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GLOSSARY OF ACRONYMS

BFE Base Flood Elevation

CDC Centers for Disease Control

CERCLIS Comprehensive Environmental Response, Compensation and Liability Information System
CFR Code of Federal Regulations

CPRI Calculated Priority Risk Index

DHS Department of Homeland Security
DMA 2000  Disaster Mitigation Act of 2000

DOT Department of Transportation

EAP Emergency Action Plan

EMV Estimated Market Value

FEMA Federal Emergency Management Agency
FIRM Flood Insurance Rate Map

FMA Flood Mitigation Assistance Program

FY Fiscal Year

GIS Geographic Information System

HIN1 Swine Flu

H5N1 Bird Flu

HAZMAT Hazardous Materials
HAZUS-MH Hazards-United States-Multi Hazard
HIV/AIDS  Human Immunodeficiency Virus / Acquired Immune Deficiency Syndrome

HMA Hazard Mitigation Assistance Program

HMGP Hazard Mitigation Grant Program

HSEM Division of Homeland Security and Emergency Management
MDH Minnesota Department of Health

MNDNR Minnesota Department of Natural Resources
MNDOT Minnesota Department of Transportation

MPCA Minnesota Pollution Control Agency
NCDC National Climactic Data Center

NFIA National Flood Insurance Act of 1968
NFIF National Flood Insurance Fund

NFIP National Flood Insurance Program
NOAA National Oceanographic and Atmospheric Administration
NRC National Response Center

NRHP National Register of Historic Places
PDM Pre-Disaster Mitigation Program

PPE Personal Protective Equipment

REC Repetitive Flood Claims Program
RNDC Region Nine Development Commission
SARS Severe Acute Respiratory Syndrome
SRL Severe Repetitive Loss Program

USCG Coast Guard

VIC Voluntary Investigation and Cleanup
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1.1 HAZARD MITIGATION

Hazard mitigation is defined as any sustained action to reduce or eliminate long-term risk to human life
and property from natural hazards and their effects’. Hazard mitigation activities may be implemented
prior to, during, or after an event. However, it has been demonstrated that hazard mitigation is most
effective when based on an inclusive, comprehensive, long-term plan that is developed before a disaster
occurs. This definition distinguishes actions that have a long-term impact from those that are more closely
associated with immediate preparedness, response, and recovery. Hazard mitigation is the only phase

of emergency management specifically dedicated to breaking the cycle of damage, reconstruction, and
repeated damage.

The U.S. Department of Homeland Security (DHS) Federal Emergency Management Agency (FEMA) has
made reducing hazards one of its main goals. The primary mechanism for achieving this goal is hazard
mitigation planning and the subsequent implementation of resulting projects, measures, and policies to
mitigate hazards.

1.2 MULTI-JURISDICTIONAL HAZARD MITIGATION PLANNING

The Houston County All-Hazard Mitigation Plan is a multi-jurisdictional hazard mitigation plan. A multi-
jurisdictional plan is jointly prepared by more than one jurisdiction, or local government entity (county,
city, township, etc.)> Jurisdictions can benefit in several ways from a multi-jurisdictional planning process,
such as:

« enabling a comprehensive approach to the mitigation of hazards that affect multiple jurisdictions;

+ allowing for economies of scale by leveraging individual capabilities and sharing costs and
resources;

+ avoiding duplication of efforts; and

« imposing an external discipline on the process.

A full list of the participating jurisdictions is provided in Figure 1-1.

Figure 1-1: Participating Jurisdictions

Jurisdiction Name

Houston County City of Hokah

City of Brownsville City of Houston
City of Caledonia City of La Crescent
City of Eitzen City of Spring Grove

1.3 LEGAL AUTHORITY & JUSTIFICATION

1.3.1 DISASTER MITIGATION ACT OF 2000

The Disaster Mitigation Act of 2000 (DMA 2000), also known as Public Law 106-390, provides the legal
basis for FEMA mitigation planning requirements for state, local and tribal governments as a condition
of mitigation grant assistance’. The DMA 2000 amended the Robert T. Stafford Disaster Relief and
Emergency Assistance Act of 1988 (which had amended the Disaster Relief Act of 1974) by repealing
the previous mitigation planning provisions and replacing them with a new set of requirements that
emphasize the need for state, local, and tribal entities to closely coordinate mitigation planning and
implementation efforts. Under the DMA 2000, local plans are required to

o describe actions to mitigate hazards, risks, and vulnerabilities identified under the plan; and
« establish a strategy to implement those actions.



1.3.2 44 CFR §201.6

The Code of Federal Regulations Title 44 Chapter 201 Section 6 addresses Local Mitigation Plans*. This
section requires that local governments seeking funding from four out of the five mitigation assistance
programs must have a FEMA authorized local hazard mitigation plan. The only program that does not
require a local mitigation plan is the Repetitive Flood Claims program (see 1.4.1.D).

1.3.2.A PLAN UPDATE REQUIREMENT

44 CFR §201.6 also requires that local jurisdictions must review and revise their plans to reflect changes
in development, progress in local mitigation efforts, and changes in priorities, and resubmit it for approval
within five years in order to maintain eligibility for mitigation project grant funding.

1.3.3 GOVERNOR’S EXECUTIVE ORDER 11-03

The Minnesota Governor’s Executive Order 11-03 clarified the roles and responsibilities of state agencies
in emergencies’. The Department of Homeland Security and Emergency Management (HSEM) was
assigned overall responsibility for coordinating the development and maintenance of the All-Hazard
Minnesota Emergency Operations Plan.

1.3.4 MINNESOTA STATE STATUTES, CHAPTER 12.09

Chapter 12, Section 9, Subdivision 7 of the 2011 Minnesota State Statutes dictates that the Division of
Emergency Management shall develop and maintain a comprehensive hazard mitigation plan for this
state, with the plan integrated into and coordinated with the hazard mitigation plans of the federal
government to the fullest possible extent®. The division shall coordinate the preparation of hazard
mitigation plans by the political subdivisions, with the plans integrated into and coordinated with the
hazard mitigation plan of the State to the fullest possible extent.

1.3.5 MINNESOTA STATE STATUTES, CHAPTER 394.21

Chapter 394, Section 21, Subdivision 1 of the 2011 Minnesota State Statutes dictates that any county in the
state having less than 300,000 in population according to the 1950 Federal Census is authorized to carry
on county planning and zoning activities for the purpose of promoting the health, safety, morals, and
general welfare of the community’.

1.4 FEDERAL HAZARD MITIGATION ASSISTANCE

FEMA’s Hazard Mitigation Assistance (HMA) programs present an opportunity to reduce or eliminate the
risk to human life and property from natural hazards, while simultaneously reducing reliance on federal
disaster funds through hazard mitigation planning and project grant funding®. Under the DMA 2000, (see
1.3.1) local jurisdictions are required to take part in the preparation and adoption of a hazard mitigation
plan as a condition for receiving the non-emergency disaster assistance offered through HMA programs.
Only one of the five HMA programs does not include this requirement, the Repetitive Floods Claim
Program.

At the federal level, FEMA administers the HMA programs, for which states (the applicant) apply for
funding on behalf of local jurisdictions (the sub-applicant). At the state level, in Minnesota, all HMA
programs are administered by the Department of Public Safety’s Division of HSEM. HSEM State Hazard
Mitigation Officers oversee all aspects of the programs, including: applications for funding, management
of grant awards, and state approval of local mitigation plans. The Department of Natural Resources
(DNR), as the agency responsible for implementation of the National Flood Insurance Program (NFIP), is
also involved in mitigation efforts.

There are five HMA programs: the Hazard Mitigation Grant Program, Pre-Disaster Mitigation, Flood
Mitigation Assistance, Repetitive Flood Claims, and Severe Repetitive Loss. A summary of the various
HMA programs is provided in section 1.4.1. Each HMA program was authorized by separate legislative
action, and as such, each program differs slightly in scope and intent. Projects funded through an HMA
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program must demonstrate a positive cost-benefit ratio (i.e. the future benefits are equal to, or greater
than, the cost of the project).

1.4.1 HAZARD MITIGATION ASSISTANCE PROGRAMS

1.4.1.A° HAZARD MITIGATION GRANT PROGRAM

The Hazard Mitigation Grant Program (HMGP) is designed to ensure that the opportunity to take
critical mitigation measures to reduce the risk of loss of life and property from future disasters is not
lost during the immediate reconstruction and recovery process following a disaster. HMGP is available,
when authorized under a presidential major disaster declaration, in the areas of the state requested by
the governor. The amount of HMGP funding available to the applicant is based upon the estimated
total federal assistance to be provided by FEMA for disaster recovery under the disaster declaration.
The HMGP is authorized under Section 404 of the Robert T. Stafford Disaster Relief and Emergency
Assistance Act, (as amended the Stafford Act), Title 42 United States Code (U.S.C.) 5170c.

1.4.1.B  PRE-DISASTER MITIGATION PROGRAM

The Pre-Disaster Mitigation (PDM) program is designed to assist states and local jurisdictions to
implement a sustained pre-disaster natural hazard mitigation program to reduce the overall risk to human
life and structures from future hazard events, while also reducing reliance on federal funding from future
disasters. The PDM program is authorized under Section 203 of the Stafford Act, 42 U.S.C. 5133.

1.4.1.C FLOOD MITIGATION ASSISTANCE PROGRAM

The Flood Mitigation Assistance (FMA) program is designed to reduce or eliminate the long-term risk of
flood damage to properties insured under the NFIP. The FMA program is authorized under Section 1366
of the National Flood Insurance Act of 1968, as amended NFIA, 42 U.S.C. 4104c.

1.4.1.D REPETITIVE FLOOD CLAIMS PROGRAM

The Repetitive Flood Claims (RFC) program is designed to reduce flood damage to individual properties
for which one or more claim payments for losses have been made under flood insurance coverage and that
will result in the greatest savings to the National Flood Insurance Fund (NFIF) in the shortest period of
time. The RFC program is authorized under Section 1323 of the NFIA, 42 U.S.C. 4030.

1.4.1.E  SEVERE REPETITIVE LOSS PROGRAM

The Severe Repetitive Loss (SRL) pilot program is designed to reduce flood damages to residential
properties that have experienced severe repetitive losses under flood insurance coverage and that will
result in the greatest savings to the NFIF in the shortest period of time. The SRL is authorized under
Section 1361A of the NFIA, 42 U.S.C. 4102a.

1.4.2 PROGRAM FUNDING SOURCES

The NFIF provides funding for FMA, RFC, and SRL programs. The PDM, FMA, RFC, and SRL programs
are subject to the availability of appropriation funding, as well as any program specific directive or
restriction made with respect to such funds.

1.4.3 COST SHARING

Under the HMA programs, the total cost to implement approved mitigation activities is generally funded
by a combination of federal and non-federal sources®. Both the federal and the non-federal shares must
be eligible costs used in direct support of approved activities under grant award. Contributions of cash,
third party in-kind services or materials, or any combination thereof, may be accepted as part of the
non-Federal cost share. For FMA, no more than half of the non-federal contribution may be from third
party in-kind contributions. In general, HMA funds may be used to pay up to 75 percent of the eligible
activity costs; the remaining 25 percent of eligible activity costs are derived from non-federal resources.



Exceptions to the 75/25 cost share are shown in Figure 1-2. —
Figure 1-2: HMA Program Cost Share Ratios g
Mitigation Activity D
Programs (Percent of Federal/Non-Federal Share) D)
HMGP 75/25 )
PDM 75/25 gﬁ)
PDM - Sub Grantee is small impoverished community 90/10 —
PDM - Tribal Grantee is small impoverished community 90/10 z
FMA 75/25
FMA - severe repetitive loss of property with Repetitive Loss Strategy 90/10

1.5 ELIGIBLE HAZARD MITIGATION ASSISTANCE PROJECTS

Projects eligible for HMA are described in the FY2011 Hazard Mitigation Assistance Unified Guidance?®.
This document consolidates the common requirements for all HMA programs and explains the unique
elements of the programs in individual sections. Additionally, it provides assistance for federal, state,
tribal, and local officials on how to apply for HMA funding for a proposed mitigation activity. Figure 1-3
is a summary of the eligible projects identified within the FY 2011 HMA Unified Guidance.

Figure 1-3: Hazard Mitigation Actions by Program

Eligible Activities HMGP PDM FMA
Mitigation Projects X X X
Property Acquisition and Structure Demolition X X X
Property Acquisition and Structure Relocation X X X
Structure Elevation X X X

Mitigation Reconstruction

Dry Flood proofing of Historic Residential Structures

>

>

Dry Flood proofing of Non-residential Structures

Minor Localized Flood Reduction Projects

Structural Retrofitting of Existing Buildings

Non-structural Retrofitting of Existing Buildings and Facilities

Safe Room Construction

Infrastructure Retrofit
Soil Stabilization
Wildfire Mitigation

Post-Disaster Code Enforcement

ISR BT = R B T I B B ]

5% Initiative Projects

Hazard Mitigation Planning
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Management Costs

1.5.1 FLOOD MITIGATION PROJECTS

1.5.1.A PROPERTY ACQUISITION & STRUCTURE DEMOLITION

Property acquisition and structure demolition projects involve the voluntary acquisition of an existing
at-risk structure and, typically, the underlying land, and conversion of the land to open space through the
demolition of the structure. The property must be deed-restricted indefinitely to open space uses to restore
and/or conserve the natural floodplain functions.
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1.5.1.B PROPERTY ACQUISITION ¢ STRUCTURE RELOCATION

Property acquisition and structure relocation projects involve the voluntary physical relocation of an
existing structure to an area outside of a hazard-prone area and, typically, the acquisition of the underlying
land. Relocation must conform to all applicable State and local regulations. The property must be deed-
restricted indefinitely to open space uses to restore and/or conserve the natural floodplain functions.

1.5.1.C STRUCTURE ELEVATION

Structure elevation projects involve physically raising an existing structure to the Base Flood Elevation
(BFE) or higher if required by FEMA or local ordinance. Structure elevation may be achieved through a
variety of methods, including elevating on continuous foundation walls; elevating on open foundations,
such as piles, piers, posts, or columns; and elevating on fill. Foundations must be designed to properly
address all loads and be appropriately connected to the floor structure above. Utilities must be properly
elevated as well.

1.5.1.D MITIGATION RECONSTRUCTION

Mitigation reconstruction projects involve the construction of an improved, elevated building on the

same site where an existing building and/or foundation has been partially or completely demolished or
destroyed. Mitigation reconstruction is only permitted for structures outside of the regulatory floodway or
coastal high hazard area as identified by the existing best available flood hazard data. Activities that result
in the construction of new living space at or above the BFE will only be considered when consistent with
the mitigation reconstruction requirements. Such activities are only eligible under SRL.

1.5.1.E  DRY FLOOD PROOFING
Dry flood proofing projects involve the application of techniques designed to keep structures dry by
sealing the structure to keep floodwaters out.

1.5.1.F MINOR LOCALIZED FLOOD REDUCTION PROJECTS

Minor localized flood reduction projects aim to lessen the frequency or severity of flooding and decrease
predicted flood damages, such as the installation or modification of culverts and storm water management
activities (e.g. creating retention and detention basins). These projects must not duplicate the flood
prevention activities of other federal agencies and may not constitute a section of a larger flood control
system.

1.5.2 FLOOD, EARTHQUAKE, & TORNADO MITIGATION PROJECTS

1.5.2.A STRUCTURAL RETROFITTING OF EXISTING BUILDINGS

Structural retrofitting of existing buildings projects involves modifications made to the structural elements
of a building to reduce or eliminate the risk of future damage and to protect inhabitants. The structural
elements of a building that are essential to protect in order to prevent damage include: foundations,
load-bearing walls, beams, columns, building envelope, structural floors and roofs, and the connections
between these elements.

1.5.2.B  NON-STRUCTURAL RETROFITTING OF EXISTING BUILDINGS & FACILITIES
Non-structural retrofitting of existing buildings and facilities projects involves modifications made to
the non-structural elements of a building or facility to reduce or eliminate the risk of future damage
and to protect inhabitants. Non-structural retrofits may include bracing of building contents to prevent
earthquake damage or the elevation of heating and ventilation systems.

1.5.2.C SAFE ROOM CONSTRUCTION
Safe room construction projects are designed to provide immediate life-safety protection for people in
public and private structures from tornado and severe wind events. For HMA, the term “safe room”



only applies to extreme wind (combined tornado and hurricane) in residential, non-residential, and
community safe rooms; tornado community safe rooms; and hurricane community safe rooms. This type
of project includes retrofits of existing facilities or new safe room construction projects, and applies to
both single and multi-use facilities.

1.5.2.D INFRASTRUCTURE RETROFIT
Infrastructure retrofit projects involve measures to reduce risk to existing utility systems, roads, and
bridges.

1.5.2.E  SOIL STABILIZATION

Soil stabilization projects aim to reduce risk to structures or infrastructure from erosion and landslides,
including: installing geo-textiles and vegetative buffer strips, stabilizing sod, preserving mature vegetation,
decreasing slope angles, and stabilizing with rip rap and other means of slope anchoring. These projects
must not duplicate the activities of other federal agencies.

1.5.3 WILDFIRE MITIGATION PROJECTS

1.5.3.A DEFENSIBLE SPACE FOR WILDFIRE
Defensible space for wildfire projects involves the creation of perimeters around homes, structures, and
critical facilities through the removal or reduction of flammable vegetation.

1.5.3.B  APPLICATION OF IGNITION-RESISTANT CONSTRUCTION
Application of ignition-resistant construction projects involve the application of ignition-resistant

techniques and/or non-combustible materials on new and existing homes, structures, and critical facilities.

1.5.3.C HAZARDOUS FUELS REDUCTION
Hazardous fuels reduction projects involve the removal of vegetative fuels near to the at-risk structure
that, if ignited, pose significant threat to human life and property, especially critical facilities.

1.5.4 ALL-NATURAL HAZARD MITIGATION PROJECTS

1.5.4.A  POST-DISASTER CODE ENFORCEMENT

Post-disaster code enforcement projects are designed to support the post-disaster rebuilding effort by
ensuring that sufficient expertise is on hand to ensure appropriate codes and standards are utilized and
enforced.

1.5.4.B 5% INITIATIVE PROJECTS

Five percent initiative projects provide an opportunity to fund mitigation actions that are consistent
with the goals and objectives of the state and local mitigation plans and that meet all HMGP program
requirements, but for which it may be difficult to conduct a standard BCA to prove cost effectiveness.

1.5.4.C HAZARD MITIGATION PLANNING

Mitigation plans are the foundation for effective hazard mitigation. A mitigation plan is a demonstration
of the commitment to reduce risks from natural hazards and serves as a strategic guide for decision
makers as they commit resources.

1.6 PRESIDENTIAL DISASTER DECLARATIONS

Since 1953, there have been thirteen Presidential Disaster Declarations and two Emergency Declarations
that have occurred in Houston County. These declarations are displayed in Figure 1-4 and Figure 1-5.
During the same time period, there have been a total of forty-eight Presidential Disaster Declarations and
five Emergency Declarations in the State of Minnesota.
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Figure 1-4: Houston County Major Disaster Declarations (1953-2015)°

Declaration
Number

Date of
Incident

Date of
Declaration

Description

President

Assistance
(Individual
or Public)

DR-4131 6/20/2013 | 7/25/2013 | Severe Storms, Straight-line Winds, Obama Public
Flooding
DR-1921 6/17/2010 | 7/2/2010 Severe Storms, Tornadoes, Flooding Obama Public
DR-1772 6/6/2008 | 6/25/2008 Severe Storms, Flooding Bush Public
DR-1717 8/18/2007 | 8/23/2007 Severe Storms, Flooding Bush Both
DR-1370 3/23/2001 | 5/16/2001 Flooding Bush Both
DR-1333 5/17/2000 | 6/27/2000 Severe Storms, Flooding, Tornadoes Clinton Both
DR-1225 5/15/1998 | 6/23/1998 Severe Storms, Straight-Line Winds, Clinton Public
Tornadoes
DR-1175 3/21/1997 | 4/8/1997 Severe Storms, Flooding Clinton Both
DR-993 5/6/1993 | 6/11/1993 Flooding, Severe Storm, Tornadoes Clinton Both
DR-560 7/8/1978 | 7/8/1978 Severe Storms, Tornadoes, Hail, Flooding | Carter Both
DR-446 7/13/1974 | 7/13/1974 Severe Storms, Flooding Nixon Both
DR-255 4/18/1969 | 4/18/1969 Flooding Nixon Both
DR-188 4/11/1965 |4/11/1965 | Flooding Johnson | Both

Figure 1-5: Houston Co.

Declaration
Number

EM-3013

Date of
Incident

6/17/1976

Emergency Declarations (1953-2015)°

Date of
Declaration

6/17/1976

Description

Drought

President

Ford

Assistance
(Individual
or Public)

Public
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This updated plan has been prepared in accordance with the requirements of the Disaster Mitigation

Act of 2000 with the intention that it be adopted by Houston County and each incorporated jurisdiction
subsequent to state and federal approval. The adopting resolutions and the dates of adoption are included
in the appendix.

2.1 MULTI-JURISDICTIONAL PLAN ADOPTION

After HSEM and FEMA review the plan and approve it “pending local adoption,” the Houston County
hazard mitigation planning team will present the plan to the county and city officials of each jurisdiction
for adoption. Resolution adoptions are included in Appendix 9.1 of this plan.

2.2 JURISDICTIONAL PARTICIPATION

All incorporated jurisdictions participated in the review and update of the Houston County All-Hazard
Mitigation Plan. All cities that participated in the initial 2009 plan also participated in the 2015 update, see
Figure 2-1.

Figure 2-1: Jurisdiction Participation

Hazard Risk Mitigation Public

Jurisdiction Name

Identification Assessment Strategies Participation

Houston County

City of Brownsville
City of Caledonia
City of Eitzen

City of Hokah

City of Houston

City of La Crescent

SNINSISSNISNSS
SNINSISSNISSS

SNINSISSNISNSS

SNINSISSNISSS

City of Spring Grove
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Houston County Emergency Management and Region Nine Development Commission joined efforts
for the five year review of this mitigation plan. Houston County realizes that the recognition of and the
protection from hazards impacting the county and its residents contribute to future community and
economic development.

The planning process was organized by the planning team (see Figure 3-1) and consisted of the following
tasks:

Task 1: Organize Resources

The County Emergency Manager, with support from Region Nine Development Commission, created a
planning team to attend meetings, gather data and historical information, review drafts, and participate
in mitigation brainstorming sessions.
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Task 2: Risk Assessment

The planning team reviewed the natural and technological hazards in the existing plan and identified
which hazards to include in the update. The planning team developed hazard profiles. Each profile
included a hazard definition, history of previous occurrences, and a summary of the hazard’s extent,
location, and potential impact. The planning team then used local, state, and national resources to
inventory the county’s assets and estimate potential losses for each hazard.

Task 3: Develop Mitigation Strategies

The planning team met with representatives of each community to develop and prioritize mitigation
strategies and action items that would reduce the costs of disaster response and recovery, protect people
and infrastructure, and minimize overall disruption to the county in the event of a disaster.

Task 4: Public Involvement

The public was invited to attend a series of community meetings to discuss the draft mitigation
strategies and actions. These were held at both the county level and in individual communities covered
by the plan. Public notice was given for all meetings, see Appendix 9.2 and 9.3.

3.1 STAKEHOLDER TASKFORCE

A stakeholder taskforce (see Figure 3-1) was assembled to provide wider representation from the county
and cities within Houston County. The responsibility of the stakeholder taskforce was to provide input and
information throughout the planning process.




Figure 3-1: Planning Team Members 9]
Representing Name Position Role CI_/l_ID
Kurt Kuhlers Emergency Manager County Technical Expert (D)
Brian Pogodzinski | Engineer County Technical Expert g:)
Rich Frank Environmental Services County Technical Expert T
Houston County : ] -
Travis Lapham Deputy Sheriff County Technical Expert
Mark Inglett Sheriff County Technical Expert —
Judy Storlie County Commissioner County Leadership —
City of Houston David Breault Police Chief City Technical Expert %
ohn Meyer Fire Chief City Technical Expert
City of La Crescent J Y - - - Y - P =L
Doug Stavenau Police Chief City Technical Expert —
City of Spring Grove Paul Folz Police Chief City Technical Expert e
Crook Creek Townships Andy Moen Clerk Township Technical Expert
Yucatan Township Deborah Dewey Clerk Township Technical Expert
La Crescent Township Bob Cummings Clerk Township Technical Expert
Region Nine Danielle Walchuk | Regional Planner Consultant
Development Commission | gcott Reiten Regional Emergency Consultant
Management Planner
Jacob Thunander | Project Development Planner | Consultant
Gabriel Appiah Intern Consultant

3.2 PUBLIC INVOLVEMENT

An effort was made to solicit public input during the planning process with meetings scheduled in 2015 as
shown in Figure 3-2.

Figure 3-2: Public Meetings Held

Date Location Communities Invited
July 13%, 2015 La Crescent Community Building Brownsville, Hokah, and La Crescent
July 14", 2015 | Houston County Emergency Operations Center | Caledonia, Eitzen, and Spring Grove
July 28%, 2015 Houston Community Center Houston County
July 28",2015 | Houston County Courthouse All Communities/Houston County

The risk assessment and mitigation actions were reviewed and discussed at each meeting. Comments were
reviewed after the meeting for incorporation into the plan by Region Nine staff attending the meeting.
Information from the community meetings is available in the following appendices:

o Appendix 9.1 - Adopting Resolutions

o Appendix 9.2 - Statement of Interest in All-Hazard Mitigation Planning

o Appendix 9.3 - Meeting Announcements

o Appendix 9.4 - Affidavits of Publication of Meeting Announcements

o Appendix 9.5 - Meeting Agendas

o Appendix 9.6 - Meeting Sign-In Sheets

o Appendix 9.7 - Survey Materials




3.3 COMMUNITY INVOLVEMENT

Participation by the community in the mitigation planning process has many benefits, such as:

o Expert advice on technical and program issues

o Educate the public about hazards in the community

o Input from the public on potential risks

o Identify sources of funding for potential projects

o Develop meaningful mitigation actions supported by the community

The planning team sought participation from various representatives of county government, local city
governments, and community groups to participate.
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3.4 REVIEW OF EXISTING PLANS, STUDIES, REPORTS & TECHNICAL

INFORMATION

Information used in the preparation of this update was drawn from a variety of local, state, federal, and

private resources. The existing resources used in the update process are listed in Figure 3-3.

Figure 3-3: Planning Documents Used in Planning Process

Author(s) Year Title Description Used For
Minnesota Division of 2011 | Minnesota State Provides profile, natural County profile, hazard
Homeland Security and All-Hazard resource, and hazard identification, risk

Emergency Management

Mitigation Plan
Update

identification information

assessment, mitigation
strategies/actions

Minnesota Division of
Homeland Security and
Emergency Management

2008

Minnesota State
All-Hazard
Mitigation Plan

Provides profile, natural
resource, and hazard
identification information

County profile, hazard
identification, risk
assessment, mitigation

strategies/actions
Houston County 2007 | Houston County | Provides natural resource County profile, hazard
Environmental Services Comprehensive and development identification

Water Plan

Provides profile, natural
resource, and hazard
identification information

Houston County Planning
and Zoning

2008

Houston County
Comprehensive
Land Use Plan

Provides natural resource
and development

Provides profile, natural
resource, and hazard
identification information

County profile, hazard
identification, risk
assessment, mitigation
strategies/actions

Houston County Soil and
Water

2007

Houston County
Comprehensive
Water Plan

Provides natural resource
and development

Provides profile, natural
resource, and hazard
identification information

County profile, hazard
identification




-CION 4
CUUNTY PROFIL

4.1 LOCATION ...riiiiiiitneiiiicineeccsscnneeccsssssseeesssssssnseees 24
4.2 CITIES & TOWNSHIPS.......ovriiiiiireeiiiciineeccsccnneeeenees 25
4.3 LANDSCARPE.....ccoiiirtttttirtteniiiiicicninnnneeeeeeeeeeessssseeens 26
4.4 HYDROLOGY ..ccooiiiiinnnrnnnnnneeeeiiiiiiiiiinisnnnnnnneeeeeeeeeeessssssns 26
4.5 CLIMATE.......uuuutiiiiiinttiiiniiinneeccscnnneecssssssnseeessssssssssesses 26
4.6 1 D2 290Y (0 1163 202V 14 5 I N 28
4.7 DEVELOPMENT TRENDS .......ccciviiiniiiiiiiinneecicciinnneee. 30
4.8 ECONOMY ....iiriiiininninieinnnnnineeennnmieseesnmmmmseesssnsssnee 31

4.9 LAND COVER & LAND USE ......cccccovvvvmmnrnnnnnnneeeceeiiciccnns 32




4.1 LOCATION

Houston County covers a total of 552.06 square miles of territory located in south eastern Minnesota'.
The county lies approximately 160 miles southeast of the Minneapolis-St. Paul metropolitan area. It is
bordered to the north by Winona County, to the east by La Crosse County, Wisconsin and Vernon County,
Wisconsin, to the south by Allamakee County, Iowa, and to the west by Fillmore County.

Figure 4-1: General Location Map

L1
_
L1
(GD)
[
[
>_
}_
—
D
(@D
D

Houston County
General Location Map

\'J-Q E

5

Legend
Houston County

Manesata Counties

‘Wabasha

Olmsted | Winona

Filimore  Houston




4.2 CITIES & TOWNSHIPS

Houston County consists of seven incorporated cities and seventeen townships. The cities include:
Brownsville, Caledonia, Eitzen, Hokah, Houston La Crescent, and Spring Grove. The City of Caledonia is
the county seat. The townships include: Black Hammer, Brownsville, Caledonia, Crooked Creek, Hokah,
Houston, Jefferson, La Crescent, Mayville, Money Creek, Mount Prairie, Sheldon, Spring Grove, Union,
Wilmington, Winnebago, and Yucatan.

Figure 4-2: Local Units of Government
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4.3 LANDSCAPE

Houston County is unique because it contains some of the most rugged topography compared to any
other county in southern Minnesota." It is located on the western edge of the driftless region of the Upper
Mississippi Valley." It appears that the county was completely glaciated; however, only the patches in

the northwest are preserved. Differences in elevation range from about 636 to 1,322 feet above sea level.
Runoft that cannot be absorbed by the soil, drains into the many creeks in Houston County. These creeks
lead to three major rivers: Root, Mississippi, or the Iowa River.

There are dozens of soil types that can be found within the county, the bulk of the soil is comprised of
Lamoille-Elbaville silt loams (8.9%), Lacrescent cobbly silty clay loam (7.5%), Blackhammer-Southridge
silt loams, (5.2%), and Lamoille-Dorerton silt loams (4.6%).

4.4 HYDROLOGY

The county is part of four major watersheds: Root River, Coon-Yellow, La Crosse-Pine, and Upper Iowa'.
The Root River Watershed occupies 311 square miles, draining almost the entire county surface drainage
area. The remaining 241 square miles are divided between the La Crosse-Pine Watershed (29 square miles)
and the Coon-Yellow Watershed (167 square miles) and the Upper Iowa Watershed (45 square miles). The
county is part of 49 minor watersheds. The two largest minor watersheds completely within the county are
Crooked Creek (31.4 square miles) and Beaver Creek West (28.0 square miles).

The Root River runs generally from west to east across the entire county. The county is bordered to the
east by the Mississippi River. There are 1,788 miles of streams within the county.

The county contains 29 lakes and ponds'*. The majority of the lakes are located in the eastern part of
the county. Blue Lake is the largest lake located in the county with 363 acres. The remaining lakes have
a combined surface area of 538 acres. Lakes account for 901 acres of land (1.4 square miles) within the
county, or about .25 percent of all land within the county.

The county contains ten wetlands, marshes, swamps and bogs. The majority of the wetlands are located in
the eastern half of the county. The county’s largest wetland, Minnesota Slough, covers approximately 380
acres of territory. In total, wetlands account for 572 acres of land (.89 square miles) within the county, or
about .16 percent of all land within the county.

4.5 CLIMATE

Daily weather observations in Houston County occurs in the City of Caledonia. The Midwestern Regional
Climate Center has maintained climate records at this site since 1892. This record includes data on soil
temperature and drainage, air temperature, and precipitation. The bulk of climate data presented in this
plan has been gathered by the Midwestern Regional Climate Center through each test station in Houston
County and the National Climatic Data Center.

Houston County, like the rest of Minnesota, has an extreme continental climate. The county sits in the
heart of the North American land mass and lies within an area where cold, dry air from Canada battles
for control of the atmosphere with warm, moist air from the Gulf of Mexico'. The result is a variety of
extreme temperature possibilities, ranging from 104°F on July 26" 1894 to -37°F on January 15" 1963. In
July, daily temperatures range from the low eighties to the low sixties with an average of approximately
71°F Daily temperatures in January range from the low twenties to the single digits, with an average of
approximately 15°F. The annual average temperature is 45°F.

The typical heating season lasts from October to May and has an average of 7,762 heating degree-days. A
heating degree-day is the difference between the selected base temperature (65°F) and the average daily
temperature. One unit is accumulated for each degree the average daily temperature is below the base



temperature (base temperature — average daily temperature = X heating degree days). The unit is designed
to measure heating fuel costs for an area.

The growing season (with a base temperature of 32°F) lasts roughly 150 days. The last spring frost usually
occurs in the first week of May and the first fall frost usually occurs in the last week of September.

On average, the daily soil temperature normally reaches 500F between April 15" and April 20™ - this
threshold is important because corn and soybeans cannot be planted until the soil temperature reaches
50°F and 55°F, respectively. Houston County averages 2,300-2,700 growing degree-days during normal
growing degree days (May-September). A growing degree-day, like a heating degree-day, is the difference
between the average daily temperature and the base temperature (50°F). One unit is accumulated for each
degree the average daily temperature is above the base temperature (average daily temperature - base
temperature = X growing degree days). The unit is designed to measure the length of the growing season.

The county receives an average of 33.05 inches of precipitation annually. December through February is
the driest time of year; June through August is the wettest time of year. The wettest year on record is 2007,
with a total of 52.85 inches. The driest year on record is 1910, with a total of 14.30 inches. The record for
one-day maximum precipitation is 15.10 inches, which fell on August 19, 2007 in Hokah'". Currently, this
is the state record for one-day precipitation.

The average annual snowfall for the county is 43 inches's. With an average of 13.3 inches, March is the
snowiest month, followed by December (8.6 inches) and January (8.2 inches). The snowiest season on
record is the winter of 1958-1959 when a total 91.6 inches fell.

Figure 4-3: Growing Degree Days
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4.6 DEMOGRAPHY

According to the 2010 Census, the county had a total population of 19,027". Fifty-nine percent of

the population lives in an incorporated area, or city. The remaining forty-one percent lives in an
unincorporated area, or township. During the first decade of the 21 Century, the urban and rural
population of the county decreased by 2.39% and 5.09% respectively. This pattern is reflective of national
and global trends of outmigration from rural areas to larger towns and cities.

Between 2000 and 2010, the county’s total population decreased by 3.63 percent (691 people). The
Cities of Eitzen and Spring Grove, and the townships of Caledonia and Money Creek were the only local
jurisdictions to witness a population increase. All of the other jurisdictions lost population (see Figure
4-4). The rate of decline varied greatly, from -1.89 percent in La Crescent to -24.85 percent in Black
Hammer Township (see Figure 4-5).
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Figure 4-4: Urban Population Change'”

Name of Local Type of Local Population Population Population % Population

Jurisdiction Jurisdiction 2000 2010 Change Change
Brownsville City 517 466 -51 -9.86%
Caledonia City 2,965 2,868 -97 -3.27%
Eitzen City 229 243 14 6.11%
Hokah City 614 580 -34 -5.54%
Houston City 1,020 979 -41 -4.02%
La Crescent City 4,923 4,830 -93 -1.89%
Spring Grove 1,304 1,330 26 1.99%

TOTAL 11,572 11,296 -276 -2.39%

Figure 4-5: Rural Population Change'’

Name of Local  Type of Local Population Population Population % Population

Jurisdiction Jurisdiction 2000 2010 Change Change
Black Hammer Township 326 245 -81 -24.85%
Brownsville Township 462 445 -17 -3.68%
Caledonia Township 625 641 16 2.56%
Crooked Creek Township 323 285 -38 -11.76%
Hokah Township 545 497 -48 -8.81%
Houston Township 438 396 -42 -9.59%
Jefferson Township 129 129 0 0%

La Crescent Township 1,487 1,446 -41 -2.76%
Mayville Township 427 409 -18 -4.22%
Money Creek Township 547 597 50 9.14%

Mound Prairie Township 661 606 -55 -8.32%
Sheldon Township 289 266 -23 -7.96%
Spring Grove Township 422 402 -20 -4.74%
Union Township 385 370 -15 -3.90%
Wilmington Township 472 434 -38 -8.05%
Winnebago Township 257 240 -17 -6.61%
Yucatan Township 351 323 -28 7.98%

TOTAL 8,146 7,731 -415 -5.09%




Overall, the county is 49.6 percent male and 50.40 percent female. The county’s population pyramid,
depicted in Figure 4-6, indicates a relatively stable population. The Baby Boomer generation is present
between the ages of 51 and 70. The pyramid also indicates that the cohorts of males and females age 0-19
are approximately the same size as the Baby Boomer cohort.

Figure 4-6: Population Pyramid"’
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POPULATION

Racially, the county is predominantly White/Caucasian (see Figure 4-7). The second largest race is Black/
African American (1.1%). The county, 97.6% White/Caucasian, is less racially diverse than the state, 85.3%
White/Caucasian, and considerably less diverse than the nation, 72.4% White/Caucasian.

Figure 4-7: Race'’

® White /Caucasian m Black/African American
» American Indian and Alaska Native m Asian

® Two or More Races




L1 4.7 DEVELOPMENT TRENDS
E The most recent projections released by the United States Census Bureau indicates the county’s total
- population will slightly decrease over the century by approximately 25 people or -0.09 percent (109)
Y~ (see Figure 4-8). The City of Houston (7.64%) and Sheldon Township (9.01%) are the only expected
O communities to make any significant gain in population.
> The majority of land in the county is expected to remain agricultural in character. New urban development
— is not expected to occur. Any commercial, industrial and residential development, if it occurs, will be
= within all city boundaries.
D)
)
o Figure 4-8: Population Change 2000-2010 and 2010-2020"
Name of Local  Type of Local Change 2000- Change
Jurisdiction Jurisdiction 2010 2010-2020

Houston County -3.50% -.09%

Caledonia City -1.38% -3.33%

Brownsville City -8.09% -1.75%

Eitzen City -4.33% 1.60%

Hokah City -5.84% -17%

Houston City -4.02% 7.64%

La Crescent City -1.13% -2.40%

Spring Grove City -5.27% 1.68%

Black Hammer Township -12.81 -2.09

Brownsville Township -8.06 -1.38

Caledonia Township -5.74 -1.92

Crooked Creek | Township -4.36 1.71

Hokah Township -6.40 -1.02

Houston Township -1.98 4.50

Jefferson Township -4.44 1.50

La Crescent Township -6.29 -2.21

Mayville Township -3.54 0.72

Money Creek Township -1.49 3.48

Mound Prairie Township -4.72 0.65

Sheldon Township -5.00 9.01

Spring Grove Township -4.51 2.16

Union Township -4.64 0.53

Wilmington Township 0.93 4.08

Winnebago Township -4.38 1.62

Yucatan Township -3.58 7.07




4.8 ECONOMY L1
—
According to the 2007 Economic and Agricultural Censuses, the county witnesses approximately $260 I
million in economic activity annually. The most profitable segment of the economy is retail trade, which -
is responsible for more than half of the county’s economic activity. The next most profitable segment is o'
agriculture, followed by accommodation and food services, which when combined account for over a -
third of the county’s economic activity (see Figure 4-9). -
Figure 4-9: Economic Activity'® E
=
Accommodation and food services $8,029,000 3.09% -
Administrative, support, waste management & $6,522,000 2.51% —
remediation services
Agriculture $90,999,000 35.06%
Arts, entertainment, and recreation * *
Educational services * *
Health care and social assistance * *
Information * o
Manufacturing * *
Other services (except public administration) * *
Professional, scientific, and technical services * *
Real estate and rental and leasing $1,539,000 0.59%
Retail trade $152,459,000 58.74%
Wholesale trade * *
Total, All Segments $259,548,000 100.00%

* Withheld to avoid disclosing data for individual companies.
** Not available or not comparable.

According to the Department of Employment and Economic Development, the county had an average
employment of 4,972 in 2014.” The education and health services industry attributed the most jobs, with
1,557. The next largest industries by employment were trade, transportation, and utilities with 1,053
employees and manufacturing with 598 employees (see Figure 4-10).

Figure 4-10: Employment by Industry*

Industry Employment Percent of Total
Natural Resources and Mining 161 3.24%
Construction 279 5.61%
Manufacturing 598 12.03%
Trade, Transportation and Utilities 1,053 21.18%
Information 188 3.78%
Financial Activities 112 2.25%
Professional and Business Services 231 4.65%
Education and Health Services 1,557 31.32%
Leisure and Hospitality 238 4.79%
Other Services 105 2.11%
Public Administration 450 9.05%

Total, All Industries 4,972 100.00%
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According to the Census Bureau’s 2014 American Community Survey, the county has a per capita income
of $26,450 and a median household income of $49,698, compared to the state’s per capita income of
$30,913 and median household income of $59,836%'.

The county’s unemployment rate for 2014 was 4.4 percent compared to the states unemployment rate of
4.2 percent®. The county poverty rate was 8.1 percent for families and 10.9 percent for individuals®*'. By
comparison the state poverty rate was 7.4 percent for families and 11.5 percent for individuals®.

4.9 LAND COVER & LAND USE

Land cover and land use are often used interchangeably. For the purposes of this plan, land cover will be
defined as the vegetation, structures, or other materials that cover the surface of the Earth. Land use will be
defined as the economic/societal use of the land.

The dominant land cover for the county is forest land (39.6%), cultivated land (38.4%), and hay/pasture/
grasslands (16.0%). Developed land accounts for 2.3 percent of the county. Figure 4-11 depicts the
breakdown of land cover by type within the county.

Figure 4-11: Land Cover Statistics*

Description Acres Percent
Urban and Rural Development | 8,394 2.3
Cultivated Land 139,693 | 38.4
Hay/Pasture/Grassland 58,402 | 16.0
Brushland 1,012 0.3
Forested 144,199 | 39.6
Water 8,276 2.3
Bog/Marsh/Fen 3,657 1.0
Mining 276 0.1

Total 363,908 100%
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5.1 IDENTIFYING HAZARDS

5.1.1 HAZARD IDENTIFICATION

Hazard identification is a critical component of risk assessment and the mitigation planning process. The
2009 county plan identified 19 hazards. In the 2015 update, the original hazards were reconsidered and
reorganized into nine categories. The reorganization was undertaken to simplify the categorization of
hazards. The changes are depicted left-to-right in Figure 5-1. The reorganization of the hazards for the
update took into consideration several documents, including FEMA’s Multi-Hazard Identification and
Risk Assessment A Cornerstone of the National Mitigation Strategy (MHIRA), Minnesota State 2008
All-Hazard Mitigation Plan, Minnesota State 2011 All-Hazard Mitigation Plan Update, Minnesota State
2014 All-Hazard Mitigation Plan Update and HSEM’s River County Template. A number of other county
hazard mitigation plans were reviewed as well.
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Figure 5-1: Hazards 2009 Plan vs. 2015 Update

Hazards in 2009 Plan Hazards in 2015 Update

Natural Hazards Flooding
« Drought Drought
«  Excessive Heat Land Subsidence and Sinkholes
o  Fire (Wildfire) .
« Flooding Fire
o Fog o  Wildfire
e Hail o  Structural Fire

o Land Subsidence and Sinkholes

o Landslide Summer Storms

« Lightning o Fog
o Tornado o  Extreme Temperatures
e Wind o  Wind Events
o Severe Winter Storms — Blizzard, Extreme Cold, + Hail
Ice Storm e Tornado

e Lightni
Technological Hazards 1ghtning
Winter Storms

o Fire

o Hazardous Materials o  Extreme Temperatures
o Infectious Disease Outbreak o Wind Events

o Infrastructure o  Blizzards

o Nuclear Storage Facility o Ice Storms

s Terrorism Hazardous Materials

+  Water Supply Contamination « Fixed Events

o Transportation Related Events
o Nuclear Storage Facility

Essential Services Failure

o Dam/Levee Failure
o  Wastewater Treatment Failure
o Water Supply Contamination

Human and Animal Related Hazards

o Terrorism
o Infectious Disease Outbreak
e Animal Disease Outbreak




Changes from the 2009 plan include:

o Addition of Structural Fire

o Addition of Summer Storms, which includes fog, extreme temperatures, wind events, hail,
tornadoes, and lightning

« Change from Extreme Winter Storms to Winter Storms and addition of Wind Events

o Creating a Hazardous Materials hazard, which includes fixed events, transportation related events,
and nuclear storage facility

o Addition of Essential Services Failure, which includes dam/levee failure, wastewater treatment
failure, and water supply contamination

o Creation of a Human and Animal Related Hazards, which includes terrorism, infectious disease
outbreak, and animal disease outbreak

5.1.2 NATIONAL CLIMATIC DATA CENTER RECORDS

The National Climatic Data Center (NCDC)* provided the storm event data used in this update. It should
be noted that NCDC records are estimates of damage complied by the National Weather Service from
local, state, and national sources. These estimates are often preliminary in nature. The estimates may not
match the final assessment of the damage related to a specific weather event.

The NCDC lists 283 reported severe weather events having occurred in Houston County. The full NCDC
listing is included as Appendix 9.8. The profile section of the update includes summaries of the following
hazards from the NCDC listing: blizzards, extreme cold/wind chill, excessive heat, flash flood/flood,
funnel cloud, hail, excessive heat, heavy rain, heavy snow, high wind, ice storm, lightning, thunderstorm,
tornado, and winter storm.

5.2 VULNERABILITY ASSESSMENT

The vulnerability assessment includes an inventory of critical facilities within the county and areas of
special consideration. Critical facilities are broken into five categories: essential facilities, transportation
systems, lifeline utilities, high potential loss facilities, and hazardous material facilities. Special
considerations include: economic elements; historic, cultural, and natural resource areas; vulnerable
populations; and special considerations. The inventory includes facility type and location. Where
possible, an estimated replacement value was also included. Replacement values were determined using a
combination of county assessor records and data provided by individual cities.

The vulnerability assessment also includes an estimate of the county’s total building exposure (public
and private). Building exposure includes the number of buildings/structures in the county, along with an
estimate of their improved value.
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E 5.2.1 CRITICAL FACILITIES
Lot 5.2.2.A  ESSENTIAL FACILITIES
> Essential facilities are vital to the health and welfare of the whole population and are especially important
g following hazard events. Essential facilities include: medical care facilities (hospitals and clinics), police
L and fire stations, emergency operations centers, and schools* ?. As part of the update process, a total of six
N law enforcement departments, seven fire departments and eight medical care facilities were identified in
P Houston County, Figure 5-2 through Figure 5-6 list these individual essential facilities, their location, and
— estimated replacement values, as determined by the County Assessor’s Office using the most recent data
N available.
o Figure 5-2: Essential Facilities - Law Enforcement?*
o Facility Location Replacement Value
Caledonia Police Department 304 E Main St., Caledonia $130,500
Houston County Law Enforcement 306 S Marshall St., Caledonia $15,775,800
Center/Sherift’s Department
Hokah Police Department 102 Main St., Hokah $37,300
Houston Police Department 105 W Maple St., Houston *
La Crescent Police Department 315 Main St., La Crescent $396,500
Spring Grove Police Department 118 1st Ave. NW, Spring Grove $236,900
Figure 5-3: Essential Facilities - Emergency Response?*
Facility Location Replacement Value
Brownsville Fire Department 408 Main St., Brownsville *
Caledonia Ambulance Service 231 E Main St., Caledonia $447,900
Caledonia Volunteer Fire Department 201 E Main St., Caledonia $1,057,700
Houston County Emergency Management | 306 S Marshall St., Caledonia $15,775,800
Eitzen Fire Department 202 E Main St., Eitzen $280,000
Hokah Fire Department 9 Mill St., Hokah $324,600
Houston Community Ambulance 113 W Maple St., Houston *
Houston Fire Department 110 W Gate Dr,, Houston *
La Crescent Fire Department 336 S 1'St., La Crescent $667,300
Spring Grove Ambulance Service 172 W Main St., Spring Grove $900,300
Spring Grove Fire Department 172 W Main St., Spring Grove *
Figure 5-4: Essential Facilities - Medical Care*
Facility Location Replacement Value
Caledonia Veterinary Clinic 126 W Main St., Caledonia *
Franciscan Skemp Caledonia Clinic - Mayo | 701 N Sprague St., Caledonia *
Health System
Hiawatha Valley Mental Health Center 121 S Marshall St., Caledonia $111,200
Houston County Public Health 611 Vista Dr., Caledonia $855,100
Richard Faivre, Dvm 10989 Carsten Corner Dr., Eitzen | $206,800
Gundersen Health System-Houston 511 E Maple St., Houston *
Valley View Healthcare and Rehab 510 E Cedar St., Houston $1,525,700
Franciscan Skemp La Crescent Clinic - Mayo | 524 N Elm St., La Crescent $306,600
Health System
Gundersen Lutheran Clinic of La Crescent 226 N 2 St., La Crescent *
Gundersen Health System 123 5% Ave. SE, Spring Grove $1,481,100
Tri - County Veterinary Services 504 E Main St., Spring Grove *

*Unavailable




Figure 5-5: Essential Facilities - Funeral Homes*® —
Facility Location Replacement Value I_Zu
Jandt-Fredrickson Funeral Home 518 W Main St., Caledonia * >
McCormick Funeral Home 205 Main St. E, Caledonia $129,700 9
Hoff Funeral and Cremation - Houston 710 E Cedar St., Houston * ﬁ
Schumacher-Kish Funeral Home 412 S 3rd St., La Crescent $139,400 )
Roble Funeral Home 225 E Main St., Spring Grove $91,900 2
Figure 5-6: Essential Facilities - Schools*” >
Facility Location Replacement Value C%)
Caledonia Elementary School 511 W Main St., Caledonia $2,664,700 Q_i
Caledonia High/Middle School 825 N Warrior Ave., Caledonia | *
St. John's Lutheran School 720 N Marshall St., Caledonia $1,183,900
St. Mary's Catholic School 308 E South St, Caledonia *
St. Peter’s School 34 Main St., Hokah *
Early Childhood Family Education (ECFE) 402 S. Grant St., Houston $46,900
Houston Elementary School 310 S Sherman St., Houston *
Houston High School 308 W Elm St., Houston *
Minnesota Virtual Academy 306 W Elm St., Houston $3,373,400
Crucifixion Elementary School 420 S 2nd St., La Crescent *
La Crescent-Hokah Elementary School 504 S Oak St., La Crescent *
La Crescent-Hokah Middle School 1301 Lancer Blvd., La Crescent | *
La Crescent Montessori Academy 1116 S Oak St., La Crescent $409,700
La Crescent Senior High School 1301 Lancer Blvd., La Crescent | *
Spring Grove Public School 113 2nd Ave. NW, Spring Grove | $9,700

Figure 5-7: Houston County Essential Facilities Map

Houston County
Essential Facilities
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5.2.1.B°  TRANSPORTATION SYSTEMS

Transportation systems are essential to the social and economic needs of our society. These systems also
play a critical role in the response to and recovery from hazard events. Essential transportation systems
include: airway, highway, railway, waterway facilities, and infrastructure. Figure 5-7 summarizes the
transportation systems identified through the update process.

Bridges

There are a total of 164 bridges in Houston County. According to the Federal Highway Administration,
seventeen of these bridges are structurally deficient®. The classification Structurally Deficient is used to
determine eligibility for federal bridge replacement and rehabilitation funding®. Bridges that are deemed
to be structurally deficient are not necessarily unsafe. A structurally deficient bridge typically needs
maintenance, repair, and eventual rehabilitation or replacement to address deficiencies. To remain open
to traffic, structurally deficient bridges are often posted with reduced weight limits that restrict the gross
weight of vehicles using the bridges. If unsafe conditions are identified during a physical inspection, the
structure will be closed.

5.2.1.C LIFELINE UTILITY SYSTEMS

Lifeline utility systems are essential for the provision of basic services, such as heat, power, and potable
water. These systems include the facilities and infrastructure related to: electric power, potable water,
wastewater/storm water, natural gas, and oil.

Figure 5-8 through Figure 5-12 list the number and type of lifeline utility systems identified through the
update process.

Figure 5-8: Transportation Systems?®2¢

Owner Description Location Replacement Value

Houston County Airport Caledonia *
CP RAIL; STR 46 La Crescent *
Shore Acres Railroad Bridge (Soo Line | La Crescent *
Railroad Over Mississippi River)

uUs US Highway 14/61 # 288.407 miles La Crescent *

State of Minnesota | Trunk Highway # 26 285.910 miles La Crescent Township | *

State of Minnesota | Trunk Highway # 44, 282.689 miles Hokah *

State of Minnesota | Trunk Highway 76 # 269.622 miles Houston *

State of Minnesota | Trunk Highway 76 # 270.509 miles Houston Township *

Figure 5-9: Lifeline Utility Systems - Electric Power’!

Replacement
Owner Description Location Value
Brownsville SubStation, Brownsville *
Caledonia Municipal Substation - | 597 Kruckow Ave., Caledonia $282,600
City of Caledonia Kruckow Ave.
Caledonia SubStation 321 E Main St., Caledonia *
City of Houston Houston Substation 6369 Highway 76, Houston *
City of La Crescent La Crescent - Substation La Crescent *
City of Spring Grove Spring Grove Substation 19444 Trunk Highway 63, Spring Grove | *
Tri-County Electric Coop. gﬁi}ftzﬁg‘g’g;‘itrs lljricnogog IjOVe Spring Grove ¥

*Unavailable



Figure 5-10: Lifeline Utility Systems - Potable Water **2¢ —
Owner Description Location Replacement Value 5
City of Brownsville Brownsville * S
Caledonia Water Treatment Plant | Caledonia * 9
City of Caledonia Watertower 231 E Main St., Caledonia * CI_/I_ID
Well # 2 Ramsey St., Caledonia * D)
City of Eitzen Well # 2 Eitzen * @
, Well #1 900 B St., Hokah * -
City of Hokah
Well # 2 Hokah * N
City of Houston Well # 2 Houston * D
Albrecht Water Treatment Plant | La Crescent * (e
. Well #2 La Crescent *
City of La Crescent
Well #3 La Crescent *
Well #4 La Crescent *
. . Water Treatment Plant Spring Grove *
City of Spring Grove ;
Wells # 4 Spring Grove *

Figure 5-11: Lifeline Utility Systems - Wastewater/Stormwater **2

Replacement
Owner Description Location Value
City of Brownsville | Brownsville WWTP 402 Hamilton St., Brownsville *
. ) Caledonia Sewage Treatment 513 Old Highway Dr., Caledonia | *
City of Caledonia - - - -
Miken Composites LLP 139 Bissen St., Caledonia *
Houston County Solid Waste 304 S Marshall St. # 202, *
Houston County .
Caledonia
City of Eitzen Eitzen *
. Hokah Disposal Plant 206 Railroad Trl., Hokah *
City of Hokah :
Hokah Waste Water Treatment 206 Railroad Trl., Hokah *
City of Houston Houston Disposal Plant 300 N Sheridan St., Houston *
) Brush/Debris 37 Main St., La Crescent *
City of La Crescent
La Crescent WWTP 517 S Chestnut St., La Crescent *
City of Spring Grove | Disposal Plant 500 1st Ave. SW, Spring Grove *

Figure 5-12: Lifeline Utility Systems - Natural Gas*

Replacement
Description Location Value
Northern Natural Natural Gas Pipe Line Diagonal between TIOINR7W S | *
Gas Company and T1I04N R4 W

*Unavailable




— Figure 5-13: Lifeline Utility Systems - Oil*®
—
L Replacement
S Owner Description Location Value
9 Adium Gas Station 205 S Marshall St., Caledonia $73,800
CI_/I_I) B & M Services Gas Station 128 N Kingston St., Caledonia $94,000
) Kwik Trip Gas Station 110 N Sunset Blvd., Caledonia $347,300
@ Sinclair Gas Station 304 S Highway 44/76, Caledonia | *
=L BP Gas Station 801 E Cedar St., Houston *
o Cenex Gas Station 103 E Cedar St., Houston $146,500
2 Cenex Gas Station 113 Main St., Hokah *
[ Kwik Trip Gas Station 477 N Mill St., Hokah *
Kwik Trip Gas Station 216 N 4th St., La Crescent *
Kwik Trip Gas Station 319 S 3rd St., La Crescent $46,100
Sinclair Gas Station 301 Kistler Dr., La Crescent $513,300
BP Gas Station 118 W Main St., Spring Grove *
Kwik Trip Gas Station 142 W Main St., Spring Grove *
5.2.1.D HIGH POTENTIAL LOSS FACILITIES

High potential loss facilities are facilities that would have a potentially high loss associated with them in
the event of a hazard event. Examples of these systems include dams, military installations, and nuclear
power plants.

Figure 5-14: High Potential Loss Facilities - Dams*

Dam Name Owner Type Location Max Storage
Bear Creek Site 8 SWCD of Root River Earth | S28T101NRO7W |51
Bear Creek Site 3 SWCD of Root River Earth | S15 T10IN RO7W | 25
Bear Creek Site 17 SWCD of Root River Earth | S34 T1I0IN RO7W | 118
Crooked Creek R-1 Crooked Creek SWCD Earth | TI02N R5W S8 307.5
Crooked Creek S-3 WD of Crooked Creek Earth | S30T102NRO5W | 288
Crooked Creek S1-B | WD of Crooked Creek Earth | S04T102N RO5W | 50
Crooked Creek R-1 WD of Crooked Creek &KWOHLERS | Earth | SO8T102N RO5W | 307.5
Crooked Creek R-3 WD of Crooked Creek Earth | S27 T102N RO5W | 1202
Crooked Creek R-2 WD of Crooked Creek Earth | S16 T102N RO5W | 314
Crooked Creek R-4 | WD of Crooked Creek Gravity | $24 T102N RO5W | 450

Figure 5-15: High Potential Loss Facilities — Other
Owner Location Replacement Value

City Hall and Fire Station 202 E Main St., Eitzen *
Community Center 207 E Main St., Eitzen *
Red's IGA MN-44, Spring Grove *
Spring Grove Communication Coop 166 W Main St., Spring Grove $20,000

*Unavailable



5.2.1.E HAZARDOUS MATERIAL FACILITIES

Hazardous material facilities contain substances that are toxic and which pose a threat to human safety
and the environment. These hazardous materials include: corrosives, explosives, flammable materials,
radioactive materials, and toxins. The Minnesota Pollution Control Agency (MPCA) keeps a database of
potentially contaminated sites and sites where pollution control permits have been issued. Figure 5-15
below depicts MPCA data for Houston County, including active and inactive sites. The MPCA includes a
total of 1,185 sites; 807 that are active and 378 that are inactive.

Figure 5-16: MPCA Contaminated Sites and Environmental Permits*

Activity Description Active Inactive
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Air Permit Issued for businesses that create air pollutants typically generated 9 0
through industrial activities. For example: fine particles, ozone,
mercury, etc.

CERCLIS Site The federal Comprehensive Environmental Response, 1 1
Compensation and Liability Information System (CERCLIS) is
a database of sites that are suspected to be contaminated and are
undergoing further investigation.

Construction Stormwater | Issued to construction site owners/operators. Designed to prevent 0 0
Permit polluted stormwater from reaching lakes, streams and wetlands.
Construction Stormwater | Sites where a construction project with an existing stormwater 51 90
Site Subdivision permit has been subdivided into smaller parcels.
Feedlot Sites where animals are confined for feeding, breeding, or holding. 534 57
Ranges from small farms to large-scale commercial livestock
operations.
Hazardous Waste (Small | Generates less than 2,200 pounds of hazardous waste, or 2.2 pounds 78 116
to Minimal Quantity of acutely hazardous waste, per calendar month.
Generator)
Industrial Stormwater Issued to industrial site owner/operators. Designed to prevent 21 7
Permit polluted stormwater from reaching lakes, streams and wetlands.
Pollutants may include: toxic metals, oil, grease, de-icing salts, etc.
Landfill, Permitted By Landfills that have a small capacity and/or operate for a short period 1 2
Rule of time that are not required to obtain an individual solid waste

permit. For example: yard waste composting facilities, recycling
facilities, and energy recovery facilities.

Leak Site Locations where a release of petroleum products has occurred from 30 37
a tank system.

Tank Site Sites with a storage tank on the premises. For example: gas stations, 66 51
bus & trucking companies, factories that process sugar beets,
ethanol, pulp, paper, or chemicals, etc.

Unpermitted Dump Site | Landfills that never held a valid MPCA permit. Generally these 1 11
dumps existed prior to permitting requirements (pre-1967) and
were old farm/municipal disposal sites.

Voluntary Investigation & | Non-petroleum brownfield sites that are part of the VIC technical 0 2
Cleanup (VIC) Site assistance program.
Wastewater Discharger Facilities that generates or treats wastewater for discharge onto 15 4

land or into water. Includes: sewage treatment plants and some
manufacturers.




— 5.2.2 SPECIAL CONSIDERATIONS
5 5.2.2A ECONOMIC ELEMENTS
> Economic elements are the facilities that impact the welfare and stability of the local and/or regional
) economy. These elements include major employers and financial institutions. Figure 5-16 and Figure 5-17
Cl_I/_lj list the number and type of economic elements identified through the update process.
g Figure 5-17: Financial Institutions®
T Replacement
Name Location Value
C%) Bank of the West - Caledonia Branch 124 E Grove St., Caledonia $341,300
~ Eitzen State Bank- Caledonia 115 N Highway 44/76, Caledonia $143,100
Merchants Bank NA, Caledonia 115 W Washington St., Caledonia $574,700
Eitzen State Bank- Eitzen Office 108 Towa Ave., Eitzen $274,700
Eastwood Bank - Houston Branch 108 E Cedar St., Houston $155,900
Rushford State Bank Houston Office 119 E Cedar St., Houston $189,200
Security State Bank of Lewiston - Hokah Branch 100 Main St., Hokah $59,700
Altra Federal Credit Union 205 N Chestnut, Ste. 102, La Crescent $498,200
Home Federal Savings Bank 208 S Walnut St., La Crescent $332,600
Merchants Bank, NA - La Crescent 316 Main Street, La Crescent $1,195,500
State Bank Financial - La Crescent Branch 109 S Walnut St., La Crescent $933,100
Merchants Bank NA 126 W Main St., Spring Grove $117,500
Figure 5-18: Major Employers*
Annual Sales Replacement
Employer Location Industry Employees ($1,000) Value
Caledonia Care & 425 N Badger St., | Nursing Care Facilities | 100 to 249 | $2.5-5 Million | $1,459,200
Rehab Caledonia (Skilled Nursing Fclts)
Caledonia Elementary | 511 W Main St., | Elementary & 50 to 99 $2,664,700
School Caledonia Secondary Schools
Caledonia Haulers Inc | 420 W Lincoln St., | Specialized Freight 100 to 249 | $20-50 Million | $282,100
Caledonia (Exc Used Gds)
Trckng Lng-Dist
Caledonia Public 511 W Main St., Elementary & 100 to 249 | * $2,664,700
Schools Dist Caledonia Secondary Schools
Houston County 304 S Marshall Ste. | Legislative Bodies 100 to 249 | * $15,775,800
Personnel Dept # 20, Caledonia
Miken Sports 131 Bissen St., All Other 100 to 249 | $10-20 Million | *
Caledonia Miscellaneous
Manufacturing
Quillin's IGA 510 Vista Dr., Supermarkets/ 50 to 99 $10-20 Million | *
Caledonia Other Grocery (Exc
Convenience) Strs
Sno-Pac Foods Inc 521 Enterprise Dr., | Fresh Fruit & 50 to 99 $100-500 $1,525,700
Caledonia Vegetable Merchant Million
Wholesalers
Bluft Country meats 106 W Main St., Butchers 1to4 % 500,000-$1 | $40,100
Eitzen million

*Unavailable




Figure 5-18: Major Employers** (con’t)

Annual Sales Replacement
Employer Location Industry Employees ($1,000) Value
Eitzen State Bank 108 Towa Ave., State Commercial 10to 19 $2.5 to $5 $274,700
Eitzen Banks million
ESR Mods 101 Iowa Ave. S, Machine Shop 1to4 $500,000 $164,300
Eitzen
Fetketter Hollow 400 E Main St., Food Service * * $70,600
Restaurant Eitzen
Gators Bar/Grill 300 E Main St., Bars 4 $120,000 $63,600
Eitzen
Hammel Equipment | 300 Iowa Ave. S, Farm Equipment & 5t09 $10-20 million | $106,400
Eitzen Supplies
Wiebke Fur Co. Inc. 218 Portland Ave., | Raw Furs 1to4 $ 500,000-$1 $196,200
Eitzen million
Hokah Cooperative 113 Main St., Gasoline * * *
Qil Association Hokah
Kwik Trip 477 N Mill St., Gas Station 12 $2,861,000 *
Hokah
Acentek 207 E Cedar St., Wired 50 to 99 $20-50 Million | *
Houston Telecommunications
Carriers
Ace Telephone Assoc | 207 E Cedar St., Data Processing, 100 to 249 | $10-20 Million | $1,422,300
Houston Hosting & Related
Services
Best Way Promotions | 200 Westgate Dr., | Fastener, Button, 50 to 99 $5-10 Million | $327,300
Houston Needle & Pin
Manufacturing
Houston Elementary 310 S Sherman St., | Elementary & 50 to 99 * $852,300
School Houston Secondary Schools
Valley View Health 510 E Cedar St., Nursing Care Facilities | 50 to 99 $2.5-5 Million | *
Care-Rehab Houston (Skilled Nursing Fclts)
ABLE Inc 1700 Lancer Blvd. | Other Social Advocacy | 50 to 99 * *
#120, La Crescent | Organizations
Crest Precast Concrete | 615 S Chestnut St., | Other Concrete 50 to 99 $5-10 Million |*
La Crescent Product
Manufacturing
Golden Living Ctr 101 S Hill St., La Offices-Physical, 50 to 99 $2.5-5 Million | $550,600
Crescent Occptnl/Speech
Thrpsts/Audlgsts
La Crescent-Hokah 703S 11" St, La Elementary & 50 to 99 * *
District 300 Crescent Secondary Schools
La Crescent-Hokah 1301 Lancer Blvd., | Elementary & 100 to 249 | * *
Public School La Crescent Secondary Schools
Truss Specialists Inc 500 Sycamore St., | Truss Manufacturing | 100 to 249 | $20-50 Million | *
La Crescent
Wieser Brothers Gen 200 Twilite St., La | New Single-Family 50 to 99 $20-50 Million | $973,400
Contr Inc Crescent Hsng Constr (Exc For-
Sale Bldrs)
Northern Engraving 202 4™ Ave. NE, All Other 50 to 99 $10-20 Million | $220,800
Spring Grove Miscellaneous
Manufacturing

*Unavailable

l_
—
Lo
>
@)
P,
Lol
)
@)
—
7
@)
o~




— Figure 5-18: Major Employers** (con’t)

5 Annual Sales Replacement

S Employer Location Industry Employees ($1,000) Value

D) Spring Grove 113 2™ Ave. NW, | Elementary & 50 to 99 * *

@ Elementary School Spring Grove Secondary Schools

o Spring Grove Public 113 2" Ave. NW, | Elementary & 50 to 99 * *

= School Spring G Secondary School

e choo pring Grove econdary Schools

T Tweeten Lutheran 125 5™ Ave. SE, Nursing Care Facilities | 50 to 99 $5-10 Million | $3,490,600
Healthcare Spring Grove (Skilled Nursing Fclts)

>

= 5.2.2.B HISTORICAL, CULTURAL, AND NATURAL RESOURCE AREAS

[

Community elements in this category are important for their historical and/or cultural significance
and natural resources. There are a variety of parks within the county. These facilities are summarized in
Figure 5-18.

Figure 5-19: Historical, Cultural, and Natural Resource Areas — Parks®

Replacement

Owner Park Name Location Value
Army Corps of Wildcat Landing & Campground 11011 State Hwy. 26, *
Engineers Brownsville

i Church of the Holy Comforter-Episcopal Main St., Brownsville *
Brownsville
Soft Ball Park & Shelter 800 Bennent St., Brownsville | *
101-205 E Main St. and 101- | $129,700
) o 108 S Kingston St., Caledonia
Caledonia Commercial Historic District
204 and 224 W Main St., $205,800
Caledonia
Caledonia Houston County Courthouse and Jail 304 Marshall St. S, Caledonia | $15,775,800
Ma Cal Grove Country Club 15939 State Hwy. 76, *
Caledonia
Schech Mill Off County Rd. 10, Caledonia | $219,200
Spafford Williams Hotel East Main at North Marshall, | *
Caledonia
Christian Bunge, Jr. Store Iowa Avenue At Main St., *
Eitzen
] Eitzen Community Park/Community Center | Eitzen *
Eitzen Eitzen Stone Barn South of Eitzen *
Johnson Mill County Rds. 5 and 23, Eitzen | *
Portland Prairie Methodist Episcopal Church | Off Minnesota Hwy., Eitzen *
Cushon's Peak Campground 18696 State Hwy. 16, Houston | *
Houston Nature Center 215 W Plum St., Houston *
Houston Money Creek Haven, Inc. 18502 County Rd. 26, Houston | $504,600
Valley High Golf Club 9203 Mound Prairie Dr., $656,400
Houston
Houston County | Houston County Courthouse/Jail 304 S Marshall St., Caledonia | *
Como Falls Park Main St., Hokah *
Hokah Hokah Municipal Building 57 Main St., Hokah $294,700
Veterans Ball Park 1t St., Hokah *

Veterans Memorial Park

400 Ash St., Hokah

*

*Unavailable




Figure 5-19: Historical, Cultural, and Natural Resource Areas - Parks*(con’t)

Jefferson
Township

Jefferson Grain Warehouse

Off Minnesota Highway,
Jefferson Township

La Crescent

Minnesota
Department of
Natural Resources

Abnet Field La Crescent *

Daniel Cameron House 429-435 S 7% St, La Crescent *

Eagles Bluff Park Red Apple Dr., La Crescent *

Harris Park County Rd. 26, La Crescent *

Kistler Park S Hill St., La Crescent *

Old Hickory Park 1200 Jonathon Ln., La *
Crescent

Pine Creek Golf Course 3815 N Pine Creek Rd., La *
Crescent

Vetsch Park N 27 St., La Crescent *

Beaver Creek Valley State Park 15954 County Rd. 1, *
Caledonia

Chisholm Valley Wildlife Management Area | T103 R7 $4 *

Ferndale Ridge Wildlife Management Area T104 R7 $32 *

Mound Prairie Wildlife Management Area T104 R5 S27 *

Root River Wildlife Management Area-Main | T104 R4 S31 *

Unit

Winnebago Creek Wildlife Management Area | T101 R4 528 *

Spring Grove

Fest building/Park

110 N Division Ave., Spring
Grove

$143,400

Roverud (Nature Park)

1% St. SW, Spring Grove

Swim Center

600 Maple Dr. Spring Grove

Supersaw Valley Campground

22885 County Rd. 19, Spring
Grove

Trollskogen (Recreation Park)

3" Ave. SW, Spring Grove

*Unavailable
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— The structures within the county that are listed in Figure 5-19 are on the National Register of Historic
— Places.
I_I_I . . .
S Figure 5-20: Historic Structures®
% Replacement
L Name Address Value
9 Bridge No. L4013 Twp. Rd. 126 over Riceford Creek, Black Hammer Twp. *
C</E) Yucatan Fort Site Black Hammer Township *
Church of the Holy Comforter--Episco | Main St., Brownsville *
> pal
2 Caledonia Commercial Historic District | 101--205 E Main St. and 101--108 S. Kingston St., Caledonia | *
[ Houston County Courthouse and Jail 304 S Marshall St., Caledonia *
Sprague, David R. and Ellsworth A., 204 and 224 W Main St., Caledonia *
Houses
Williams, Spafford, Hotel E Main St. at N Marshall St., Caledonia *
Schech Mill Off CR 10 in Beaver Creek Valley State Park, Caledonia *
Township
Bunge, Christian, Jr., Store Towa Ave. at Main St., Eitzen *
Jefferson Grain Warehouse Off MN 26, Jefferson Township *
Cameron, Daniel, House 429--435 S 7th St., La Crescent *
Bridge No. 6679 MN 76 over S Fork of Root River, Sheldon Township *
Eitzen Stone Barn Iowa Ave., Winnebago Township *
Johnson Mill CR 5 and 23, Winnebago Township *
Portland Prairie Methodist Episcopal Oftf MN 76, Winnebago Township *
Church
*Unavailable

5.2.2.C VULNERABLE POPULATIONS

Vulnerable populations are those citizens and residents that may require special assistance after a hazard
event. These populations include children, elderly, and non-English speaking persons. Figure 5-20 lists the
number and type of vulnerable populations identified through the update process.

There are currently five nursing homes and five assisted living facilities in the county. These facilities are
listed in Figure 5-21 and Figure 5-22.

Figure 5-21: Vulnerable Populations*' *

Population Type Population Number Percent of Total Population
Children 5,328 28.0%
Elderly* 3,307 17.04%
Non-English Speaking** 385 2.2%

*Persons age 65 and older
**Refers to those categorized by the U.S. Census Bureau as able to speak English “less than well”

Figure 5-22: Nursing Homes*

Number of Replacement
Facility Name Beds Location Value
Caledonia Care and Rehabilitation Center 50 425 North Badger St., Caledonia $1,459,200
Valley View Nursing Home 45 510 East Cedar St., Houston $1,525,700
Golden Living Center-La Crescent 45 101 South Hill St., La Crescent $550,600
Tweeten Lutheran Health Care Center 50 125 5th Avenue Southeast, Spring Grove $3,490,600




Figure 5-23: Assisted Living Facilities®

Facility Name Location Replacement Value
Caledonia Care and Rehab Buck | 425 North Badger St., Caledonia $1,459,200
Roseview Court Care Agency 425 North Badger St., Caledonia *

Heritage Court 110 Henderson St. Houston *
Claddagh House Inc. 333 South 2nd St. La Crescent $92,700
Spring Grove Assisted Liv LLC 130 5th Avenue SE, Spring Grove $885,700

*Unavailable

5.2.3 REPLACEMENT COSTS

Data from the Houston County Assessor’s Office indicates that there are 15,985 property parcels in the
county. Of this total, 9,120 parcels are improved. The estimated market value of all land, improved and
unimproved, is slightly greater than $2.4 billion. A breakdown of the property parcels and their estimated
market values is provided in Figure 5-24.

Figure 5-24: Parcel Data

Total Parcels

Parcels with Improvements

Parcels with Mobile Homes

Parcels without Improvements
Total EMV* of Parcels $2,466,093,400
EMV* of Land Only $1,452,921,700
EMV* of Buildings Only $1,013,171,700
*Estimated Market Value

5.2.4 FUTURE ASSETS & INFRASTRUCTURE

Houston County and the participating cities will continue to utilize their respective governing policy

and planning documents in order to mitigate the impact of hazards on future assets and infrastructure.
State governing agencies, such as the Minnesota Department of Health, Minnesota Department of
Transportation, and the Minnesota Department of Natural Resources will be contacted when appropriate.

As part of the development review process, future assets and infrastructure will be evaluated for the
hazards identified in this plan in the context of the hazard’s geographic location. Hazards which have

no specific geographic location, as identified in the hazard profile sections of this document, will not be
considered. All future assets and infrastructure will be evaluated for hazard concerns as appropriate on a
case by case basis.

5.2.5 LAND USES & DEVELOPMENT TRENDS

The geographic location of hazards, as identified in the hazard profile sections, will be considered for
future land use and development trends. Content from the Houston County All-Hazard Mitigation Plan
will be incorporated into local governing policy and planning documents as appropriate. If the local
governing policy and planning documents incorporate content from this plan, the impact of hazards on
land use and development should be mitigated.
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6.1 IDENTIFYING HAZARDS

The following sections provide insight into hazards which can potentially occur within Houston County.
The hazards which are profiled were selected based upon the planning process discussed in Section 5.1.
Figure 6-1 lists the hazards from the 2009 plan and those included in the 2015 update.

Each hazard profile contains the following sections:

o Definition & Background
o Previous Occurrences

o FEMA Declared Disasters
o Geographic Location

o Hazard Extent

o Vulnerability Analysis
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Figure 6-1: Hazards 2009 Plan vs. 2015 Update

Hazards in 2009 Plan Hazards in 2015 Update

Natural Hazards Flooding
o Drought Drought
‘ E?(cessi\fe Heat Land Subsidence and Sinkholes
o  Fire (Wildfire) )
» Flooding Fire
o Fog o  Structural Fire
e Hail o Wildfire
o Land Subsidence and Sinkholes
. Summer Storms
o Landslide
+ Lightning « Fog
e Tornado o  Extreme Temperatures
e Wind o Wind Events
o Severe Winter Storms — Blizzard, Extreme + Hail
Cold, Ice Storm + Tornado

o Lightni
Technological Hazards 1ghtning
Winter Storms

e Fire

o  Hazardous Materials o Extreme Temperatures
o Infectious Disease Outbreak + Wind Events

o Infrastructure o Blizzards

+  Nuclear Storage Facility o IceStorms

s Terrorism Hazardous Materials

o Water Supply Contamination «  Fixed Events

» Transportation Related Events
o Nuclear Storage Facility

Essential Services Failure

o Dam/Levee Failure
o  Wastewater Treatment Failure
o Water Supply Contamination

Human and Animal Related Hazards

e Terrorism
o Infectious Disease Outbreak
o Animal Disease Outbreak
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6.1.1 FLOOD

6.1.1.A DEFINITION ¢& BACKGROUND

In general, flooding occurs when land is temporarily submerged due to an excess accumulation of water.
According to the Federal Interagency Floodplain Management Task Force, flooding in the United States can
be divided into several categories, including: riverine floods, flash floods, alluvial fan floods, ice-jam floods,
dam-break floods, local drainage floods, high groundwater floods, fluctuating lake level floods, coastal
floods, debris flows, and subsidence”. In Minnesota, the most common types of flooding are riverine, flash,
and local drainage.

Riverine Flooding

Riverine flooding, also known as overbank or downstream flooding, is the most common type of flood. It
occurs when a stream or river overflows its banks and inundates the surrounding floodplain. These floods
tend to be large scale events caused by prolonged precipitation over a wide area. Floodwaters typically move
and rise slowly, and remain relatively shallow. Because it takes time for the water in the tributaries to reach
a major river, there is usually time to warn those within the flood path downstream. This type of flooding is
common in spring and summer and can be compounded by rapid snow melt and/or frozen ground.

Flash Flooding

Flash flooding, also known as upstream flooding, involves a rapid surge of rising floodwaters into a
normally dry area. Flash floods can also occur when the water level of a stream or creek rapidly rises above
a predetermined water level. These floods tend to be localized events that begin within six hours of the
causative event and typically last less than one day; flash floods do not last for two or three consecutive
days”. The Minnesota Climatology Working Group defines flash flooding as an event in which six inches of
rain or more falls within a 24 hour period®. Flash floods are typically caused by abnormally heavy rainfall
over a small area; however, flash floods can be caused by any sudden release of a large amount of water (e.g.
ice dams, dam, and levee failures). In a flash flood, the floodwaters move and rise quickly, and can become
dangerously deep. Due to the speed of flash flooding, there is often little to no warning time for those
within the flood path. Flash floods are most common in spring and summer, but can occur at any time.
Like riverine floods, flash floods can also be complicated by frozen ground.

Local Drainage Flooding

Local drainage flooding is similar to flash flooding, but is primarily the result of overwhelmed, or
inadequate infrastructure. This type of flooding typically occurs away from delineated floodplains and
recognized drainage channels. Rather, they are common in upstream areas that are flat and urbanized. In
such areas the ground’s natural ability to accommodate excess water is affected by large areas of impervious
materials (e.g. parking lots, roads, sidewalks, rooftops). These impervious surfaces inhibit infiltration

and increase surface runoff. When these factors are combined with heavy precipitation and inadequate
facilities for storm water conveyance, a community’s drainage system can become quickly overwhelmed.
Excess water then begins to pond in low lying areas. These ponds then grow larger, eventually flooding the
surrounding vicinity.

Between 1980 and 2011, there were 21 flood events in the United States that caused over $1 billion in
damages®. In total, these events caused $103.7 billion in total losses and claimed 583 lives. According to
the National Climatic Data Center, these events were primarily riverine floods caused by rapid snowmelt
and/or heavy precipitation. Although they are relatively shallow and slow moving, riverine floods produce
widespread and costly destruction. Just a few inches of floodwaters can damage homes, drown crops, and
impact economic activity. On average, riverine flooding causes more than $2 billion in losses each year.

By comparison, flash floods inflict damage on a more localized scale. This tends to limit the total amount of
destruction caused by any singular event. Due to the violent nature of flash floods however, the damage to
the flooded area is often more severe than what may occur during a riverine flood. In areas with steep hills
or deep gullies, flash floods can produce walls of water 10 to 20 feet high or higher. The destructive force



of the water can roll boulders, uproot trees, topple buildings, and wash out bridges. Flash floods tend to
collect and carry large quantities of debris, which increases the floodwaters’ destructive potential.

Flooding is the number two weather related killer in the United States. Flooding kills an average of 71
people per year (average from 2005-2014)*. Nearly half of all flood deaths are automobile-related®.

Due to people mistakenly thinking they can drive their vehicles across a flooded portion of a roadway.
The National Weather Service attributes these deaths to people underestimating the force and power of
floodwaters - six inches of water can knock a grown person off their feet, two feet of water can wash away
most automobiles. To aid in the prevention of flood related deaths, the National Weather Service issues
flood watches and warnings (see Figure 6-2).

Figure 6-2: National Weather Service Flood Alerts*

Flash Flood/Flood Watch
Flash Flood/Flood Warning

Flash flooding or flooding is possible within the designated watch area.

Flash flooding or flooding has been reported or is imminent.

L L ERVASHET IR G W e Flooding of small streams, streets, and low-lying areas (such as railroad
underpasses and urban storm drains) is occurring.

Relationship to other Hazards

Flooding is usually associated with heavy precipitation during summer storms. However, it can also

be caused by unusually heavy snowfall during the winter season that then melts when spring arrives.
Infrastructure failure can also cause flooding, for example a dam or artificial levee failure. Wildfires can
increase the speed of flooding by removing ground vegetation that would otherwise have slowed the flow of
floodwaters. The danger from flooding can be compounded when floodwaters breach facilities that contain
hazardous materials. Once contaminated, the floodwaters can spread the hazardous materials over large
areas. Flooding also poses a risk to groundwater by potentially contaminating wells within the flooded area.

6.1.1.B  PREVIOUS OCCURRENCES

NCDC records show seven flood damaging events within Houston County which resulted in costly
damages to property and crops. There have been two recorded deaths due to flooding in the county (see
Figure 6-3). A full listing of reported events can be found in Appendix 9.8.

Figure 6-3: Flooding & Heavy Rain Events (NCDC)*

Start Date Type Injuries = Deaths Property Damage Crop Damage
6/22/2013 Flash Flood 0 0 $7,100,000 $700,000
6/23/2010 Flash Flood 0 0 $4,000 $0
7/16/2008 Flash Flood 0 0 $5,000 $0
6/9/2008 Flood/Flash Flood 0 0 $9,020,000 $7,025,000
8/21/2007 Flash Flood 0 0 $1,000 $0
8/19/2007 Flood/Flash Flood 32 2 $38,350,000 $2,370,000
9/13/2005 Flash Flood 0 0 $5,000 $8,000
5/1/2001 Flood 0 0 $1,400,000 $0
4/12/2001 Flood 0 0 $1,000,000 $0
4/6/2001 Flood 0 0 $50,000 $0
7/11/2000 Flood/Flash Flood 0 0 $105,000 $195,000
6/1/2000 Flash Flood 0 0 $1,230,000 $340,000
8/9/1998 Flash Flood 0 0 $35,000 $40,000

TOTAL 32 2 $58,305,000 $10,678,000
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6.1.1.C FEMA DECLARED DISASTERS
There have been twelve federally declared disasters related to flooding in Houston County (see Figure 6-4)°.

Figure 6-4: Flood Hazard Disaster Declarations (1953-2011)

Declaration = Date of Date of Type of
Number Incident Declaration Description President Assistance
DR-4131 6/20/2013 | 07/25/2013 | Severe Storms, Straight-line Winds, | Obama Public
and Flooding
DR-1921 6/17/2010 | 7/2/2010 Severe Storms, Tornadoes, and Obama Public
Flooding
DR-1772 6/6/2008 | 6/25/2008 | Severe Storms and Flooding Bush Public
DR-1717 8/18/2007 | 8/23/2007 | Severe Storms and Flooding Bush Public and
Individual
DR-1370 3/23/2001 | 5/16/2001 Flooding Bush Public and
Individual
DR-1333 5/17/2000 | 6/27/2000 | Severe Storms, Flooding and Clinton | Public and
Tornadoes Individual
DR-1175 3/21/1997 | 4/8/1997 Severe Storms/Flooding Clinton | Public and
Individual
DR-993 5/6/1993 6/11/1993 Flooding, Severe Storm, Tornadoes | Clinton Public and
Individual
DR-560 7/8/1978 7/8/1978 Severe Storms, Tornadoes, Hail, Carter Public and
Flooding Individual
DR-446 7/13/1974 | 7/13/1974 Severe Storms, Flooding Nixon Public and
Individual
DR-255 4/18/1969 | 4/18/1969 Flooding Nixon Public and
Individual
DR-188 4/11/1965 | 4/11/1965 | Flooding Johnson | Public and
Individual

6.1.1.D GEOGRAPHIC LOCATION

The location of flooding activity is dependent on the type of flood. Sudden and extensive rainfall can create
standing water in almost any location if drainage is inadequate. HAZUS-MH was used to estimate the 100
year flood boundary. The 100 year flood boundary displays the geographic location of a 100 year flood in
relation to the existing land uses. According to the HAZUS-MH analysis, flooding is not prevalent in the
cities, but agricultural and transportation infrastructure could potentially be impacted depending on the
type of flood.

6.1.1.E HAZARD EXTENT
The extent of flooding depends upon climate (e.g. yearly precipitation levels and likelihood of heavy rainfall
events), local land use characteristics, and the size and topography of the contributing watershed.

6.1.1.F VULNERABILITY ANALYSIS
Hazards USA Multi-Hazard (Hazus-MH)

As part of a county flood mitigation strategy, Region Nine recommends Houston County utilize the FEMA
created software Hazards USA Multi-Hazard (Hazus-MH) to conduct a flood vulnerability analysis. The
software is a disaster risk assessment tool, which HSEM has determined is an integral part of Minnesota’s
risk assessment process. Hazus-MH can help Houston County communities estimate losses resulting from
floods and other related disasters.



6.1.2 DROUGHT

6.1.2.A DEFINITION & BACKGROUND

A drought is a complex natural hazard typically defined as a prolonged period of uncharacteristically dry
weather that is severe enough to cause a serious hydrologic imbalance*’. Droughts can be problematic

to define precisely, because what constitutes a deficiency in precipitation varies from region to region
(drought conditions in Minnesota are very different from drought conditions in Texas). Long-

term regional norms in precipitation, temperature, soil moisture, stream flow, lake levels, and water
consumption are compared to recent measurements in an attempt to identify and predict droughts.
Additionally, the onset and termination of drought conditions can be difficult to pinpoint. Weather events
like tornadoes and blizzards occur over a period of hours or days; however, a drought can last from several
weeks to several decades®.

The severity of a drought can differ wildly depending on duration, location, and intensity. Regional
water supply demands also heavily influence a drought’s overall environmental and economic impact.
Unfortunately, droughts are often exacerbated by human activities (e.g. the overuse of water resources
through agricultural, industrial, and/or residential consumption). Other weather events, such as heat
waves or windstorms, can also increase the severity and impact of a drought immensely. The standard
classification system for droughts is given in Figure 6-5.

Figure 6-5: Drought Classification Scheme*

Category Description Possible Impacts

Do Abnormally Dry Going into drought: short-term dryness slowing planting, growth of crops or
pastures. Coming out of drought: some lingering water deficits; pastures or
crops not fully recovered.

D1 Moderate Drought Some damage to crops, pastures; streams, reservoirs, or wells low, some water
shortages developing or imminent; voluntary water-use restrictions requested.

D2 Severe Drought Crop or pasture losses likely; water shortages common; water restrictions
imposed.

D3 Extreme Drought Major crop/pasture losses; widespread water shortages or restrictions.

D4 Exceptional Drought | Exceptional and widespread crop/pasture losses; shortages of water in

reservoirs, streams, and wells creating water emergencies.

Droughts can have a variety of impacts. Some are felt in a relatively short period of time, while others may
take much longer to become noticeable. For example, after a few weeks without rain vegetation may begin
to show signs of stress; however, it may take months for a drought’s effects on groundwater to become

fully evident. Conversely, vegetation may return to health shortly after a substantial rainfall, while it takes
much longer for groundwater to be replenished. Short term droughts last less than six months and can have
direct impacts on agriculture and other human activities (e.g. recreation & industry). Long term droughts
last longer than six months, reflect a serious hydrological imbalance, and can have severe ecological,
economic, and social consequences®.

The economic impacts of droughts can be enormous. Between 1980 and 2011 there were 16 droughts in
the United States that caused over $1 billion dollars in damage each®. Cumulatively these 16 events cost
an estimated $200.45 billion. Most of the damage was associated with crop and livestock losses. Droughts
ho also significantly impact the productivity of certain water dependent industries, such as mining and
chemical manufacturing. Other industries are dependent on water to transport goods and materials (e.g.
the shipping of commodities via river barges). While crop insurance helps to mitigate the impacts of
droughts on the economy, the economic repercussions can last for years.

Droughts can also have considerable social impacts. In the 1930’s a series of severe droughts, known as the
Dust Bowl, decimated much of the central Great Plains. The Dust Bowl resulted in the largest migration in
United States history®'. By 1940, approximately 2.5 million refugees (25% of the regional population) had
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left the plains to seek work elsewhere. Most had either abandoned their farms or were evicted. The social
upheaval that resulted from the Dust Bowl is a potent example of how droughts can impact the fabric of
American society.

Relationship to other Hazards

Droughts can increase an area’s susceptibility to wildfire by increasing the amount of dry vegetative fuel.
Vegetation weakened by a lack of sufficient moisture may also be more susceptible to attack by diseases
and invasive species. Prolonged drought can result in the loss of vegetation, thereby increasing the risk of
erosion during heavy rainfall and flood events.

6.1.2.B PREVIOUS OCCURRENCES
The 2011 Minnesota All-Hazard Mitigation Plan Update and the Minnesota Climatology Working Group
identified the droughts in Figure 6-8 as having impacted the Houston County*>.

The DNR’s Division of Ecological and Water Resources notes that between January 1%, 2014 and December
of 2014, Houston County had an average departure from normal precipitation of between -2 to 6 inches
(see Figure 6-6 and 6-7).

Figure 6-6: Droughts Impacting Houston County*

Date Location Description
September Statewide Beginning in August of 2011, Houston County had witnessed a nearly
2011 - June continuous departure from normal precipitation. This period was actually
2013 comprised of two drought events; dry conditions ceased briefly during the

spring of 2012. From October 2011 to May 2012 the majority of the county was
considered to be in a severe drought. By June 2013 conditions within the county
had returned to normal.

July 2003 - Multiple, A persistent weather pattern resulted in extremely dry weather across
October 2003 | south central, | Minnesota. Few widespread rain events moved through the state during the
southeastern | interval, and precipitation totals were less than six inches across much of

and west- Minnesota. During this three month period, rainfall totals rank among the
central lowest on record for many areas of south central and southeastern Minnesota,
Minnesota and a small portion of west central Minnesota.

1987-1989 Statewide Established new “average low precipitation” and “average high temperature”

records. Farmers lost most, if not all, of the year’s crop. Drought also affected
power production, the forest products industry, public water supplies and fish
and wildlife dependent on adequate surface water. Mississippi River flow levels
threatened to drop below the Minneapolis Water Works intake pipes.

1976-1977 Statewide Began in 1974 in parts of south-central and western MN. Most severely affected
areas were the Otter Tail and Lac Qui Parle River basins. Dry conditions caused
lower water levels in wells and caused record low stream flows throughout the
state. Late summer forest fires broke out and conflicts arose between domestic
well owners and neighboring high capacity well owners.

1931-1942 Statewide Intensity and duration differed locally.
1911-1914 Statewide Intensity and duration differed locally.




Figure 6-7: Total Departure from Normal Precipitation January 1%, 2013 - December 31%, 2014

Precipitation Departure
Jan 1 - Dec 31, 2014
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6.1.2.C FEMA DECLARED DISASTERS
The only federally declared disaster for drought to be declared in Houston County was declared June 17%,
1976° (see Figure 6-8).

Figure 6-8: Drought Hazard Disaster Declarations (1953-2013)°

Declaration  Date of Date of Type of

Number Incident  Declaration Description President Assistance
EM-3013 6/17/1976 | 6/17/1976 Drought Ford Public

6.1.2.D GEOGRAPHIC LOCATION
The entire county is at risk from drought.

6.1.2.E HAZARD EXTENT
The extent of the damage that may be caused by drought fluctuates depending on the severity and duration
of the event.

6.1.2.F VULNERABILITY ANALYSIS
Critical Facilities

Given the nature of the hazard, drought itself does not pose a significant risk to critical facilities in Houston
County. However, as mentioned, extreme drought can greatly enhance the risk of wildfires.

6.1.3 LAND SUBSIDENCE AND SINKHOLES

6.1.3.A DEFINITIONS & BACKGROUND

For the purposes of this planning process, the FEMA definition of sinkholes and land subsidence were
utilized as identified in the Minnesota State All-Hazard Mitigation Plan: There are three types of potential
problems associated with the existence or formation of sinkholes: subsidence, flooding, and pollution. The term
subsidence commonly involves a gradual sinking, but it also refers to an instantaneous or catastrophic collapse.
Karst landforms are the primary natural causes of land subsidence in Minnesota.

This definition was distributed to local jurisdictional stakeholders with risk assessment survey materials as
part of the All-Hazard Mitigation Plan updating process.

6.1.3.B  PREVIOUS OCCURRENCES
There are no significant land subsidence or sinkhole related disaster events on record for Houston County.

6.1.3.C FEMA DECLARED DISASTERS
There have been no federally declared land subsidence or sinkhole related disasters for Houston County.

6.1.3.D GEOGRAPHIC LOCATION
Houston County is almost completely covered by an active karst lands along with a majority of counties in
eastern Minnesota. See Figure 6-9 for details.



Figure 6-9: Map of Karst Formations

Minnesota Karst Lands

Covered Karst. Areas underlain by
carbonate bedrock but with more
than 100 ft. of sediment cover.

Meeker

Transition Karst. Areas underlain by
carbonate bedrock with 50 - 100 ft.
of sediment cover.

Active Karst. Areas underlain by
carbonate bedrock with less than
50 ft. of sediment cover.

Copyright © 2006 by
E. Calvin Alexander Jr., Yongli Gao, and Jeff Green,
May be reproduced with attribution. )

50 o 50 100 150 Kilometers

50 0 50 100 Miles

6.1.3.E HAZARD EXTENT
The hazard extent in Houston County varies depending on the presence of infrastructure and buildings,
severity of groundwater flooding, and extent of pollution.

6.1.3.F VULNERABILITY ANALYSIS
Houston County’s susceptibility to the hazards of sinkholes and land subsidence can be considered to be
negligible.

6.1.4 FIRE

6.1.4.A DEFINITION & BACKGROUND
The fire hazard includes wildfire and structure fire.

Wildfire

A wildfire is a fire that primarily consumes elements of the natural environment, such as grasses, shrubs,
or trees. In the State Fire Marshal’s Fire in Minnesota: 2010 Annual Report, wildfires are combined with
dumpster/trash fires into an other fires category. These other fires accounted for 36.7 percent (5,345) of all
Minnesota fires in 2010. Wildfires can occur almost anywhere in the state and during any month of the
year. In Minnesota, the majority of wildfires occur during spring while vegetation is still dormant2.

The causes of wildfires are numerous. Many wildfires occur naturally as part of an ecological cycle which
provides ecosystems with a means of reducing dead vegetation, stimulating new growth, and improving
habitat for wildlife’*. However, 85 percent of all wildfires in Minnesota occur as a result of human activity.
The largest causes are the burning of debris (38%) and arson (28%). Only two percent of wildfires in
Minnesota are the result of lightning strikes (the primary natural cause of wildfires). Nationally, 16 percent
of wildfires are caused by lightning.

The magnitude and behavior of wildfires are highly variable and are determined according to three main
factors, the first of which is fuel. For example, wildfires in Minnesota tend to be more prevalent in the
northern portion of the state than in the southern portion (both in number and destructive potential)
because the dense forest vegetation in northern Minnesota provides abundant fuel for large wildfires. In
southern Minnesota, the landscape is dominated by grassland and industrial cropland. Such vegetation
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ignites more easily and burns more quickly than dense forest, but releases comparatively little energy. As a
result, wildfires that consume grasses and crops typically pose less risk to life and property than large forest
fires because they are more easily controlled. The moisture content of the fuel is also of great influence (low
fuel moisture corresponds to an increased risk from fire).

Topography is the second determining factor, in which slope, aspect, and terrain all play an important
role>. The steepness of the slope affects both the rate and direction that a fire will spread. Fires tend to
move faster uphill than downhill and the steeper the slope, the faster the fire will move. Aspect refers to the
direction in which the slope is oriented and can influence a wildfire in several ways. For example, south-
facing slopes will normally have higher temperatures, stronger winds, a lower humidity, and lower fuel
moistures, all of which increase wildfire risk. Lastly, features in the terrain impact wildfires by influencing
the speed and direction of the wind. For instance, gulches effectively funnel air thereby increasing both
wind speed and the rate of fire spread. Conversely, irregularities in the terrain, such as large boulders,
create friction thereby producing the opposite effect.

The third and final determining factor is weather, which includes wind, temperature, and humidity®. The
role wind plays in wildfires cannot be understated: the stronger the wind, the faster the spread of the fire.
Wind essentially feeds the fire by supplying additional oxygen without which the fires could not easily
spread. Wind also flattens the flames, pre-heating the fuel ahead and causing spot fires by blowing sparks
and embers ahead of the main fire. In addition to wind, high temperatures help to preheat wildfire fuel as
well. The temperature of the air also impacts the movement of air currents and the amount of humidity in
the air. Warm air absorbs moisture and produces a lower humidity. This decreases the moisture content of
fuel and increases the risk from wildfires. Precipitation too plays an important role in wildfires; drought
seriously increases the possibility of wildfire.

Wildfires are normally thought of occurring in rural settings; however wildfire has the potential to
impact suburban and even urban areas. The potential for property damage from wildfire has increased
significantly in the last half century as exurban development has become more common. Wildfires also
have the potential to severely impact regional economies, such as tourism, logging, and agriculture.

Structure Fires

A structure fire is a fire that primarily consumes elements of the built environment, such as homes,

stores, or warehouses®. In 2010, there were 14,561 reported fires of all kind in Minnesota, or 29 fires for
every ten thousand people (see Figure 6-12). Structure fires accounted for 43.5 percent (6,332) of these
fires. Residential fires are by far the most common, costly, and deadly type of structural fire. Seventy-six
percent of all structure fires occurred on residential property. In 2010, there was a total of $152.1 million in
property losses in Minnesota. Of this total, $96.9 million were due to residential fires. Residential fires also
accounted for 87 percent of total fire fatalities and 88 percent of all fire related injuries.

The top three causes of structure fires in Minnesota are cooking (49%), open flame (10%), and heating
(9%). While careless smoking accounted for only 4 percent of structure fires, it caused 18 percent of all
fire fatalities. Additionally, 36 percent of residential casualties were caused by improperly maintained or
missing smoke alarms. Alcohol and/or drug use was an impairing factor in 36 percent of all fire deaths.
The most deadly fires occurred between midnight and 6:00 a.m. (representing 49% of fire deaths) and the
most deadly time of year was January through April (representing 54% of fire deaths). Residential fires are
twice as likely in winter than in summer?’.

Anticipated Number of Fires & Fire Fatalities

Fire casualties and fatalities are closely correlated to population density. In Minnesota there were a
total of 39 fire fatalities in 2010 - vehicle and wildfire account for the five non-residential fire deaths.
This calculates to approximately 8.6 fire deaths per million people. This number is 45 percent below the
Midwestern rate of 15.4 deaths per million and is 27 percent below the U.S. average of 11.8 deaths per
million. Figure 6-10 depicts the estimated number of fires and the number of fire fatalities based on
population.



Figure 6-10: Anticipated Number of Fires and Fire Fatalities based on Population

Population Anticipated No. of Fires  Anticipated No. of Fire Fatalities

10,000 29 per year 1 every 12 years
20,000 58 per year 1 every 6 years
40,000 116 per year 1 every 6 years
60,000 174 per year 1 every 2 years
100,000 290 per year 1 every 13-14 months
300,000 870 per year 2.5 per year
350,000 1,050 per year 3 per year

Using this method of estimation, Houston County may expect to witness approximately 58 fires per year
and one fire related fatality every six years.

Relationship to other Hazards

In many situations, fires can occur as the result of other hazards, such as tornadoes, floods, or windstorms.
For example, a tornado may ignite fires by rupturing natural gas distribution systems or downing power
lines. Lightning is by far the most common natural cause of both structural fires and wildfires.

Fires can also contribute to the probability of another hazard occurring. For example, wildfires can strip
away vegetation from hillsides, increasing the risk of severe soil erosion, landslides, and flooding. Areas
recently cleared by wildfire may also be at increased risk of invasive species. Many industries utilize
hazardous materials that are also flammable. Industrial structural fires therefore must be handled with
great caution to avoid the compound threat of fire with the potential for hazardous material release.

In other situations, various hazards can significantly impair a fire departments ability to fight fires. For
instance, a flood may restrict the movement of emergency vehicles by damaging roads and leaving debris
on streets, or it may inundate an emergency facility and impair departmental operations.

6.1.4.B PREVIOUS OCCURRENCES

According to the State Fire Marshal, between 1998 and 2013 local fire departments responded to 960 fires
in Houston County”. This number includes structural, vehicle, and wildfires. These fires resulted in $7.8
million in damaged property and four deaths. The 15 year average calculates to approximately 60 fires,
$489,324 in damages, and 0.25 deaths per year. Figure 6-11 depicts data on fires for the county; Figure 6-12
depicts city fire data.
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Figure 6-11: County Fire Data>’

YEAR
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998

TOTAL
AVERAGE

Total Fire Total Other

Runs

Runs

HOUSTON COUNTY

Total Co.
Dollar Loss

$209,800

Fire Rate

Average Dollar
Loss per Fire

$6,993

Fire Deaths

[a—

$1,049,452

$23,851

$959,200

$21,316

$639,000

$11,833

$346,900

$5,687

$1,840,200

$57,506

$319,740

$9,992

$225,500

$6,264

$127,600

$2,363

$440,900

$9,381

$158,700

$2,560

$78,300

$1,535

$768,499

$16,707

$238,100

$4,492

$241,700

$4,476

5,130
321

Figure 6-12: City Fire Data*

Year
2013
2012
2011
2010

2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
TOTAL
AVERAGE

Total Fire Total Other

Runs

Runs

Brownsville

$185,600
$7,829,191
$489,324

Total Co.
Dollar Loss

7,028
439

Total
Fire
Runs

$3,639
$188,595
$11,787

Total Other
Runs

Caledonia

O oo ||| || |o|o|d|o =IO O

)
K

Total Co.

Dollar Loss

483

*Data not reported to State Fire Marshal

$ 1,040,200
$ 65,013

234
15

4 $101,000 $5,000
5 37 $18,000 10 22 $507,500
6 41 $0 12 25 $951,500
6 2 $409,000 25 39 $124,000
3 2 $0 20 31 $181,500
4 41 $165,700 2 $0

6 86 $3,000 20 $282,100
4 25 $70,000 3 $0

4 26 $54,000 10 14 $59,500
7 36 $0 16 42 $99,400
6 33 $1,000 25 42 $41,600
7 18 $5,000 25 37 $59,300
4 21 $4,500 23 31 $140,499
9 27 $205,000 18 26 $6,100
9 30 $3,000 18 23 $48,000
6 $1,000 21 20 $78,300

382

$ 2,584,299
$ 161,519




Figure 6-12: City Fire Data (con’t)

Total Fire Total Other
Runs Runs

Total Co.
Dollar Loss Runs Runs

Total Fire Total Other Total Co.
Dollar Loss

Year
2013

Eitzen

Hokah

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998
TOTAL
AVERAGE

2013

$0 $75,000
11 34 $0 10 54 $11,000
31 $0 43 $0
$0 38 $0
$0 13 62 $0
7 22 $3,000 1 1 $0
$10,500 4 0 $0
* 7 0 $0
$600 7 1 $0
* 9 10 $0
5 15 $109,600 9 6 $0
* 4 5 $0
9 3 $0
12 4 $0
5 3 $0
2 $0

Houston

$123,700
$7,731

La Crescent

$86,000
$5,375

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998
TOTAL
AVERAGE

3 $20,000 $8,800
7 9 $80,902 8 250 $432,050
5 18 $0 15 230 $7,700
5 $75,000 13 252 $31,000
$115,100 13 246 $50,300
7 18 $703,000 253 $966,500
19 $12,140 234 $12,000
11 12 $5,500 11 208 $150,000
12 13 $0 9 211 $13,500
11 18 $341,500 10 225 $0
21 18 $4,000 217 $2,500
9 12 $0 203 $0
$606,500 79 $0
* 19 152 $12,000
14 22 $46,000 12 177 $100,200
$30,500 $58,000

*Data not reported to State Fire Marshal

$2,040,142
$127,509

3880

$1,844,550
$15,284
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Figure 6-12: City Fire Data (con’t)
Total Fire Total Other Total Co.
Runs Runs Dollar Loss

Year Spring Grove

2013 6 $0
2012 3 14 $0
2011 4 11 $0
2010 9 14 $0
2009 10 14 $0
2008 10 20 $2,000
2007 8 19 $0
2006 6 5 $0
2005 14 7 $0
2004 * * *
2003 14 7 $0
2002 10 4 $14,000
2001 9 6 $17,000
2000 16 13 $15,000
1999 8 6 $44,500
1998 $17,800

TOTAL

AVERAGE
*Data not reported to State Fire Marshal
6.1.4.C FEMA DECLARED DISASTERS
There have been no federally declared disasters specific to fire in Houston County’.

6.1.4.D GEOGRAPHIC LOCATION

While all of Houston County is at risk from fire, the level of risk varies by type of fire and the location of
the fire. The risk from structural fire is greater in the urban portions of the county, while the risk from
wildfire is greater in the rural and natural areas. For example, farm fields and ditches are particularly
susceptible to wildfires. The risk from vehicle fires is greatest in the urban areas and along major
transportation routes.

The risk from fires is also influenced by location within the county and the proximity to available
emergency responders and adequate water for fire suppression. In this sense, rural areas are at a
disadvantage in that it will take firefighters longer to reach the fire and upon arrival they may have to rely
on water from tanker trucks to suppress the fire. In this regard, rural areas may have a slightly higher level
of risk.

6.1.4.E HAZARD EXTENT

The extent of the damage that may be caused by fires also depends on the type of fire. The damage that
may result from structural fires depends on the design, use, and location of the structure, as well as the
behavior of those people who may be living or working in the structure. Similarly, the potential for damage
from wildfires depends on fuel availability, weather, and terrain. The relative lack of sufficient fuel for

large wildfires limits the scope of the damage that is possible. The damage that may result from vehicle
fires depends on the location of the fire and the type of vehicle. For example, the extent of damage from a
motorcycle fire would be significantly less than that of a semi-trailer or large passenger bus.



Wildfire

Low risk areas include urbanized areas and open water. Medium risk areas include crop lands and
wetlands. High risk areas include shrub lands and forested areas.

Structural Fire

Very low potential areas include croplands, wetlands, shrub lands, forested areas, and open water where
structures are not typically found. Low potential areas include low density urban areas where up to 25
percent of the surface area is impervious. Medium potential areas include more densely settled urban areas
where up to 50 percent of the surface area is impervious. High potential areas include very densely settled
land that is covered up to 100 percent by impervious surfaces. NLCD data does not distinguish between
types of structures present. Impervious structures include buildings, bridges, roadways, parking lots, and
all other man-made objects.

6.1.5 SUMMER STORMS

6.1.5.A DEFINITION & BACKGROUND
Houston County experiences a variety of hazards resultant of summer storms. The category of severe
summer weather includes excessive heat, hail, and lightning.

Fog

Fog results from air being cooled to the point where it can no longer hold all of the water vapor it contains.
For example, rain can cool and moisten the air near the surface until fog forms. A cloudfree, humid air
mass at night can lead to fog formation, where land and water surfaces that have warmed up during the
summer are still evaporating a lot of water into the atmosphere - this is called ‘radiation fog’®’. Lack of
wind can exacerbate and prolong fog events.

In Houston County fog may settle over open valleys, such as around Spring Grove, or among the frequent
valleys formed between the hills known throughout the County. Occurrences of hazardous fog events are
not frequent and fog is not included in the State Hazard Mitigation Plan.

Extreme Temperatures (Heat)

Excessive heat occurs from a combination of significantly above normal temperatures and high humidity®.
The National Weather Service’s Heat Index, shown in Figure 6-15, depicts apparent temperature. In terms
of excessive heat, apparent temperature is a measure of how hot it feels when relative humidity is combined
with the actual air temperature. For example, an actual temperature of 86°F and a relative humidity of 90
percent results in an apparent temperature of 105°F. The index was devised to reflect temperatures in the
shade; in direct sunlight the apparent temperature may be up to 15°F higher than those shown in Figure
6-13. The effects on the human body associated with the different Heat Index categories are shown in
Figure 6-14. The three National Weather Service heat alerts are shown in Figure 6-15.
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Figure 6-13: NOA A’s National Weather Service Heat Index*

NOAA's National Weather Service

Heat Index
Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 91 94 97 101
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [] Extreme Caution [ Danger Bl Extreme Danger

Figure 6-14: Heat Index - Effects on the Human Body*®

Heat Index of 80° - 90° | Fatigue possible with prolonged exposure and/or physical activity.

Heat Index of 90°- 105° | Sunstroke, heat cramps and heat exhaustion possible with
prolonged exposure and/or physical activity.

Figure 6-15: National Weather Service Heat Alerts®®

15 (AW EO AN Tssued within 12 hours of the onset of the following conditions: heat index
of at least 105°F but less than 115°F for less than three hours per day, or
nighttime lows above 80°F for two consecutive days.

15 CIHVNE VAN Tssued by the National Weather Service when heat indices in excess of
Watch 105°F during the day combined with nighttime low temperatures of 80°F
or higher are forecast to occur for two consecutive days.

1B NV T Tssued within 12 hours of the onset of the following criteria: heat index of
Warning at least 105°F for more than three hours per day for two consecutive days,
or heat index more than 115°F for any period of time.




Excessive heat is the number one weather related killer in the United States, resulting in more fatalities
each year than floods, lightning, tornadoes, and hurricanes combined®'. One study found that there were
59 heat attributable deaths in the Minneapolis Metropolitan Statistical Area every year, or 2.32 deaths per
100,000 people®. Excessive heat can result in heat cramps, heat exhaustion, and heat stroke (sunstroke).
Heat becomes deadly for animals and people when it pushes a body beyond its natural ability to cool
itself (typically due to over exposure, or over exercitation). People suffering from heat stroke may have a
body temperature of 106°F or higher. Elderly persons, small children, chronic invalids, those on certain
medications or drugs (especially tranquilizers and anticholinergics), and persons with weight and alcohol
problems are particularly susceptible to excessive heat, especially during heat waves in areas where a
moderate climate usually prevails®'.

Wind Events

Windstorms can be difficult to separate from several other natural hazards. For example, high winds are a
common component of hurricanes, thunderstorms, tornadoes, and even wildfires. However, windstorms
can also be a significant hazard all by themselves. A windstorm may be defined as a high wind event with
either sustained wind speeds of 40 miles per hour or greater lasting for one hour, or winds of 58 miles per
hour or greater for any duration of time?. It is not unusual for wind speeds during a severe windstorm to
exceed those of a hurricane and approach those of a weak to moderate tornado.

Windstorms are most commonly associated with the outflow of winds caused by a collision of a cold

front into a warm air mass. To differentiate windstorm activity from tornadoes, the phrase straight-line
winds is typically employed (in contrast to a tornado’s rotational winds). Straight-line winds can result
from gust front and downdraft activity. A gust front is the leading edge of rain-cooled air that clashes with
warmer inflow air and is characterized by a wind shift, temperature drop, and gusty winds out ahead of

a thunderstorm®. A downdraft is a localized column of air that sinks rapidly towards the ground. Strong
downdrafts are known as downbursts. A downburst can have wind speeds over 100 miles per hour and
can leave a path of destruction hundreds of miles long. Concentrated downbursts, called microbursts, are
normally less than 2.5 miles in diameter and last for only a few minutes. However, microbursts are capable
of generating devastating winds with speeds up to 168 miles per hour®.

The destruction resulting from severe windstorms can rival that from a moderate tornado, see Figure 6-16.

Figure 6-16: Potential Damage from High Winds®

Wind Speed
(mph) Potential Damage
30-44 Trees in motion. Light-weight loose objects (e.g., lawn furniture) tossed or toppled.
45-57 Large trees bend; twigs, small limbs break, and a few larger dead or weak branches may break. Old/

weak structures (e.g., sheds, barns) may sustain minor damage (roof, doors). Building partially
under construction may be damaged. A few loose shingles removed from houses. Carports may be
uplifted; minor cosmetic damage to mobile homes and pool lanai cages.

58-74 Large limbs break; shallow rooted trees pushed over. Semi-trucks overturned. More significant
damage to old/weak structures. Shingles, awnings removed from houses; damage to chimneys and
antennas; mobile homes, carports incur minor structural damage; large billboard signs may be
toppled.

75-89 Widespread damage to trees with trees broken/uprooted. Mobile homes may incur more significant
structural damage; be pushed off foundations or overturned. Roof may be partially peeled off
industrial/commercial/ warehouse buildings. Some minor roof damage to homes. Weak structures
(e.g., farm buildings, airplane hangars) may be severely damaged.

90+ Many large trees broken and uprooted. Mobile homes severely damaged; moderate roof damage to
homes. Roofs partially peeled off homes and buildings. Moving automobiles pushed off dry roads.
Barns, sheds demolished.
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It is not unusual for damage thought to be caused by a tornado to actually have been caused by high winds.
Damage from windstorms is much more common than damage from tornadoes and accounts for over
half of all weather related damage reports in the lower 48 states®>. High winds can exert positive, negative,
and internal changes in air pressure. Positive air pressure (pushing walls, doors, and windows inward) and
negative air pressure (pulling building components and surfaces outward) can affect the windward side of
structures and objects. Changes in internal pressure can result in considerable damage to the leeward side
of structures. Furthermore, debris carried by high winds can result in property damage and loss of life.

Due to the deteriorating condition of many older homes, the prevalence of manufactured and modular
homes, and the lack of uniform building codes for wind resistant construction, the amount of property
damage and loss of life associated with windstorms is expected to increase over time. Another factor in

this trend is the cost of durable construction; while it is technically possible to build a structure capable of
withstanding extremely high winds, doing so is not financially possible for the vast majority of Americans.
This has led many to urge for the construction of safe rooms in residential and other structures. This
approach offers increased protection for a substantially lower cost. Guidelines for wind resistant structures
are based on FEMA's Wind Zone rating system. Houston County falls entirely within Wind Zone IV, where
winds can reach speeds of 250 miles per hour.

Hail

A hailstorm is an outgrowth of severe thunderstorms and develops within a low-pressure front as warm

air rises rapidly in to the upper atmosphere and is subsequently cooled leading to the formation of ice
crystals. These are bounced about by high velocity updraft winds and accumulate into frozen droplets,
falling as precipitation after developing enough weight>?. Figure 6-17 depicts the process of hail formation®.
Although hailstorms typically occur during summer months, they have been known to occur much later or
earlier in the year.

Hailstones can vary in size from as small as a pea to larger than softballs. Hail is considered severe when

it reaches a 1.00-inch diameter®. Even small hailstones can severely damage crops. Damage to siding,
windows, and cars often occur once stones reach a 1.5-inch diameter. Hailstones larger than three inches
will cause roof damage. Hailstones can reach speeds over 100 miles per hour.

Each year hail causes approximately $1 billion in damages in the United States, mostly related to
agricultural losses from damaged crops.

Figure 6-17: Hail Formation Figure 6-18: Hail Stone Size Chart
Hail Formation
Hail too large 0.25" Pea
forcloudtohold  Hail growing in circulating 050" Mothball
falls to earth convection currents .
causing strong 0.75 Penny
cold downdraft 0.875" Nickel
1.00" Quarter
1.25" Half-Dollar
l' & 1.50" Walnut / Ping-Pong Ball
[ 1.75" Golf Ball
.'J I 2.00" Hen Egg / Lime
:! :I :]| - Freezing Level 2.50" Tennis Ball
,[ ,-’ - : :, . - v ¥ 2.75" Baseball
; :, o ,' ,l ,' i v 3.00" Teacup / Apple
: ,‘.’ .",; ,' ,'I ," ,'I By v e 4.00" Grapefruit
: !.r.. / : : / : ” : C_Rain drops being sucked 4.50" Softball Size
NN SN T into the updraft 4.75" CD/DVD

I B B



Tornadoes

Tornadoes are one of the most violent of all storms. A tornado is essentially a rapidly rotating vortex of
air that extends ground-ward from a cumulonimbus cloud”. Strictly speaking, a tornado is a funnel cloud
until it reaches the ground. Once a funnel cloud reaches the ground it becomes a tornado. Tornadoes
usually form in association with severe thunderstorms, but can also occur as a result of hurricanes or
wildfires.

Minnesota lies within what is referred to as Tornado Alley. Tornado Alley is a tornado prone region that
runs north from the Texas panhandle to Nebraska and northeast to southern Minnesota. This area is the
site for the meteorological phenomenon known as the dryline, where cold, dry polar air moving south
from Canada converges with warm, humid tropical air moving north from the Gulf of Mexico®. If the cold
front is fast moving and the warm air is unstable, thunderstorms and tornadoes can result.

Although records only date back to the 1950 and the methodology for reporting tornadoes has changed
numerous times since then, it is estimated that approximately 1,000 tornadoes occur every year in the
United States. Between 1950 and 2011, there were 1,684 tornadoes in Minnesota, averaging 27 per year®.
However, the average for 1991 to 2010 is 45 tornadoes per year in Minnesota®. The trend of increased
tornado activity holds true for much of the rest of the United States also. Scientists are uncertain whether
the actual numbers of tornadoes per year is increasing (perhaps due to climate change), or simply if more
tornadoes are being reported each year due to advancements in technology.

In Minnesota, 89 percent of tornadoes occur from May to August and are most probable between 2:00 p.m.
and 9:00 p.m.*. However, tornadoes have historically occurred as early as March and as late as November.
Tornadoes can also occur at any time of day. This relative unpredictability makes tornadoes one of the most
dangerous natural hazards in Minnesota.

The severity of damage resulting from a tornado is measured by the Fujita scale, which assigns tornadoes a
numerical value based on wind speeds (see Figure 6-19).

Figure 6-19: Fujita Tornado Scale’”

Probability
Wind Estimated Estimated 1953-1989
Speed Width Length  (Avg# per yr; % per yr) Description of Potential Damage
FO Gale 40-72 | 6-17 yards | 0.3-0.9 218;29% Light damage: some damage to chimneys, tree
mph miles branches broken, shallow-rooted trees blown over,
signs damaged.
F1 73-112 18-55 | 1-3.1 miles 301; 40% Moderate damage: roof surfaces peeled off, mobile
Moderate mph yards homes pushed oft foundations or overturned,
moving automobiles pushed off roads.
F2 113-157 | 56-175 3.2-9.9 175;23% Considerable damage: roofs torn off of buildings,
Significant | mph yards miles mobile homes demolished, boxcars pushed over,

large trees snapped or uprooted, light-object
missiles generated.

F3 Severe | 158-206 | 176-566 10-31 43; 6% Severe damage: roofs and walls torn from well-
mph yards miles constructed homes, trains overturned, most trees
uprooted, heavy vehicles lifted off roads and
thrown.
F4 207-260 | 0.3-0.9 32-99 10; 1% Devastating damage: well-constructed houses
Devastating mph miles miles leveled, structures with weak foundations blown
off some distance, cars thrown, large missiles
generated.
F5 261-318 | 1-3.1 miles | 100-315 1; 0.002% Incredible damage: strong frame houses lifted off
Incredible mph miles foundations and carried considerable distances to

disintegrate, automobile sized missiles fly through
air in excess of 100 yards, and trees debarked.
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Lightning

Lightning is one of the oldest observed natural phenomena on earth and is most commonly associated with
strong summer thunderstorms®. However, lightning can result from snowstorms, hurricanes, forest fires,
volcanic eruptions, and surface nuclear detonations. Lightning from thunderstorms occurs when there is a
sudden movement of electrons between oppositely charged parts of a cuamulonimbus cloud, or between the
cloud and the ground. A series of these sudden discharges produces flashes of light, or lightning. Basically,
lightning can be thought of as being similar to the electrostatic discharge a person may feel after shuftling
across a carpet in socks and then touching something metallic. The National Oceanic and Atmospheric
Administration approximates that in the continental United States there are an average of 20 million cloud-
to-ground flashes and between 100 and 200 million cloud-to-cloud flashes annually*>.

Lightning is one of the most deadly weather related killers in the United States. Each year it kills an
estimated 60 people and injures another 300. The precise number of lightning related injuries and deaths
is unknown due to the suspected underreporting of lightning related casualties. The majority of these
casualties are the result of inappropriate behavior during thunderstorms and people caught outdoors
during recreational or sports activities®”. Lightning can also cause significant property damage and can
result in the ignition of wildfires and structural fires.

Relationship to other Hazards

Excessive heat can weaken immune systems and increase susceptibility to infectious disease, increase the
likelihood of wildfire outbreaks, intensify the severity of drought events, and contribute to infrastructure
failure. Additionally, extreme heat can hinder response and recovery efforts by causing heat related illnesses
among the responders.

Lightning is the primary cause of wildfire and can also trigger structural fires. Lightning can also
contribute to infrastructure failure by damaging utility equipment. Strong winds can cause severe damage
to property via fallen trees and power lines. Destruction from tornadoes can trigger secondary hazards
such as ruptured gas lines, hazardous materials release, fires, and flooding.

Most hail damage occurs to vehicles in the form of broken glass and dents. However, hail can also knock
down trees and cause damage to power lines, resulting in a power failure.

6.1.5.B  PREVIOUS OCCURRENCES
Fog

NCDC records no summer fog events occurring in Houston County.
Extreme Temperatures

NCDC records show one damaging instance of extreme temperature within Houston County (see Figure
6-20), which resulted in $12,000 in property damage. No injuries or deaths can be attributed to the
reported extreme temperature events. A full listing of reported events can be found in Appendix 9.8.

Figure 6-20: Extreme Temperature Events (NCDC)*

Start Date Type Property Damage Crop Damage

7/17/2011 | Excessive Heat $12,000

TOTAL $12,000 $0

Wind Events

NCDC records report 37 damaging wind events in Houston County, which resulted in $424,000 in
property damage and $81,000 in crop damage (see Figure 6-21). No injuries or deaths can be attributed to
the reported wind events. A full listing of reported events can be found in Appendix 9.8.



Figure 6-21: Previous Wind Events (NCDC)*

Start Date Type Property Damage Crop Damage
10/25/2012 | Thunderstorm Wind | $10,000 $0
9/5/2012 Thunderstorm Wind | $95,000 $0
8/2/2012 Thunderstorm Wind | $500 $0
5/3/2012 Thunderstorm Wind | $5,000 $0
3/19/2012 | Thunderstorm Wind | $10,000 $0
9/2/2011 Thunderstorm Wind | $8,000 $0
7/23/2011 | Thunderstorm Wind | $2,500 $0
7/1/2011 Thunderstorm Wind | $7,000 $0
5/22/2011 | Thunderstorm Wind | $5,000 $0
4/10/2011 | Thunderstorm Wind | $5,000 $0
4/10/2011 | Thunderstorm Wind | $127,000 $0
10/26/2010 | High Wind $3,000 $0
8/20/2010 | Thunderstorm Wind | $250 $0
7/17/2010 | Thunderstorm Wind | $2,000 $0
7/14/2010 | Thunderstorm Wind | $1,000 $0
6/26/2010 | Thunderstorm Wind | $4,000 $0
6/17/2010 | Thunderstorm Wind | $1,000 $0
4/30/2010 | Thunderstorm Wind | $5,000 $0
6/7/2008 Thunderstorm Wind | $5,000 $3,000
5/30/2008 | Thunderstorm Wind | $500 $0
9/21/2007 | Thunderstorm Wind | $5,000 $0
6/7/2007 Thunderstorm Wind | $500 $0
5/14/2007 | Thunderstorm Wind | $14,500 $0
9/13/2005 | Thunderstorm Wind | $1,500 $0
7/25/2005 | Thunderstorm Wind | $500 $0
7/4/2003 Thunderstorm Wind | $4,250 $2,000
4/7/2001 High Wind $2,000 $0
6/1/2000 Thunderstorm Wind | $250 $0
11/10/1998 | High Wind $150,000 $0
8/9/1998 Thunderstorm Wind | $56,000 $250
6/27/1998 | Thunderstorm Wind | $126,000 $32,900
6/20/1998 | Thunderstorm Wind | $12,000 $0
6/18/1998 | Thunderstorm Wind | $19,000 $28,000
5/30/1998 | Thunderstorm Wind | $0 $20,000
8/23/1997 | Thunderstorm Wind | $15,000 $0
6/28/1997 | Thunderstorm Wind | $1,000 $0
6/15/1997 | Thunderstorm Wind | $13,000 $0
8/7/1996 Thunderstorm Wind | $300 $0
TOTAL $424,550 $81,150
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) Hail

EEE NCDC records report 21 damaging hail events (see Figure 6-22), which resulted in over $1.7 million in

s property damage and $754,000 in crop damage in Houston County®. Two injuries occurred because of hail

[ events. A full listing of reported events can be found in Appendix 9.8.

g Figure 6-22: Hail Events (NCDC)*

e Date Type Injuries Deaths Property Damage Crop Damage

[ 4/10/2011 | Hail 0 0 $581,000 $0

- 6/28/2008 | Hail 0 0 $0 $1,000

il 8/24/2006 | Hail 0 0 $0 $3,500

- 5/27/2006 | Hail 0 0 $300 $0

L 7/25/2005 | Hail 0 0 50 $2,000
7/19/2004 | Hail 0 0 $85,000 $18,000
6/23/2004 | Hail 0 0 $0 $5,000
8/25/2003 | Hail 0 0 $0 $1,500
6/11/2001 | Hail 0 0 $500 $0
8/26/2000 | Hail 0 0 $5,000 $10,000
8/1/2000 Hail 0 0 $5,000 $15,000
5/11/2000 | Hail 0 0 $12,000 $0
8/9/1999 Hail 0 0 $0 $3,000
7/8/1999 Hail 0 0 $500 $0
6/8/1999 Hail 0 0 $2,000 $0
6/20/1998 | Hail 0 0 $25,000 $45,000
5/18/1998 | Hail 0 0 $0 $40,000
8/3/1997 Hail 0 0 $30,000 $100,000
6/19/1997 | Hail 0 0 $20,000 $10,000
5/18/1996 | Hail 2 0 $0 $500,000
6/19/1990 | Hail 0 0 $1,000,000 $0

Tornadoes

NCDC records report seven damaging tornadoes within Houston County (see Figure 6-23), which resulted
in over $2.8 million in property damage and $25,000 in crop damage**. No injuries or deaths can be
attributed to the reported tornadoes. A full listing of reported events can be found in Appendix 9.8.

Figure 6-23: Tornado Events (NCDC)*

Start Date  Type Property Damage Crop Damage
5/22/2011 | Tornado $240,000 $0
8/23/1997 | Tornado $80,000 $25,000
4/8/1991 Tornado $25,000 $0
5/29/1978 | Tornado $2,500 $0
8/25/1965 | Tornado $25,000 $0
5/5/1965 Tornado $2,500,000 $0
6/10/1960 | Tornado $30 $0
TOTAL $2,872,530 $25,000



Lightning N
There are five NCDC records of lightning events in Houston County (see Figure 6-24), one of which cost i
1.5 million dollars in damages. No injuries or deaths can be attributed to the reported lightning events. A —
full listing of reported events can be found in Appendix 9.8. é—)
Figure 6-24: Previous Lightning Events (NCDC)* g
Start Date  Type Property Damage Crop Damage

8/4/2014 | Lightning $1,500,000 $0 g
7/13/2012 | Lightning $5,000 $0 —
8/23/2011 | Lightning $10,000 $0 N
07/02/2000 | Lightning $25,000 $0 %

05/30/2000 | Lightning $30,000 $0

TOTAL $1,570,000 $0

6.1.5.C DECLARED DISASTERS
There have been no federally declared disasters specific to lightning, hail, or excessive heat in Houston
County’.

6.1.5.D GEOGRAPHIC LOCATION
All of Houston County is at risk from severe summer weather.

6.1.5.E HAZARD EXTENT
The extent of the damage that may be caused by severe summer weather fluctuates depending on the
timing, physical location, and magnitude of the event.

6.1.5.F VULNERABILITY ANALYSIS
Critical Facilities

All critical facilities in Houston County are vulnerable to the negative effects of this hazard. However,
some facilities will be more susceptible than others. Buildings without air conditioning will be especially
impacted by extreme heat. Taller buildings will be more likely to be damaged by lightning than

their shorter neighbors. Finally, buildings with tin roofs or that are pre-fabricated will likely suffer a
disproportionate amount of damage from a hail event.

6.1.6 WINTER STORMS

6.1.6.A DEFINITION & BACKGROUND
Houston County experiences a variety of hazards resultant of winter storms. The category of winter storms
includes: extreme temperatures, ice storms, blizzards, and wind events.

Extreme Temperatures

Extreme cold occurs from a combination of low temperatures and strong winds. The National Weather
Service’s Wind Chill Index, show in Figure 6-27, depicts apparent temperatures. In terms of extreme cold,
apparent temperature is a measure of how cold it feels when wind speed is combined with the actual air
temperature. For example, an actual air temperature of 5°F and a wind speed of 30 miles per hour results
in an apparent temperature of -19°F. At this temperature it takes approximately 30 minutes for human skin
to freeze. The index assumes there is no impact from the sun (i.e. a clear night sky); in direct sunlight the
apparent temperatures may be warmer than those shown in Figure 6-25"".
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Figure 6-25: National Weather Service Wind Chill Chart

Temperature (°F)
Calm 40 o -5 -10

Wind (mph)
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Frostbite Times |:I 30 minutes D 10 minutes u 5 minubes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V%-1°) + 0.4275T(V?-19)

Where, T= Air Temperature (°F] V=Wind Speed (mph] Effective 11/01/01

The Wind Chill Index has a calm wind threshold of three mph; below three mph conditions are considered
to be calm and wind chill is not applicable. In the past, the National Weather Service’s Weather Forecasting
Offices had no means of issuing an alert for dangerously cold conditions with little or no wind. In 2011,
the National Weather Service in Minnesota, North Dakota, and South Dakota initiated an experimental
procedure whereby an Extreme Cold Warning may be issued during situations where actual temperatures
reach Wind Chill Warning criteria under calm conditions®. In Minnesota an Extreme Cold Warning may
be issued when actual air temperature reaches -30°F or lower.

Two of the greatest threats related to extreme cold are frostbite and hypothermia. Frostbite is damage to
tissue as a result of exposure to intense cold. Frostbite typically occurs when the body cools to the point of
needing to restrict blood circulation to its core in order to protect its vital organs. This results in less blood
flowing to the body’s extremities. Prolonged exposure can lead to severe tissue damage. The most frostbite
prone areas of the body include toes, fingers, nose, and ears. Hypothermia occurs when the human body
temperature drops below 95°F (normal body temperature is 98.6°F). The condition is a result of the

body losing heat faster than it can produce it. Warning signs include uncontrollable shivering, memory
loss, disorientation, incoherence, slurred speech, drowsiness, and apparent exhaustion. Hypothermia is
most likely at very cold temperatures, but it can occur even at cool temperatures (above 40°F) if a person
becomes chilled from rain, sweat, or submersion in cold water”'. Severe hypothermia can result in heart
and/or respiratory failure and eventual death. Frostbite and hypothermia are not only dangerous to
humans, but also pets and livestock.

Wind Events

A windstorm may be defined as a high wind event with either sustained wind speeds of 40 miles per hour
or greater lasting for one hour, or winds of 58 miles per hour or greater for any duration of time*. No
matter the season, wind events can occur at any time during the year. Damage from wind events can vary
depending on the strength of the wind and the time of year.

Windstorms are most commonly associated with the outflow of winds caused by a collision of a cold
front into a warm air mass. To differentiate windstorm activity, the phrase straight-line winds is typically
employed. Straight-line winds can result from gust front and downdraft activity. A gust front is the
leading edge of rain-cooled air that clashes with warmer inflow air and is characterized by a wind shift,
temperature drop, and gusty winds out ahead of a thunderstorm®. A downdraft is a localized column of



air that sinks rapidly towards the ground. Strong downdrafts are known as downbursts. A downburst can
have wind speeds over 100 miles per hour and can leave a path of destruction hundreds of miles long.
Concentrated downbursts, called microbursts, are normally less than 2.5 miles in diameter and last for
only a few minutes. However, microbursts are capable of generating devastating winds with speeds up to
168 miles per hour®.

High winds can exert positive, negative, and internal changes in air pressure. Positive air pressure (pushing
walls, doors, and windows inward) and negative air pressure (pulling building components and surfaces
outward) can affect the windward side of structures and objects. Changes in internal pressure can result

in considerable damage to the leeward side of structures. Furthermore, debris carried by high winds can
result in property damage and loss of life.

Figure 6-26: Potential Damage from High Winds®

Wind Speed
(mph) Potential Damage
30-44 Trees in motion. Light-weight loose objects (e.g., lawn furniture) tossed or toppled.

45-57 Large trees bend; twigs, small limbs break, and a few larger dead or weak branches may break. Old/
weak structures (e.g., sheds, barns) may sustain minor damage (roof, doors). Building partially under
construction may be damaged. A few loose shingles removed from houses. Carports may be uplifted;
minor cosmetic damage to mobile homes and pool lanai cages.

58-74 Large limbs break; shallow rooted trees pushed over. Semi-trucks overturned. More significant damage to
old/weak structures. Shingles, awnings removed from houses; damage to chimneys and antennas; mobile
homes, carports incur minor structural damage; large billboard signs may be toppled.

75-89 Widespread damage to trees with trees broken/uprooted. Mobile homes may incur more significant
structural damage; be pushed off foundations or overturned. Roof may be partially peeled off industrial/
commercial/ warehouse buildings. Some minor roof damage to homes. Weak structures (e.g., farm
buildings, airplane hangars) may be severely damaged.

90+ Many large trees broken and uprooted. Mobile homes severely damaged; moderate roof damage to
homes. Roofs partially peeled off homes and buildings. Moving automobiles pushed off dry roads. Barns,
sheds demolished.

Due to the deteriorating condition of many older homes, the prevalence of manufactured and modular
homes, and the lack of uniform building codes for wind resistant construction, the amount of property
damage and loss of life associated with windstorms is expected to increase over time. Another factor in
this trend is the cost of durable construction; while it is technically possible to build a structure capable of
withstanding extremely high winds, doing so is not financially possible for the vast majority of Americans.
This has led many to urge for the construction of safe rooms in residential and other structures. This
approach offers increased protection for a substantially lower cost. Guidelines for wind resistant structures
are based on FEMA’s Wind Zone rating system.

Houston County falls entirely within Wind Zone IV, where winds can reach speeds of 250 miles per hour.
Blizzards

The National Weather Service defines a blizzard as a storm which contains large amounts of snow, with
winds in excess of 35 mph and visibilities of less than 1/4 mile for at least three hours’. Heavy snowfall is
commonly associated with blizzards; however, blizzards can result from blowing snow, or the movement of
snow that has already fallen to the ground. The movement of snow (falling or blowing) and the decreased
visibility can result in whiteout conditions. Blizzards are most dangerous when the air is dry and the snow
is powdery or fluffy.

Another threat associated with blizzards is drifting snow. Snow drifts can seriously impede travel during
and after a blizzard. Additionally, it is not uncommon for blizzards to be accompanied by extreme cold. For
these reasons travel during a blizzard is extremely dangerous and is not recommended unless absolutely
necessary.
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Ice Storms

The term ice storm is used by the National Weather Service to describe occasions when damaging
accumulations of ice are expected during freezing rain situations. Significant accumulations of ice pull
down trees and utility lines resulting in loss of power and communication. This accumulation of ice
makes walking and driving extremely dangerous. In Minnesota, an Ice Storm Warning is issued for ice
accumulation of greater than 0.25 inches”.

Relationship to other Hazards

Heavy precipitation during the winter season can contribute to spring flooding and infrastructure failure.
Additionally, severe winter weather can cause major disruption to lifeline utilities. For example, ice storms
can knock down power lines and blizzards can impede the delivery of home heating fuels. Heavy snow can
cause roof collapse. Extreme cold can hinder response and recover efforts following a major hazard event.

6.1.6.B  PREVIOUS OCCURRENCES
Extreme Temperatures

The NCDC reported no damaging extreme temperature events in Houston County. None of the reported
extreme temperature events resulted in the loss of life or damages*. A full listing of reported events can be
found in Appendix 9.8.

Wind Events

The NCDC reported one damaging wind event in Houston County that resulted in a total of $2,000 in
property damage (see Figure 6-27). No injuries or deaths can be attributed to the reported wind events. A
full listing of reported events can be found in Appendix 9.8.

Figure 6-27: Wind Events (NCDC)*
Start Date Type Property Damage Crop Damage

04/07/2001 | High Wind $2,000

TOTAL $2,000 $0

Ice Storms

The NCDC reported one damaging ice storm in Houston County (see Figure 6-28), which resulted in
$15,000 in property damage*. No injuries or deaths can be attributed to the reported ice storms. A full
listing of reported events can be found in Appendix 9.8.

Figure 6-28: Ice Storms (NCDC)*
Start Date Type Property Damage Crop Damage

01/04/1998 | Ice Storm $15,000 $0
TOTAL $15,000 $0

Blizzards

The NCDC reported no damaging blizzards in Houston County. No injuries or deaths can be attributed to
the reported blizzards. A full listing of reported events can be found in Appendix 9.8.



6.1.6.C FEMA DECLARED DISASTERS
There have been no federally declared disasters related to winter storms in Houston County.

6.1.6.D GEOGRAPHIC LOCATION

All of Houston County is at risk from winter storms. Transportation infrastructures such as roadways are
especially vulnerable to winter weather. Ice storms and blizzards may create extremely dangerous road
conditions. Aboveground power lines are also vulnerable to high winds and the accumulation of ice.

6.1.6.E HAZARD EXTENT
The extent of the damage that may be caused by severe winter weather fluctuates depending on the timing,
physical location, and magnitude of the event.

6.1.6.F VULNERABILITY ANALYSIS
Critical Facilities

Similar to infectious disease, the greatest risk to critical facilities from severe winter weather is how the
hazard can impact response times and recovery from other hazard events. For example, if a fire, hazardous
material release, or other significant hazard occurred in the midst of a blizzard or ice storm, emergency
response time would be greatly increased and the damage from the event would be much higher.

6.1.7 HAZARDOUS MATERIAL RELEASE

6.1.7.A  DEFINITION & BACKGROUND

Hazardous materials (HAZMAT) may be defined as any chemical substance that poses a short-term or
long-term toxicological threat to humans and the environment””. HAZMAT can be a solid, gas, or liquid.
The United States Environmental Protection Agency sorts HAZMAT into the following categories: toxic
agents (irritants, asphyxiates, anesthetics, narcotics, sensitizers); other types of toxic agents (hepatotoxic
and nephrotoxic agents, carcinogens, mutagens); hazardous waste; hazardous substances; toxic pollutants;
and extremely toxic substances. HAZMAT can affect people through inhalation, ingestion, or direct
contact with skin.

HAZMAT incidents are usually unintentional. However, they may be the result of criminal or terrorist
activity. HAZMAT release can happen at a fixed location, during transportation, or at nuclear storage
faciliites.

Fixed Events

Fixed events accounts for the 3.9 percent of HAZMAT incidents’’. HAZMAT is stored, processed, and
handled at a variety of different facilities. These facilities range from small to large, including: refineries,
chemical plants, storage terminals, manufacturing plants, laboratories, greenhouses, automotive stores, etc.
The fixed-site release of HAZMAT may result from different types of leaks or equipment failures, human
errors, fire-induced releases, or from natural causes (e.g. tornado, floods).

The fixed events category also includes HAZMAT release from pipelines. Despite improved standards

for new pipeline construction, pipeline incidents have not declined in recent years. This is largely due

to failures involving older pipelines that are suffering from erosion and age-related deterioration. Other
common causes of pipeline incidents are damage from agricultural and construction activities, structural
and mechanical failures, and natural hazards.

The impact of a HAZMAT incident can vary drastically, and range from inconvenient to catastrophic. A
number of variables influence the potential impact to the public and the environment, including: the type
of material(s) released, the amount released, the location of the release, and the circumstances surrounding
of the release. A small incident may force the evacuation of a portion of a specific facility; a large incident
may cause the evacuation of an entire community. Likewise, a minor release may be cleaned up in a few
days, while a major release may take weeks, months, years, or - in extreme and rare situations — prove
impossible to decontaminate within our lifetime using existing technology.
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Transportation Related Events

Release during transportation accounts for 96.1 percent of HAZMAT incidents. Of the total incidents, 81.4
percent occur as part of highway transportation and 14.7 percent occur as part of railroad transportation.
Seventy percent of railroad-related HAZMAT incidents occur during collisions or derailments, or as a
result of leaks and defective equipment.*® Despite the fact that total rail traffic has been increasing, the
number of railroad accidents has been decreasing due to the use of improved safety measures.

Nuclear Storage Facility Events

The closest nuclear storage facility, La Crosse Boiling Water Reactor, is located in Genoa, Wisconsin (30
miles east of Houston County) that sits on the eastern bank of the Mississippi River. It was shut down on
April 30, 1987 and a decommissioning plan was approved on August 7, 1991.% Negotiations are currently
taking place to expedite the decommissioning process in 2016°.

The effects of radiation exposure depend on the intensity and length of time the population was exposed to
radiation. Low exposure, comparable to chest x-rays, may slightly increase the risk of cancer. Much higher
exposures can cause radiation sickness or death.

There is no risk of a nuclear explosion with the associated physical mass destruction, because nuclear
storage facilities do not explode like nuclear detonation devices since the fuel is of low enrichment™.

Relationship to Other Hazards

Other hazards, either natural- or human-caused, can result in HAZMAT release. Floods, heavy rain,
snow, ice, and high winds can all potentially cause traffic accidents leading to HAZMAT release. Natural
hazards, such as high winds and flooding, can also increase the spread of HAZMAT following an incident.
Additionally, other hazards can impact the response to HAZMAT incidents by restricting access to release
sites, damaging critical response facilities and equipment, and lowering the number of personnel available
to respond.

6.1.7.B  PREVIOUS OCCURRENCES

There is no record of a major hazardous material spill or accident in Houston County to date. However,
minor incidents have occurred at fixed sites and during transportation. These incidents have had an
insignificant impact on the community at large. The likelihood of a major hazardous event is considered to
be marginal, but isolated minor incidents are a constant hazard.



Figure 6-29: Fixed Events, 1990-2013"

NRC Incident  Type Of
Report#  Date Incident Incident Cause Location Material Name
1053183 | 07/09/13 | Fixed Equipment Failure | 509 N Chesnut St Oil
1007548 | 04/02/12 | Mobile Equipment Failure | Milepost 161 Hydrologic Oil
983843 | 07/25/11 | Vessel Vessel Sinking Mile 688 on Upper Gasoline: Automotive
Mississippi River (Unleaded)
950977 | 08/14/10 | Fixed Unknown Milepost 160 Unknown
935063 | 03/25/10 | Railroad Equipment Failure | Shelhornn Dr./St. Hwy 26 Hydrologic Oil
892711 12/17/08 | Railroad Derailment On the Line, La Crescent Nitro Fertilizer, Oil-
Diesel, Oil Misc.-Motor
878801 | 07/29/08 | Railroad Derailment Mile Post 142.5, Reno Ethanol Alcohol,
Residue Phosphoric Acid
853482 | 11/02/07 | Railroad Unknown Milepost 284.7, Tomah Oil - Diesel
Subdivision, La Crescent
819291 11/26/06 | Unknown Unknown 628 Shore Acres Rd., Unknown Oil
Sheen La Crescent
756021 | 04/17/05 | Railroad Equipment Failure | River Junction, MP-205, La | Oil, Fuel- 2-D
Crescent
736785 | 09/29/04 | Pipeline Other S of State Hwy 76, Houston | Natural Gas
531509 | 06/09/00 | Unknown | Unknown Unknown Sheen Incident, *
Sheen Locking Dam 7, La Crescent
526585 | 04/19/00 | Railroad Equipment Failure | Main Line *
526416 | 04/17/00 | Mobile Other Intersection of Hwy 61 and S | *
Chesnut St.,
La Crescent
470106 01/09/99 | Railroad Unknown Gravel Pit Crossing, *
Non-Release La Crescent
389903 | 06/04/97 | Railroad Unknown New Albin *
378082 | 02/26/97 | Railroad Unknown Debuque Sub. La Crescent *
362807 | 09/29/96 | Railroad Unknown DOT Number UNK/Park *
Non-Release Rd.
293511 05/30/95 | Mobile Other POB 775 Prowl (Herbicide)
108309 | 02/26/92 | Pipeline Operator Error La Crescent Natural Gas
61676 03/01/91 | Mobile Equipment Failure | Hwy 16 near La Crescent Hydraulic Oil

*Not listed
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The U.S. Department of Transportation (DOT) keeps a record of incidents that are related to the
transportation of hazardous material. Figure 6-30 depicts the three events that appear in the database for
Houston County. None of the events resulted in fatalities or significant property damage.

Figure 6-30: Transportation-Related Incidents, 1972-20127*

Transport
Report Number Location Date Hazardous Class Fatalities Damages Mode
1-1975060341 Houston 05/24/75 | Gasoline 0 0 Highway
1-1972100339 | Houston 10/09/72 | Gasoline 0 0 Highway
1-1996070235 | La Crescent | 06/17/96 | Hydrochloric Acid | 0 0 Highway

TOTAL 0 0

The U.S. Coast Guard’s (USCG) National Response Center (NRC) reports that between 1990 and 2013
there have been 17 fixed event HAZMAT releases within Houston County, seven of which have occurred
within the past five years. The NRC database does not contain information regarding deaths, injuries, or
property damage resultant of HAZMAT releases.

6.1.7.C FEMA DECLARED DISASTERS
There have been no federally declared disasters specific to hazardous material release in Houston County’.

6.1.7.D GEOGRAPHIC LOCATION

All of Houston County is to some degree at risk from HAZMAT release. The degree of risk varies upon
location. However, properties adjacent to highways, railroads, and fixed-site facilities and pipelines are at
the greatest risk.

6.1.7E HAZARD EXTENT
The hazard extent can vary drastically depending on the toxicity of the material(s) released, the amount
released, and the location of the incident.

6.1.7.F VULNERABILITY ANALYSIS
The maps depict the vulnerability of critical facilities to hazardous material release. It is presumed that any
release will have an impact area radius of a half mile.

6.1.8 ESSENTIAL SERVICES FAILURE

6.1.8.A DEFINITION & BACKGROUND
Dam/Levee Failure

Dams may fail due to heavy flooding, inadequate design, improper operation, or a lack of maintenance.
Dam failures can result in flash flooding with the possibility of significant damage to property and loss
of life*’. In order to help prevent dam failures, the Minnesota Department of Natural Resources (DNR)
operates its Dam Safety Program. Under this program, dams are classified based on the danger to the
public in the event of a failure. The DNR dam classification is outlined in Figure 6-31.

Figure 6-31: Dam Classification*
Class Hazard Description

I High Hazard - Any loss of life or serious hazard, damage to health, main highways, high-value industrial or
commercial properties, major public utilities, or serious direct or indirect economic loss to the public.

II Significant Hazard - Possible health hazard or probable loss of high-value property, damage to secondary highways,
railroads or other public utilities, or limited direct or indirect economic loss to the public other than that described in
Class III.

II1 Low Hazard - Property losses restricted mainly to rural buildings and local county and township roads which are an
essential part of the rural transportation system serving the area involved.




Owners of Class I dams are required to have an Emergency Action Plan (EAP) on file with the DNR.
These dams are required to be inspected annually by DNR engineers, the Army Corps of Engineers, the
Natural Resource Conservation Service, the Federal Energy Regulatory Commission, or other local units
of government. Class II and Class III dams are inspected less frequently. There have been no previous
occurrences of any dam failures in Houston County. (See Figure 32).

Figure 6-32: Houston County Dams

Houston County
Dam Locations
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Wastewater Treatment Failure

Wastewater treatment systems are an essential element of our modern lifestyle that we often take for
granted. Municipal systems efficiently transport sewage to treatment plants, where microbes are introduced
into the sewage in order to break down the Volatile Organic Compounds (VOCs) within it. This process
usually occurs in large holding tanks or sewage lagoons. Once the amount of VOCs in the sewage has been
reduced to acceptable levels, it is considered safe to discharge the material into surface water bodies such

as lakes and rivers, where it poses little threat to the environment. Wastewater treatment systems can fail in
one of six ways: hydraulic overload, organic overload, mechanical failure, physical/structural component
failure, change of use, or introduction of incompatible materials™.

Hydraulic Overload

Hydraulic overload occurs when the amount of water entering the system exceeds the capacity of the
system to process and discharge the water. This is often attributable to leaky pipes, leaky plumbing
fixtures, or surface water runoff into the system. The result of this is a backflow of effluent.

Organic Overload

Organic overload occurs when the level of VOCs in the waste stream is too high for the system to

filter. The waste stream becomes a thick sludge, clogging the treatment filters and causing a backflow of
effluent.

Mechanical Failure

Mechanical failure happens when a moving part of the treatment facility ceases to function properly,
such as a pump station, float, or blower. Hydraulic and organic overloads can often be triggered by a
mechanical failure in the system.
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Physical/Structural Component Failure
Some examples of physical or structural component failure include a broken pipe, uneven settling of
tanks and distribution boxes, or the collapse of other system components.

Change of Use
A change of use occurs when the usage patterns that a system was designed to handle are altered. For

example, a system designed to support a summer vacation cabin may quickly become overtaxed if
the cabin is converted to a permanent year-round residence. Alternatively, a large new subdivision
or industrial land user that hooks into a small municipal system may cause that system to become
overtaxed, eventually leading to a mechanical failure and/or hydraulic or organic overload.

Introduction of Incompatible Materials

The introduction of chemicals or organic compounds into the system, which disrupt the microbial
treatment process, can result in an organic overload. Common incompatible materials include
household cleaning chemicals, lawn care chemicals, and agricultural chemicals. Industrial chemicals are
also a potential source of failure.

Water Supply Contamination

Water supply contamination is the introduction of pollutants into groundwater and surface water supplies.
Contaminants can enter the water supply due to point or non-point source pollution. Point source
pollution has its source in a well-defined location, such as the pipe through which a sewage treatment
plant or a factory discharges waste into a body of water’®. Non-point source pollution has its source over

a large area. An example of non-point source pollution is agricultural runoft that flows into the county
ditch system and leaches into the groundwater. Figure 6-33 depicts the various sources of water supply
contamination.

Figure 6-33: Groundwater Contamination Sources”

Point-source contamination can Aiir pollution spreads across the landscape
be traced lo specific points of and is often overlooked as a major nonpoint
discharge from wastewater source of pollution. Aibarme nutrients and
treatment plants and factories of pesticides can be transported far from their
from combined sewers. pod. §..n, area of origin.
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U 2 Source, USGS.

Water supply contamination may result from a variety of point and non-point sources, including:
wastewater treatment failure, agricultural runoff, industrial pollution, hazardous material releases, dam
failure, and the improper disposal of household chemicals. Categories of contaminants include microbial
life forms, inorganic and VOCs, and pesticides and herbicides.

Contamination due to wastewater treatment systems failure is an ongoing concern. These systems are vital
to our model of civilization, but they also pose a potential risk to public health. The improper treatment

or release of untreated sewage could result in surface and groundwater pollution, as well as outbreaks of
infectious disease. The scale of damage differs depending on the size of the system. For example, a failure of
an individual septic system would be minor compared to the failure of a municipal treatment facility.



Another likely source of contamination is the application of agricultural fertilizers. Phosphorus is an
essential nutrient for all plants to grow. When excess amounts enter surface water bodies they enable large
algal blooms to occur. These blooms deplete the oxygen supply within the water, killing fish and other
species and making the water unsafe for consumption.

Manure runoff from feedlots is also a concern. Heavy rainfall can cause feedlot sewage lagoons to overflow
and contaminate nearby surface water bodies or ground water wells. Feedlot manure contains high
amounts of E. coli and antibiotic drugs, which can result in infectious disease outbreaks.

Relationship to other Hazards
Dam/Levee Failure

Infrastructure failure can cause flooding, which is usually associated with heavy precipitation during
summer storms or unusually heavy snowfall during the winter season, which then melts when spring
arrives. Wildfires can increase the speed of flooding by removing ground vegetation that would
otherwise have slowed the flow of floodwaters. The danger from flooding can be compounded when
floodwaters breach facilities that contain hazardous materials. Once contaminated, the floodwaters can
spread the hazardous materials over large areas. Flooding also poses a risk to groundwater by potentially
contaminating wells within the flooded area.
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Wastewater Treatment Failure

A physical or structural component failure in the system can cause raw sewage to seep into the ground
and contaminate soil or ground water. A backflow of effluent resulting from a hydraulic or organic
overload can result in the release of raw sewage into city streets, rendering the area uninhabitable. This
can also contribute to the spread of disease and the contamination of surface water bodies.

Water Supply Contamination

Biological pollutants can contribute to the spread of infectious diseases. Chemical pollutants can impact
public health and have the potential to damage wastewater treatment infrastructure. Fire is a possible
secondary hazard in the event of contamination if the substance is flammable.

6.1.8.B PREVIOUS OCCURRENCES
Dam/Levee Failure

There have been no previous occurrences of dam/levee failure in Houston County.

Wastewater Treatment Failure

There have been no previous occurrences of wastewater treatment failure within Houston County.
Water Supply Contamination

There have been no previous occurrences of water supply contamination in Houston County.

6.1.8.C FEMA DECLARED DISASTERS
There have been no federally declared disasters specific to dam/levee failure, wastewater treatment failure,
or water supply contamination in Houston County”.

6.1.8.D GEOGRAPHIC LOCATION
Wastewater Treatment Failure

All of Houston County is at risk for wastewater treatment failure.
Water Supply Contamination

All of Houston County is at risk for water supply contamination.
Dam/Levee Failure

All areas either surrounding or nearby dams/levees are at risk for failure. Flooding increases the risk of
failure on dams/levees.




6.1.8.E HAZARD EXTENT
Wastewater Treatment Failure

The extent of wastewater treatment failure depends heavily on the size of the system, the magnitude of the
failure, and the speed at which the system can be restored. A septic system failure may have limited impact
on the county, whereas a municipal system failure could impact an entire city.

Water Supply Contamination

The extent of water supply contamination depends on: the amount and type of pollutant that is introduced
into the water supply, the point of entry, the speed at which it can spread, and the speed at which it can be
decontaminated. A spill of toxic chemicals into a lake may impact a limited area and be easier to remediate,
whereas seepage of pollutants into the groundwater supply could take decades to remediate and impact a
much wider area.
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Dam/Levee Failure

The extent of dam/levee failure depends heavily on the size of the system, the magnitude of the failure, and
the speed at which the system can be restored.

6.1.8.F VULNERABILITY ANALYSIS

The Figure 6-34 depicts the groundwater vulnerability of the county. The Minnesota DNR classifies
vulnerability to groundwater contamination from surface sources and wells based on the makeup and
depth of the layers of rock, till, and soil found above aquifers. Low vulnerability areas are not easily
contaminated from surface land uses. Medium vulnerability areas are more susceptible to seepage of
surface pollutants into groundwater aquifers. High vulnerability areas can be easily contaminated by
surface land use activities. It is important to note that all areas can be easily contaminated if surface
pollutants are transported below ground via open wells. Land uses in areas of high vulnerability and near
open wells should be restricted to activities that will not leech pollutants into the ground.

Figure 6-34: Vulnerability of Houston County to Water Supply Contamination

Houston County
Vulnerability to Water
Supply Contamination
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Critical Facilities D)
There are 40 critical facilities that could be threatened by water supply contamination. The majority of i
these are located in the cities of Caledonia and Spring Grove. A full list of these facilities can be found in —
Figure 6-35. l_CI_)
Figure 6-35: Vulnerability Essential Facilities in Houston County to Water Supply Contamination e
Vulnerable Essential Facilities in Houston County to Water Supply Contamination .
Facility: Address: M
Spring Grove Police Department 118 1st Ave. Nw. Spring Grove, MN [
Spring Grove Fire Department 118 Firs Avenue N. W. MN i
Caledonia Volunteer Fire Department 201 East Main St., Caledonia, MN —T
Caledonia Ambulance Service 231 East Main Street, Caledonia, MN L
Spring Grove Ambulance Service 172 West Main, Spring Grove, MN
Franciscan Skemp Caledonia Clinic - Mayo Health System 701 North Sprague St., Caledonia, MN
Franciscan Skemp La Crescent Clinic - Mayo Health System | 524 North Elm St., La Crescent, MN
Houston County Public Health 611 Vista Drive, Caledonia, MN
Tri - County Veterinary Services 504 East Main Street, Spring Grove, MN
Hiawatha Valley Mental Health Center 121 South Marshall St. Caledonia, MN
Gundersen Health System 123 5™ Ave SE, Spring Grove, MN
Caledonia Veterinary Clinic 126 W Main Caledonia, MN
Caledonia Elementary School 511 West Main St., Caledonia, MN
Caledonia High/Middle School 825 North Warrior Ave., Caledonia, MN
Spring Grove School 113 2nd Ave. NW, Spring Grove, MN
St. John's Lutheran School 720 N Marshall Street, Caledonia, MN
B & M Services 128 N Kingston, St. Caledonia
Kwik Trip 110 N Sunset Blvd, Caledonia, MN
BP 118 W Main St, Spring Grove, MN
Kwik Trip 142 W Main St, Spring Grove, MN
Kwik Trip 216 N 4th St, La Crescent, MN
Caledonia Care & Rehab 425 N Badger St, Caledonia, MN
Caledonia Elementary School 511 W Main St, Caledonia, MN
Caledonia Public Schools Dist 511 W Main St, Caledonia, MN
Caledonia Haulers Inc 420 W Lincoln St, Caledonia, MN
Quillin's IGA 510 Vista Dr, Caledonia, MN
Northern Engraving 202 4th Ave NE, Spring Grove, MN
Spring Grove Elementary School 113 2nd Ave NW, Spring Grove, MN
Spring Grove Public School 113 2nd Ave NW, Spring Grove, MN
Tweeten Lutheran Healthcare 125 5th Ave SE, Spring Grove, MN
Caledonia Care and Rehabilitation Center 425 North Badger St., Caledonia, MN
Tweeten Lutheran Health Care Center 125 5th Avenue Southeast, Spring Grove, MN
Caledonia Care and Rehab Buck 425 North Badger St., Caledonia, MN
Roseview Court Care Agency 425 North Badger St., Caledonia, MN
Spring Grove Assisted Liv LLC 130 5 Avenue SE, Spring Grove, MN
Eitzen State Bank- Caledonia 115 North Highway 44/76, Caledonia, MN
Merchants Bank, NA 126 West Main Street, Spring Grove, MN
Jandt-Fredrickson Funeral Home 518 West Main St., Caledonia, MN
McCormick Funeral Home 205 Main Street East, Caledonia, MN
Roble Funeral Home 225 East Main St., Spring Grove, MN
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6.1.9 HUMAN AND ANIMAL RELATED HAZARDS

6.1.9.A DEFINITION ¢ BACKGROUND
Terrorism

Terrorism is the unlawful use of force or violence against people or property to intimidate or coerce

a government, the civilian population, or any segment thereof, in furtherance of political or social
objectives.”® Most terrorism events are at a national or international level. Initially, domestic or local events
will be perceived as a criminal act and not immediately recognized as terrorism.”® Hazards can result from
the use of arson, armed attacks, and weapons of mass destruction, which include: biological, chemical,
nuclear and radiological weapons.

Terrorism often involves areas where high numbers of civilians congregate, such as airports, train stations,
hotels, shopping malls, schools, and government buildings. Terrorism can also include the deliberate
sabotage of transportation systems, power plants, or industrial equipment.

Infectious Disease

Infectious diseases are one of the leading causes of illness and death throughout the world. They are
disorders caused by organisms (e.g. bacteria, viruses, fungi, parasites) which are transmitted from a source
into a host and proceed to cause illness. Figure 6-36 provides examples of commonly known infectious
diseases. Infectious diseases can be transmitted person to person, via bites from insects or animals, by
ingesting contaminated food or water, or through various other exposures in the environment”. Infectious
diseases can affect humans, plants, or animals.

Figure 6-36: Examples of Bacterial, Viral,
and Parasitic Diseases”

Bacterial Viral Parasitic
Anthrax AIDS Malaria
Botulism Chickenpox Scabies
Cholera Common cold
Diphtheria Dengue fever
Gonorrhea Ebola
Leprosy Hepatitis
Lyme disease Herpes
Plague Influenza
Scarlet fever Measles
Syphilis Mumps
Tetanus Rabies
Tuberculosis Rubella
Typhoid fever | Smallpox
Typhus Viral meningitis

West Nile
Yellow fever

Throughout the 19" and 20" centuries, advancements in medicine and technology and improvements

in hygiene and sanitation greatly decreased the threat from infectious diseases. As a result, between

1900 and 1999 the average life expectancy in the United States increased by 29 years*. However, many
diseases once thought to be in decline or eradicated, have re-emerged in recent decades. Examples of these
diseases include: pertussis (whooping cough), tuberculosis, measles, mumps, cholera and smallpox. In
addition to these resurgent diseases, recent decades have witnessed the emergence of deadly new diseases,
such as HIV/AIDS, SARS, HIN1 (swine flu), H5N1 (bird flu), West Nile Virus, Mad Cow Disease, and



Ebola. Important factors influencing emergence include changes in human demographics and behavior,
technology and industry, economic development and land use, globalization, microbial adaptation
and evolution, and the breakdown of public health measures®. Due to the disturbing trend of disease

resurgence and emergence, the complacency of the late 20" century has given way to a renewed focus on
public health.

An epidemic occurs when there is a rapid outbreak of a specific disease, where the number of cases
exceeds normal expectancy. If an epidemic spreads across a wide geographic area, it becomes a pandemic.
Pandemics can cause, or contribute to, major societal disturbances and economic distress. The most well-
known pandemic of the 20™ century started in 1918. In less than two years the Spanish Flu killed between
30 and 50 million people, including 675,000 Americans®’. Two additional global flu pandemics occurred
in 1957 (Asian flu; 2 million dead globally; 70,000 Americans dead) and in 1968 (Hong Kong flu; 1 million
dead globally; 33,000 Americans dead).

In 2005, the World Health Organization published guidance defining the six phases of a pandemic. These
phases are depicted in Figure 6-37.

Figure 6-37: Six Phases of a Pandemic®

Inter-pandemic Period

Phase 1 | No new influenza virus subtypes have been detected in humans. An influenza virus subtype
that has caused human infection may be present in animals. If present in animals, the risk of
human infection or disease is considered to be low.

Phase 2 | No new influenza virus subtypes have been detected in humans. However, a circulating
animal influenza virus subtype poses a substantial risk of human disease.

Pandemic Alert Period

Phase 3 | Human infection(s) with a new subtype but no human-to-human spread or at most rare
instances of spread to a close contact.

Phase 4 | Small cluster(s) with limited human-to-human transmission but spread is highly localized,
suggesting that the virus is not well adapted to humans.

Phase 5 | Larger cluster(s) but human-to-human spread is still localized, suggesting that the virus
is becoming increasingly better adapted to humans but may not yet be fully transmissible
(substantial pandemic risk).

Pandemic Period

Pandemic phase: increased and sustained transmission in the general population.

Post-pandemic Period

Return to Inter-pandemic Period (Phase 1).

Animal Disease Outbreak

An animal disease outbreak can be highly contagious, infectious, or economically devastating. The
introduction of new strains, reintroduced strains, or foreign animal disease strains (introduced
intentionally or accidentally) are also included. Animal diseases can affect large numbers of livestock in
a particular time frame, which will cause serious economic implications. Contagious animal diseases
that are zoonotic (spread from animals to humans) could have

) ) ) ) ) Figure 6-38: Common Illnesses
serious public health concerns. Figure 6-38 identifies common

Associated with Animal Contact

zoonotic illnesses associated with animal contact and Figure

6-39 lists positive disease test results from Minnesota animals. Rabies :

The Minnesota Board of Animal Health has been established to Brucellosis

monitor animal health, eradicate animal diseases, and conduct Blastomycosis

emergency planning exercises. They coordinate with federal Plague

government, state government, local government, industries Psittacosis

and livestock producers to ensure rapid response times to Intestinal Illness (E.coli, Cryptosporidium
outbreaks and oversees management practices. parvum, Campylobacter, Salmonella)
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) Figure 6-39: Animal Diseases
i Foreign Animal Disease Anthrax Avian Chlamydiosis
L Avian Encephalomyelitis Avian Metapneumovirus Blastomycosis
D) Bovine Spongiform Encephalopathy | Brucellosis Chronic Wasting Disease
- Equine Encephalitis Equine Herpes Myeloencephalopathy | Equine Infectious Anemia
== Equine Piroplasmosis Infectious Laryngotracheitis Influenza
— Johne’s Disease, Paratuberculosis Mycoplamsa gallisepticum Mycoplasma meleagridis
- Mycolplasma synoviae Plague Pseudorabies
§I Pullorum-Typhoid Disease Q-Fever Rabies
T Salmonella enteritidis Scrapie Tuberculosis
— Tularemia West Nile Virus Vector-borne diseases of Public
Health Significance
Zoonotic diseases of Public Health | Chemical Toxicity or Contamination
Significance of Public Health Significance

Relationship to Other Hazards
Terrorism

Depending on the mode of attack and magnitude of destruction, terrorism may have direct influence
on other hazards such as fires, hazardous material releases, essential services failure, and human/animal
related hazards.

Infectious Disease

Infectious disease outbreaks may occur following a major hazard event, such as drought or water
supply contamination event. Alternatively, an outbreak of infectious disease may impact a community’s
response to, and recovery from, another hazard event. For example, if a tornado was to occur during

a major flu outbreak the number of available emergency responders may be much lower than normal.
Additionally, medical facilities may be at capacity and unable to accommodate additional wounded
persons.

Animal Disease Outbreak

Animal disease outbreaks may occur following a major hazard event, such as drought, hazardous
material releases, or water supply contamination event.

6.1.9.B PREVIOUS OCCURRENCES
Terrorism

There have been no previous incidents of terrorism in Houston County.
Infectious Disease Outbreak

Houston County has not seen any significant outbreaks of infectious diseases in recent years. Figure 6-40
shows the recorded incidences of infectious diseases in Houston County from 2005 to 2014. Also shown is
the median level of occurrence for the state.




Figure 6-40: Infectious Disease Statistics 2005-2012% 90
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Campylobacteriosis g

Chlamydia 23 24 |35 |31 30 38 —

Giardiasis 2 (2 2|2 |2 |1 3|1 (2 |5 |21]0 |2 |0 |3 ™
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Lyme Disease 26 (2 |22 (2 |17 /2 |1 |3 |17 |2 |11 |4 |9 (4 |19 3
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*Information not available

Animal Disease Outbreak

Houston County has not seen any significant outbreaks of animal diseases in recent years.

6.1.9.C FEMA DECLARED DISASTERS
There have been no federally declared disasters specific to terrorism, infectious disease, or animal disease’.

6.1.9.D0 GEOGRAPHIC LOCATION
Terrorism

Terrorism is most likely to occur in populated public areas or near major transportation hubs. Terrorism is
highly unlikely to occur in a rural area where few people work or live.

Infectious Disease Outbreak
All of Houston County is at risk from infectious diseases.
Animal Disease Outbreak

All of Houston County is at risk from animal diseases.

6.1.9.E HAZARD EXTENT
Terrorism

The extent of the hazard posed by terrorism can vary drastically based oft the type of terrorist act. A
hostage situation could involve a school or business, whereas a nuclear blast could destroy the entire
county.

Infectious Disease Outbreak

The hazard extent varies depending on the overall health of the community, the specific characteristics of
the disease, and the ability of modern medicine to treat and control the disease.

Animal Disease Outbreak

The hazard extent varies depending on the overall health of the animal population, the specific
characteristics of the disease, and the ability of modern medicine to treat and control the disease.
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6.1.9.F VULNERABILITY ANALYSIS
Critical Facilities

As discussed above, the risk of terrorism, infectious disease, and animal disease poses to critical facilities is
related to how it can impact response times and recovery from other hazard events. Given the nature of the
hazard it does not pose a significant risk on its own.

6.2 VULNERABILITY ASSESSMENT

The Calculated Priority Risk Index (CPRI) is a tool used to assess Figure 6-41: Conceptual Depiction of
hazards based on an indexing system that considers probability, a Vulnerability Analysis
magnitude/severity, warning time, and duration. The CPRI value

is obtained by assigning varying degrees of risk to each of the :

four categories for each hazard, and then calculating an index HAZARD AREA OF
value based on a weighting model. For this update, the mitigation IDENTIFICATION /| VULNERABILITY
team evaluated the updated hazards and developed new CPRI
values.

The vulnerability assessment builds upon the previously
developed hazard information by identifying the community
assets and development trends and intersecting them with the
hazard profiles to assess the potential amount of damage that
could be caused by each hazard event. This concept is generally
illustrated by Figure 6-41.

6.2.1 DEFINITIONS OF CPRI CATEGORIES
Probability

A guide to predict how often a random event will occur. Annual probabilities are expressed between 0.001
or less (low) up to 1 (high). An annual probability of 1 predicts that a natural hazard will occur at least once
per year.

Magnitude/Severity

Indicates the impact to a community through potential fatalities, injuries, property losses, and/or losses of
services. The vulnerability assessment gives information that is helpful in making this determination for
each community.

Warning Time

Plays a factor in the ability to prepare for a potential disaster and to warn the public. More warning time
should allow for more emergency preparations and public information.

Duration

Relates to the span of time that local, state, and/or federal assistance will need to prepare, respond, and
recover from a potential disaster event.

6.2.2 CPRI RATINGS
The following ratings are provided as a tool for local governments
to analyze their risks. However, the CPRI ratings should not

be construed as a precise way for determining risk. The ratings CPRI Rating Range Priority
are a way to quantify and summarize the information from the

Figure 6-42: CPRI Ratings

risk and vulnerability assessment. Local input is also part of the 2.00 - 2.99 Medium
rating since they are done as part of the mitigation team. The 1.00 - 1.99 Low
CPRI Ratings are coded by color to act as one of the components 0.00 - 0.99 Nl

to prioritize mitigation actions (see Figure 6-42).



6.2.3 PROBABILITY AND IMPACT RATING

Ratings were determined using methodology provided by HSEM and with input from local jurisdictions.
Input for the unincorporated areas was provided by the county, which was combined with input from each
of the seven cities to create the county total CPRI rating.

Figure 6-43: Houston County CPRI Hazard Rankings

Probability Magnitude / Severity Warning Time / Duration

HAZARD Warning
County Average* County Average* Time Duration

Flooding 2.52 >1 Month | Up to several years
Drought 2.43 < 1Hour | Up to several weeks
Land Subsidence and 2.39 <1 Hour | Up to several weeks
Sinkholes

Fire 1.68 <1 Hour Up to a week
Summer Storms 1.83 < 1Hour | Up to several weeks
Winter Storms 2.31 <1 Hour Up to a day
Hazardous Materials 2.19 <1Day | Up to several weeks
Essential Services Failure 2.49 <1 Week Up to a day
Human and Animal 2.55 <1 Week | Up to several weeks
Related Hazards

*Combined average score of all participating jurisdictions including Houston County.

6.2.4 VULNERABILITY ASSESSMENT BY JURISDICTION

Each individual jurisdiction within the county was asked to rate their vulnerability to each of the hazards
identified in the plan. Jurisdictions were asked to both assess the probability that a hazard might affect
their jurisdiction as well as the severity or impact that the hazard could have. The overall ratings for each
hazard were averaged out to give a county wide total.

The following tables show the rating given by each city for probability, impact and the overall county
average. The scale given for probability was highly likely, likely, possibly and unlikely; while impact was
rated on a scale of catastrophic, critical, limited, and negligible. Hazards highlighted in green are those that
represented a lower rating than the county wide average, while those in red represent a higher rating.

6.2.4.A HOUSTON COUNTY

Satellite Photo of Houston County County Emergency Management

306 S. Marshall Street
Caledonia, MN 55921

Phone

(507) 725-5834

E-Mail

kurt.kuhlers@co.houston.mn.us

2010 Population
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e Probability Magnitude / Severity
i Houston County  Average of Al Houston County Average of All Cities
— Flooding

L1

) Summer Storms 2.43
[ Winter Storms 2.39
- Infectious Disease 1.68
- Drought 1.83
[ Fire 2.31
ag H

I~ uman-Related Hazards 2.19
T Essential Services Failure 2.49
L Hazardous Materials

All Hazards:

6.2.4.B CITY OF BROWNSVILLE

Satellite Photo of Brownsville

104 North 6 Street
P.O.Box 138
Brownsville, MN 55919

Phone

(507) 482-6732

E-Mail

brownsvi@acegroup.cc

2010 Population

Probability Magnitude / Severity
HAZARD

Brownsville Average of All Brownsville Average of All Cities
2.44
2.97
2.87

Flooding

Summer Storms

Winter Storms

Infectious Disease
Drought

2.10

Fire

Human-Related Hazards

2.23
2.10
2.27

Essential Services Failure

— N —
O | — [o)}
|t ~J

Hazardous Materials
All Hazards:




6.2.4.C CITY OF CALEDONIA

Satellite Photo of Caledonia City Hall

231 E. Main Street
P.O. Box 232
Caledonia, MN 55921

Phone

(507) 725-3450

E-Mail

cityhall@caledoniamn.gov

2010 Population
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Probability Magnitude / Severity

HAZARD

Caledonia  Average of All Caledonia Average of All Cities

Flooding

Summer Storms 2.39
Winter Storms 2.38
Infectious Disease 1.62
Drought 1.78
Fire 2.33
Human-Related Hazards 2.12
Essential Services Failure 2.49
Hazardous Materials

All Hazards:

6.2.4.D CITY OF EITZEN

Satellite Photo of Eitzen City Hall

202 East Main
Eitzen, MN 55931

Phone

(507) 495-3017

E-Mail

contact@eitzenmn.com

2010 Population
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Probability Magnitude / Severity

3.VA.N D)
Eitzen Averageof All Eitzen Average of All Cities

Flooding

Summer Storms 2.39
Winter Storms 2.38
Infectious Disease 1.62
Drought 1.78
Fire 2.33
Human-Related Hazards 2.12
Essential Services Failure 2.49
Hazardous Materials

All Hazards:

6.2.4.D CITY OF HOKAH

Satellite Photo of Hokah City Hall

102 Main Street
P.O. Box 311
Hokah, MN 55941

Phone
(507) 894-4990

E-Mail

rblank@acegroup.cc

2010 Population

Probability Magnitude / Severity
HAZARD
Hokah  Averageof Al Hokah  Average of All Cities

Flooding

Summer Storms 2.39
Winter Storms 2.38
Infectious Disease 1.62
Drought 1.78
Fire 2.33
Human-Related Hazards 2.12
Essential Services Failure 2.49
Hazardous Materials

All Hazards:



6.2.4.E CITY OF HOUSTON

Satellite Photo of Houston City Hall

PO Box 667
105 W. Maple Street
Houston, MN 55943

Phone
E-Mail
houstonplanning@
acegroup.cc
2010 Population
979
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Probability Magnitude / Severity
Houston Average of Al Houston Average of All Cities

HAZARD

Flooding

Summer Storms 2.39
Winter Storms 2.38
Infectious Disease 1.62
Drought 1.78
Fire 2.33
Human-Related Hazards 2.12
Essential Services Failure 2.49
Hazardous Materials

All Hazards:

6.2.4.F CITY OF LA CRESCENT

Satellite Photo of La Crescent City Hall

315 Main Street
La Crescent, MN 55947

Phone

E-Mail
g houstonplanning@
; : acegroup.cc

2010 Population

4,830




Probability Magnitude / Severity
La Crescent Average of All La Crescent Average of All Cities
2.44
2.97
2.87

HAZARD

Flooding

Summer Storms

Winter Storms

Infectious Disease
Drought

Fire

2.10

Human-Related Hazards

2.23
2.10
2.27

Essential Services Failure
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Hazardous Materials
All Hazards:

6.2.4.G  CITY OF SPRING GROVE

Satellite Photo of Spring Grove City Hall

P O Box 218
Spring Grove, MN 55974

Phone
(507) 498-5221
E-Mail

cityofsg@springgrove.coop

2010 Population

Probability Magnitude / Severity

HAZARD

Spring Grove Average of All Spring Grove Average of All Cities

Flooding

Summer Storms 2.39
Winter Storms 2.38
Infectious Disease 1.62
Drought 1.78
Fire 2.33
Human-Related Hazards 2.12
Essential Services Failure 2.49
Hazardous Materials

All Hazards:
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The goal of mitigation is to minimize the impact from hazard events on Houston County. This applies

to property damage, loss of life, and the economic disruption that can accompany the most serious of
disasters. Identifying which hazards are the most likely to adversely impact the county and quantifying

the risk they pose is only part of the picture of hazard mitigation. The next step is identifying specific
mitigation goals and strategies that can be pursued at the county and city levels in order to achieve the goal
of disaster resistant communities.

7.1 COMMUNITY CAPABILITY ASSESSMENT

The capability assessment identifies the policies, regulations, procedures, programs, and projects that
contribute to decreasing damages. Since the previous plan, there have been several instances where the
local jurisdictions have implemented mitigation actions into local processes and procedures. All of the
mitigation actions, whether they were a policy, a regulation, a procedure, a program or a project, their
results have improved the safety of those that live within Houston County. Some of these actions include
ARMER radio system, and CodeRED.

Within the first responder community, Houston County has upgraded to the ARMER Radio system. This
upgrade provides an improved communications system within each department, to first responders and
for those in neighboring communities.

There have been updates to the current siren system due to the new ARMER radio system. The county has
added an alert notification system called CodeRED. Houston County now has the ability to communicate
with all residents on where to go for assistance during a disaster. Along with the notification system,
Houston County has also added the CodeRED weather notification system. This ensures residents are
notified during the time of a tornado, flooding, severe thunderstorm warning, and winter storm warning.
This system is location specific, so residents know that the information they receive is relevant to them
and allows them time to protect their families and themselves. These projects and initiatives have helped
decrease damages during the time of a disaster.

The capability assessment also provides an evaluation of capabilities to determine whether the activities
can be improved in order to more effectively reduce the impact of future hazards. The following sections
identify existing plans and mitigation capabilities within all of the communities listed in Section 3.0 of this
plan.

7.1.1 NATIONAL FLOOD INSURANCE PROGRAM (NFIP)

Houston County and the cities of Brownsville, Caledonia, Hokah, Houston, La Crescent, and Spring
Grove participate in the National Flood Insurance Program. The cities of Eitzen and Spring Grove do
not participate in the program. The National Flood Insurance Program lists no Repetitive Loss or Severe
Repetitive Loss properties in Houston County or its jurisdictions. The latest Flood Insurance Rate Map
(FIRM) that was completed for the county was in 2001*. There is also Digital Flood Rate Insurance Map
(DFIRM) information available for Houston County. The county and participating cities will continue to
enforce the floodplain ordinances.

Given that most individuals in the county live within a high risk flooding area, it is unsurprising that
there is high participation in the NFIP. As of November 2015, there were a total of 86 policies in force in
Houston County, insuring a total of $19,009,000%. Figure 7-1 identifies each community and the date each
participant joined the NFIP.



Figure 7-1: Additional Information on Communities Participating in the NFIP*

Community Participation Initial FIRM Current Eff. Map Date Entry Date

Houston County Yes 01/06/82 06/06/01 01/06/82
City of Brownsville | Yes 02/15/84 02/15/84 02/15/84
City of Caledonia Yes - 10/13/78 05/21/01(E)
City of Eitzen No N/A N/A N/A

City of Hokah Yes 03/15/82 03/15/82 03/15/82
City of Houston Yes 07/16/79 08/23/00 07/16/79
City of La Crescent | Yes 07/20/73 05/02/83 07/20/73
City of Spring Grove | No N/A N/A N/A

7.1.2 PLANS AND ORDINANCES
Houston County and the seven communities it contains have a variety of plans and ordinances currently
in place that work towards mitigating hazards. Figures 7-2, 7-3, and 7-4 list some of the plans.

Figure 7-2: Existing Plans for Houston County Communities

Community Iéouston . . . La Spring
ounty Brownsville Caledonia Eitzen Hokah Houston Crescent Grove
Local Comprehensive Plan X X X X X X
General Land Use Plan X X X
Sustainability Plan
Capital Improvements Plan X X X X X
Redevelopment Plan
Post-Disaster Redevelopment
/ Recovery Plan
Regional Development Plan X
paered proccion [ X X
Open Space Plan X
Flood Mitigation Plan X X X X
College Campus Plan
Comprehensive Emergency X X
Management Plan
Evacuation Plan X

Houston La Spring

Community County Brownsville Caledonia Eitzen Hokah Houston Crescent Grove

Zoning Ordinance

Subdivision Regulations

Building Code / Permitting

Landscape Code

Solid Waste and Hazardous
Materials Waste Regulations

Property Deed Restrictions

Tree Protection Ordinance

Site Plan Review

Architectural / Design Review

Storm Water Management

Soil Erosion Ordinance
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Figure 7-4: Existing Programs for Houston County Communities

Communi Houston La Spring
ty County Brownsville Caledonia Eitzen Hokah Houston Crescent Grove

Historic Preservation Program X X X X X X X

Construction / Retrofit Program X X X X X

Transportation Improvement /
Retrofit Program X X X X X

School District Facilities Program X X

Environmentally Sensitive
Purchase / Protection Program X X X X X X X

Long-Range Recreation Facilities
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Program

Economic Development Authority X X X
Land Buyout Program X
Downtown Redevelopment X

Authority

Local and/or Regional Evacuation X X X
Program

Firewise or other Fire Mitigation

Program

Fire Rescue Long-Range Program X X X
Mutual Aid Agreement X X X X X X X
Temporary Animal Relocation X

Program

7.2 MITIGATION GOALS

Section 6.0 of this plan identified numerous hazards that Houston County is at risk from. The original
goals and objectives from the 2009 Hazard Mitigation Plan have been completely revised and updated in
order to mirror those found in the State of Minnesota All-Hazard Mitigation Plan. This will allow the two
plans to work together and assist the state in developing strategies that will better reflect local conditions.

The goals and objectives are categorized by the six mitigation measure categories from the FEMA State and
Local Mitigation Planning How to Guides. These are:

o Prevention: Government, administrative, regulatory actions or processes that influence the way
land and buildings are developed and built. These actions also include public activities to reduce
hazard losses. Examples include: planning and zoning, building codes, capital improvement
programs, open space preservation, and stormwater management regulations.

o Property Protection: Actions that involve the modification of existing buildings or structures to
protect them from a hazard or even removal from the hazard area. Examples include: acquisition,
elevation, structural retrofits, storm shutters, and shatter-resistant glass.

o Public Education and Awareness: Actions to inform and educate citizens, elected officials, and
property owners about the hazards and potential ways to mitigate them. Such actions include:
outreach projects, real estate disclosure, hazard information centers, and school age and adult
education programs.

» Natural Resource Protection: Actions that, in addition to minimizing hazard losses, preserve or
restore the functions of natural systems. These actions include sediment and erosion control, stream
corridor restoration, watershed management, forest and vegetation management, and wetland
restoration and preservation.




o Emergency Services: Actions that protect people and property during and immediately after a
disaster or hazard event. Services include warning systems, emergency response services, and
protection of critical facilities.

o Structural Projects: Actions that involve the construction of structures to reduce the impact of a
hazard. Such structures include: dams, levees, floodwalls, seawalls, retaining walls, and safe rooms.

The State All-Hazard Mitigation Plan contained the hazards shown in Figure 7-5.
Figure 7-5: Natural Hazard Mitigation Goals, Strategies, and Objectives

Goal 1 - Flooding: Reduce deaths, injuries, property loss and economic disruption due to all types of flooding
(riverine, flash flooding).

Mitigation Strategy

Prevention:

Objectives

Planning, technical studies, training, adoption of ordinances and legislation, acquisition and
use of equipment, establishing shelters, and encouraging participation in NFIP and CRS will
be used to prevent or reduce risks to lives and property from flooding.

Property Protection:

Acquisition, repair, or retrofitting of property and acquisition and use of equipment will be
used to prevent or reduce risks to property from flooding.

Public Education and
Awareness:

Public education and access to information will be used to raise public awareness of risks
from flooding in order to prevent or reduce those risks.

Natural Resource

Stream corridor protection projects and restoration and soil erosion control projects will be

Protection: used to prevent or reduce risks and increase the protection of natural resources from flooding.

Emergency Services: Technological improvements, warning systems, responder training, emergency response
services, acquisition and use of equipment, and planning will provide emergency services to
prevent or reduce the risks to lives and property from flooding.

Structural Construction and maintenance of drains, sewer drainage and separation projects, floodwalls,

Improvements: dams, culverts, levees, roads, bridges, and general flood protection projects will be used to

prevent or reduce damages from flooding, loss of services to critical equipment, and the risks
they pose to lives, property, and the natural environment.

Goal 2 - Drought: Reduce economic, agricultural, and natural resource disruption due to drought.

Mitigation Strategy

Prevention:

Objectives

Planning, acquisition and use of equipment, and technical studies will be used to prevent or
reduce risks from drought.

Property Protection:

Water treatment measures will be used to prevent or reduce risks to property from drought.

Public Education and
Awareness:

Public education and access to information will be used to raise public awareness of risks
from drought in order to prevent or reduce those risks.

Natural Resource
Protection:

Planning and implementing watershed plans will be used to prevent or reduce risks from
drought.

Structural
Improvements:

Goal 3 - Winter Storms:
storms.

Mitigation Strategy

Prevention:

Technological improvements and acquisition of equipment for structural projects will be used
to prevent or reduce risks from drought.

Reduce deaths, injuries, property loss, and economic disruption due to severe winter

Objectives

Acquisition and use of equipment, adoption and enforcement of ordinances and legislation,
planning, and technical studies will be used to prevent or reduce risk to the protection of lives,
property, and economic activity from the risks from severe winter storms.

Property Protection:

Acquisition and use of equipment and vegetation management will be used to prevent or
reduce risks to property from the risks from severe winter storms.

Public Education and
Awareness:

Public education, warning systems, access to information, and outreach projects will be used
to raise public awareness of the risks from severe winter storms in order to reduce those risks.

Improvements:

Emergency Services: Acquisition and use of equipment, emergency response services, warning systems,
technological improvements, planning, and responder training will provide emergency
services to prevent or reduce risks from severe winter storms.

Structural Structural projects will be implemented and maintained to prevent or reduce risks from

severe winter storms.
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The hazards in Figure 7-6 were not found in the State All-Hazard Mitigation Plan and were developed by
the Houston County planning team.

Figure 7-6: Hazard Mitigation Goals, Strategies, and Objectives for Other Hazards

Goal 4 - Land Subsidence and Sinkholes: Reduce deaths, injuries, property loss and economic disruption due to
land subsidence/sinkholes.

Mitigation Strategy

Prevention:

Objectives

Planning, technical studies, and building/development regulations will be used to prevent or
reduce risks from sinkholes.

Property Protection:

Outreach efforts, public education and access to information will be employed to raise public
awareness in order to reduce financial loss and risks to lives and property from sinkholes.

Mitigation Strategy

Public Education and | Measures to reduce the volume of water passing into a sinkhole will be used in order to reduce
Awareness: financial loss, property damage, and threats to the public health and safety.
Prevention: Planning, technical studies, and building/development regulations will be used to prevent or

Goal 5 - Fires: Reduce deaths, injuries, property loss and economic disruption due to structural and wildfires.

reduce risks from sinkholes.

Objectives

Prevention: Planning, technical studies, training, adoption of ordinances and legislation and acquisition
and use of equipment will be used to prevent or reduce risks to lives and property from fires.

Property Protection: Adopt state fire codes and inspect structure per local ordinance.

Public Education and | Public education and access to information will be used to raise public awareness of risks from

Awareness: fires in order to prevent or reduce those risks.

Emergency Services: Technological improvements, warning systems, responder training, emergency response

services, acquisition and use of equipment, and planning will provide emergency services to
prevent or reduce the risks to lives and property from fires.

Goal 6 - Summer Storms: Reduce deaths, injuries, property loss, and economic disruption due to severe summer

storms.
Mitigation Strategy

Prevention:

Objectives

Acquisition and use of equipment, adoption and enforcement of ordinances and legislation,
planning, and technical studies will be used to prevent or reduce risk to the protection of lives,
property, and economic activity from the risks from severe summer storms.

Property Protection:

Acquisition and use of equipment and vegetation management will be used to prevent or
reduce risks to property from severe summer storms.

Public Education and Public education, warning systems, access to information, and outreach projects will be used

Awareness: to raise public awareness of the risks from severe summer storms in order to reduce those
risks.

Emergency Services: Acquisition and use of equipment, emergency response services, warning systems,
technological improvements, planning, and responder training will provide emergency
services to prevent or reduce risks from severe summer storms.

Structural Structural projects will be implemented and maintained to prevent or reduce risks from severe

Improvements: summer storms.

Goal 7 - Hazardous Materials: Limit property damage, loss of life, economic loss, and disruptions in commercial
and industrial activities due to a hazardous material release.

Mitigation Strategy

Prevention:

Objectives

Proper regulations and licensing will be utilized to reduce the risk from hazardous materials.

Property Protection:

Outfit structures with warning measures and protective features to mitigate the damages from
the release of hazardous materials.

Public Education and
Awareness:

Increase public awareness of what to do in the event of a hazardous material release and the
hazardous material risk present in the community.

Emergency Services:

Increase capability of community fire departments and first responder’s capability to respond
to release incidents.




Goal 8 - Essential Services Failure: Limit loss of life, economic loss, and disruptions in residential, commercial and
industrial activities due to wastewater treatment failure, water supply contamination and power failure.

Mitigation Strategy Objectives

Prevention: Planning, technical studies, and inspections will be used to prevent or reduce risks from
essential services failures.

Property Protection: Ensure public facilities in the county have appropriate security measures in place to reduce
their risk to essential services failures.

Public Education and | Increase public education and awareness of what to do in the event of any essential services
Awareness: failures.

Emergency Services: Planning, responders training, warning systems, emergency response services, technological
improvements, and acquisition and use of equipment will provide emergency services to
prevent or reduce risks from essential services failures.

Goal 9 - Human and Animal Related Hazards: Ensure Houston County public facilities are prepared for a threat
and that first responder personnel are prepared in how to respond to such a threat.

Mitigation Strategy Objectives
Property Protection: Ensure public facilities in the county have appropriate security measures in place to reduce
their risk. Proper regulations and licensing will be utilized to reduce the risk from infectious
disease.

Public Education and | Ensure appropriate communication measures are in place to effectively communicate with the
Awareness: public in the event of a threatening situation. Increase public awareness of what to do in the
event of an infectious disease outbreak.

Emergency Services: Ensure first responders have appropriate training to deal with a wide variety of threats
(terrorism, airplane crashes, and train derailments). Increase capability of community
response personnel to effectively respond to an infectious disease outbreak.

7.3 HAZARD MITIGATION ACTIONS

Individual communities in Houston County, as well as key stakeholders at the county level, were
approached to evaluate the current actions listed in the existing plan as well as to suggest and develop new
actions for the 2015 update. See Appendix 9.10 for a table that includes the status of previous jurisdictional
hazard mitigation actions that were in the previous 2009 plan.

The two main factors that stakeholders were asked to evaluate were cost and funding. A benefit cost
analysis was completed for the individual actions. The participants in the community meetings were asked
to rank the actions in terms of funding availability and cost to complete. These rankings were combined
with the rankings for the severity and probability of the hazards addressed and resulted in a priority score.
Figure 7-7 details the specific rationale behind each rating.

Figure 7-7: Mitigation Action Ranking Rubric

Cost Funding

3 = Less than $5,000 3 = Existing funding sources; Available staff time
2 =$5,000 to $25,000 2 = Identified potential funding sources and staff time
1 = More than $25,000 1 = No identified funding sources or staff time

Probability Severity

4 = Highly Likely 4 = Catastrophic
3 = Likely 3 = Critical
2 = Possible 2 = Limited

1 = Unlikely 1 = Negligible
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This scale was designed so that in all categories higher numbers represent a higher priority for the plan. In
the monetary categories of Cost and Funding, higher numbers represent easier projects to complete from
a fiscal standpoint; in the hazard categories of Probability and Severity, higher numbers represent more
dangerous hazards which should receive higher priority in the plan. The decision was made so that the
hazard categories had a larger point scale than the monetary categories, with the rationale being that the
potential effects of the hazards deserved a slightly higher consideration than the funding possibilities.

These four ratings were combined into a composite score for each hazard, and an example of which is
shown below in Figure 7-8. For mitigation actions that were identified as impacting all hazards, the average
Probability and Severity score for all other hazards was used.

Figure 7-8: Example Hazard Score

Priority /

Jurisdiction  Mitigation Action Hazard  Status Cost Funding Probability Magnitude Total

Purchase and supply
portable electric All Medium/
generators for Hazards New
township use
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All Townships 1 1 2.32 2.33 6.65

The composite score was utilized to create a priority rank for each hazard, as shown in Figure 7-9. In this
way, even though a comprehensive benefit cost analysis was not completed for each individual mitigation
action, the rankings present in the plan a strong consideration by all jurisdictions involved of cost, benefit,
and the potential impact the action would have on the community.

Figure 7-9: Mitigation Action Priority Ranking

Score Priority

6-7 Low
7-8 Medium
>8 High

In addition, Actions were categorized into three main areas:

o New - Actions new to this update.
o In Progress — Actions that are currently being worked on.
o Ongoing - Actions that require ongoing maintenance and involvement.

Figure 7-10 shows which mitigation strategy is utilized by each action.

Figure 7-10: Mitigation Strategy Legend

Strategy Code

Prevention P
Property Protection PP
Public Education PE
Natural Resources Protection NR
Emergency Services ES
Structural Improvements SI

The following subsections outline the mitigation actions that have been identified as priorities at the
county, city and township levels. The first step towards mitigation action implementation is to complete
a prioritization analysis of the actions. Different planning factors can help with the prioritization




and analysis processes. STAPLE(E) created by FEMA is an acronym for a set of criteria that can help
participants consider several factors in the analysis and prioritization processes.

S - Social: Is the hazard mitigation strategy socially acceptable?

T - Technical: Is the proposed action technically feasible, and cost effective, and does it provide the
appropriate level of protection?

A - Administrative: Does the community have the capability to implement the action and is the lead
agency capable of carrying out oversight of the project?

P - Political: Is the hazard mitigation action politically acceptable?

L - Legal: Does the community have the authority to implement the proposed action?

E - Economic: Do the economic base, projected growth and opportunity costs justify the hazard
mitigation project?

E - Environmental: Does the proposed action meet statutory considerations and public desire for
sustainable and environmentally healthy communities?

The actions below include those taken by county staff as well as those undertaken by city and township
boards across the county. Each action listed identifies a department that is responsible for implementation.
Actions that are identified as county-wide indicate that this is a project with no sole departmental
oversight, but rather a number of departments and entities throughout the county are responsible for its
implementation. A list of county departments involved in hazard mitigation activities and their contact
information is listed in Figure 7-11. County specific mitigation actions are listed in Figures 7-12 through
7-19.

The complete cost/benefit analysis of jurisdictional hazard mitigation actions can be found in the
Appendix.
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Figure 7-11: County Departments Involved in Hazard Mitigation

Department Contact

Public Health (507) 725-5811

Public Health (507) 725-5810
Emergency Management (507) 725-5834
Zoning & Planning (507) 725-5800
County Sheriff (507) 725-3379
Assessor’s Office (507) 725-5801
Recorder’s Office (507) 725-5813
County Highway Department (507) 725-5417
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7.3.1

HOUSTON COUNTY MITIGATION ACTIONS

Figure 7-12: Houston County Mitigation Actions

Mitigation

Jurisdiction Mitigation Action Hazard Type Implementation Priority
All Create a staff transition plan to All Hazards | PE Administration/ | Medium/ New
Townships | ensure that knowledge and expertise Public Works

of existing staff is carried on to

successors
Houston Increase security measures for IT Terrorism | PP Information Medium/
County infrastructure Technology Ongoing
Houston Construct new recycling center All Hazards | PP Public Works Medium/
County Ongoing
Houston Overtime compensation for All Hazards | ES Administration | Medium/
County Emergency Services Ongoing
Houston Create township service agreements | All Hazards | P, ES Administration | High/
County for essential services Ongoing
Houston Install updated receiver boxes into All Hazards | ES Administration | Medium/
County county vehicles Ongoing
Houston Construct a storm shelter at Wildcat | All Hazards | PP Public Works High/Ongoing
County Park
Houston Purchase a sandbag machine Flood ES Public Works Medium/
County Ongoing
Houston Purchase disposable boxes for All Hazards | ES Public Health Medium/
County medication or vaccination waste Ongoing
Houston Purchase portable electric generator | All Hazards | ES Public Works/ High/Ongoing
County Emergency

Services

Houston Hire a consultant to develop the All Hazards | ES Administration | High/Ongoing
County county's COOP plan
Houston Re-construct a new county highway | Flood PP Administration/ | High/Ongoing
County department building Public Works
Houston Update the e-dispatch and paging All Hazards | NR Emergency High/Ongoing
County system for emergency services Services
Houston Construct a backup Communications | All Hazards | PP Administration | Medium/
County Center (current location is La / Emergency Ongoing

Crescent Fire Department) Services
Houston Purchase an off-road county vehicle | All Hazards | ES Emergency Medium/
County (e.g. a Mule) Services Ongoing




7.3.2

Figure 7-13: City of Brownsville Mitigation Actions

CITY OF BROWNSVILLE MITIGATION ACTIONS

Mitigation
Jurisdiction Mitigation Action Hazard Type Implementation  Priority
All Cities Create a staff transition plan to All Hazards | PE Administration | High/
ensure that knowledge and expertise Ongoing
of existing staff is carried on to
successors
All Cities Ensure that city infrastructure has All Hazards | P, ES Public Works Low/
redundancies in place in the case of Ongoing
power outages during a hazard event
All Cities Train all fire department personnel Hazardous | ES, PE Fire High/
and other first responders in proper | Materials Ongoing
hazardous material procedures
All Cities Ensure infrastructure and procedures | All Hazards | P, PE Administration | Medium/
are in place to provide adequate Ongoing
warning of severe weather events to
residents
Brownsville | Construct new fire barn Fire PP Fire High/
Ongoing
Brownsville | Hillside stabilization Land NR Administration/ | High/
Subsidence Public Works Ongoing
Brownsville | Purchase equipment and training for | All Hazards | ES Administration/ | Medium/
emergency responders Fire Ongoing
7.3.3 CITY OF CALEDONIA MITIGATION ACTIONS

Figure 7-14: City of Caledonia Mitigation Actions

Mitigation
Jurisdiction Mitigation Action Type Implementation  Priority
All Cities Create a staff transition plan to All Hazards | PE Administration | High/
ensure that knowledge and expertise Ongoing
of existing staff is carried on to
successors
All Cities Ensure that city infrastructure has All Hazards | P, ES Public Works Low/
redundancies in place in the case of Ongoing
power outages during a hazard event
All Cities Train all fire department personnel Hazardous | ES, PE Fire High/
and other first responders in proper Materials Ongoing
hazardous material procedures
All Cities Ensure infrastructure and procedures | All Hazards | P, PE Administration | Medium/
are in place to provide adequate Ongoing
warning of severe weather events to
residents
Caledonia | Re-routing or increasing the capacity | Flood SI Public Works High/
of a storm drainage system on the Ongoing
west side of town
Caledonia | Construct a larger culvert at Old Flood SI Public Works High/
Highway Drive and Highway 44 Ongoing
Caledonia | Purchase light towers All Hazards | ES Public Works Medium/
Ongoing
Caledonia | Construct building for equipment All Hazards | PP Public Works Medium/
storage Ongoing
Caledonia | Re-routing the storm drainage system | Flood ES County and City | High/
on the west side of town Public Works Ongoing
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7.3.4

CITY OF EITZEN MITIGATION ACTIONS

Figure 7-15: City of Eitzen Mitigation Actions

Jurisdiction

Mitigation Action

Hazard

Mitigation
Type

Implementation

Priority

All Cities Create a staff transition plan to All Hazards | PE Administration | High/
ensure that knowledge and expertise Ongoing
of existing staff is carried on to
successors

All Cities Ensure that city infrastructure has All Hazards | P, ES Public Works Low/
redundancies in place in the case of Ongoing
power outages during a hazard event

All Cities Train all fire department personnel | Hazardous | ES, PE Fire High/
and other first responders in proper | Materials Ongoing
hazardous material procedures

All Cities Ensure infrastructure and procedures | All Hazards | P, PE Administration | Medium/
are in place to provide adequate Ongoing
warning of severe weather events to
residents

Eitzen Construct larger culvert on Cabbage | Flood SI Public Works Medium/
Ridge Ongoing

Eitzen Construct larger culvert on Quarry | Flood SI Public Works Medium/
Road Ongoing

Eitzen Construct larger culvert on Valentine | Flood SI Public Works Medium/
Road Ongoing

Eitzen Purchase additional ARMER radios | All Hazards | ES Emergency Medium/

Services Ongoing

Eitzen Purchase security cameras All Hazards | ES Emergency Medium/

Services Ongoing
Eitzen Purchase new plow truck Winter ES Public Works Medium/
Storms Ongoing




7.3.5 CITY OF HOKAH MITIGATION ACTIONS @)
Figure 7-16: City of Hokah Mitigation Actions —
-
Mitigation L1
Jurisdiction Mitigation Action Hazard Type Implementation  Priority —
All Cities Create a staff transition plan to All Hazards | PE Administration | High/ §
ensure that knowledge and expertise Ongoing —
of existing staff is carried on to )
successors
All Cities Ensure that city infrastructure has All Hazards | P, ES Public Works Low/ —
redundancies in place in the case of Ongoing -
power outages during a hazard event —
All Cities Train all fire department personnel | Hazardous | ES, PE Fire High/ C<_'_)E
and other first responders in proper | Materials Ongoing —
hazardous material procedures |:
All Cities Ensure infrastructure and procedures | All Hazards | P, PE Administration | Medium/ >
are in place to provide adequate Ongoing
warning of severe weather events to
residents
Hokah Increase existing levee height Flood SI Public Works High/
Ongoing
Hokah Purchase electric generator for 102 All Hazards | ES Public Works Medium/
Main Street Ongoing
Hokah Purchase electric generator for 9 Mill | All Hazards | ES Public Works Medium/
Street Ongoing
Hokah Purchase electric generator for All Hazards | ES Public Works Medium/
wastewater treatment facility and Ongoing
railroad tracks
Hokah Construct storm shelter All Hazards | PP Public Works/ Medium/
Emergency Ongoing
Services
Hokah Upgrade siren system All Hazards | ES Emergency High/
Services Ongoing
Hokah Remove the levee on the north side of | Flood SI Public Works High/
Root River Ongoing
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7.3.6

CITY OF HOUSTON MITIGATION ACTIONS

Figure 7-17: City of Houston Mitigation Actions

Jurisdiction

Mitigation Action

Hazard

Mitigation

Type

Implementation

Priority

All Cities Create a staff transition plan All Hazards PE Administration | High/
to ensure that knowledge and Ongoing
expertise of existing staff is carried
on to successors
All Cities Ensure that city infrastructure has | All Hazards P ES Public Works Low/
redundancies in place in the case Ongoing
of power outages during a hazard
event
All Cities Train all fire department Hazardous ES, PE Fire High/
personnel and other first Materials Ongoing
responders in proper hazardous
material procedures
All Cities Ensure infrastructure and All Hazards P, PE Administration | Medium/
procedures are in place to provide Ongoing
adequate warning of severe
weather events to residents
Houston Acquire land for levee setbacks Flood PP Administration | High/
Ongoing
Houston Increase levee height Flood SI Public Works High/
Ongoing
Houston Construct storm shelter on eastern | All Hazards PP Administration | High/
part of city Ongoing
Houston Highway 9 grade raise Flood SI Public Works High/
Ongoing
Houston Increase the capacity of the Flood SI Public Works High/
Wastewater Treatment Facility Ongoing
Houston Purchase back up electric All Hazards ES Public Works Medium/
generators Ongoing
Houston Purchase new squad patrol vehicle | All Hazards ES Emergency High/
Services Ongoing
Houston Construct new storage facility for | All Hazards PP Public Works Medium/
electric generators Ongoing
Houston Lower radium levels in city water | Water NR Public Works High/
Contamination Ongoing




7.3.7

Figure 7-18: City of La Crescent Mitigation Actions

Jurisdiction

Mitigation Action

Hazard

CITY OF LA CRESCENT MITIGATION ACTIONS

Mitigation
Type

Implementation

Priority

All Cities Create a staff transition plan All Hazards PE Administration | High/
to ensure that knowledge and Ongoing
expertise of existing staff is carried
on to successors

All Cities Ensure that city infrastructure has | All Hazards P, ES Public Works Low/
redundancies in place in the case Ongoing
of power outages during a hazard
event

All Cities Train all fire department Hazardous ES, PE Fire High/
personnel and other first Materials Ongoing
responders in proper hazardous
material procedures

All Cities Ensure infrastructure and All Hazards P,PE Administration | Medium/
procedures are in place to provide Ongoing
adequate warning of severe
weather events to residents

La Crescent | Purchase electric generator to All Hazards ES Administration | High/
provide for the Fire Department, Ongoing
City Hall, Police Department

La Crescent | Construct a secondary emergency | All Hazards ES, PP Public Works High/
access point for maintenance Ongoing
building

La Crescent | Purchase a temperature control All Hazards ES Public Works/ New/
system for emergency equipment Emergency Ongoing
storage Services

La Crescent | Construct new City Hall to also All Hazards pP Administration | High/
include a public storm shelter Ongoing

La Crescent | Update equipment for All Hazards ES City and County | High/
Communications Center Administration | Ongoing

La Crescent | Purchase an emergency flat All Hazards ES Administration/ | High/
bottom emergency rescue boat Emergency Ongoing

Services

La Crescent | Construct new La Crescent All Hazards PP Administration | High/
Township building Ongoing

La Crescent | Purchase new PPE for first All Hazards ES Emergency High/
responders Services Ongoing

La Crescent | Continued education for first Hazardous PE Emergency High/
responders related to all hazards | Materials Services Ongoing

La Crescent | Increase security around wells and | Water ES Public Works New/
wastewater treatment plant Contamination Ongoing

La Crescent | Absorbent booms for hazardous | Hazardous ES Fire New/
spills Materials Ongoing
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7.3.8

Figure 7-19: City of Spring Grove Mitigation Actions

Jurisdiction

Mitigation Action

Hazard

CITY OF SPRING GROVE MITIGATION ACTIONS

Mitigation
Type

Implementation

Priority

All Cities Create a staff transition plan to All Hazards | PE Administration | High/
ensure that knowledge and expertise Ongoing
of existing staff is carried on to
successors

All Cities Ensure that city infrastructure has All Hazards | P, ES Public Works Low/
redundancies in place in the case of Ongoing
power outages during a hazard event

All Cities Train all fire department personnel | Hazardous | ES, PE Fire High/
and other first responders in proper | Materials Ongoing
hazardous material procedures

All Cities Ensure infrastructure and All Hazards | P, PE Administration | Medium/
procedures are in place to provide Ongoing
adequate warning of severe weather
events to residents

Spring Grove | Purchase electric generators All Hazards | ES Public Works High/New

Spring Grove | Construct and/or designate local All Hazards | PP Administration/ | Medium/
public shelters Public Works Ongoing

Spring Grove | Storm proof public facilities All Hazards | PP Public Works Medium/

Ongoing

Spring Grove | Upgrade water treatment facility All Hazards | SI Public Works Medium/

Ongoing
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8.1 MONITORING, EVALUATING, & UPDATING THE PLAN

Over the course of the next five-year cycle the Houston County Emergency Management Department will
work with the Region Nine Development Commission to continually monitor and review the current plan
content and make revisions and amendments as needed. The emergency management director will be
responsible for maintaining contact with the stakeholder taskforce and responding to questions that may
arise about plan specifics.

The county Emergency Management Department will hold an annual review meeting of the stakeholder
taskforce. In addition to task force notification, this meeting will be posted at city halls, county courthouse,
and websites to notify the public of the meeting. At this meeting, members will discuss in more detail

the development of mitigating hazards, action steps that have been taken over the 12 month period, and
specific ways the current plan is succeeding or falling short. Initial ideas will be included in a progress
report prepared by Region Nine Development Commission to review and revise criteria of mitigating
hazards, which would be forwarded back to all jurisdictions within the county.

In addition to the annual review meeting, other meetings will be convened as needed or in response to
funding opportunities that can provide resources for mitigation activities. The stakeholder taskforce will
monitor mitigation actions throughout the county and help coordinate any local partnerships to strengthen
communication and cooperation across the communities.

Each entity’s regulating authorities will consider adoption of plan revisions made at the review meeting.
Cities will have reviews and conduct revisions with their planning commissions and city council. The
Houston County Emergency Management Director and Administrator (or equivalent staff position)
would forward plan revisions to appropriate departments (i.e., Public Works, Sheriffs and Public Health).
Ultimately, the county board will consider final revisions to the plan.

Applicable plans such as zoning ordinances, lakeshore ordinances, building codes, staff development plans,
waste water treatment policies, comprehensive plans, floodplain ordinances, capital improvement plans
and budgets will be amended to incorporated related changes. These amendments will be handled by local
government entities (city council, planning commissions) at the city level. Houston County officials, as well
as city-level officials within the county, will be responsible for the integration of this All-Hazard Mitigation
Plan into other applicable plans or planning mechanisms that they may already maintain or may be
currently undertaking

Additionally, the stakeholder taskforce will be reconvened for a special meeting in the event of a major
disaster or significant development in a particular hazard in Houston County. This meeting will determine
if the plan needs to be updated immediately in order to take advantage of grant opportunities that may
arise due to the new circumstances. If so, an amendment to the plan will be drafted at the meeting and
distributed to the appropriate parties for adoption immediately.

8.2 IMPLEMENTATION THROUGH EXISTING PROGRAMS

The recommended actions and mitigation strategies detailed in this plan will be incorporated into the
individual planning documents of the appropriate departments and communities at the county and city
level. In the course of regularly scheduled updates to zoning plans and ordinances the county and cities will
consult with the Hazard Mitigation Plan and see if their existing practices are in line with what has been
determined to be the best way to reduce the risk and damage from hazards.

Each participating community will work with the Houston County’s Emergency Manager and other entities
that can aid in the implementation of mitigation actions. There are several implementation tools that are
available to help mitigate future hazards. See following for a list of suggestions, however, there still needs

to be review and discussion amongst stakeholders to ensure the proper tool is selected and implemented
successfully.



Education - Education of residents has been identified as one of the most effective mitigation strategies.
Activities will be planned to educate, train and exercise individuals, businesses, community members
and first responders, through events such as severe weather week and winter awareness week.

Capital Investment - Capital investments such as fire and ambulance equipment, sprinkler systems and
dry hydrants are tools that can limit risks impacts of natural and man-made hazards.

Data Collection and Needs Assessments - Data collection and needs assessments can aid in gaining a
better understanding of threats and allow planning for mitigation strategies accordingly. As resources
are limited for this part of the planning process, additional data collection is likely to be an ongoing
activity as resources become available.

Coordination - Responsibilities for mitigation strategies run across various county departments, local
fire and ambulance departments, city and township governments, and host of state and federal agencies.
Ongoing coordination is an important tool to ensure resources are used efficiently. The mitigation

plan review process can function as a tool to have an ongoing discussion of roles, responsibilities and
opportunities for coordination.
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Regional Cooperation - Counties and public safety services providers throughout the southeast
region of Minnesota often share similar challenges and concerns. In some cases a regional approach
may be warranted as a mitigation strategy in order to save resources. Organizations such as Region V
Emergency Management and HSEM through the Regional Program Coordinator can offer tools and
resources to assist in these cooperative efforts.

Regulation - Regulation is an important factor for land use, access to structures and the protection of
water resources and public health. Houston County and its cities have planning and zoning departments
which provide local regulations for adopting and enforcing building codes and standards. The
regulations are also aligned with state and federal standards.

8.3 CONTINUED PUBLIC INVOLVEMENT

Ensuring that the public is actively involved has been a major priority of the planning process and this
focus will continue after the plan is finalized and put into use. The full plan will be available in digital form
on both the Houston County Emergency Management website link and the Region Nine Development
Commission website link. Education events held for specific hazards throughout the County will make
mention of the plan and inform the public of its purpose. Public notice will be given for all annual review
meetings and stakeholder taskforce members will be encouraged to bring interested parties with them

to these meetings. By continuing to engage communities, partner organizations and the public will only
increase transparency, strengthen partnerships and build local buy-in.




APPENDICE

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

-CION §

ADOPTING RESOLUTIONS.......cceeiviiinnneeenicnnnns

STATEMENT OF INTEREST IN ALL-HAZARD
MITIGATION PLANNING......cccvveetiriirnnneeeceinnnns

MEETING ANNOUNCEMENTS......ccccovvuueeereinnnns

AFFIDAVITS OF PUBLICATION OF MEETING
ANNOUNCEMENTS......iiiiiiinneeinciiinnneeecesnnnns

MEETING AGENDAS ......eiiiiirniiiiiiinneeceecinnns
MEETING SIGN-IN SHEETS........cccccevvvuuueriiiinnnns
SURVEY MATERIALS.......ccccovvuriiiiiinneeinciinnneee.
NCDC DATA (UNEDITED)....cccoceerivueeriuercrncsanne

COST/BENEFIT ANALYSIS OF MITIGATION
ACTIONS BY JURISDICTION ......cccceeevuueeeeneinnnns

STATUS OF HAZARD MITIGATION ACTIONS



9.1 ADOPTING RESOLUTIONS

@)
L1
D)
[
—
L1
QO
Q-
T




5 1JIUNAddY




5 1JIUNAddY




5 1JIUNAddY




5 1JIUNAddY




5 1JIUNAddY




9.2

STATEMENT OF INTEREST IN ALL-HAZARD MITIGATION PLANNING

Page 1 of 1

City of Brownsville

From: "Kurt Kuhlers" <Kurt.Kuhlers@co.houston.mn.us>
Date: Tuesday, May 20, 2014 10:02 AM

To: <brownsvi{@acegroup.cc>

Subject:  Statement of Interest

Statement of Interest in All-Hazard Mitigation Planning
Cityof _rowase, [le

As a potential participant in the Hazard Mitigation Assistance Program, the City of B rowascill,
Minnesota hereby states their interest in participating in the multi-jurisdictional (County Housto
Name)  All-Hazard Mitigation Plan.

After FEMA funding approval and during the planning implementation, the City of Drowase,lly,
Minnesota agrees to participate in the hazard mitigation planning process.

As signed, we understand this is a voluntary program and our participation may benefit our jurisdiction
by identifying hazards and prioritizing potential projects to mitigate the effects of natural hazards.

Z%//XM L H—14

Signature ofAuthorized Representative Date

Mavsr

Title

5/20/2014
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231 East Main Street, PO. Box 232 Fax 507-725-5258
Caledonia, Minnesota 55921 Statement of Interest in All-Hazard Mitigation Planningail: cityhall@caledoniamn.com

City of Caledonia, Minnesota
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As a potential participant in the Hazard Mitigation Assistance Program, the City of Caledonia,
Minnesota hereby states their interest in participating in the multi-jurisdictional _Houston
County All-Hazard Mitigation Plan.

After FEMA funding approval and during the planning implementation, the City of Caledonia,
Minnesota agrees to participate in the hazard mitigation planning process.

As signed, we understand this is a voluntary program and our participation may benefit our

jurisdiction by identifying hazards and prioritizing potential projects to mitigate the effects of
natural hazards. R R

/ﬁ&w} U Tusot s-27-14

Signaturg of Authorized Representative Date

__Mavyor, City of Caledonia

Title
Clerl’s Office Community Development Office Library
507-725-3450 507-725-3632 507-725-2611

The City of Celedonia is an equal opportunity lender, provider and employer.
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Home of Como Falls

Statement of Interest in All-Hazard Mitigation Planning
City of Hokah, Minnesota

As a potential participant in the Hazard Mitigation Assistance Program, the City of
Hokah, Minnesota hereby states their interest in participating in the multi-jurisdictional
Houston County All-Hazard Mitigation Plan.

After FEMA funding approval and during the planning implementation, the City of
Hokah, Minnesota agrees to participate in the hazard mitigation planning process.

As signed, we understand this is a voluntary program and our participation may benefit
our jurisdiction by identifying hazards and prioritizing potential projects to mitigate the
effects of natural hazards.

g T

Signature of Authorized 'Representative

O6~-O03 -0,

Date

AN v somsroare
Title a
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CITY OF HOUSTON
COUNTY OF HOUSTON
STATE OF MINNESOTA

RESOLUTION NO. 2014-7

Statement of Interest in All-Hazard Mitigation Planning
City of Houston, MN

As a potential participant in the Hazard Mitigation Assistance Program, the City of Houston, Minnesota
hereby states their interest in participating in the multi-jurisdictional Houston County All-Hazard
Mitigation Plan.

After FEMA funding approval and during the planning implementation, the City of Houston, Minnesota
agrees to participate in the hazard mitigation planning process.

As signed, we understand this is a voluntary program and our patticipation may benefit our jurisdiction by
identifying hazards and prioritizing potential projects to mitigate the effects of natural hazards.

Adopted this 9th day of June, 2014 by the City Council of the City of Houston.
, MINNESOTA

CITY CE-HOUST!
Uz os //

Connie Edwar

ATTEST:

O Moo S e

Christina Peterson, City Administrator




IV YA BN .

. o m Kurt Kuhlers <Kurt.Kuhlers@co.houston.mn.us>
Hurt AKubiers, Director Friday, May 23, 2014 9:06 AM
S8ttt st Catectrianv Bill Waller
ja6kor e Statement of Interest
(5072580609 Cet
Bill,
If you could return an electronic signed copy that would be great.
Thanks
Kurt

Statement of Interest in All-Hazard Mitigation Planning
Cityof __k-q Crescedt

As a potential participant in the Hazard Mitigation Assistance Program, the City of Lj" C"f‘-"‘r\-
Minnesata hereby states their interest in participating in the. multi-jurisdictional_- /729:,:5*7%7\/7 CAl- T
Hazard Mitigation Plan, ,

After FEMA funding approval and during the planning implementation, the City of LQ C/C»S CCAJ'i
Minnescta agrees to participate in the hazard mitigation planning process.

As signed, we understand this is a voluntary program and our participation may benefit our jurisdiction by
identifying hazards and prioritizing potential projects to mitigate the effacts of natural hazards.

gk Vl/z«%] \lmc IOiLOI‘/

S:l'gnature of Authorized Representative : Date

ﬂ:"[’;/ I‘OTJM:AH—S“’I%'}"”
itle
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Statement of Interest in All-Hazard Mitigation Planning
City of Spring Grove

As a potential participant in the Hazard Mitigation Assistance Program, the City of Spring Grove,
Minnesota hereby states their interest in participating in the multi-jurisdictional Houston
Country All-Hazard Mitigation Plan.

After FEMA funding approval and during the planning implementation, the City of Spring Grove,
Minnesota agrees to participate in the hazard mitigation planning process.

As signed, we understand this is a voluntary program and our participation may benefit our
jurisdiction by identifying hazards and prioritizing potential projects to mitigate the effects of
natural hazards.

hn ¥ Uil Ys/,e

Signature of Authorized Representative Date

[ty Lierk] Theasiresr

Title '




9.3 MEETING ANNOUNCEMENTS
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Houston County's 2015 Hazard Mitigation Plan
Brownsville, Hokah and La Crescent Community Meeting

For: Residents, elected officials and city staff of

Brownsville, Hokah, La Crescent and surrounding townships
By: Kurt Kuhlers, Emergency Management Director

and

Scott Reiten, Region Nine Development Commission
Re: Houston County Hazard Mitigation Plan Community Meeting
Date: Monday, July 13", 2015
Time: 4:30 p.m. to 6:00 p.m.
Place: La Crescent Community Building

336 South 1st Street, La Crescent

Houston County is in the process of updating their Hazard Mitigation Plan and is requesting your partici-
pation in a meeting to evaluate Brownsville’s, Hokah's, La Crescent’s and surrounding township’s com-
munity risks and mitigation actions.

What is Mitigation Planning?

Hazard Mitigation is sustained action taken to reduce or eliminate long-term risk to people and their property from
hazards. The purpose of mitigation planning is to identify policies and actions that can be implemented over the
long term to reduce risk and future losses. Mitigation Plans form the foundation for a community’s long-term strate-
gy to reduce disaster losses and break the cycle of disaster damage, reconstruction, and repeated damage. The plan-
ning process is as important as the plan itself. It creates a framework for risk-based decision making to reduce dam-
ages to lives, property, and the economy from future disasters.

Why should I attend?

Public involvement builds support and ensures a strong base for future mitigation activities. The value of public in-
volvement lies in sharing responsibility with those who will strongly influence the success or failure of mitigation
efforts. Involving a broad cross-section of interested individuals and organizations is a way of collecting good ideas
and suggestions and ensuring that the community will view hazard mitigation as relevant to their needs.

{EMERGEAEY E BEGION"C NINE
HOUSTON COUNTY

Any questions please contact Kurt Kuhlers, Houston County’s Emergency Management Director — phone: 507-725-5834
or
Scott Reiten, Region Nine Development Commission — phone: 507-389-8880
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Houston County's 2015 Hazard Mitigation Plan
Houston Community Meeting

For: Residents, elected officials and city staff of

the City of Houston and surrounding townships
By: Kurt Kuhlers, Emergency Management Director

and

Scott Reiten, Region Nine Development Commission
Re: Houston County Hazard Mitigation Plan Community Meeting
Date: Tuesday, July 28", 2015
Time: 5:00 p.m. to 6:30 p.m.
Place: Houston Community Center

109 W. Maple Street, Houston

Houston County is in the process of updating their Hazard Mitigation Plan and is requesting your partici-
pation in a meeting to evaluate Houston’s and surrounding township’s community risks and mitigation ac-
tions.

What is Mitigation Planning?

Hazard Mitigation is sustained action taken to reduce or eliminate long-term risk to people and their property from
hazards. The purpose of mitigation planning is to identify policies and actions that can be implemented over the
long term to reduce risk and future losses. Mitigation Plans form the foundation for a community’s long-term strate-
gy to reduce disaster losses and break the cycle of disaster damage, reconstruction, and repeated damage. The plan-
ning process is as important as the plan itself. It creates a framework for risk-based decision making to reduce dam-
ages to lives, property, and the economy from future disasters.

‘Why should I attend?

Public involvement builds support and ensures a strong base for future mitigation activities. The value of public in-
volvement lies in sharing responsibility with those who will strongly influence the success or failure of mitigation
efforts. Involving a broad cross-section of interested individuals and organizations is a way of collecting good ideas
and suggestions and ensuring that the community will view hazard mitigation as relevant to their needs.

{msmmr E REGION NINE
HOUSTON COUNTY |

Any questions please contact Kurt Kuhlers, Houston County’s Emergency Management Director — phone: 507-725-5834
or
Scott Reiten, Region Nine Development Commission — phone: 507-389-8880



Houston County's 2015 Hazard Mitigation Plan
Caledonia, Eitzen and Spring Grove Community Meeting

For: Residents, elected officials and city staff of

Caledonia, Eitzen, Spring Grove and surrounding townships
By: Kurt Kuhlers, Emergency Management Director

and

Scott Reiten, Region Nine Development Commission
Re: Houston County Hazard Mitigation Plan Community Meeting
Date: Tuesday, July 14", 2015
Time: 5:30 p.m. to 7:00 p.m.
Place: Houston County Emergency Operations Center

306 South Marshall Street, Caledonia

Houston County is in the process of updating their Hazard Mitigation Plan and is requesting your partici-
pation in a meeting to evaluate Caledonia’s, Eitzen’s, Spring Grove’s and surrounding township’s commu-
nity risks and mitigation actions.

What is Mitigation Planning?

Hazard Mitigation is sustained action taken to reduce or eliminate long-term risk to people and their property from
hazards. The purpose of mitigation planning is to identify policies and actions that can be implemented over the
long term to reduce risk and future losses. Mitigation Plans form the foundation for a community’s long-term strate-
gy to reduce disaster losses and break the cycle of disaster damage, reconstruction, and repeated damage. The plan-
ning process is as important as the plan itself. It creates a framework for risk-based decision making to reduce dam-
ages to lives, property, and the economy from future disasters.

Why should I attend?

Public involvement builds support and ensures a strong base for future mitigation activities. The value of public in-
volvement lies in sharing responsibility with those who will strongly influence the success or failure of mitigation
efforts. Involving a broad cross-section of interested individuals and organizations is a way of collecting good ideas
and suggestions and ensuring that the community will view hazard mitigation as relevant to their needs.

c*’mskemr E REGION NINE
HOUSTON COUNTY

Any questions please contact Kurt Kuhlers, Houston County’s Emergency Management Director — phone: 507-725-5834
or
Scott Reiten, Region Nine Development Commission — phone: 507-389-8880
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The Houston Banner

Page 24
CLASSIFIED ADS BANNER NOTES
HELP WANTED OUR weekly deadline for news

PART- & full-time CNA/Direct
Care Professionals. Sign-on
bonus. Will train. Please stop in,
call or email to inquire.
Valley View Healthcare
& Rehab
Valerie Heintz, RN/DON
510 E. Cedar St.
Houston, MN 55943
50-7-896-3125
vheintzrn{@acegroup.cc
EOQE wd8-50

and ads is Saturday at 12 noon.
The Houston Banner
205 S. Ellsworth, PO Box 326
Houston, MN 55943
507-896-2107
banner{acegroup.cc

SERVICES

Edwards Lawn Care
& Snow Removal
Weed whacking * Lawn
mowing (can be bagged) » Leaf
raking » Sriow shoveling
507-896-2386 = 507-458-9183
Trent Edwards wés

Planning to Move?
Please give us a week or two
advance notice so yvou won't
miss a single issue! Email
banner@acegroup.cc, call 507-
896-2107, stop by 205 S, Ells-
worth, or drop us a line at P.O.
Box 326, Houston, Mn 55943,

BE COOL!!

Get Your AC System
Checked & Charged!
$39.95*

(includes up to 1 lb. of freon)
Call DDP Auto Services

896-4902 wi9

SUBSCRIBE TODAY!
Receive The Banner in your
mail each week. It makes a great

| gift, too, for students away at

college! Drop off or mail your
order, family birthday listing,
and $33 for addresses in 55943
zip, $38 outside 55943 zip: The
Banner, 205 S. Elisworth, PO

Box 326, Houston, Mn 55943.

" BANNER RENEW CODE:

V16249, VT6H50, VT 65T
[ V16552, V17201 or V17502

Meeting
Date: Tuesday, July 28, 2015
Time: 5:08 p.m. to 6:30 p.m,

Houston County’s 2015 Hazard Mitigation Plan
Houston Community Meeting

For: Residents, elected officials and city staff of the City of
Houston and surrounding townships

By:  Kurt Kuhlers, Emergency Management Divector, and Scott
Reiten, Region Nine Development Commission

Re:  Houston County Hazard Mitigation Plan Community

Place: Houston Community Center, 109 W. Maple Street, Houston

Thursday, July 23, 2015

Prayer Promise of the Week — Psaline 105:4
“Seek the Lord and his strength; seek
his presence continually!”

LIRS B N A A
Serving Our Community Through Prayer

You're invited to call our Prayer Line to have your
words of praise or prayer request included

in our prayers on Sunday morning.
You are not required to give your name.

LK S T T S S S

Houston Baptist Church
202 8. Sherman St., Houston
507-896-3430, opt. 3 « wwwhbcmn.org

Houstor County is in the process of updating their Hazard Mitigation
Plan and is requesting your participation in a meeting fo evaluate
Houston's and surrounding fownship’s community risks and mitigation
actions.

What is Mitigation Planning? Hazard Mitigation is sustained action
taken to reduce or eliminate long-term risk to people and their property
from hazards, The purpose of mitigation planning is to identify policies
and actions that can be implemented over the long term to reduce risk
and future losses. Mitigation Plans form the foundation for a
community’s long-term strategy to reduce disaster losses and break the
cycle of disaster damage, reconstruction, and repeated damage. The
planning process is as important as the plan iself. It creates a
framework for risk-based decision making to reduce damages to lives,
property, and the economy from future disasters.

Why should I attend? Public involvement builds support and
ensures a strong base for future mitigation activities. The value of
public involvement lies in sharing responsibility with those who will
strongly influence the success or failure of mitigation efforts. Invelving
a broad cross-section of interested individuals and organizations is a
way of collecting good ideas and suggestions and ensuring that the
community will view hazard mitigation as relevant to their needs.

Any questions, please contact Kurt Kuhlers, Houston County’s
Emergency Management Director, phone: 507-725-35834; or

Scott Reiten, Region Nine Development Commission, phone:
3507-389-8880.

NOTICE OF PUBLIC HEARING

Houston County Hazard Mitigation Plan Update
Notice is given that the Houston County Emergency Management
Department, County of Houston MN and Region Nine Development
Commission will be hosting a public hearing. The first community
meeting will be held on Tuesday, July 28, 2015, from 5:00-6:30pm at
the Houston Community Center, 109 W Maple St, Houston Minnesota.
The community of Houston and swrrounding townships are invited to
assess community risks and discuss and update the Houston County
All hazard Mitigation Plan. Public invelvement in hazard mitigation
issues and decision making is all important element in the development
of the County’s Hazard Mitigation Plan. Attendees will be encouraged
to review and comment on the current plan and the proposed mitiga-
tion sirategies.

All interested parties are encouraged to attend one of these hearings
and provide comments either oraliy or in writing on community risks
and the current plan. If you are unable to attend the public hearing, you
may submit written comments to the Houston County Emergency
Management, Hazard Mitigation Plan Update, ¢/O Houston County |
Emergency Management Department, 306 S. Marshall St, Suite 2006,
Caledonia, MN, 5592} prior to the hearing. The full version of the
2009 Hazard Mitigation Plan is available for review at the Emergency

" Management Office.

Questions regarding the proposed Houston County Hazard Mitiga-
tion Plan can be directed to Deputy Kust A, Kuhlers, Houston County
Emergency Management Office at 507-725-5834,

Dated this July 7th, 2015.

Deputy Kurt A Kuhlers

Houston County Emergency Management Director




9.5 MEETING AGENDAS

EMERGENCY HOUSTON COUNTY

HOUSTON COUNTY EMERGENCY MANAGEMENT
306 South Marshall Street, ¢ Caledonia, MN 55921

Deputy Kurt Kuhlers

Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us

Brownsville, Hokah and La Crescent Community Meeting
Houston County Hazard Mitigation Plan Update
4:30 P.M. Monday, July 13", 2015
La Crescent Community Building

AGENDA

1. Welcome and Introductions (Kurt Kuhlers)

2. Hazard Mitigation Presentation (Danielle Walchuk and Scott Reiten)
a. Terminology
b. Why Mitigate Hazards?
c. Plan Background

d. Contact Information

3. Community Group Activity
a. Community Existing Plans and Policies
b. National Flood Insurance Program
c. Essential Facilities (handout)
d. Hazard Rankings (handout)

e. Mitigation Strategies Discussion (handout)

4. Houston’s Hazard Mitigation Plan Timeline and Closing Remarks (Kurt Kuhlers)
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EMERGENCY HOUSTON COUNTY

HOUSTON COUNTY EMERGENCY MANAGEMENT
306 South Marshall Street, ¢ Caledonia, MN 55921
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Deputy Kurt Kuhlers

Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us

Caledonia, Eitzen and Spring Grove Community Meeting
Houston County Hazard Mitigation Plan Update
5:30 P.M. Tuesday, July 14", 2015
Houston County Emergency Operations Center

AGENDA

1. Welcome and Introductions (Kurt Kuhlers)

2. Hazard Mitigation Presentation (Danielle Walchuk and Scott Reiten)
a. Terminology
b. Why Mitigate Hazards?
c. Plan Background

d. Contact Information

3. Community Group Activity
a. Community Existing Plans and Policies
b. National Flood Insurance Program
c. Essential Facilities (handout)
d. Hazard Rankings (handout)

e. Mitigation Strategies Discussion (handout)

4. Houston’s Hazard Mitigation Plan Timeline and Closing Remarks (Kurt Kuhlers)




EMERGENCY HOUSTON COUNTY

HOUSTON COUNTY EMERGENCY MANAGEMENT
306 South Marshall Street, ¢ Caledonia, MN 55921
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Deputy Kurt Kuhlers

Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us

Houston County Meeting
Houston County Hazard Mitigation Plan Update
1:00 P.M. Tuesday, July 28", 2015

AGENDA

1. Welcome and Introductions (Kurt Kuhlers)

2. Hazard Mitigation Presentation (Danielle Walchuk and Scott Reiten)
a. Terminology
b. Why Mitigate Hazards?
c. Plan Background

d. Contact Information

3. Community Group Activity
a. Community Existing Plans and Policies
b. National Flood Insurance Program
c. Essential Facilities (handout)
d. Hazard Rankings (handout)

e. Mitigation Strategies Discussion (handout)

4. Houston’s Hazard Mitigation Plan Timeline and Closing Remarks (Kurt Kuhlers)




EMERGENCY HOUSTON COUNTY

HOUSTON COUNTY EMERGENCY MANAGEMENT
306 South Marshall Street, ¢ Caledonia, MN 55921
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Deputy Kurt Kuhlers

Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us

Houston Community Meeting
Houston County Hazard Mitigation Plan Update
5:00 P.M. Tuesday, July 28", 2015
Houston Community Center

AGENDA

1. Welcome and Introductions (Kurt Kuhlers)

2. Hazard Mitigation Presentation (Danielle Walchuk and Scott Reiten)
a. Terminology
b. Why Mitigate Hazards?
c. Plan Background

d. Contact Information

3. Community Group Activity
a. Community Existing Plans and Policies
b. National Flood Insurance Program
c. Essential Facilities (handout)
d. Hazard Rankings (handout)

e. Mitigation Strategies Discussion (handout)

4. Houston’s Hazard Mitigation Plan Timeline and Closing Remarks (Kurt Kuhlers)




306 South Marshall Street, ¢ Caledonia, MN 55921
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Deputy Kurt Kuhlers
Director

Phone: 507.725.5834

kurt kuhlers@co.houston.mn.us

Brownsville, Hokah and La Crescent Community Meeting
Houston County Hazard Mitigation Plan Update
4:30 P.M. Monday, July 13™, 2015
La Crescent Community Building

SIGN IN SHEET

Name: Title: E-mail:
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a HOUSTON COUNTY

[ EMERGENCY MANAGEMENT

5 306 South Marshall Street, ¢ Caledonia, MN 55921

[

(. Deputy Kurt Kuhlers

=X Director

Phone: 507.725.5834

kurt.kuhlers@co.houston.mn.us

Caledonia, Eitzen and Spring Grove Community Meeting
Houston County Hazard Mitigation Plan Update
5:30 P.M. Tuesday, July 14", 2015
Houston County Emergency Operations Center

SIGN IN SHEET

Name: Title: E-mail:
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HOUSTON COUNTY

EMERGENCY MANAGEMENT
306 South Marshall Street, + Caledonia, MN 55921

Deputy Kurt Kuhlers
Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us
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Houston Community Meeting
Houston County Hazard Mitigation Plan Update
5:00 P.M. Tuesday, July 28", 2015
Houston Community Center

SIGN IN SHEET

Name: Title: E-mail:
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@%’ HOUSTON COUNTY
V7 EMERGENCY MANAGEMENT

306 South Marshall Street, ¢ Caledonia, MN 55921

Deputy Kurt Kuhlers
Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us

Houston County Meeting
Houston County Hazard Mitigation Plan Update
1:00 P.M. Tuesday, July 28", 2015

SIGN IN SHEET

N: Title: E-mail:
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SURVEY MATERIALS

What is Hazard Mitigation?

Hazard Mitigation isn’t exactly a phrase that gets thrown around a lot in day to day conversation, but for
the Emergency Management community, it’s become a very important concept. The formal, FEMA-
approved definition states that hazard mitigation is “any sustained action taken to reduce or eliminate
long-term risk to life and property from natural hazards.” In short, hazard mitigation’s focus is on
preventing the negative impacts from hazards before they happen. It can be a little easier to wrap your
head around what this means by looking at how mitigation fits into the disaster management cycle.

Mitigation activities are
actions that will
prevent, reduce or
eliminate losses.
Mitigation can reduce or
eliminate the need for
an emergency response
and greatly decrease
recovery.

Preparation activities
are the emergency
plans, training, drills,
and exercises that
individuals,
communities and first
responders do to get

—

estoratio“

The Houston County Plan

Response is the short-
term, emergency
actions taken to address
the immediate impacts
of a hazard. These
actions should be
covered by the
Emergency Operations
Plan.

Recovery is the longer-
term process of
restoring the
community back to
normal or pre-disaster
conditions. This includes

rebuilding

The Houston County Hazard Mitigation Plan is being developed by Houston County with assistance from
Region Nine Development Commission. The majority of the background research and mapping has been
completed and we are now at a stage where we want to hear input from the individual communities
covered by the plan. This is a critical step that allows us to write the plan so that it reflects the specific
needs of each community, rather than simply presenting a high-level analysis of the county as a whole.
The main items we will be looking to cover today include:

%] Ranking the probability and impact of the hazards that threaten your community

[%] Cataloging existing hazard mitigation resources
%] Developing mitigation actions that your community can undertake to reduce the threat of the

hazards

%] Analyzing the benefits and costs of these actions
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Hazard Rankings Jurisdiction Name:
How likely is this hazard to occur? What impact will it have?
00d Unlikely / Possible / Likely / Highly Likely | Negligible / Limited / Critical / Catastrophic
0 Unlikely / Possible / Likely / Highly Likely | Negligible / Limited / Critical / Catastrophic
0 Unlikely / Possible / Likely / Highly Likely | Negligible / Limited / Critical / Catastrophic
d Subsid d Unlikely / Possible / Likely / Highly Likely | Negligible / Limited / Critical / Catastrophic

Probability

Magnitude/
Severity

Unlikely / Possible / Likely / Highly Likely

Negligible / Limited / Critical / Catastrophic

Unlikely / Possible / Likely / Highly Likely

Negligible / Limited / Critical / Catastrophic

Unlikely / Possible / Likely / Highly Likely

Negligible / Limited / Critical / Catastrophic

Unlikely / Possible / Likely / Highly Likely

Negligible / Limited / Critical / Catastrophic

Unlikely / Possible / Likely / Highly Likely

Negligible / Limited / Critical / Catastrophic

Unlikely
o Extremely rare with no documented history of
occurrences or events.
Likely

* Occasional occurrences with at least two or more
documented historic events.

Possible

e Rare occurrences with at least one documented or
anecdotal historic event.

Highly Likely

¢ Frequent events with a well documented history of
occurrence.

Negligible

* Negligible property damages (less than 5% of critical
and non-critical facilities and infrastructure).

e Injuries or illnesses are treatable with first aid and
there are no deaths.

* Negligible quality of life lost.

¢ Shutdown of critical facilities for less than 24 hours.

Critical

* Moderate property damages (greater than 25% and
less than 50% of critical and non-critical facilities and
infrastructure).

o Injuries or illnesses result in permanent disability
and at least one death.

® Shut down of critical facilities for more than 1 week
and less than 1 month.

Limited

o Slight property damages (greater than 5% and less
than 25% of critical and non-critical facilities and
infrastructure).

e Injuries or illnesses do not resulting permanent
disability and there are no deaths.

* Moderate quality of life lost.

o Shut down of critical facilities for more than 1 day and
less than 1 week.

Catastrophic

e Severe property damages (greater than 50% of critical
and non-critical facilities and infrastructure)

e Injuries or illnesses result in permanent disability and

multiple deaths.

e Shut down of critical facilities for more than 1 month.




Mitigation Action Categories

Prevention: Government, administrative, or regulatory actions or processes that influence the
way land and buildings are developed and built. These actions also include public activities to
reduce hazard losses.

Examples: planning and zoning, building codes, capital improvement programs, open space
preservation, and stormwater management regulations.

Property Protection: Actions that involve the modification of existing buildings or structures to
protect them from a hazard or removal from the hazard area.
Examples: acquisition, elevation, structural retrofits, storm shutters, and shatter-resistant glass.

Public Education and Awareness: Actions to inform and educate citizens, elected officials, and
property owners about the hazards and potential ways to mitigate them. Examples: outreach
projects, real estate disclosure, hazard information centers, and school-age and adult education
programs.

Natural Resource Protection: Actions that, in addition to minimizing hazard losses, preserve or
restore the functions of natural systems.

Examples: sediment and erosion control, stream corridor restoration, watershed management,
forest and vegetation management, and wetland restoration and preservation.

Emergency Services: Actions that protect people and property during and immediately after a
disaster or hazard event.
Examples: warning systems, emergency response services, and protection of critical facilities.

Structural Projects: Actions that involve the construction of structures to reduce the impact of a
hazard.
Examples: dams, levees, floodwalls, seawalls, retaining walls, and safe rooms.
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Deputy Kurt Kuhlers

Director

Phone: 507.725.5834
kurt.kuhlers@co.houston.mn.us

‘EMERGENCY HOUSTON COUNTY
EMERGENCY MANAGEMENT
HOUSTON COUNTY 306 South Marshall Street, » Caledonia, MN 55921
Jurisdiction:
Plans:

___ - Local Comprehensive Plan

____ - General Land Use Plan

____ - Sustainability Plan

- Capital Improvements Plan
____-Redevelopment Plan

____ - Post-Disaster Redevelopment / Recovery Plan
____ - Regional Development Plans

Codes, Regulations, & Procedures:
____-Zoning Ordinance

____ - Subdivision Regulations
____-Building Code / Permitting
___ - Landscape Code

____ - Solid Waste & Hazardous Materials Waste
Regulations

Programs:
____ - Historic Preservation Program

____ - Construction/Retrofit Program
____ - Transportation Improvement/Retrofit Program
____-School District Facilities Plan

____ - Environmentally Sensitive Purchase /
Protection Program

__ - Long-Range Recreation Facilities Program
____ - Economic Development Authority

__ - Watershed Protection/Enhancement Plan

- Open Space Plan

___ - Flood Mitigation Plan

- College Campus Plans

____ - Comprehensive Emergency Management Plan
____ - Evacuation Plan

___ - Property Deed Restrictions
____ - Tree Protection Ordinance
____ - Site Plan Review

____ - Architectural/Design Review
____ - Storm Water Management
____-Soil Erosion Ordinance

- Land Buyout Program

- Downtown Redevelopment Authority

___ - Local and/or Regional Evacuation Programs
__ - “Firewise” and other Fire Mitigation
___ - Fire Rescue Long-Range Programs
____ - Mutual Aid Agreement

____ - Temporary Animal Relocation Program
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NCDC DATA (UNEDITED)*
Property Crop

Start Date Type Injuries Deaths Damage Damage
3/22/2015 | Heavy Snow 0 0 $0 $0
8/4/2014 Lightning 0 0 $1,500,000 $0
7/7/2014 Hail 0 0 $0 $0
4/12/2014 | Thunderstorm Wind 0 0 $0 $0
1/27/2014 | Extreme Cold/wind Chill | 0 0 $0 $0
1/26/2014 | Winter Storm 0 0 $0 $0
1/5/2014 | Extreme Cold/wind Chill |0 0 $0 $0
10/5/2013 | Flood 0 0 $0 $0
10/4/2013 | Heavy Rain 0 0 $0 $0
10/4/2013 | Heavy Rain 0 0 $0 $0
10/1/2013 | Drought 0 0 $0 $0
9/10/2013 | Drought 0 0 $0 $0
7/25/2013 | Hail 0 0 $0 $0
7/22/2013 | Hail 0 0 $0 $0
6/22/2013 | Heavy Rain 0 0 $7,100,000 $0
6/22/2013 | Heavy Rain 0 0 $0 $0
6/22/2013 | Flash Flood 0 0 $0 $700,000
5/29/2013 | Heavy Rain 0 0 $0 $0
5/29/2013 | Flash Flood 0 0 $0 $0
5/21/2013 | Flood 0 0 $0 $0
4/9/2013 | Heavy Rain 0 0 $0 $0
4/9/2013 | Heavy Rain 0 0 $0 $0
4/9/2013 Hail 0 0 $0 $0
3/4/2013 | Heavy Snow 0 0 $0 $0
1/27/2013 | Winter Storm 0 0 $0 $0
12/19/2012 | Winter Storm 0 0 $0 $0
12/9/2012 | Winter Storm 0 0 $0 $0
10/25/2012 | Thunderstorm Wind 0 0 $10,000 $0
10/1/2012 | Drought 0 0 $0 $0
9/5/2012 Thunderstorm Wind 0 0 $95,000 $0
9/4/2012 Hail 0 0 $0 $0
9/4/2012 Hail 0 0 $0 $0
9/4/2012 Hail 0 0 $0 $0
9/4/2012 Hail 0 0 $0 $0
9/1/2012 | Drought 0 0 $0 $0
8/2/2012 Hail 0 0 $500 $0
8/2/2012 | Thunderstorm Wind 0 0 $0 $0
8/1/2012 | Drought 0 0 $0 $0
7/17/2012 | Drought 0 0 $0 $0
7/13/2012 | Lightning 0 0 $5,000 $0
7/2/2012 | Heat 0 0 $0 $0
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Property Crop
Start Date Type Injuries Deaths Damage Damage
5/3/2012 Thunderstorm Wind 0 0 $5,000 $0
4/10/2012 | Frost/freeze 0 0 $0 $0
3/19/2012 | Thunderstorm Wind 0 0 $10,000 $0
9/2/2011 Thunderstorm Wind 0 0 $4,000 $0
9/2/2011 Thunderstorm Wind 0 0 $2,000 $0
9/2/2011 Thunderstorm Wind 0 0 $2,000 $0
8/23/2011 | Lightning 0 0 $10,000 $0
7/23/2011 | Thunderstorm Wind 0 0 $2,500 $0
7/17/2011 | Excessive Heat 0 0 $12,000 $0
7/1/2011 Thunderstorm Wind 0 0 $5,000 $0
7/1/2011 Thunderstorm Wind 0 0 $2,000 $0
7/1/2011 Thunderstorm Wind 0 0 $0 $0
6/18/2011 | Heavy Rain 0 0 $0 $0
6/18/2011 | Flash Flood 0 0 $0 $0
5/22/2011 | Thunderstorm Wind 0 0 $0 $0
5/22/2011 | Tornado 0 0 $240,000 $0
5/22/2011 | Hail 0 0 $5,000 $0
4/19/2011 | Winter Storm 0 0 $0 $0
4/10/2011 | Thunderstorm Wind 0 0 $1,000 $0
4/10/2011 | Hail 0 0 $0 $0
4/10/2011 | Thunderstorm Wind 0 0 $2,000 $0
4/10/2011 | Hail 0 0 $330,000 $0
4/10/2011 | Thunderstorm Wind 0 0 $250,000 $0
4/10/2011 | Hail 0 0 $125,000 $0
4/10/2011 | Hail 0 0 $0 $0
4/10/2011 | Hail 0 0 $5,000 $0
2/20/2011 | Winter Storm 0 0 $0 $0
12/31/2010 | Winter Weather 0 0 $0 $0
12/29/2010 | Dense Fog 0 0 $0 $0
12/20/2010 | Winter Weather 0 0 $0 $0
12/11/2010 | Winter Storm 0 0 $0 $0
12/11/2010 | Blizzard 0 0 $0 $0
12/3/2010 | Heavy Snow 0 0 $0 $0
11/24/2010 | Winter Weather 0 0 $0 $0
10/26/2010 | High Wind 0 0 $3,000 $0
9/25/2010 | Flood 0 0 $0 $0
9/22/2010 | Heavy Rain 0 0 $0 $0
9/15/2010 | Hail 0 0 $0 $0
8/20/2010 | Thunderstorm Wind 0 0 $250 $0
7/17/2010 | Hail 0 0 $2,000 $0
7/17/2010 | Hail 0 0 $0 $0
7/17/2010 | Hail 0 0 $0 $0
7/17/2010 | Hail 0 0 $0 $0
7/17/2010 | Thunderstorm Wind 0 0 $0 $0




Property Crop
Start Date Type Injuries Deaths Damage Damage
7/14/2010 | Thunderstorm Wind 0 0 $0 $0
7/14/2010 | Thunderstorm Wind 0 0 $1000 $0
6/26/2010 | Thunderstorm Wind 0 0 $2,000 $0
6/26/2010 | Thunderstorm Wind 0 0 $2,000 $0
6/23/2010 | Flash Flood 0 0 $4,000 $0
6/17/2010 | Thunderstorm Wind 0 0 $1,000 $0
4/30/2010 | Hail 0 0 $5,000 $0
4/30/2010 | Thunderstorm Wind 0 0 $0 $0
3/13/2010 | Flood 0 0 $0 $0
2/7/2010 | Winter Storm 0 0 $0 $0
1/1/2010 | Cold/wind Chill 0 0 $0 $0
12/23/2009 | Winter Storm 0 0 $0 $0
12/10/2009 | Cold/wind Chill 0 0 $0 $0
12/8/2009 | Winter Storm 0 0 $0 $0
2/26/2009 | Winter Storm 0 0 $0 $0
1/14/2009 | Extreme Cold/wind Chill |0 0 $0 $0
1/3/2009 | Winter Weather 0 0 $0 $0
12/21/2008 | Cold/wind Chill 0 0 $0 $0
12/20/2008 | Winter Storm 0 0 $0 $0
12/19/2008 | Winter Storm 0 0 $0 $0
12/14/2008 | Cold/wind Chill 0 0 $0 $0
12/8/2008 | Winter Storm 0 0 $0 $0
7/16/2008 | Flash Flood 0 0 $5,000 $0
7/10/2008 | Thunderstorm Wind 0 0 $0 $0
6/28/2008 | Hail 0 0 $0 $0
6/28/2008 | Hail 0 0 $0 $1,000
6/9/2008 Flood 0 0 $20,000 $25,000
6/8/2008 Flood 0 0 $6,500,000 $5,500,000
6/7/2008 Tornado 0 0 $2,500,000 $0
6/7/2008 Thunderstorm Wind 0 0 $5,000 $3,000
6/7/2008 Flash Flood 0 0 $0 $1,500,000
5/30/2008 | Thunderstorm Wind 0 0 $500 $0
2/17/2008 | Winter Storm 0 0 $0 $0
2/14/2008 | Heavy Snow 0 0 $0 $0
2/10/2008 | Extreme Cold/wind Chill |0 0 $0 $0
1/29/2008 | Extreme Cold/wind Chill |0 0 $0 $0
1/21/2008 | Heavy Snow 0 0 $0 $0
12/22/2007 | Winter Storm 0 0 $0 $0
12/1/2007 | Winter Storm 0 0 $0 $0
9/21/2007 | Thunderstorm Wind 0 0 $5,000 $0
8/21/2007 | Flash Flood 0 0 $1,000 $0
8/19/2007 | Flood 0 0 $1,000,000 $500,000
8/19/2007 | Flood 0 0 $750,000 $500,000
8/18/2007 | Heavy Rain 0 0 $3,000,000 $5,000

@)
L1
D)
A
—
L1
O
Q.
T




@)
L1
D)
A
—
L1
O
Q.
T

Property Crop
Start Date Type Injuries Deaths Damage Damage
8/18/2007 | Flash Flood 0 0 $600,000 $300,000
8/18/2007 | Flash Flood 30 0 $27,000,000 | $750,000
8/18/2007 | Flash Flood 2 1 $6,000,000 $250,000
8/18/2007 | Flash Flood 0 1 $15,000 $70,000
6/7/2007 | Thunderstorm Wind 0 0 $500 $0
5/14/2007 | Thunderstorm Wind 0 0 $1,000 $0
5/14/2007 | Thunderstorm Wind 0 0 $2,500 $0
5/14/2007 | Thunderstorm Wind 0 0 $10,000 $0
5/14/2007 | Thunderstorm Wind 0 0 $1,000 $0
4/10/2007 | Winter Storm 0 0 $0 $0
3/1/2007 | Winter Storm 0 0 $0 $0
2/28/2007 | Winter Storm 0 0 $0 $0
2/24/2007 | Blizzard 0 0 $0 $0
2/23/2007 | Winter Storm 0 0 $0 $0
8/24/2006 | Hail 0 0 $0 $3,500
8/24/2006 | Hail 0 0 $0 $0
5/27/2006 | Hail 0 0 $300 $0
5/27/2006 | Hail 0 0 $0 $0
5/8/2006 Hail 0 0 $0 $0
3/5/2006 | Heavy Snow 0 0 $0 $0
2/15/2006 | Winter Storm 0 0 $0 $0
12/14/2005 | Heavy Snow 0 0 $0 $0
9/13/2005 | Flash Flood 0 0 $1,500 $8,000
9/13/2005 | Thunderstorm Wind 0 0 $5,000 $0
7/25/2005 | Hail 0 0 $500 $2,000
7/25/2005 | Thunderstorm Wind 0 0 $0 $0
3/30/2005 | Hail 0 0 $0 $0
3/17/2005 | Winter Storm 0 0 $0 $0
1/21/2005 | Winter Storm 0 0 $0 $0
1/1/2005 | Ice Storm 0 0 $0 $0
12/20/2004 | Winter Storm 0 0 $0 $0
9/14/2004 | Hail 0 0 $0 $0
7/19/2004 | Hail 0 0 $75,000 $8,000
7/19/2004 | Hail 0 0 $10,000 $0
7/19/2004 | Hail 0 0 $0 $10,000
6/23/2004 | Hail 0 0 $0 $5,000
6/16/2004 | Hail 0 0 $0 $0
1/26/2004 | Winter Storm 0 0 $0 $0
8/28/2003 | Thunderstorm Wind 0 0 $0 $0
8/25/2003 | Hail 0 0 $0 $1,500
7/4/2003 | Thunderstorm Wind 0 0 $2,000 $750
7/4/2003 | Thunderstorm Wind 0 0 $1,000 $750
7/4/2003 | Thunderstorm Wind 0 0 $1,250 $500
5/10/2003 | Hail 0 0 $0 $0




Property Crop
Start Date Type Injuries Deaths Damage Damage
4/7/2003 | Winter Storm 0 0 $0 $0
2/2/2003 | Winter Storm 0 0 $0 $0
4/18/2002 | Hail 0 0 $0 $0
3/9/2002 Blizzard 0 0 $0 $0
10/25/2001 | High Wind 0 0 $0 $0
8/1/2001 Heat 0 0 $0 $0
7/31/2001 | Heat 0 0 $0 $0
6/11/2001 | Hail 0 0 $500 $0
5/1/2001 Flood 0 0 $1,400,000 $0
4/12/2001 | Flood 0 0 $1,000,000 $0
4/7/2001 High Wind 0 0 $2,000 $0
4/6/2001 Flood 0 0 $50,000 $0
3/11/2001 | Winter Storm 0 0 $0 $0
2/24/2001 | Ice Storm 0 0 $0 $0
2/8/2001 Winter Storm 0 0 $0 $0
1/29/2001 | Ice Storm 0 0 $0 $0
12/28/2000 | Winter Storm 0 0 $0 $0
12/18/2000 | Winter Storm 0 0 $0 $0
12/11/2000 | Winter Storm 0 0 $0 $0
8/26/2000 | Hail 0 0 $5,000 $10,000
8/1/2000 Hail 0 0 $12,000 $15,000
7/11/2000 | Flood 0 0 $80,000 $175,000
7/10/2000 | Flash Flood 0 0 $25,000 $20,000
7/2/2000 Lightning 0 0 $25,000 $0
6/13/2000 | Thunderstorm Wind 0 0 $0 $0
6/1/2000 Flash Flood 0 0 $250 $300,000
6/1/2000 Flood 0 0 $30,000 $40,000
6/1/2000 | Thunderstorm Wind 0 0 $1,200,000 $0
5/30/2000 | Lightning 0 0 $30,000 $0
5/11/2000 | Hail 0 0 $0 $0
8/9/1999 Hail 0 0 $500 3,000
7/28/1999 | Heat 0 0 $0 $0
7/23/1999 | Heat 0 0 $0 $0
7/8/1999 Hail 0 0 $2,000 $0
7/4/1999 Heat 0 0 $0 $0
6/8/1999 Hail 0 0 $15,000 $0
1/24/1999 | Heavy Snow 0 0 $0 $0
1/1/1999 | Winter Storm 0 0 $0 $0
11/10/1998 | High Wind 0 0 $150,000 $0
8/9/1998 Thunderstorm Wind 0 0 $35,000 $0
8/9/1998 Thunderstorm Wind 0 0 $6,000 250
8/9/1998 Flash Flood 0 0 $50,000 $40,000
6/27/1998 | Thunderstorm Wind 0 0 $46,000 $5,000
6/27/1998 | Thunderstorm Wind 0 0 $10,000 $900
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Property Crop
Start Date Type Injuries Deaths Damage Damage
6/27/1998 | Thunderstorm Wind 0 0 $30,000 $20,000
6/27/1998 | Thunderstorm Wind 0 0 $40,000 7,000
6/20/1998 | Thunderstorm Wind 0 0 $10,000 $0
6/20/1998 | Hail 0 0 $0 $25,000
6/20/1998 | Hail 0 0 $12,000 $20,000
6/18/1998 | Thunderstorm Wind 0 0 $35,000 $0
6/18/1998 | Thunderstorm Wind 0 0 $4,000 $0
6/18/1998 | Thunderstorm Wind 0 0 $12,000 $28,000
6/16/1998 | Hail 0 0 $0 $0
5/30/1998 | Thunderstorm Wind 0 0 $0 $20,000
5/18/1998 | Hail 0 0 $30,000 $40,000
1/4/1998 Ice Storm 0 0 $15,000 $0
8/23/1997 | Tornado 0 0 $15,000 $25,000
8/23/1997 | Thunderstorm Wind 0 0 $80,000 $0
8/3/1997 Hail 0 0 $20,000 $100,000
6/28/1997 | Thunderstorm Wind 0 0 $1,000 $0
6/28/1997 | Thunderstorm Wind 0 0 $0 $0
6/19/1997 | Hail 0 0 $0 $10,000
6/15/1997 | Thunderstorm Wind 0 0 $8,000 $0
6/15/1997 | Thunderstorm Wind 0 0 $5,000 $0
6/5/1997 Hail 0 0 $0 $0
4/5/1997 | Thunderstorm Wind 0 0 $0 $0
4/3/1997 Flood 0 0 $0 $0
3/12/1997 | Winter Storm 0 0 $0 $0
2/4/1997 | Winter Storm 0 0 $0 $0
1/16/1997 | Cold/wind Chill 0 0 $0 $0
1/15/1997 | Winter Storm 0 0 $0 $0
8/7/1996 | Thunderstorm Wind 0 0 $300 $0
6/29/1996 | Thunderstorm Wind 0 0 $0 $0
5/18/1996 | Hail 2 0 $1,000,000 $500,000
2/10/1996 | High Wind 0 0 $0 $0
2/1/1996 | Cold/wind Chill 0 0 $0 $0
1/31/1996 | Cold/wind Chill 0 0 $0 $0
1/28/1996 | Blizzard 0 0 $0 $0
1/26/1996 | Blizzard 0 0 $0 $0
1/25/1996 | Heavy Snow 0 0 $0 $0
1/17/1996 | Heavy Snow 0 0 $0 $0
7/19/1994 | Thunderstorm Wind 0 0 $0 $0
4/8/1991 Tornado 0 0 $25,000 $0
10/3/1990 | Thunderstorm Wind 0 0 $0 $0
8/26/1990 | Thunderstorm Wind 0 0 $0 $0
6/19/1990 | Hail 0 0 $0 $0
4/24/1989 | Hail 0 0 $0 $0
4/24/1989 | Hail 0 0 $0 $0




Property Crop Cl_l/_lj
Start Date Type Injuries Deaths Damage Damage c
4/25/1986 | Hail 0 0 $0 $0 5
5/24/1983 | Thunderstorm Wind 0 0 $0 $0 —
5/24/1983 | Thunderstorm Wind 0 0 $0 $0 L]
5/17/1982 | Thunderstorm Wind 0 0 $0 $0 &
4/3/1981 Hail 0 0 $0 $0 —
8/7/1980 | Thunderstorm Wind 0 0 $0 $0
8/4/1979 | Thunderstorm Wind 0 0 $0 $0
5/29/1978 | Tornado 0 0 $2,500 $0
7/14/1977 | Thunderstorm Wind 0 0 $0 $0
6/27/1977 | Tornado 0 0 $0 $0
6/13/1976 | Thunderstorm Wind 0 0 $0 $0
6/20/1974 | Thunderstorm Wind 0 0 $0 $0
6/20/1974 | Hail 0 0 $0 $0
5/21/1974 | Thunderstorm Wind 0 0 $0 $0
10/3/1973 | Hail 0 0 $0 $0
4/30/1967 | Hail 0 0 $0 $0
8/25/1965 | Tornado 0 0 $25,000 $0
5/5/1965 Tornado 0 0 $2,500,000 $0
6/10/1960 | Tornado 0 0 $30 $0
7/31/1955 | Thunderstorm Wind 0 0 $0 $0
7/30/1955 | Thunderstorm Wind 0 0 $0 $0
5/3/1955 Thunderstorm Wind 0 0 $0 $0




Te10L

9.9

spmrudey Apiqeqoig Surpung 350D

>1JIONJddy

uonjejudud[duny

snjels
/ Kyronrg

pIezey

uondy uonesnIN

Z
©)
H Suro8uQ
0S°L 0s'C ’ .
3 00°€ I I SYIOM OT[qn
m mvﬂo\s umasm ; JUSTH poorq JYS1o7] 99A9] UTISTX? IsBIIOU] yeyoH
2 006 0S¢ 0S¢ Py I o a1
m I 1| 41D pue fjuno) JUSTH pooLI |  uo wdshs o AN
I aSeurerp wiols o) u -
m £9°9 87T 6€C o ﬁ f— -
I I SYIOM J1qnq | /WnIpa
M : PN sprezef] [y | 9e1o}s Juswdmba 10§ Surping jonnsuo) | eruopare)
L9°L 8¢C'C 6¢'C I o |
m 4 SYIOM JT[qng | /WNIPIN spIezef] [V s19M0) JYSI] aseydIN
2 o Surodu . : Bt
~ 06 0s’¢ 0s’¢ po i
: : ytop o1 . V¥ AMUSTH pUe sALI(J
m 1qnd /YSTH poorg | AemySIH p[O e MIA[ND 1931] © JONISUO) | BIUOPI[E)
: I
. . Suro3 o
- e e e ﬁ ﬁ voM g I MO JO OPIS JS9M 2} UO WId)sAs dFeurerp WLI0}s
m I ; Em TH poo[j | ejo Ayoedes o) Sursearour 10 3unnor-ay | eruopare)
. . . ang | SuroSuQ . .
M L99 ¥v'e e I [ | /uonensmuiupy | /WNipajy S o ovondbe sy
< Tuf I pIezer] [V 10§ Sururer) pue juswdmb
: 1 mba aseyping | aqIasumorg
n o e e ﬁ SIoM o1[qng | SuroSuQ 20UapISqNS .
1| /uonensrurw 3 .
M 144 mS\oMMM pue] UOLRZITIqels OPIS[[TH | I[[fASUMOI]
00°L 00°€¢ ' .
(L 00°C ! ! oIl
W /YSH o
w 1] uIeq 21 MU JONIJSUO)) |  I[[IASUMOIY
. $I0SS220NS 0) WO PIALLILD
= . . SYIOM d1[qnd MIN >
(40! ’ i i
H S 19T 4 ¢ | /UonensIuIupy | /WNIpajy spIeze] [[V H.m%w H:HWWQ b Mm_to&s e | L
. 1 ued wonisuen Jejs e ajear) N4
s SJUIPISAT 0] SJUIA;
| | . I JUIAD IOUJBIM
“ o . - ] N — 103uQ 21935 Jo Sururem ajenbape apraoid oy soerd
H NensSIuIupy | /WnIpajy SpIezef] [[V | UI 3Je saInpado1d pue aInjonmserjur oInsu
- Jur q $onID TV
2 sarnpadsoid [erroye
E - . . ] ] - wEowMO sterzoje]y | snoprezey xodoid ur Euvnw%ﬁ amww h&“
% I /USTH snoprezep pue puuosiad jusunredap a1y e uredy, SanID IV
z o
2 N JuaAd prezey e Suump sadeno
- o . . uroguQ JTomod
2 vTT LTT I I YoM d1qnd /MOT |  spiezeH [[V wmw IPSA A
g [ 2In3onIseyur 4310 Jey) aInsug sanID IV
| | | o8 $I0SS220NS 0) UO PILLILD
e - . i A — o - mw pe1s unsixa jo asipradxs pue agpajmouy
1 IV | ey} aInsud o) uerd uonisuer) jjejs e 3Jear) sanID IV

uondIpsLn(




51JIUNIdaV

SurouQ Surping soueudjurewr 10y yurod
192 19T 00°€ SYIOM OT[qnd JUSTH spIezel] [V $$900€ AouadIowa A1epuodas e JoNIISUOD) | JUIISAI)) B
jusunreda(g
urouQ 201104 “TreH 411D “quaunreda 211 a3 10§
192 19T 00°€ UOIe}SIUTWPY JuSty spIezel] [[V ap1aoid 03 103e19U98 O11309[0 aseYDIN | JUIISAID B
Surogu(Q | uoneururejuon)
0%'9 09'C 08’1 SYIOM OT[qng /YSTH I7eM 19yeM )1 UT S[OAJ] WINIPEI JOMO] UO0ISNOE]
urouQ s10)eIouad
78S 70T 08’1 SYIOM OT[qnd | /WNIPIN spIezef{ [[V | OL1O3[2 10§ 1[oe] 956103 MaU JONIISUO)) U0ISNOL]
sao1A1ag | SuroSuQ
78S 70T 08’1 KouaSrowyg JUSty spIezel] [[V apr1yaa [oxyed penbs mau aseyoing U0ISNOL]
Guro8uQ
789 70T 08’1 SYIOA OT[qNg | /WNIPIA spIezef] [V s10Je10udd 01130979 dn yoeq aseyoing U0ISNOL]
urouQ Ayoe juswyeary,
089 0T'€ 091 SYIOM OT[qng JuSty pPoorl I2JeMI)SEAN 213 JO L310eded Y} aseardu] U0ISNOL]
Guro8uQ
089 0z'€ 091 SYIOM OT[qnd JUSTH poorl astex apeid ¢ AemySig UO0ISNOE]
Guro8uQ £1d
78°S 70T 08’1 UOTe)SIUTWPY JUSTH sprezef] [V | Jo }ied uI2)ses Uo I9)[9Ys ULIO)S JONIJSUOD) U0ISNOL]
urouQ
089 0T'€ 091 SYIOM 1[qng /43tH POOLd 1YS1Y 92A3] 3sEAIOU] uoISNOY
Guro8uQ
089 0z’€ 09'1 UoIenSIUTWpY JUSTH poorl SY0BQIAS 29AI[ 10 pue[ axmboy UO0ISNOE]
Suro8uQ IOATY
0s°2 0s'T 00°€ SYIOM dTqnd /USTH POO[] | 100Y JO 9PIS Y1I0U Y]} UO 39A3[ 31} 2AOWY e oH
sao1A1ag | SuroSuQ
SL'9 STT 0S'C KouaGrowrg JUSTH sprezeH [V wd)sAs uairs operddn yeyoH
SIITATIS
AouaBrowyg | SuroSup
SL'9 STT 0s'C [SIOM I1[Qq | /WnIpa]N spIezeH [[V 19)[9ys WLI0}S 1oN.[SU0T YejO0H
SurouQ SYOBI) PEOI[IRT PUR AJ[IDe] JUIW)edT)
S/L STT 0S'C SYIOM OT[qnd | /WNIPIN SpIezef [[V | Jo1emdlsem JOJ J0JeIdudd oLoae aseyding yeyoy
Guro8uQ
SLL STT 0s'T SYIOM IT[qnd | /WNIPIN spIezeH [[V IS [N 6 10§ 103eI2UT O3 seydIng e oH
GurouQ
S// STT 0S'C SYIOM OT[qnd | /WNIPIN spIezel] [[V Urejy Z01 J0J I103eIdudd oLI1303e aseyding yeyoy




Te10L

spmyudely Lyiqeqorg Surpung 3so) uonejudwadury

>1JIONJddy

snjelg
/ Kyronrg

pIeze]

uonoy uoneSnIpn

Guro8uQ JA0IK)
8L°S 681 681 SYIOM OT[qnd | /WNIPIAN spIezef] [[y Ayioey yusuryear) 1oyem operddn Sunidg
Suro8uQ JA0ID)
8.9 68’1 68’1 SYIOM OT[qn{ | /WISy | SpIezeH [[V sanioey orjqnd jooxd uriolg Buridg
SI0p o1[qng | SuroduQp SI)AYS JA01D)
8/°G 68’1 68’1 /UOT}eNSTUTWIPY | /WINIPIIA sprezeH [V >17qnd Ted0] 91euSIsop Jo/pue JONIISU0)) Sunidg
MIN 9A0ID)
819 681 681 SYIOM OT[qng /YSTH spIezef] [[V $10JeI10Ud3 O11)03]2 aseydIng Sundg
SuroguQ STeLIaJeIA
€¢'8 00°€ €€T g JMAN snopaiezep] s[iids snopiezey] 10J SWOOQ JUIQIOSQY | JUIISAI) BT
Suro8uQ | uoneurweiuon) jue[d juourjear) 19)emajsem
19'8 19T 00°€ SYIOM OT[qnd JMIN RETIVY PUE S[[2M punose £J1INdas 3SeaIOU] | JUIISAI)) BT
$901AT0S | SutoduQ STeLID)RIA spIezeq [[e 0} paje[al
€8 00°¢ €€t AouaSrowy /YSTH snoprezep] SI9puodsal ISI1 0] UOIIEINPI PINUNUOY) | JUIISAI)) B
sa01A19g | SuroSuQ
196 19T 00°¢ AouaGrowrg JYSTH spIezer] [[V s1opuodsal IsIT 10] JJJ MU 9SBYDING | JUIISAI)) BT
Suro8uQ Surping
192 19T 00°€ UOIe}SIUTWpY JUSty spIezef] [[y drigsumog, Ju20sa1D) BT MaU JONIISUOD) | JUIDSAI)) B
SIITATIS
AouaBrowyg | SuroSup je0q andsax Aouadrours
19'8 19T 00°€ JUOTRNSTUTWPY JuStg spIezel] [[V wo330q Jefy Louadrows ue aseydIng | JUIISAID
uonensurwpy | SuroSuQ herlicly)
19/ 19T 00°¢ fyuno) pue £31) /YSTH spIezef] [[V suonesTunwwo)) 1oy juswrdmba ajepdn | Juddsar) e
Suro8uQ 19)2ys wrros orqnd
19/ 19T 00°€ UOTe)STUTWPY JuStg spIezef{ [[V | ®apnpur os[e 0} [[e 11D Mau JONISU0)) | JUIISAI))
SIITAISS
Aouadrowryg | SuroSup a8e103s yuswrdmbs Lousrourd
19/ 19T 00°€ /SYIOM OT[qng JMIN SpIezef] [[V | J0J Wd)s£s [01)u0d arnjeraduwio) e aseyping | Juadsar) e

uondIpsLN(




>1JIONJddy

STATUS OF HAZARD MITIGATION ACTIONS

9.10

V/IN

V/N

papnpuf

"UOT}EONPA YSNOIY) SANI[IOB] JUSWILIT) PUB ‘SITOAIISIT S[[oM JO AJ1INDIS ddUB U

papnpuy JoN

*SI9A0-[01 10J [erjuajod © ST 9I9Y) IYM S[eLId)eur
snopiezey 110dsuer) 0] pasn sa)nox Suoe SUONONPAI PIds pUSWITIOIAT PUE dJeN[eA]

aordwron

aorduron

papnpuf JoN

'saxyy 93xe 10§ syrurrod Suruwang axmboy

papnpuy 10N

"SAIYP[IM 0) 2uoid 10U 9TB YITYM SBaTE JUTULIANLP 0) [opour A)[Iqridaosns aIgpim & 91ea1)

aorduron

aorduron

papnpu[ JoN

‘syred
pue spue[ £junod e uo urwing paqridsaid apnouT 0] YN BIOSIUUTIA Y3 YILM IOA

aordwon

aordwron

"papaau se saoueuIpIo pue] yniq aepdn 1o jdopy

papnpU] JoN

"SedIe [eUIPISII WO Aeme MOTJ 0) SaydIp oeurerp Surpeid

-31 ‘$}I9AND UT SIDTAIP UOTIUIAIId MOP[OBQ JO 1ISATND PUR ‘SLITE UOT)BNU}IE POOJJ pUe
UMOPMEIP ‘SISALI Judde(pe 0 9[1} UTRIp 0} PAIIWI] JOU Jnq Jurpnpur sa13ajerys uonesnrur
ajerrdoxdde o) sururIg)Op pue SUTPOO[J JUSWASL] [BNUTITOD dARY JeY) Seare Apm)g

ssacoad ug

"Spaysiajem
BaJe pUe $A1UN0d Jurroqudrou YIm s309(01d UOTIUS}DI PUE MO]J J9JeM JRUIPIO0))

papnpuy JoN

‘soewrep pooyy saonpai jeyy 302fo1d asodand sdnnuu e 105 Apnig AIqrseay

ADVSN & Jo uonejuawa[dur 9y} J9PISUO)) “UWIBIISUMOP MO[J Yead 2seaIour aSIMIYJ0 pnom
Jet]) sanIAnoe ajednrw 1o doig “(£1unod) paysiarem 211U ) INOYSNOIY) SAISUOIIONPIT
mogj pooy 10 Juawpunoduwir 93e10)s POO]J [EUOIPPE JONIISUOD /PIAOI] "SMIP UO

aimssaxd aonpa1 pue 98e1o)s pooyy apraoid Krprqiny sonpai 0} ued pooyy YsIqeIsaay

*Aressadau J1 Justudmbs Zurrojruow feuonippe aseydind 1o/pue 2jeUIpIO0d pUE
43unod 3y) Inoy3noiy) suone)s FULIONUOW WILII)S JO SIOqUINU PUB SUOIILIO] ) dJeN[eAF

V/N

V/N

papnpuy 10N

“UMOP P31} 10 PAIOYDUE 3q SYUL] [LIDJBW SNOPILZBY IO pUE s)ue) JT [[e Jey) aambay

$S9001J U[

ssacoad ug

papnpuy 10N

‘papaau se ajepdn pue soueurpio ure[dpooyy A1unod 9y} MITAYY

papnpur 10N

*SOTJIIOR] [BOTILID PUE SIINJONIIS SSO] dANII2daI [[e umOp 1) 10 Jooid pooyj 9jed0[ar LKJnuapy

V/N

V/N

papnpU] JON

"swa)s£s onydas ayearrd aoefdar pue 3597,

papnpul

*s309(01d woreSnIwr pooyj Jo UOTIBdYNIUIPT pue $2INJONYs ssO 2A1dar pue
suoid pooyy Jo uoneoynULPI 3y sapnput Jey) ue[d uonednIw pooy apmAIunod e 23a[duro)

papnpu

“papaau se 3dope pue sarnjonns JururIoyuoduou 03 302dsax Y)m suonensar
[eI19p9J pue 23e)s IM ddueIduoouou 10§ sooueUIPIO FUTHOZ UTR[dPOO[] JUILIND MITAY

ssaoo1d ug

papnpul

“Apmyg douRINSU]
Poo[I mau az1udooa1 03 saoueuIpio uref[dpoopy/pue| a10ys puawre Jo Jdope ‘Maradyg

ajorduron

“Apmysax urejdpooy YT apimAiunod ajoidwo)

ssaxgoxq

Suro8uQ
snje}g

papnduI J0N
aepdn
STI0T Ut papnpuj

‘soqL1)s Surmyy S| woay dewrep Junuodid
10§ s1ouMo £}119do1d [eISWWIOD PUE SISUMOIUIOY [ENPIAIPUT 0) SAIF2JeI)S 2JBITUNUITIO))

uonsy 600C




"SOIYP[IM JO YSUI
renuajod oy Lerdstp jeyy suSs payepdn yim spunorSdured ur sSoUITEME YSTI 1T ISBIIOU]

ssaxfoxq

>1JIONJddy

snye)g

aepdn
ST0T Ul papnpujp

V/N papnpuj JoN ‘spunoxddures pue syred [eooy Surrajus srodured [[e 0} [BLISJRW [BUOIIEONPS IPIAOI]

‘sudredured

V/N popnpurioN | I0J Surpunj pue UOHBAIdSUOD Id)em uo sudredureds uoryeonps orqnd Jursearour ayednsoau]

“8umso) pue ainsodxa seS uoper ynoqe orjqnd 2} 03 UOTFRWLIOJUT

VIN popnpuyjoN | Tenoej pue [njasn sapraoid jey) werdoid uoneonps pue uoneuLIOJUT dS1JEWIASAS B do[oad(g

V/N papnpuyjoN |  -a8refje orjqnd 9y} UT pue S[OOYDS UT SI[OYPUTS/ISIEY] UO UOIILINPI PUE SSIUIILME ISLIIOU]

papnpuy JoN ‘soprrspuef Sunuaadid ur sferd uone3a3aa 9701 o) IN0Oqe SHUIPISII Ajeonpy

papnpuj JoN *SOPI[SPUe] JO S103J2 Y} J2A0D 0} dUBINSUI POO]J UO AIUSZIYID 3T} 2JLINPS PUB WLIOJU]

*Surpooyj Jo s30ay° oY) SurySIUTWIp pue Founi padonpar Jurpresor skemrdrem passerd

aj9rdwo) papnpuy joN | pue saonoeid juoursSeurwr Jsaq Juauradeurur anpIsal Jo sjyauaq ) urerdxs pue sdeinoouyg

A[dde o3 sdrysumoy

9j9rduro) papnpuyjoN | pue senm Junedonreduou agemoous pue JIIN 23 Yim 2ouerdwod panunuod afeimoouy

"SauT] 23ewep Ued Je[) SWI)I JAYJ0 JO SAYDOURI] JO Je3[O SAUT|

V/N V/N 1omod Surdoay Jo soueyroduur o3 Jo syuaprsax wrrour 03 sarueduwrod 1omod [e00] [IIM IO
“IoUURW AJOWIT) B UT UOTJRULIOJUT 313 ap1aoid pue sdrysumo)

wsAg uonedyrou pay 2po) | 2epdwo) papnpuy pue ‘san ‘spunorddures 10 uorewIojur AOUIZISWD 0] $S900. ISLIIOUT 03 SKem AJIuap]
"UOTJBATISQO PUR UOTJEIYTIOU JOYJLIM dIOAIS

wA)sAg wonedyTou pay 2po)) | [dwo) 0) $5900® £JUN0D 3]} UT SIWOY JUISINU PUE ‘S[OOYdS SUTPN]OUT SANI[IO8] [EITILID IPIAOI]
‘suoryerndod

V/N V/N papnpup 9[qeIaUNA 10] SOTpeI [euonIppe aseydind pue SOTper I9YILaM JO Isn d} JOWOI]
"S90INO0S JAYJO PUE SIANII[SMAU ‘SIIISGOM

wysAg wonesyrou pay 2po) | de(dwo) peopnpuy | ‘sdews ‘suSredwres erpawr Y3noIy) SUOTIBIO] I9)[3YS 3Jes JO SIOJISIA PUe SJUIPISI [[e WIOJU]
*(A[rurey pue sassaursnq)

sue[d £19A0021 19)SESIP PUE $9)NOI UOIILNOBAD ‘sdndeq JomMas pue SUIPOO] YSefj Woj

uon)29j01d ‘GuruySiy woy uondsjoid wFeurep urp[ng 2e3NIur 0) SPOYIAW UOT)INIISUOD

JUSISIP S[9oM SSIUIIEME JITJEIM 9TIAIS ‘SOTPEI 1ISTe IIYJIM JO 9OUBUIJUTRUT ‘SUIIIS

Sururem 100pIno 1omod JNOYIIM SUOTIEITUNUITIOD J0J sa13a)e1)s :Furpnpout ‘ssouparedard

papnpul 19)sesIp uo uoneonpa Ayrunuwrwrod jo uSredures aarsuayarduwos e juswardur/udisag

papnou] JoN -aSewrep Surpooyy ysepy azrwrurr o3 syuswasoidur wonednrw udsaq

papnpur "SUOTIe)S JYI[ U0 sI10jerduad romod Surfreisur £q w)sAS 193ep) 21SBAA JO UOTITPUOD dAa0xduy

“ST[oM 12JeMm 0) s10jerouad dmyoeq [[eisuy

papnpuy jJoN ure[dpoO[] UT $3INJONIS [[& 9JBIO[A O JAOUNY

uonsy 600C




51JIUNIdaV

papnpuy JoN

*s10p1110d 1211 Suore , sSunyuerd 1opnq, Jo sjyauaq ) INOQE SUIZIIID PUL SISWLIE] JedNPH

papnpUT JoN

"gouni 2onpax djoy 0] spue[ 3oy} uo J0 se yons swrerdoid uoneaIasuod pue
soonoeld Suruurej [[1)-mof 10 [[1}-0u 23eIN0odUd pue s[10s Apues [IIm seare suoid pooyj 1o51e],

papnpU] JoN

*$303(01d [013U0D POOJJ € J0J JUSTWIOULYUS [BJUSUTUOIIAUD JIPISUO))

V/N

V/N

"SMOTJ 9seq Judurdne Jey) sAem UT SedTe [edTILID UT SPUB[IOM 9I0)SoY
"smofj aseq Sururelsns 1o 03 SUNNQLIIUOD J0J [EdTILID 2k Jey[} seate dIS0[0IPAY 1eaId J0/pue
€9103S9I QUYA(J :SMO[J 9Seq SUTOULYUD J[IYM SJUIAD POOTJ [EITILID WOIJ dFeUTEpP JUIAI]

§S9001J UJ

219 “SaUI[ 31 *SAYNIP
uado ‘satrepunoq paysiarem Surmoys swaysAs adeureap orjqnd 10y 194e] 1O & dofaasg

‘paysiajem ay)
10§ paje[duroo uepd Juswraeurwr 19)EMULIONS B JARY 0} SAPUIFE IYJ0 10 YN PUL SIIIUNOD
Surrep1oq y)m djeurpiood pue sueld Juswageuew Jayemurio)s jusura[dut pue dofpadg

papnpu[ JoN

suoryerddo [eonLn
urejurew pue sadid uazoiy Juaaaid 03 uoryoe 19YI0 10 1oMOd [BI1II0[ WNWITUTW UTeJUTeur
03 sdoys Sururpno [errejewr [euonjeurIoyur 19yjo pue syorydured aynqrnsip pue aredorg

papnpur 10N

‘sue[d uor}o9jo1d 193empunord do[aAdp pue su)sAs UonNQLISIP IdJem 1Y)
Ul SJUBUTWEUOD JB[OST 03 AJIIqe I1Y) }$3) pue djen[eAd o) suondIpsLn( [esof agernoouy

papnpUT JoN

*sTeMm 9yearrd Surrojruowr
UO S[ELIdJBW PUE SISUMO [[om pajoeduur A[reryuajod 03 SaINyd0Iq UOT)OJUISIP [[oM IPIAOI]

papnpU] JoN

‘waqoad jued 19yj0 10 pooyj jo ases ur Jue[d Jusunean)
I9]2MI)SEM B JO WEBIIISUMOP SJUSPISII 0] UONRUTIIRIUOD T9JBM JO YSLI 9]JedTUNWWO))

ureSe oyepdn 03 paaN

aordwon

papnpuI

‘souropIng judurageuews sLqap ANqLisip pue dopasg

papnpur 10N

*A1Unod 3 Ul 318 Jey) 3)sem/S[RLIdI B
SnopJezey SNOLIBA 3]} JNOQE SUIZNID 3)ednpa 0) udredures uoredonpa [edo] e dopasg

papnpU] JoN

“uo1gax
pue £1unod 3y} Joage 03 [eryuajod 3y} 2ABY Jey} [ELIdJRW SNOpIeZey Jo suoljedo] pue sad4y uo
UOTJRULIOJUT d1eYs 0] sarrysnpur ajearid pue sapuade [e1opaj 93eys A1 ‘drysumo) yim yIopm

‘oIpel [3nOoIy) pue [puuLRyd J[qed [e20] Y} Y3NnoIy) £)9Jes 211 U0 UOTJBINPI ISBIIOU]

"UOTJENOBAD pUE AJoJes 1 ‘S10303)9p
Njows ‘s9A03s uo Jursnooj YinoL 03 surerdord [0OYDS IPIAOIJ "S[OOYDS UT UOTJEINPD dSBAIOUT
03 wexdoid oapim-£junod e pue S3IsIA [0OYDs 10w Y3noy} uoreonpa orjqnd asearouy

papnpuy 10N

*s3u1)39s 21eOYI[EY JAYIO PUE ‘SOTUT UT SIIPIA0Id 21BDYI[BIY O} SISBISIP
snorodjut jo Junaodar pue ‘Sunjear) ‘Gunsd) ‘UonIUZ091 Y} UO UONBULIOJUT OPIAOIJ

papnpu[ JoN

"uonuaAd1d pue ‘SUOTJBUIIIBA ‘SISBISIP SNON)IJUT Jnoqe d1[qnd Y} 0} UOTeULIOJUT
[emoej pue yasn sopraoid ey} urerdord uoneonpd pue uorjewIoyul drewd)sAs e dopadg

papnpu[ JoN

*SU0Seds A1p SurInp saIgprIm Jo uonuasdrd pue sroduep axypm uo orqnd o) 2jeonpyg




9ordwon

ordwon

papnpug

“way) Jonaisuod pue suorzendod MsLI-1e, 10] Papadu a1k SIS)[YS [BUOIIIPPE JI JUTUWLINJ

u

*2JIS-JJO I2)[2YS dJes YIS JSNUI Jey) SJUIPISAI JOJ SIINOI UOTIBNILAD AJTJUIPT PUE Id)[oYS
9Jes & Paou Jey) SJUIPISAI £Q Pasn oq p[nod Jeyy s1oys Ayrunurwod dewr pue AJrudp]

aordwo)

aordwro)

papnpuy JoN

"SJUIPIST
paoe[dsip 103 193oys Arer0dWIa) pue AoUZIOW 9JBUTPIOOD 0) SSOID) PIAY ULILIWY
3} PUe SIJTAIIG [e10S AJuno)) uoisnof] A[[eroadsd soujred [e20] YIIM dJeI0qR[0D

V/N

V/N

syuaAd Aouadrowrd yreay orqnd Juafin jo pauriojur
*239 ‘sjudWUIdA0S T80 ‘s[ooyds ‘sarouae A1ayes orjqnd ‘s1opraoid ared yieay 1930
‘sre3rdsoy ‘sorurp dooy 03 wdIsAs (NVH) JI0MION M2V YI[edH 23ep-03-dn ue urejurejy

aorduron

9orduron

papnpuf JoN

"papaau se ajepdn pue Ajrunurwod
a3 ur suoryendod s[qeraurna AJryuapr o3 juswaSeuewr aseqejep pue £5ojouyd9) IO AZIMIN

V/N

V/N

papnpur 10N

£yunoo a3 ur £yoedes ssuodsax
Kouadrown yyreay oriqnd saoxdwr pue p[rnqg 03 SNUIIUOD 0] SIOINOSAI [EIIPIJ PUE 2JeIS IS}

V/N

V/N

-a3xe[ ye o17qnd 21} UT pUE S[OOYDS UT SI[OYNUIS UO UOTJEINPS PUE SSIUITEME ISBIIOU]

aordwon

aordwon

papnpu 10N

*$31S
asa) dnuea 03 seoimos Surpuny yoreasar pue sdwnp afoypyurs jo dnuesp a3 a8ernoouy

ajorduron

ajorduron

.wEme%w Uﬁ&@w Pofreisur %T(wvﬁ 11e 103 0802 Hvuﬁwﬁ—o SO} ©JOSOUUITA 9310JU9 0 oanUTIUO0))

papnpur 10N

"SIOUMO [[om dJeArid 10§ 901A19s SUT)S)-[[oM © IPIAOI]

9ordwon

9ordwon

"SUOTIR[OTA
Sumiojus Apremn3ax syo[pasy 10adsur pue gz, 123deyD) SI[MY BIOSIUUIA 92I0JUS 0} SNUTUO))

papnpu[ JoN

*S[[oM [eIpauIaI pue SULIOIUOW JO UOTIeNsSISal [enuUe 3Y) pue ‘Uor}dadsur sapnpur
jerp) ssao01d Sumrurrad e ySnoxy) Surfess pue uUonONIISUOD [[oM 2)B[NZaI 0) SNUNUOY)

papnpur 10N

*yuno)) uojsnoyy ur uorjejrodsuer) pue d3eI03s SeM/[eLIdje
snopaiezey ssaIppe Jey) sue[d [eyuswuoIIAud pue samrjod £junod oy ajepdn pue MI1AdY

papnpU] JON

‘s1osn ajerrdoadde yam symsax 9saY) a1eYS pue WAISAS IO
£yunoo 9y ur s3[nsax 3say) Aerdaju] JI0dsues) SQUIOGPUIM PUE JJOUNT I9JEM DBJINS ‘MO[J
I9yeMpunoI3 Jo A)DO[A pue UOTdAIIP YY) 391paxd 03 saniiqedes mau dofaasp 03 anunuo)

*Ayunod a1y ut s19jmbe snorrea a1 Jo sanoeded o) 10 sa)eI 9FTRYDAI [ENUUE ) AeWNST

"HAW pue YNJ 23 yim A[ddns 1oyem orpqnd o3 Surrojruowt Jo S3I0JJ9 9)euIpIoo))

‘wrerdoxd Surrojruow-1o3em Juroduo pue sarsuoyardwod e ysI[qeIsy

"saInjedy 3saey] J9yjo pue spays Surids sSurids ‘ssjoypurs jo Surddewr ajepdn 03 onunyuo)

ssaxfoxq

>1JIONJddy

snye)g

PopNPUIION
aepdn
ST0T Ul papnpujp

"JsIeY| S BOIR
a1} 199301d 0} SIOUBUIPIO PaJE[AI-)STRY] IO ‘SUOTIB[NSI IsN PUL] ‘SIOLISIP ALTIA0 9)BIID)

uonsy 600C




51JIUNIdaV

aordwo)

-ajeridoxdde se
sout[dosip ssauparedaid o13sawWO(] JO OLPQ U2} 2y} J0J Jururer) PA] (FNYID) Uononnisaq
SSeJA] JO suodeap) pue ssauaremy Ss[eLId)e]y snoprezel] ay) e Jururery/aouepuapie afeinoouy

aordwon

"sarouade [eJ0] U2aM)2q UOT)ORIAIUI pue sueld [8D0] 159 JeY[} SISIOIXA [euorSar ur ajedonred

pafrdypoig

aorduron

papnpuI

*£1unood a1} Ul INd50 AeW Jet]) SJUIPIOUT
S[eLIa)eW pIezey [[e 10J Wd)SAS JuataSeur]A JUIPIOU] [BUOIIRN] 31} JO asn Y] djerodroou]

9orduron

aorduron

“papaau se aseypind pue s19)sesIp s[eLId)eul
snopiezey o) puodsax o} Juswdinba uonosjoid reuosiod 1odoid 10] paau a1 ssassy

§S9001J UJ

papnpou] 10N

-apmmAunod sjusunredap 2o170d [T U9aMIaq JUIUIAIZE PIE [ENINT B 3)BIID)

papnpu 10N

“JoUURW AJoWI) € UT SIOPLII0D UOTIe}I0dsueI) pajerdosse pue 9)sem/S[eLIdJet SnopIezey
Sursn sanIIoey paxy jo suoneso] ajepdn pue dew 0) STH Ajunod pue 431 asn 0) NUIIUOD)

‘[ouuosiad sourULIUTEW JOJ UOTIRWLIOJUT 10BIU0D [IM sdIysumo) pue sano Je A[ddng

papnpuf JoN

‘swrerdord 199D 10 d10D) oAIISIY [eIIPIN — Spuodsay BIOSIUUI Y} ySnoIyy
s199jun[oA Sururer) pue JuIffoIus £Aq SATOUIZIAW 10§ 9010 YIoM UIeay o1jqnd oY) asearou]

s3ururey, A[IUoIN

aordwon

papnpuy

‘sa1gpm Sunydy uo syusunredap
211J [ED0] PUB IDTAIIS JI[PIIM PUE USLT "S YN Y} Ud9M)q SUOTJBITUNUIUIOD Te[n3ar
pue pazrueSio se [[om se sargpm 1Sy 03 Sururery 1odoxd 2419091 0) paau s11YZYaIL]

‘papaau uaym seqpues Surnqrnsip pue Jurredaid Joj uerd e dojeasg

pafrdyoig

aordwon

apnpuy

“£yunood ay
ur sarnjons suoid pooyy 103 puey uo sI pues pue seqpues jo zoqunu ajenbape ue ainsuyg

aordwon

dordwon

*A39re13s 3s2q Judurarduur
pUE UOIedYNIOU A[T83 AT SeaTe YSLI Y31y Jayjo pue ‘spunoiddures ‘suonjeindod
s[qeraupna ‘sypred awoy afrqowr Jey) ainsus o3 suonydo sradeuey Aousadrourg ym ssnosiq

SUAIIS O]

aorduron

papnpuI

*A1essadou se sudirs Sururem p[o 1o
Suruonounyrew aoepdar pue Juowrdmba ways4s Sururem ayy opeiSdn pue ‘ssasse Krojusauy

‘saanyeraduwo)
SWIAIIXD PUE SWIO]S JUS[OIA Jo Joedwur oY} 20onpai 0} sarSajerss Jo uoneuawa[dur 9y
21eUIPIO0 0} (SIAYI0 ‘SdIYsuMO] ‘SanId AJUN0d) 2010 Yse} [eUONIIPSLIN{-NNW € 3Jed1D)

$89201 U]

papnpuf JoN

's19)]2ys Surpredar sarousde A1ejunjoA YIIM SUOTIEOTUNTITIOD UTeJUTE]A]

papnpU] JoN

-ooe[d
ur ue[d 1a370ys £ouabrown pue uonenoead ue aaey o3 spunorddures Jurrmbai repisuo)

*SJUUIASEQ INOIIM SSUI[[PMP UT SI9)[Ys djes 0] sjuswaambar prepueys
Jo yuawrdoraaap 23 SurpaeSar sarpuade Suruueld )M 2J2UIPIOOD PUE JeITUNTIO))

papnpuy JoN

*asN J19Y} 10§ sjudwaa1Se pre [enjnw
Juejrrewreg pood dojoadp pue s10je1oudd 19M0d I[IqOW JO SIOPUA [0] JO IST] & AJIIUP]




papnpour 10N

*$910)s £195013 [€D0] PUE SIOINQLIISIP IdJeM PA)Ioq Surpnpur
£3unoo ot Jo seare pajerodiodourun 10y 19jeM pa}ioq SuruIeIqo I0J $I2INOS AJIIUIP]

papnpu[ JoN

‘uonjejrodsuer) pue
a3e10)s 9)seM/STRLIOJRWI SNOPIeZBY 0} paje[al saT[0d U0 UOISSNOSTP 2)BII[I08] PUE AJBUIPIOO))

ST} s1a7o A1uno))

aordwron

papnpu[ JoN

‘punoid Surpaaiq oymbsour e ‘sa1ry SurPAd91 10§ $99F 2onpax 10 SuTPA31 9915 9yedn)soAU]

papnpU] JoN

sunuerenb Surpnpur 9suodsaz aseISTp SNONOAJUT
ur sojo1 pue sue[d Surdofoasp ur sorur pue s[e3rdsoy [euor3a1/[ed0] YIIM JIOM 0} SNUNUOD)

papnpU] JoN

“Sunjzodar aseastp snoryodyur aaoxdwr 03 syejrdsoy pue SOTUT YIIm JIOA

papnpur 10N

Ajunos
31[} UT 3SBISIP SNOIIJUI [01JU0D pUE JUIAdId 0] S90IN0SIT [BIO] PUE [RISPI] DJelS dZI[IIN

papnpu] JoN

*(Sursuadsip ssewr pue ‘ounjuerenb wone|ost) syea1qINo I5BISIP SNONOAJUT
ssaIppe 0} (uoryesrpaw pue sgnip) sariddnsyuswudmbs 1odoxd jo Ayiqereae ainsug

papnpU] JoN

"SUOIRUIIOBA JOJ
suonendod paguayeyo A[[esrurouoss/ornos 10y Jurpuny asearout pue Surpraoid snunuo)

papnpu 10N

*3SBISIP
snonoayut Surssaippe 10§ syuawaaiSe pue sueld ‘s[errajew ayepdn pue urejurews ‘dofeasg

papnpu[ JoN

‘sIseq [enuue
ue uo seare Surdures punoie uor}e}o8oA peap pue SLIGIp dA0wI 0) spunorddures sdemoouy

J10)BIUID)

9jorduron

papnpul

‘sodeino romod paduojoxd
JO 9sBD UT SIO1AISS [e1juassd 0) sjyuauuareduur juaaaid o) s1ojerousd romod dnyoeq axmboy

*Ayunod a1y InoySnoyy s1o1ySYaIr 10 SAUOY [[9D PUE SOIPEY dseydIng

"els puBWIOD
juapIour J0J sanIiqedes wroo1 a>uasjuod pue sdewr romod Jojerousd ‘Sunydiy Aouadrours
£y1an0ouu0d 19)ndwod ‘suonedTUNWWod orper A1essadau pue 1odoxd yym paddmba
JI9[TeI} JUIDS UO DINDIS B UT JAJUID SUOILITUNWIOD PUB PULTUTOD J[IOW € IPIAOI]

papnpuy JoN

*$JU2A9 Juedyrudrs SurLmnp I2y30 yoea YIIm JedIUNUITIOD Ued (SJUIWUIIA0S

[eoo] pue aouenqure 11 9orpod ‘sxzom oriqnd ‘soniedorunur) sour[diosip [[e YoTyMm Ut
wysAs a[qeradorayur a3ep 0y dn ‘oqerfax e apraoid o) pue suoryenyis asuodsax Louadroura
Jo sasodand 10§ suonjesTUNUIIOd A>Uddrowre Sururejurewr ur Jurpuny syenbope aernoouy

SJUdW2I3Y Pry feningy

ajorduron

papnpu

"JUSPIOUT UOTJBUTIEIUOD [[oM [edIOTUNW € JO JUIAS Y} UT UOHJBUIPIOOD pue
uoneoynou oriqnd ur jusunedoq YI[esH 93elS Y} pue SANIO JsIsse 0] saanpadoad ysijqelsg

V/N
ssaxgoxq

>1JIONJddy

V/N
snye)g

aepdn
ST0T Ul papnpujp

'$10193s areartd
ajerrdordde pue sapuaGe [e1opa) pue 93e)s [ed0] U29M)2q UOTJRUTIPIO0D dsuodsar aaoxduir
0} urpue}sIopun Jo EpULIOWIW pue syudWdISe pre [enjnui jo asn 3y} puedxs 03 anunuo))

uonsy 600C




51JIUNIdaV

papnpur 10N

‘sap1spue] Juaadid 03 Lyuno) noydnory) sadoys az1iqels

"sout] Jamod peayraao A1mg

papnpu 10N

*$3INJONI)S UOTIUSIIT
JI9yeM JeIWIS JOYJO PUB $92A9] ‘swep urejurew pue aredar o) Surpuny sjenbape ademoouyg

"3[qISed) 21aYM UOTeZI[Iqe)s 9dO[s Se YONS saInseaur
UOTJE3TITW 2SN pUE ‘S2INJONIIS pUk SPLOI Jedu sapIfspue] 10§ A)iqridaosns oy Apnyg

papnpU] JoN

-yerrdoxdde axoym juswd[dwur pue s[puUULYd YoNs I0J
uoned0] 1odoid o) SUTULISOP pUB S[PUUERYD UOTSISAIP poofj uryeasd jo Aqiqissod ayy Apnig

9497

9jorduron

papnpu

'san 10 s309(o1d uonyuaaaid pue uonosjoxd pooyy a3o[dwoo pue AJryuspy

papnpuy JoN

"SPaYsIa)eM pue $INUN0D FUIpunoLIns
ur pue AJunod a1} uryIIm s303(o1d uonoNpar moyy pooyj 239[dwod pue sgernoduy

papnpuy JoN

"papaau a19yMm sjuduraAoxdut
UOMP oYW pUE SAMUNOD SUTPUNOIINS PUL AJUNOD Y} UT SWIAISAS Y0P ) 9ZATeuy

papnpuy 10N

“BLIYLID SUTZIS 1I9ATND JO JUSWOAIP UI SANLIOYINE PBOT JAJOAU]

papnpu] JoN

‘Seale OWNGMN:V ®>ﬁuomw®.~ I19Y] pue S1I9AND mﬁﬁmﬂmm Jjo %HOHGQ\VQ_ ue 1dnpuo)

SuroduQ

$89201 U]

papnpuy

“Surpooyy pue synoysem juaaaid
0} mo[j pue a3eurerp pasroidur 10§ sa3priq pue sprAND doedar 10 ‘uisopar opeiddn

papnpU] JoN

-08p11q 9y} y3noayy
/I2pun 201 pue 1ajem Jo moyj o) Suraoxdwr £q urpoory 03 9ynqrnuod Jey) sadpriq udsopay

Suro3uQ

$S9001J U[

papnpul

sdins

uonejaSoa pue s1ognq ureard pue papasu a1oym Surdder dix [esourar 19jemuriols pue
aSeurexp pasordur Surpraoid syeans/speox Sursrer pue Surdjrpowr Surpnpur ‘syuswasoidur
YIm Leme paysem pue papooyy A[payeadar axe Jey) sjoaxs pue speox aaoxdwr pue AJruapy

‘saut] 7omod Sunsixo Jo Surfinq ayenyeag

papnpur 10N

Juswdmba
20UBUUTEW PEOI JO SN SATIOIJ PUE JUIIDI JSOU 3} dewr 0} sAIYsumOo) pue SanId [IM
syuowaduerre aAe12dood UrejuTew 0} ANUNUO0D UY) < Juawaaidy aaneradoo)) e st a1y J]

papnpuI

‘suon)Ipuod SuIALIp snoprezey Sunnp
sajnou uorjelrodsuery Jofew Uo [aAex) Jrw] 0} uonjerodsuely, jo yuaunredaq BJOSIUUT
pue sjusunjredap uorjeyrodsuer) ‘sjeiyo £3a5es or[qnd YIIm STOTIEITUNWIWOD dUBYU

papnpuy 10N

'sardusade

[e00] pue 23e3s YIIM uoreIOqe[[od ur Aypeded pue yreay d1qnd jo juswdopasp ySnory
o1doad 03 sjuaAd prezey J[e YIIM palerdosse soInsodxo [BJUSUUOIIAUD [0IJU0D Pue 2JeSHIA
‘syoeduur yiyeay orqnd [[e yIrm pajerdossy YSLI [I[edy uewny ajenyeAd pue 33eS1soAu]

papnpu[ JoN

"ITesH Jo juswrireda( BIOSIUUTIA 9} 0} PayIuIqns pue s1oumo [P\ A[ddng 1ayep
o1qng 4q padoroaap axe L9y} se sue[d UOO2}01J PeIY[PM JO So1d0d MITAII pUR UTRJUTEIA




ssa1S01g

>1JIONJddy

smye)g

aepdn
S10T ur papnpuj

papnpu JoN *SPAYSIaIBAN YOI MYON(T/29g

papnu] JoN “UOT}ONPAIT JNOYSEM IPISPROY

Suro8uQ | ssed01q Uy papnpul ‘spuog dn ysng
papnpuy JoN ‘speoy Suofe [eaoway moug aaoxdwy

papnu] JoN "UOT}ONIISUOY) PUOJ PUE We(] PIYSIdIEA Y1) PayooID)

papnpuy jJoN "sa[otp[uls SoTeyed pue AJnuapy

papnpuy jJoN "pouny I2JeMULIO)S 0NPY

papnpuy jJoN "IOATY 100y Suofe [013U0)) poor] 2aoxdwy

papnpuy JoN "9ALI(] dure1d yinos Suore we(y 2a01dw]

papnu] JoN "9ALI(T A1ITRIJ YInog uo juawaoe[day aSpug

papnou] JoN "PaysIalep\ 0SeqaUUIA UT uonednIw poor]

-az11enba

papnpuy JoN 0} SI3JeM POOJJ MO[[E 0} SIIDY 2IOYS UO POy O[Ie)) SJUOIA P[O Y} UO JIIA[ND © [[eIsu]

"2IN)ONIISRIJUT

papnpuy jJoN I9JeMULIO)S YUeq ISIA /Ied SURIIOA ) 0 SJUIUIAOIdWIT 19)eMUILIO)S JONIISUOD)

sa10y 210YyS uo sansodoid

PopPN[OU JON | 03 SS200® 10113SaI JeY) S1ojem pooyj £q pajoedur are Jey) peoy SaI0y 2I0YS JO SUOTIIS asTey

papnpuy JoN "S2I0Y 9I0YS 0} ITAIAS Jamas Arejrues apraoxd o) pasn sdund sopuris jooid poorg

‘qImoId

papnpuj JoN uonyendod ajepourtrodoe o} ‘surdysAs 10yem 21nngy pue jsed puedxa pue 9jepdn Daoxduuy

Suro8uQ | ssed01q Uy papnpuy pouni Jayemurer mofs o) spuod pring
‘uonyoadsur orporrad ystjqelsy “siredar asoy) wiroy1ad 03 ‘$90IN0S3T I2YJ0 JO ISOD DIUBISISSE

Ajryuopy “Aressoodu se aredor sroumopue] pue sopudde o[qrsuodsar aaey] ‘puey ayearrd

pue orqnd uo (*532 ‘spuod ‘surep) saInjoniys UOIIUI}DI I9Jem POOJJ J[e 302dsul pue 2Jed0]

papnpuy JoN "PIPIIU Sk ‘SILIBINALI} PUE SIIALI UO sjudwIredwt Moy JuaAdxd 03 SaIp A0y

Suro8uQ | ssa2014 uf papnpup "Papaau s AIp poo[j astel pue daoxdwy
papnpuy jJoN “PIPaU SB ‘S[oUULYD JIALI 93PaI

‘sodid pue surerp urioys se

popnuI JoN | oM se 133nS pue qIndo mau pasoidur £junoy) noySnory) swaisAg UONII[0) IOMIS WI0IS

uonsy 600C




SECTION 10
SIBLIOGRAPHY




>_
_
(G
—
o~
o
()
—
N
N

Federal Emergency Management Agency. Local Mitigation Plan Review Guide. 2011.
Federal Emergency Management Agency. Multi-Jurisdictional Mitigation Planning. 2006.
Federal Emergency Management Agency. Disaster Mitigation Act of 2000. 2000.

Legal Information Institute. Code of Federal Regulations, Title 44, Section 201.6, Local Mitigation
Plans. s.I. : Cornell University Law School.

Governor Mark Dayton. Executive Order 11-03 Assigning Emergency Responsibilities To State
Agencies, Rescinding Executive Order 10-06. s.1. : Minnesota Legislative Reference Library, 2011.

Minnesota Office of the Revisor of Statutes. Minnesota Statutes, Chapter 12, Section 9, Subdivision 7.
2011.

Minnesota Office of the Revisor of Statutes. Minnesota Statutes, Chapter 394, Section 21. 2011.
Federal Emergency Management Agency. Hazard Mitigation Assistance Unified Guidance. 2011.

Federal Emergency Management Agency. Disaster Declarations. [Online] 2013. http://www.fema.gov/
disasters.

. U.S. Census Bureau. State & County QuickFacts. [Online] 2010. http://quickfacts.census.gov/qfd/

states/27/27055.html.

. U.S. Census Bureau, Census 2010 Summary File. Esri forecasts for 2015 and 2020.
. United States Department of Agriculture. Soil Survey of Houston County, Minnesota. 1984.
. Minnesota Department of Natural Resources. Data Deli. Hydrography Data File Series. [Online]

http:/deli.dnr.state.mn.us/data_search.html.

. Minnesota Department of Natural Resources. Lake Finder. [Online] 2015. http://www.dnr.state.

mn.us/lakefind/index.html.

. Hart, John Fraser and Ziegler, Susy Svatek. Landscapes of Minnesota: A Geography. St. Paul : s.n.,

2008.

. NOAA/National Weather Service. La Crosse, WI. Natural Hazards Assessment Houston County, MN.

[Online] 2013. http://www.weather.gov/media/arx/nathaz/HOUhazards.pdf.

. U.S. Census Bureau. Decennial Census. [Online] 2000 & 2010. http://factfinder2.census.gov/.
. U.S. Census Bureau. Decennial Census. Economic Census. 2007.
. U.S. Department of Agriculture. Census of Agriculture. 2007.

. Minnesota Department of Employment and Economic Development. Quarterly Census of

Employment and Wages. 2014.

. U.S. Census Bureau. American Community Survey. [Online] 2014. http://factfinder2.census.gov/.

. Minnesota Department of Employment and Economic Development.

Minnesota Unemployment Statistics Local Area Unemployment Statistics
(LAUS) Data. 2014. [Online] https://apps.deed.state.mn.us/lmi/laus/Results.
aspx?geog=2704000045&adjusted=0&periodtype=03&resultset=3&startyear=2007&endyear=2016.

. Minnesota Geospatial Information Office. Minnesota Land Use/Cover: Recent (1969-Present).

[Online] http://www.mngeo.state.mn.us/chouse/land_use_recent.html.

. National Climatic Data Center. Storm Events Database. [Online] National Oceanographic

and Atmospheric Administration, 2000-2015. http://www4.ncdc.noaa.gov/cgi-win/wwcgi.
dll*wwEvent~Storms.

. Minnesota Geospatial Commons. Inventory of Dams in Minnesota. 2015. https://gisdata.mn.gov/

dataset/loc-mn-dams-inventory-pub.

. Houston County. Critical Infrastructure and Key Resources (CIKR). As set. Listing. 2015.



27.

28.
29.
30.
31.
32.
33.

34.

35.
36.

37.

38.

39.
40.

41.
42.
43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

Minnesota Department of Education. Minnesota Department of Education Data Center. [Online]
2015. http://education.state.mn.us/MDEAnalytics/Maps.jsp.

Minnesota Department of Transportation. Statewide Miles and Lane Mileage. 2014.

Federal Highway Administration. Bridges by State and County. 2009.

Minnesota Department of Transportation. Bridge and Structure Inspection Program Manual. 2014.
U.S. Energy Information Administration. Plant Data. Form EIA-860. 2015.

Environmental Protection Agency. Facility Registry Service (FRS). 2015.

Minnesota Pollution Control Agency. Whats in My Neighborhood? [Online] 2013. http://www.pca.
state.mn.us/index.php/data/wimn-whats-in-my-neighborhood/whats-in-my-neighborhood.html.

Minnesota Department of Employment and Economic Development. Employer Search. [Online]
2015. http://www.positivelyminnesota.com/apps/Imi/employers/login/.

National Park Service. National Register of Historic Places. [Online] 2013. http://www.nps.gov/nr/.

Minnesota Department of Health. Facility & Provider Search[Online] 2015. http://www.health.state.
mn.us/divs/fpc/directory/showprovideroutput.cfm.

Federal Emergency Management Agency. Multi-Hazard Identification and Risk Assessment: Part I.
1997. p. 40.

Minnesota Department of Homeland Security and Emergency Management. Minnesota All-Hazard
Mitigation Plan Update. 2014.

National Weather Service. Instruction 10-1605. 2007.

Minnesota Department of Natural Resources. Minnesota Flash Floods. [Online] 1970-2012. http://
www.dnr.state.mn.us/climate/summaries_and_publications/flash_floods.html.

Minnesota Department of Natural Resources. Dams and Dam Safety in Minnesota. 2012.
Minnesota Office of the Reviser of Statutes. Minnesota Statutes, Chapter 6115. 2013.

National Climatic Data Center. Billion Dollar U.S. Weather/Climate Disasters. 1980-2015. [Online]
2015. http://www.ncdc.noaa.gov/billions/events.pdf.

National Weather Service. 2016 Severe Weather Awareness Campaign Kickoff March 6-12. [Online]
http://www.srh.noaa.gov/sjt/¢n=svrwx_awareness.

National Weather Service. Flood Awareness. [Online] http://www.weather.gov/cae/flood.html.

National Severe Storms Laboratory. Severe Weather 101-Floods. [Online] http://www.nssl.noaa.gov/
education/svrwx101/floods/.

Minnesota Department of Natural Resources. Drought in Minnesota. [Online] 2013. http://www.dnr.
state.mn.us/climate/drought/index.html.

National Drought Mitigation Center. Predicting Drought. [Online] 2013. http://drought.unl.edu/
DroughtBasics/PredictingDrought.aspx.

United States Drought Monitor. Drought Severity Classification. [Online] 2016. http://drought.unl.
edu/DroughtBasics/PredictingDrought.aspx

National Climatic Data Center. Billion-Dollar U.S. Weather/Climate Disasters 1980-2012. [Online]
2012. http://www.ncdc.noaa.gov/billions/events.pdf.

Corporation for Public Broadcasting. Mass Exodus From the Plains. [Online] http://www.pbs.org/
wgbh/americanexperience/features/general-article/dustbowl-mass-exodus-plains/.

Minnesota Division of Homeland Security and Emergency Management. Minnesota All-Hazard
Mitigation Plan Update. St. Paul: s.n., 2014.

Minnesota Climatology Working Group. Annual Precipitation Maps. [Online] 2014. http://climate.
umn.edu/doc/annual_pre_maps.html.

>_
_
(G
T
o~
o
()
—
el
N




>_
_
(G
—
o~
o
()
—
N
N

. National Park Service. Benefits of Natural Fire. [Online] https://www.nps.gov/fire/wildland-fire/

resources/documents/benefits-of-fire.pdf.

. British Columbia Wildfire Management Branch. Fire Behavior. [Online] 2013. http://bcwildfire.ca/

FightingWildfire/behaviour.htm.

. United States Nuclear Regulatory Commission. La Crosse Boiling Water Reactor. [Online] http://

www.nrc.gov/info-finder/decommissioning/power-reactor/lacrosse-boiling-water-reactor.html.

. Minnesota Department of Public Safety. Fire in Minnesota: Annual Report. 1998-2013.
. National Weather Service. National Weather Service Glossary. [Online] 2013. http://forecast.weather.

gov/glossary.php?letter=h.

. National Weather Service. What is the Heat Index. [Online] http://srh.noaa.gov/ama/?n=heatindex.
. Environmental Protection Agency. Excessive Heat Events Guidebook. 2006.

. National Weather Service. Heat Wave: A Major Summer Killer. [Online] 2005. http://www.nws.noaa.

gov/om/brochures/heat_wave.shtml.

. National Oceanographic and Atmospheric Administration. Severe Weather 101. National Severe

Storms Labratory. [Online] 2013. http://www.nssl.noaa.gov/primer/wind/wind_basics.html.

. National Aeronautics and Space Administration. Sci-Jinks. [Online] http://scijinks.jpl.nasa.gov/rain.

. National Weather Service Forecast Office. One Inch Hail. [Online] http://www.nws.noaa.gov/

oneinchhail/.

. National Oceanographic and Atmospheric Administration. Severe Weather 101. [Online] http://

www.nssl.noaa.gov/education/svrwx101/.

. Minnesota Climatology Working Group. Minnesota Tornado History and Statistics. [Online]

University of Minnesota, 2013. http://climate.umn.edu/doc/historical/tornadic.htm.

. National Oceanographic and Atmospheric Administration. U.S. Tornado Climatology. [Online]

2012. http://www.ncdc.noaa.gov/oa/climate/severeweather/tornadoes.html.

. National Weather Service. NWS Wind Chill Chart. [Online] http://www.nws.noaa.gov/om/winter/

windchill.shtml.

. National Oceanic and Atmospheric Administration. Experimental Extreme Cold Warning Products.

[Online] http://www.nws.noaa.gov/infoservicechanges/Exp_Extreme_Cold_ul.pdf.

. National Weather Service, Twin Cities Minnesota, Weather Forecast Office. Warnings, Watches and

Adpvisories. [Online] 2013. http://www.crh.noaa.gov/mpx/?n=wwadef.

. Center for Disease Control and Prevention. Hypothermia, Emergency Preparedness and Response.

[Online] http://emergency.cdc.gov/disasters/winter/staysafe/hypothermia.asp.

. National Weather Service. Blizzards. [Online] http://www.wrh.noaa.gov/fgz/science/blizzard.

php?wfo=fgz.

. U.S. Coast Guard. National Response Center. [Online] 2014. http://www.nrc.uscg.mil/default.aspx.

. U.S. Department of Transportation Pipeline & Hazardous Materials Safety Administration.

Hazmat Intelligence Portal. [Online] 2015. https://portal.phmsa.dot.gov.

. ProudGreenHome. Six Common Causes of Wastewater Treatment System Failure. [Online] http://

www.proudgreenhome.com/blogs/6-common-causes-of-wastewater-treatment-failure/.

. Chiras, Daniel D, Reginald, John P and Owen, Oliver S. Natural Resource Conservation:

Management for a Sustainable Future. 1998. p. 249-250.

. United States Geological Survey. Learn More About Groundwater. [Online] 2008. http://wi.water.

usgs.gov/gwcomp/learn/index.html.

. Minnesota Department of Public Safety. Terrorism. [Online] https://dps.mn.gov/divisions/hsem/mn-



79.

80.

81.
82.

83.
84.

85.

86.
87.

school-safety-center/documents/terrorism.pdf.

Mayo Clinic. Infectious Diseases. [Online] 2015. http://www.mayoclinic.org/departments-centers/
infectious-diseases/overview.

Center for Disease Control. Achievements in Public Health 1900-1999 - Control of Infectious
Diseases. 1999.

Cohen, Mitchell L. Resurgent and Emergent Disease in a Changing World. 1998. Vol. 54, pp. 523-532.

U.S. Department of Health and Human Services. The Great Pandemic. [Online] http://www.flu.gov/
pandemic/history/1918/the_pandemic/legacypendemic/index.html.

World Health Organization. Global Influenza Preparedness Plan. 2005.

Minnesota Department of Health. Minnesota County Health Tables, Morbidity and Utilization. 2004-
2012.

Minnesota Department of Natural Resources. Which Minnesota Communities Participate in the
National Flood Insurance Program (NFIP). 2013.

Minnesota Department of Natural Resources. FEMA NFIP Insurance Report. 2015.
National Weather Service. How Fog Forms. [Online] http://www.weather.gov/lmk/fog_tutorial.

>
1
[
T
[
(@)
(D)
_ 1
N
(o)




