basic
radiation detection instruments. However, detection is not assured, and not all facilities are diligent. To date, these
incidents have not resulted in any known exposure of the general public.

The most significant nuclear incident in Idaho occurred at the INL in 1961 at the Stationary Low-Power Reactor
Number One (SL-1), a small Army prototype reactor that had been running since 1958. It is believed that a central
control rod was withdrawn beyond the safe limit, causing a large power surge. The resulting explosion destroyed
the reactor, released large amounts of radioactivity, and took the lives of three reactor operators. Many industry-
wide improvements followed. Exposure limits to individuals were curtailed, the basic design of the reactor was
changed to prevent physical rod removal, and additional safety levels were added (Touran 2022). There have been
no unplanned releases that resulted in measurable radioactivity outside the site boundaries. Past practices have
resulted in intentional releases and detection of radioactivity at low levels in the air and groundwater beyond the
INL site boundary. Also, past solid waste disposal practices included burial and sub-surface storage of
transuranic/mixed transuranic waste, which has been targeted for the ongoing remediation work.

The Department of Environmental Quality Oversight Program (DEQ-OP) monitors radiation levels within the
INL, at boundary locations, and at distant cities. They monitor air, soil, water, and vegetation. Also, they have 9
real-time gamma monitoring stations available for public viewing at www.idahoop.org. The EPA’s RadNet
system monitors the United States’ air, precipitation, and drinking water to track radiation in the environment. In
Idaho, there are two RadNet systems, one in Boise and one in Idaho Falls.

14.3.1 Disaster and Emergency Declarations

No FEMA, USDA, or State disaster declarations or proclamations related to radiological accidents have been
issued relevant to Idaho or any of its counties

14.3.2 Event History

No past events have been recorded related to radiological accidents relevant to Idaho or any of its counties.
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14.4 PROBABILITY OF FUTURE HAZARD EVENTS

There are no identified TENORM issues in Idaho, although there is a relatively high potential for them, given the
extractive industries operating in the state (and surrounding states) and the occurrence of uranium and thorium ore
deposits in the state. Radioactive sources are used in a wide variety of industrial and consumer applications
including soil density/moisture gauges, smoke detection, well logging, weld inspection, and radio luminescent
devices. Incidents involving manmade radioactivity in these applications have occurred sporadically, so the future
rate of occurrence of incidents involving industrial radioactive sources can’t be projected on the basis of past
experience. However, future incidents should be anticipated. The most prevalent use of radioactive material in
Idaho is for nuclear medicine. Hospitals and clinics in every region use radioactive isotopes for diagnostics and
treatment. Medical isotopes are typically transported by common carrier either by air or road. Typically, nuclear
medical applications involve the use of relatively large amounts of short-lived radioactivity. Incidents involving
radiopharmaceuticals could result in unintended exposures but are not likely to pose a long-lasting hazard.

As previously discussed, the INL is a DOE nuclear research and development facility that is managed and
operated for DOE by private contractors. The INL Cleanup Project (ICP) is responsible for decontamination,
demolition, decommissioning, waste management, and remediation of INL site facilities. Ongoing ICP projects
include preparing and shipping remote-handled transuranic waste for disposal, exhuming, preparing, and shipping
targeted transuranic waste for disposal, and the Integrated Waste Treatment Unit. The Integrated Waste Treatment
Unit will process the remaining tank farm waste at INL. It currently is undergoing testing. The treatment unit is
funded through DOE/EM and is operated to prepare and ship mixed transuranic waste for disposal at the Waste
Isolation Pilot Plant. The Advanced Mixed Waste Treatment Project may serve as a DOE system-wide resource
for processing waste to meet Waste Isolation Pilot Plant acceptance criteria. Future laboratory operations are
expected to be similar to recent past operations. Operations of the Advanced Mixed Waste Treatment Project are
expected to be reduced as specific projects are completed. Shipments from these facilities to the Waste Isolation
Pilot Plant pose a low risk for emergency due to the strict requirements for the vessels they are shipped in.

Safe transport will remain a small concern as nuclear spent fuel shipments continue in Idaho. Fuel shipments are
transported by rail in containment vessels that undergo strict accident proof testing; these shipments pose little to
no actual risk to the general public. No accidents have been reported in transporting spent fuel in Idaho.

14.4.1 Future Changes that May Impact State Vulnerability

There are no land-use regulations that restrict building around facilities that handle radioactive materials or
generate EM radiation. Mobile radiation sources (e.g., radiography or soil moisture/density gauges) are designed
so that they may be transported, and the NRC has strict guidance on the storage of these devices when not in use.

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place. The State considered the
following factors to examine previous and potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population

e Other identified conditions as relevant and appropriate.

The U.S. EPA’s Integrated Climate and Land-Use Scenarios (ICLUS) project generated projected population and
land use projections for the United States through 2100. The project examined multiple scenarios taking into
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account various population growth and economic development parameters that have been used as the baseline for
the Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios (SRES).
Population change took into account assumptions regarding fertility, mortality, and immigration, which was then
used to drive the land use projections.

The risk from radiological incidents is expected to remain the same; however, there may be an increase in the
population impacted if incident locations are in areas of projected growth. Figure 3-7 displays the projected
population growth by 2026. With this update the Idaho Department of Labor produced population projection data
for each region in the state through 2029. The INL is located in Butte and Bonneville Counties; two counties with
projected population growth.

14.5 IMPACT ANALYSIS
14.5.1 Severity

All sources of energy pose some risk to human health or environmental quality. Radiation protection standards for
humans, embodied in regulations that U.S. nuclear facilities must adhere to, exceed ample protection for other
species and for ecosystems. Each year, U.S. residents receive an average dose from natural background radiation
of about 3.1 mSv (310 mrem). From medical procedures, it adds about another 3.1 mSv for a total of about 6.2
mSv (620 mrem) per year. The NRC is the primary agency for regulating radioactive materials and ensuring
public safety. The NRC set a radiation dose limit of 1 mSv (100 mrem) in a year and 0.02 mSv (2 mrem) in an
hour for a member of the public from regulated radiation sources; however, the agency excludes natural and
medical uses of ionizing radiation (U.S. NRC 1991).

Exposure to high levels of radiation is known to cause cancer and, at very high levels, radiation poisoning and
even death. But the effects on human health from very low doses of radiation—such as exposure to varying levels
of background radiation does not significantly affect cancer incidence (U.N. SCEAR 2000).

Nuclear incidents refer to incidents involving (1) release of significant levels of radioactive materials or (2)
exposure of workers or the general public to radiation. Primary concerns following a nuclear incident or accident
are impact on public health from direct exposure to a radioactive plume; inhalation of radioactive materials;
ingestion of contaminated food, water, and milk; and long-term exposure to deposited radioactive materials in the
environment that may lead to either acute (radiation sickness or death) or chronic (cancer) health effects.

The severity of radiological accidents is highly deterministic depending on; the activity level of the isotope, the
type of energy released, the quantity of material released, the exposure level to the public and emergency workers,
and the environmental and biological pathways affected. The general public’s sensitivity to radiological issues can
make even the smallest accident seem greater than it is. The Idaho Department of Environmental Quality INL
Oversight Program (DEQ-OP) in Idaho Falls is the State radiological asset. They have the capability to
characterize all radiological hazards and environmental/public impact, as well as providing emergency response
capabilities statewide.

The U.S. Centers for Disease Control and Prevention (CDC) developed the Radiation Hazard Scale as a tool for
communication in a radiological emergency. This tool (see Table 14-2) provides a frame of reference for relative
hazards of radiation. It is designed for use only in radiation emergencies and is applicable to short-term exposure
durations (CDC 2021).
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Table 14-2. Description of the Radiation Hazard Scale Categories

Category [ Description

Category 5 means that radiation doses are dangerously high and potentially lethal.

High doses of radiation can cause massive damage to organs of the body and kill the person. The exposed person loses white
blood cells and the ability to fight infections. Diarrhea and vomiting are likely. Medical treatment can help, but the condition
may still be fatal in spite of treatment. At extremely high doses of radiation, the person may lose consciousness and die within
hours.

4 Category 4 means that radiation doses are dangerously high and can make people seriously ill. Radiation doses are not high
enough to cause death, but one or more symptoms of radiation sickness may appear.
Radiation sickness, also known as Acute Radiation Syndrome (ARS), is caused by a high dose of radiation. The severity of
illness depends on the amount (or dose) of radiation. The earliest symptoms may include nausea, fatigue, vomiting, and
diarrhea. Symptoms such as hair loss or skin burns may appear in weeks.

3 Category 3 means that radiation doses are becoming high enough where we may expect increased risk of cancer in the years
ahead for people who are exposed. Leukemia and thyroid cancers can appear in as few as 5 years after exposure. Other
types of cancer can take decades to develop.

Studies have shown that radiation exposure can increase the risk of people developing cancer. This increased risk of cancer is
typically a fraction of one percent. The lifetime risk of cancer for the population due to natural causes is approximately 40%.
The increase in risk of cancer from radiation depends on the amount (or dose) of radiation, and it becomes vanishingly small
and near zero at low doses of radiation.

Category 2 means that radiation levels in the environment are higher than the natural background radiation for that geographic
area. However, these radiation levels are still too low to observe any health effects.

When radiation levels are higher than what we normally have in our natural environment, it does not necessarily mean that it
will cause us harm.

Category 1 means that radiation levels in the environment are within the range of natural background radiation for that
geographic area.

Low amounts of radioactive materials exist naturally in our environment, food, air, water, and consequently in our bodies. We
are also exposed to radiation from space that reaches the surface of the Earth. These conditions are natural, and this radiation
is called natural background radiation.

Source: (CDC 2021)

14.5.2 Warning Time

The warning time for an incident occurring will vary and depends on the nature and scope of the incident.
Facilities that handle radioactive material or any place where radiation-producing equipment is used, the radiation
tri-foil sign must be displayed. This sign is used as a warning to protect people from being exposed to
radioactivity (U.S. DHSS - REMM 2023).

14.5.3 Cascading Impacts

The secondary impacts associated with radiological incidents include those impacting the health of the
community and environment. Depending on the severity of exposure, impacts may include temporary illness or
injury, permanent medical conditions, or death. Secondary impacts have the potential to occur regardless of
whether naturally occurring or man-made. From a human-caused perspective, it is possible that small or large-
scale radiological incidents could initiate civil disturbances.

14.5.4 Environmental Impacts

The impact on the environment that a radiological event will have depends on where the event occurs and the
amount of radiological material released. Animals, plants, and other wildlife in the surrounding areas of the event
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can see devastating impacts. Radiation pollution within waterways also accumulates within fish and other aquatic
organisms, and runoff from radiation within the soil causes additional contamination.

Environmental impacts of incidents involving radioactive materials are generally similar to impacts caused by
other hazardous materials (See Section 11.5.4). A large release (accidental air emission or spill) that causes soil
contamination could result in radiation exposure and uptake of radioactive material into plants and animals living
on the contaminated soil or eating the effected vegetation. The environmental and health impacts of a release that
is large enough to cause concern for protection of the general public would be evaluated by the Idaho Department
of Environmental Quality with help from the Federal Radiological Monitoring and Assessment Center, and other
State of Idaho agencies. Cleanup of small releases would avoid environmental impacts that might otherwise occur
through the terrestrial environment and food chain, including runoff to surface waters. Monitoring of species is
performed periodically to identify any effects in the ingestion pathways.

Snake River Plain Aquifer concerns were addressed and protected through the 1995 Settlement Agreement
between the State of Idaho, DOE, and U.S. Navy which prioritized removal of stored fuel. Recycled fissionable
materials for the U.S. Navy and liquid radioactive waste from about 100 reactors nationwide were processed into
dry, calcined waste. Solid waste — contaminated tools, clothes, trash — stored above ground in containers or buried
in trenches posed the greatest threat to the Snake River Aquifer.

14.5.5 Local Hazard Mitigation Plan Impacts

While eight of the hazard mitigation plans prepared for Idaho’s counties list radiological accidents as a hazard of
concern, none of the counties ranked radiological accidents as a high-impact hazard.

Additionally, none of the counties identified radiological accidents as a medium-impact hazard. Local plans do
not provide data that can be used to summarize statewide exposure and loss potential of people and structures for
the radiological accident hazard.

14.6 VULNERABILITY OF PEOPLE AND ASSETS

14.6.1 Total and Socially Vulnerable Populations

The accidental or intentional release of radiological materials or radiation may threaten public health, property,
and the environment, especially those identified as highly vulnerable. Highly vulnerable populations include the
elderly (persons over the age of 65), the young, pregnant women and people who are ill or immunocompromised.

There are no commercial nuclear power plants within the State of Idaho. However, the Idaho National Laboratory
(INL) is the site of the first nuclear power plant in the U.S. Plans to expand and update this power plant is
underway and expected to be fully operational by 2023 (U.S. Energy Administration 2023).

Although Idaho has many renewable resources which produce much of the state’s electricity, power plants such as
the one previously mentioned are still operational. Especially older power plant systems, which have a higher risk
for malfunction and radiological accidents.

Because the radiological accident hazard is assumed to affect the entire State of ldaho, the vulnerability of
individual jurisdictions in the state depends primarily on the total population and socially vulnerable population in
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the jurisdiction.Table 14-3 summarizes the vulnerable and total population for the entire state and for the top
ranked counties. Detailed results for all counties are provided in Table 4-5.

Table 14-3. Total and Socially Vulnerable Populations Statewide and in Highest-Ranked Counties
Statewide

Total Highest-Ranked Counties
Total Population in the Hazard Area 1,754,367 1. Ada (469,473) 2. Canyon (223,890) | 3. Kootenai (161,676)
Vulnerable Population in the Hazard Area 384,687 1. Canyon (65,783) | 2. Bonneville (31,670) 3. Ada (26,996)
Vulnerable Hazard Area Population as % of 21.9% Benewah, Clark, Lincoln, Power (all 100%)

Total County or State Hazard Area Population

14.6.2 National Risk Index Ratings

The National Risk Index does not include data on hazard events relating to radiological accidents for the State of
Idaho.

14.6.3 Vulnerability of Facilities, Infrastructure and Community Lifelines
All State-owned or -leased assets, critical facilities, and community lifelines are exposed to radiological release.

14.6.4 Potential Losses Due to a Hazard Event

Radiological accidents are not likely to result in any losses associated with damage or impairment to State assets.
All losses from this hazard would be associated with impacts on the economy, based on impaired operations.

14.7 MITIGATING THE HAZARD

14.7.1 Catalog of Potential Mitigation Alternatives

Table 14-4 summarizes a range of potential alternatives for mitigating the radiological accident hazard.

Table 14-4. Potential Opportunities to Mitigate the Radiological Accident Hazard

Community-Scale Organizational Scale Government-Scale
Manipulate the hazard: Manipulate the hazard: Manipulate the hazard:
++ None + None +* None
Reduce exposure and Reduce exposure and Reduce exposure and vulnerability:
vulnerability: vulnerability: +¢ Increase inspections of nuclear facilities and transport vehicles
+¢ Increase distance +¢ Increase distance between +¢ |dentify shelters and evacuation routes in the event of an
between nuclear plants nuclear plants and accident
and development development Build local capacity:
Build local capacity: Build local capacity: +» Develop and implement emergency plans for facilities
+¢+ Personal planning for ++ Conduct training for ++ Conduct training for response
potential events emergency response + Public outreach

Nature-based opportunities:
+¢ There are no nature-based solutions identified to mitigate this hazard.
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14.7.2 Relevant Mitigation Actions in This SHMP

The mitigation strategy developed for this SHMP includes the following actions that address the radiological
accidents hazard:

e Action 2023-001: Promote statewide consistency for local plans in the hazard mitigation planning process
e Action 2023-004: Display the approved SHMP and mitigation success stories on ArcGIS StoryMaps

e Action 2023-006: Provide community resilience action planning assistance that promotes cooperation,
collaboration, informed and integrated planning, and equitable decision-making for interdisciplinary,
solutions-oriented projects

e Action 2018-006: Create all-hazards publications for public education.
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Severe weather events described in this plan are atmospheric disturbances that can include winter storms, lightning, hail, straight-line
winds, and tornadoes. They range in size, duration, and intensity but all severe weather events have the potential to impact people,
structures, and the environment.
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15. SEVERE WEATHER

15.1 HAZARD OVERVIEW

A severe storm is an atmospheric disturbance that results in one or more of the following phenomena: strong
winds and large hail, thunderstorms, tornadoes, rain, snow, freezing rain, or other mixed precipitation. Of the 54
Presidential Disaster declarations in Idaho since 1956, 11 have been attributed to include “storms” or “severe”
storms. This chapter includes details for winter storms, lightning, hail, straight-line winds, and tornadoes.

15.1.1 Winter Storms

Winter storms range widely in size, duration, and intensity. These storms may impact a single community or a
multi-state area and can last hours or days. The severity of storms can range from a small amount of dry snow to a
large, blanketed area of wet snow and ice. Generally, winter storms are characterized by low temperatures and
blowing snow.

A severe winter storm is defined as one that drops 4 or more inches of snow during a 12-hour period, or 6 or more
inches during a 24-hour span. A blizzard is a winter storm with winds exceeding 35 mph accompanied by snow or
blowing snow and reduced visibility. Strong winds can lower the effective temperature and the resulting apparent
temperature is called “wind chill.” An ice storm occurs when damaging accumulations of ice are expected during
freezing rain situations, or when cold rain freezes immediately on contact with the ground, structures, and
vegetation. Significant accumulations (1/4 inch of ice or greater) of ice pull down trees and utility lines resulting
in loss of power and communication (NWS 2023).

The principal hazards associated with severe winter storms are:

e Snow and/or ice accumulation
e Blowing snow
e Extreme cold

e Significant reduction of visibility

15.1.2 Thunderstorm

A thunderstorm is a convective rain event that includes thunder and lightning. A thunderstorm is classified as
“severe” when it contains one or more of the following: hail of least 1 inch diameter, winds gusting in excess of
50 knots (58 mph), or a tornado.
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Three factors cause thunderstorms to form: moisture, rising unstable air (air that keeps rising when disturbed), and
a lifting mechanism to provide the disturbance. The sun heats the surface of the earth, which warms the air above
it. If this warm surface air is forced to rise (hills or mountains can cause rising motion, as can the interaction of
warm and cold air or wet and dry air), it will continue to rise if it weighs less and stays warmer than the air around
it. As the air rises, it transfers heat from the surface of the earth to the upper levels of the atmosphere also referred
to as the process of convection. The water vapor it contains begins to cool and it condenses into a cloud. The
cloud eventually grows upward into areas where the temperature is below freezing. Some of the water vapor turns
to ice and some of it turns into water droplets. Ice particles usually have positive charges, and rain droplets
usually have negative charges. When the charges build up, they 