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BACKGROUND
PURPOSE
The intent of a hazard mitigation plan is to inventory and evaluate the hazards of an area, provide a
comprehensive reference source for planning and mitigation activities, and educate policy makers and
emergency service organizations about local risks and vulnerabilities. Sawyer County currently has an
emergency management plan that addresses emergency action guidelines. These plans address response but do
not address prevention. The purpose of a Hazard Mitigation Plan is to assess the possible hazards in Sawyer
County and to create hazard mitigation goals to protect the health, safety, and welfare of the public.
Mitigation is characterized as a long-term, on-going process. This plan seeks to address both natural and
manmade (technological) hazards which may occur in Sawyer County. It provides general guidance related to
hazards within the county and incorporated communities as well as providing an overview of the mitigation
efforts undertaken by the county and local units of government. In addition, the plan identifies potential
problematic conditions and outlines corrective actions that the county will undertake to remedy the identified
problems. Planning and implementation actions will be identified that are applicable to both pre-incident and
post-incident situations.
It is the responsibility of the governments within Sawyer County to protect life and property from the effects of
hazardous events. Being prepared for disaster throughout the county through planning and mitigation is a
continuous process. Appropriate actions must be taken to protect families, businesses, and public facilities by
reducing the effects of natural and human-caused disasters. Reducing the effects of disasters minimizes
detrimental economic impacts and promotes community development and welfare.
SCOPE
The Sawyer County Hazard Mitigation Plan addresses both natural and manmade (technological) hazards. The
plan intended to address natural hazards such as tornadoes, flooding, wildfires, thunderstorms, windstorms and
winter weather events; along with technological hazards such as hazardous material incidents, energy
emergencies and terrorism. The Sawyer County Hazard Mitigation Plan conforms to the local requirements of
the Disaster Mitigation Act of 2000 (DMA 2000), enacted on October 10, 2000. DMA 2000 establishes a predisaster hazard mitigation program and new requirements for the national Hazard Mitigation Grant Program
(HMGP). Section 322 of the act specifically addresses mitigation planning at the state and local levels and
establishes specific criteria for local planning.

PLANNING PROCESS
PREPARATION
The Sawyer County Hazard Mitigation Plan was developed through the collective efforts of the Sawyer County
Hazard Mitigation Planning Committee, state, county and local units of government, and concerned citizens.
STEERING COMMITTEE
The members of the steering committee are Sawyer County personnel and key representatives of community
stakeholders that possess the knowledge and understanding to be a subject matter contributor to the mitigation
plan development. The committee includes representatives from each county and city department with a
significant role in hazard mitigation planning and/or disaster response and recovery. The members of the
committee are shown in the table below.
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Sawyer County Hazard Mitigation Planning Committee (*Denotes municipal representative)
Name
Affiliation
Title
Betty Fields
1st Congressional Church
Secretary
Bruce Fields
Bethel Baptist
Pastor
Kevin McKinney
Cable Fire
Fire Chief
Ed Peters
Draper Town
Town Chair
Brenda Adler
Draper Town
Town Clerk
Cheri Morgan
Hayward area Memorial Hospital
Public Relations
Jan McKichan
Hayward area Memorial Hospital
VP Nursing & Administration
Lisa Anderson
Hayward area Memorial Hospital
ER Nurse manager
Mike Hermann*
City of Hayward
Fire Chief
Craig Faulstich*
City of Hayward
Assistant Police Chief
Joel Clapero*
City of Hayward
Police Chief
Wade Reier
Hayward School District
Middle School Assistant Principal
Rev Marvin Wilber
LCO A/G Church
Reverend
Patty Subera
LCO Health Center
Registered Nurse
Tim DeBrot
LCO Police Department
Police Chief
Karen Melasecca
Namekagon Transit
Transit Manager
Ashley Villella
Northern Bridges
Social Worker
Theresa Heeney
Northern Bridges
Social Worker
Mike Schmidt
Round Lake
Fire Department
Dean Pearson
Sawyer County
County Board
John Kruk
Sawyer County
Sawyer County Communications
Dave Dokkestul
Sawyer County
County Coroner
Rose Lillyroot
Sawyer County Dispatch
Dispatch Supervisor
Brittany Roberts
Sawyer County
Dispatch Coordinator
Pat Sanchez
Sawyer County
Emergency Manager
Brian Devries
Sawyer County
GIS Specialist
Paul Grahovac
Sawyer County
Health and Human Services Director
Eileen Simak
Sawyer County
Health Officer
Julie Martin
Sawyer County
Public Health Nurse
Bridgett Kornbroke
Sawyer County Sheriff
Chief Deputy
Mark Kelsey
Sawyer County Sheriff
County Sheriff
Brian Hucker
Spider Lake
Town Chair
Dolores Brandt
Spider Lake
Fire Chief
1
John J. McCue *
City of Hayward
Public Works Director
The multi-jurisdictional steering committee was comprised of county and local representatives. The two entities
seeking credit for participation in plan development include Sawyer County and the City of Hayward. City and
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county representatives on the steering committee attended regular meetings and public open houses, reviewed
existing plans and protocols and provided guidance on overall plan development. The planning effort was
coordinated by Pat Sanchez, Sawyer County Emergency Government Director and the process facilitated by the
Northwest Regional Planning Commission (NWRPC).
Contact Information
Sawyer County Emergency Government
10610 Main Street, Suite 89
Hayward, WI 54843
W (715) 634-2004
STAKEHOLDERS
The planning process was initiated by preparing a stakeholders list of individuals whose input was needed to
help develop the hazard mitigation plan. These individuals were then asked to serve on the project steering
committee On the County level, project stakeholders included individuals from local and municipal fire and
police departments, environmental health, Sheriff’s Office, Public Health, Dispatch, Search and Rescue, school
districts, Emergency Medical Services (EMS), and the Sawyer County Board. County staff participated by
providing information, attending committee and public meetings, and/or reviewing the draft plan. County
stakeholders who did not participate on the steering committee but did receive regular updates and
correspondence include the county Zoning Department and Land Conservation Department. The County Zoning
Department is the county agency responsible for regulating development in Sawyer County. Stakeholders from
the City of Hayward included: Police and Fire Departments, School District, Public Works. Individuals
representing the City of Hayward participated by providing information, attending public meetings, and/or
reviewing the draft plan. Individuals representing county and local jurisdictions on the steering committee are
identified in the table on page 2.
Municipal & Regional Stakeholders Involved in the Development of the Hazard Mitigation Plan
Name
Mike Hermann

Community/Role
City of Hayward

Craig Faulstich

City of Hayward

Joel Clapero

City of Hayward

John J. McCue

City of Hayward

Jason Laumann

Northwest Regional Planning
Commission

How Participated?
Attended meetings, collected local data and
information, reviewed draft plan materials.
Attended meetings, collected local data and
information, reviewed draft plan materials.
Attended meetings, collected local data and
information, reviewed draft plan materials.
Participated in phone and email discussions,
collected local data, reviewed draft plan materials
and served as a liaison to the Common Council on
HMP development.
Attended meetings, facilitated discussions and
provided background data.

Pat Sanchez

Sawyer County Emergency
Management

Organized meetings, facilitated discussion and
collected background data.
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PARTNERS
The Sawyer County Hazard Mitigation Plan was developed by the Sawyer County Hazard Mitigation Steering
Committee. Plan development was led by the Sawyer County Emergency Management Department, with
assistance from the Northwest Regional Planning Commission (NWRPC). The plan development period was
from October of 2012 through January of 2014. During this time period, the steering committee regularly met
with NWRPC, county and local government staff and local elected officials. A public open house on the draft
plan held on January 30, 2014 at the Sawyer County Courthouse in Hayward. The completed draft plan,
mapping and an overview of the process were presented to the public. No oral or written comments on the plan
were received. The draft plan was submitted to Wisconsin Emergency Management (WEM), for review and
comment in XXXX of XXXX, with WEM comments received in XXXX. For information and documentation
of the planning process, please refer to Appendix A.
This plan for Sawyer County includes 16 unincorporated towns and the City of Hayward. The village’s of
Couderay, Radisson, Exeland and Winter did not participate in plan development and are not seeking credit for
participation.

Several existing plans and studies were used in the development of this hazard mitigation plan, including:
Sawyer County Comprehensive Plan
Sawyer County Forest Management Plan
Sawyer County Land and Water Resource Management Plan
State of Wisconsin Hazard Mitigation Plan
Sawyer County Commodity Flow Study
Sawyer County Flood Insurance Study (1990)
Lac Courte Oreilles Comprehensive Plan
Town of Bass Lake Comprehensive Plan
4
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Town of Edgewater Comprehensive Plan
Town of Sand Lake Comprehensive Plan
Town of Meadowbrook Comprehensive Plan
Town of Spider Lake Comprehensive Plan
Town of Weirgor Comprehensive Plan
Town of Draper Comprehensive Plan
City of Hayward Comprehensive Plan
City of Hayward Flood Insurance Study (1979)
Town of Hunter Comprehensive Plan
Town of Meteor Comprehensive Plan
Town of Winter Comprehensive Plan
Town of Lenroot Comprehensive Plan
Town of Exeland Comprehensive Plan
Town of Round Lake Comprehensive Plan
Dam Failure Inundation River Maps, Excel Energy
Floods in Wisconsin, Magnitude and Frequency, US Geological Survey
Statewide Strategic Plan for Invasive Species, Wisconsin Invasive Species Council
Sawyer County Outdoor Recreation Plan
Sawyer County Emergency Operations Plan
State of Wisconsin Hazard Mitigation Plan
Other references and sources of information used in the development of this plan include,
U.S. Census Bureau, http://www.census.gov/
USDA Forest Service, http://www.nrs.fs.fed.us/fia/maps/Invasive-maps/default.asp
NOAA, National Weather Service, http://www.weather.gov/
National Climate Data Center, http://www.ncdc.noaa.gov/stormevents/
Wisconsin State Climatology Office, http://www.aos.wisc.edu/~sco/
Tornado Project Online, http://www.tornadoproject.com/
Wisconsin Traffic Operations and Safety Library, https://transportal.cee.wisc.edu/services/crash-data/
Great Lakes Indian Fish and Wildlife Commission, http://invasives.glifwc.org/
Wisconsin Invasive Species Council, http://invasivespecies.wi.gov/
Center for Invasive Species and Ecosystem Health http://www.eddmaps.org/
Existing plans and studies were used to provide background information relative to the hazards identified and to
provide policy and strategic guidance in the development of the county and local hazard mitigation action plan.
CAPABILITIES ASSESSMENT
The capability assessment identifies current activities used to mitigate hazards. The capability assessment
identifies the policies, regulations, procedures, programs, and projects that contribute to the lessening of disaster
damages. The assessment also provides an evaluation of these 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 participating communities.
Legal and Regulatory Capabilities
• Building Code (County, Hayward)
• Zoning Ordinance (County, Hayward)
• Subdivision Ordinance (County, Hayward)
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City of Hayward

Plans
Comprehensive/Land Use Plan
Land and Water Management Plan
Forest Management Plan
Economic Development Plan
Emergency Response/Evacuation Plan
Capital Improvement Plan
Comprehensive Emergency Management Plan
Building Codes
Zoning/Land Use Codes/Restriction
Subdivision
Floodplain Ordinances
Programs
NFIP Participant
NFIP CRS
Studies and Reports
Flood Insurance Study
Floodplain Maps (FIRM)
Commodity Flow Study
Dam Failure Inundation Study

Sawyer County

• Floodplain Ordinance (County, Hayward)
• Community Wildfire Protection Plan (Town of Spider Lake, Hayward)
• Site Plan Review Requirements (County, Hayward)
• Emergency Operations Plan (County)

Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

Yes
No
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes

Yes
No

Yes
No

Yes
Yes
Yes
Yes

Yes
Yes
No
Yes

Administrative and Technical Capabilities
• Planner or engineer with knowledge of land development and land management (Hayward & County
Consultant)
• Engineer trained in construction practices related to buildings or infrastructure (Hayward & County
Consultant)
• City and county officials with education or expertise to assess the community’s vulnerability to hazards
(County)
• Personnel skilled in GIS (County)
• Emergency manager (County)
6
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Fiscal Capabilities
• Eligible for Community Development Block Grants (County, Hayward)
• Authority to levy taxes (County, Hayward)
• Fees for water, sewer, gas and electric (Hayward)
• Ability to incur debt through bonds (Hayward, County)
The county and the City of Hayward have the ability to implement a wide variety of mitigation projects,
including those found in this plan. The Sawyer County Local Emergency Planning Committee (LEPC) has a
large, multi-agency and multi-jurisdictional membership. The LEPC was actively involved with the creation of
the hazard mitigation plan and will oversee implementation of recommended mitigation projects for all
jurisdictions. Funding/financing mechanisms for large projects is the greatest element that limits the capability
of all jurisdictions. The county has a relatively small tax base, and any financing mechanism that increases the
public tax burden is not desired by residents, many of whom are elderly and on fixed incomes. As a result, a
majority of projects identified in this plan have a minimal cost and can be completed by local staff. Grant
funding sources and technical assistance would need to be acquired to help fund the larger projects identified in
this plan. Key implementation plans and programs will include the National Flood Insurance Program (NFIP),
local and county plans and ordinances and FEMA Hazard Mitigation Assistance Grant Programs.
National Flood Insurance Program (NFIP)
The NFIP is a federal program created by Congress to mitigate future flood losses nationwide through sound,
community-enforced building and zoning ordinances and to provide access to affordable, federally-backed
flood insurance protection for property owners. The NFIP is designed to provide an insurance alternative to
disaster assistance to meet the escalating costs of repairing damage to buildings and their contents caused by
floods. Participation in the NFIP is based on an agreement between local communities and the federal
government that states that if a community will adopt and enforce a floodplain management ordinance to reduce
future flood risks to new construction in Special Flood Hazard Areas (SFHAs), the federal government will
make flood insurance available within the community as a financial protection against flood losses.
Sawyer County and the City of Hayward participate in the National Flood Insurance Program. There are no
repetitive loss properties in Sawyer County or the City of Hayward.
County and Local Plans and Ordinances
Sawyer County and its incorporated communities have a number of plans and ordinances in place to ensure the
safety of residents and the effective operation of communities. These include the Sawyer County
Comprehensive Plan, City of Hayward Comprehensive Plan, Sawyer County Land and Water Management Plan
and ordinances relating to law enforcement, land use, subdivision control, environmental services and planning
& zoning. According to Wisconsin Statutes, a Comprehensive Plan shall be made with the general purpose of
guiding and accomplishing a coordinated, adjusted, and harmonious development of the community. In
accordance with existing and future needs, the Comprehensive Plan will promote public health, safety, and
general welfare of the entire community. Wisconsin’s Comprehensive Planning Law requires zoning, official
mapping, and subdivision regulations be consistent with a Comprehensive Plan. The table on page 6 provides a
comprehensive overview of regulatory instruments in place in Sawyer County and the City of Hayward. The
hazard profile and risk assessment included a review of the plans and programs in place for each identified
hazard, while the mitigation strategy addresses any identified program gaps or deficiencies. Sawyer County has
fulltime staff to administer land use, building and subdivision control ordinances and a county planning/zoning
committee as an administrative body. Administration of city codes, regulations and planning is the
responsibility of the City of Hayward Planning Commission, Planning and Development Committee and the
Common Council.
7
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Hazard Mitigation Assistance Grant Programs
Through completion of this Hazard Mitigation Plan, Sawyer County and the City of Hayward will be eligible
for FEMA’s Hazard Mitigation Assistance (HMA) grant programs which provide funds for mitigation activities
that reduce losses from disasters and protect life and property. The HMA grant programs provide funding
opportunities for mitigation activities both before and after a disaster. The Hazard Mitigation Grant Program
(HMGP) provides funds for long-term hazard mitigation measures after a Presidential disaster declaration.
The Pre Disaster Mitigation Grant Program (PDM) provides funds on an annual basis for hazard mitigation
planning and mitigation projects prior to a disaster. The goal of the PDM program is to reduce overall risk to the
population and structures, while at the same time, also reducing reliance on Federal funding from actual disaster
declarations.
Coordination with Other Jurisdictions
Early in the planning process, state, federal, and local agencies and organizations were invited to participate as
stakeholders in the process. Stakeholders could participate in various ways; either by contributing input at
planning committee meetings, being aware of planning activities through an email group, providing information
to support the effort, or reviewing and commenting on the draft plan. Based on their involvement in other
hazard mitigation planning efforts, status in the county, and interest as a neighboring jurisdiction,
representatives from the following agencies and communities were invited to participate as stakeholders in the
process:
Wisconsin Department of Natural Resources
National Weather Service
Northwest Regional Planning Commission
National Park Service
U.S. Forest Service
Washburn County, Wisconsin
Bayfield County, Wisconsin
Ashland County, Wisconsin
Rusk County, Wisconsin
Price County, Wisconsin

8

Sawyer County Hazard Mitigation Plan

DEMOGRAPHICS
HISTORY
Sawyer County was formed in 1883 from parts of Chippewa and Ashland Counties. Sawyer County is named
for Philetus Sawyer who represented Wisconsin in the U.S. House of Representatives and U.S. Senate in the
19th Century. The county consists of 16 towns, 4 villages, and the City of Hayward which serves as its county
seat. The City of Hayward was also formally organized in 1883.
Table 1: Sawyer County Municipalities
Municipality
Land Area (mi2)
Town of Bass Lake
61.7
Town of Couderay
67.3
Town of Draper
138.2
Town of Edgewater
52.3
Town of Hayward
64.0
Town of Hunter
76.0
Town Lenroot
88.0
Town of Meadowbrook
36.2
Town of Meteor
35.2
Town of Ojibwa
51.4
Town of Radisson
75.2
Town of Round Lake
118.2
Town of Sand Lake
51.6
Town of Spider Lake
108.9
Town of Weirgor
34.4
Town of Winter
285.3
Village of Couderay
0.98
Village of Exeland
1.12
Village of Radisson
0.39
Village of Winter
0.80
City of Hayward
3.36

GEOGRAPHY
Sawyer County is located in north-western Wisconsin, within a predominantly rural forested landscape referred
to as the “northwoods.” Traditional economic activities within the region have focused heavily on natural
resource utilization. Activities such as farming, logging, trapping and other forest-based resource utilization
have played a considerable role in the social, cultural, and economic history of the region. While many of these
historic uses continue to be important to local economies, tourism and recreation have become an increasingly
important economic force.
Sawyer County encompasses approximately 1,350 square miles or 864,000 acres. It has over 300,000 acres of
forest including the Chequamegon National Forest and 55,000 acres of lakes. An undulating plain dissected by
many lakes, rivers and streams characterizes the topography of Sawyer County. The northeastern corner of the
9
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County is quite hilly and the southwestern corner contains many high quartzite ridges. The highest elevation
(1800 feet) occurs at Meteor Hill within the “Blue Hills” region of southern Sawyer County in the of Town of
Meteor. The lowest elevation (1,139 feet) occurs along the Namakagon River in the Town of Bass Lake, near
the County line. A portion of west-central Sawyer County lies within the boundaries of the Lac Courte Oreilles
Reservation.

CLIMATE
The climate of Sawyer County is classified as continental which is characterized by warm, short summers
and long, cold, snowy winters. Periods of hot, humid weather are infrequent in contrast to southern
Wisconsin.
Figure 1: Temperature Variation

Temperature Variation - Sawyer County
Max °F
DEC NOV OCT

Min °F
SEP AUG JUL

Mean °F

1-Day Max

JUN MAY APR MAR FEB

1-Day Min
JAN
100
50
0
-50

Temperature (F)

150

-100

The monthly mean temperature varied from 8.4º F in January to 65.7 º F in July. Record extremes range
from a high of 107 º F to a low of -47 º F. Characterizing the continental climatology of the county,
temperatures of 100 º F or higher can occur during five months and extremes of 0 º F or below can occur
during the remaining seven months of the year. Snowfall, like temperature, varies with seasonal cycles,
ranging from 0 inches during the summer months to 16.3 inches in January, with a mean yearly total
snowfall of 58.1 inches. Precipitation mean per year is 33.24 inches.
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Figure 2: Precipitation

Precipitation - Sawyer County
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Figure 3: Snowfall

Snowfall - Sawyer County
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Prevailing winds are from the west and northwest from late fall until early spring and southerly the
remaining part of the year. Severe wind conditions are infrequent.
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Figure 4: Sawyer County Growing Season Summary

Growing Season Summary (Temps above 32 F)
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Early

90%

10%
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Sawyer County Weather Extremes
Table 2: Weather Extremes
Weather Extremes
Value
Greatest Temperature
107°F
Lowest Temperature
-47°F
Greatest Monthly Snowfall Total
45
Greatest Annual Snowfall Average
97.9
1 Day Precipitation Maximum
8.4

Date
7/12/1936
1/26/1927
January 1950
1970-1971
8/30/1941

Occasionally, Sawyer County does experience extreme seasonal weather conditions. As shown in Table 2
above, dramatic changes in temperature, severe storms, heavy precipitation and severe winter weather events
can and do occur.
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POPULATION CHARACTERISITCS
Significant population change has occurred in Sawyer County over the past 100 years. The county’s population
has gradually increased since the early 1900s (Figure 5). Factors contributing to the county’s population growth
include in-migration and natural increase.
Figure 5: Sawyer County Historical Population
Wisconsin State

Sawyer

10,000,000

100,000

3593
1,000
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6227

1910

8243

8878

11540 10323

9475

9670

1920
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1960

1970

1950

12843 14181 16196 16557

1980
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2000
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Table 3: 1950-2000 Sawyer County Population Statistics
Geography
1970
1980
1990
2000
2010
Town of Bass Lake
832
1,288 1,717 2,244 2,377
Town of Couderay
170
394
386
469
401
Town of Draper
258
242
208
171
204
Town of Edgewater
286
441
509
586
519
Town of Hayward
1,690 2,331 3,024 3,279 3,567
Town of Hunter
381
594
557
765
678
Town Lenroot
577
926
966
1,165 1,279
Town of Meadowbrook
190
202
192
146
131
Town of Meteor
117
105
111
170
158
Town of Ojibwa
238
264
250
267
249
Town of Radisson
371
394
412
465
405
Town of Round Lake
557
786
720
962
977
Town of Sand Lake
598
768
821
774
813
Town of Spider Lake
259
331
362
391
351
Town of Weirgor
331
386
356
370
332
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Town of Winter
Village of Couderay
Village of Exeland
Village of Radisson
Village of Winter
City of Hayward

840
123
189
206
1,457

704
114
219
280
376
1,698

801
92
180
237
383
1,897

969
96
212
222
344
2,129

960
88
196
241
313
2,318

Source: Demographic Services Center, Wisconsin Department of Administration

HOUSING CHARACTERISITICS
The quantity and spatial distribution of housing units is a key concern for emergency managers and response
personnel. This information is also critical for assessing risk and estimating the potential losses associated with
hazards.
Housing Values
Housing value statistics will be used to assess the potential losses from hazards affecting Sawyer County. The
census-derived median value of housing units in Sawyer County is depicted in Table 4.
Table 4: Sawyer County Housing Values
Geography
Town of Bass Lake
Town of Couderay
Town of Draper
Town of Edgewater
Town of Hayward
Town of Hunter
Town Lenroot
Town of Meadowbrook
Town of Meteor
Town of Ojibwa
Town of Radisson
Town of Round Lake
Town of Sand Lake
Town of Spider Lake
Town of Weirgor
Town of Winter
Village of Couderay
Village of Exeland
Village of Radisson
Village of Winter
City of Hayward

Median Value (Owneroccupied)
$157,100
$114,600
$110,500
$181,300
$87,500
$132,700
$186,400
$196,500
$206,300
$160,000
$152,500
$133,300
$91,500
$127,100
$243,000
$246,400
$326,400
$125,000
$70,800
$176,000
$157,100

Total Assessed Value
(Residential)
$169,529,800
$9,949,030
$20,600,500
$64,427,000
$228,656,900
$72,425,900
$121,166,600
$6,019,500
$7,271,500
$26,843,900
$22,848,100
$154,529,500
$136,672,400
$105,786,000
$16,830,400
$106,344,900
$2,756,700
$ 5,329,000
$ 4,610,200
$ 5,701,700
$ 67,185,300

Source: 2010 American Community Survey, Wisconsin Department of Revenue, Statement of Assessments, 2011
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Table 5: 2010 Sawyer County Housing Statistics
Geography
Total
Owner
Town of Bass Lake
2016
687
Town of Couderay
267
83
Town of Draper
484
97
Town of Edgewater
839
221
Town of Hayward
2169
1027
Town of Hunter
1156
254
Town Lenroot
1064
478
Town of Meadowbrook
119
49
Town of Meteor
154
60
Town of Ojibwa
334
98
Town of Radisson
392
147
Town of Round Lake
1270
402
Town of Sand Lake
1311
307
Town of Spider Lake
982
165
Town of Weirgor
267
138
Town of Winter
1413
357
Village of Couderay
51
32
Village of Exeland
111
58
Village of Radisson
140
68
Village of Winter
209
84
City of Hayward
1227
532
Source: 2010 American Community Survey

Rental
234
78
10
23
331
54
69
9
6
11
24
55
57
18
16
45
3
24
42
69
516

Seasonal
999
93
354
543
732
773
479
55
80
215
195
741
910
724
100
952
11
10
18
21
77

The total number of housing units in Sawyer County increased from 6,452 in 1970 to 15,975 in 2010. This
change represents a 148 percent increase in just 40 years. Housing growth within the county has been fueled by
high demand for lakefront and seasonal/recreational housing.
At 12.7 units per square mile, housing unit density is generally very low across Sawyer County. Some of the
rural areas (Meteor, Couderay) have housing densities of 4 or fewer homes per square mile. Seasonal and
recreational housing comprise a significant portion of the overall housing base, particularly in the lake
communities. These areas typically experience seasonal, holiday and weekend population fluxes.
A gradual decline of inhabitants per occupied household is occurring throughout Sawyer County and northern
Wisconsin. The average household size in Sawyer County declined form 2.71 in 1980 to 2.31 in 2010 and is
forecast to be 2.06 by 2030 (Wisconsin DOA). The central trends causing this decline include the out migration
of inhabitants over the age of 18 for work or school, overall smaller family sizes, fewer families with children
moving into the county, and fewer children being born to county residents. Additionally, many households are
composed of retired couples or are single- person households.
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Housing & Household Projections
Table 6 depicts housing unit and household projections to the year 2030 for Sawyer County municipalities.
Table 6: Household (occupied housing unit) Projections by MCD, 2015-2030
2015
2020
2025
2030
Projection Projection Projection
Projection
Town of Bass Lake
1,085
1,169
1,236
1,286
Town of Couderay
206
214
220
223
Town of Draper
96
96
95
93
Town of Edgewater
311
330
345
354
Town of Hayward
1,536
1,626
1,694
1,736
Town of Hunter
464
504
536
560
Town Lenroot
647
694
733
761
Town of Meadowbrook
63
62
60
57
Town of Meteor
79
85
91
94
Town of Ojibwa
143
151
157
161
Town of Radisson
221
230
237
240
Town of Round Lake
595
645
685
714
Town of Sand Lake
422
438
447
451
Town of Spider Lake
233
245
254
260
Town of Weirgor
205
216
224
229
Town of Winter
519
563
597
623
Village of Couderay
38
37
36
34
Village of Exeland
94
95
94
92
Village of Radisson
107
107
106
103
Village of Winter
172
171
167
162
City of Hayward
1,206
1,274
1,329
1,366
Source: Wisconsin Department of Administration
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EMPLOYMENT& WAGES
Table 7: Sawyer County 2011 Employment and Wages

Description

2011
Jobs

162
Agriculture, Forestry, Fishing and Hunting
<10
Mining, Quarrying, & Oil and Gas Extraction
37
Utilities
468
Construction
650
Manufacturing
81
Wholesale Trade
1,027
Retail Trade
114
Transportation and Warehousing
55
Information
210
Finance and Insurance
135
Real Estate and Rental and Leasing
197
Professional, Scientific, and Technical Services
15
Management of Companies and Enterprises
Administrative/Support and Waste
180
Management and Remediation Services
180
Educational Services (Private)
747
Health Care and Social Assistance
148
Arts, Entertainment, and Recreation
943
Accommodation and Food Services
295
Other Services (except Public Administration)
2,210
Government
0
Unclassified Industry
7,864
Total
Source: QCEW Employees - EMSI 2013.4 Class of Worker

2022
Jobs

Change

%
Change

2013
Wages,
Salaries,
&
Proprietor
Earnings

2013
Establishments

125
10
35
405
1,020
117
1,051
147
34
232
123
239
<10

(37)
-(2)
(63)
370
36
24
33
(21)
22
(12)
42
--

(23%)
-(5%)
(13%)
57%
44%
2%
29%
(38%)
10%
(9%)
21%
--

$32,041
$39,417
$46,004
$24,281
$42,525
$104,293
$22,952
$38,669
$23,307
$46,290
$24,735
$43,071
$78,021

21
1
3
78
42
24
102
16
7
27
21
41
2

248

68

38%

$20,086

24

220
1,114
174
1,018
340
2,141
<10
8,796

40
367
26
75
45
(69)
-932

22%
49%
18%
8%
15%
(3%)
-12%

$13,951
$36,719
$17,486
$14,036
$19,977
$30,091
-$29,071

3
39
23
112
40
56
0
680
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LAND USE PLANNING AND DEVELOPMENT

Table 8: Existing Land Use
Class
Deciduous Forest
Woody Wetlands
Open Water
Evergreen Forest
Agriculture
Mixed Forest
Developed/Open Space
Herbaceous Wetlands

Acres
545,589
101,780
61,790
44,127
38,048
27,565
18,516
17,282

Class
Shrubland
Developed/Low Intensity
Developed/Medium Intensity
Developed/High Intensity
Fallow/Idle Cropland
Barren
Grand Total

Acres
4,977
3,171
551
153
58
45
863,652

A close relationship exists between the way land is used and the level of risk posed to life and property by
natural and manmade hazards. Effective land use planning seeks to guide development away from known
18
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hazard areas and to maintain the protective features of the natural environment by preserving wetlands,
floodplains, forestlands and other vegetated areas. Hazard mitigation can also be achieved by ensuring that
adequate building regulations and standards are developed and enforced, by granting permits to construct
developments outside of risk areas, by designating open space and preserving natural protective features, by
requiring that structures located within flood risk area are elevated above the typical flood level, and by
educating the public.
Existing Land Use
As shown in Table 8 – Existing Land Use, Sawyer County is predominantly rural. Much of the county is
characterized by large tracts of forestland and other natural areas with isolated residential development Over 38
percent of Sawyer County’s land base is under some form of public ownership or management. Public lands are
prevalent across much of northern and eastern parts of the county. Municipalities with the largest percentage of
publicly‐owned land include the Towns of Draper (60.7%), Spider Lake (59.0%), Round Lake (53.0%) and
Lenroot (51.4%). Major tracts of public land include the Chequamegon‐Nicolet National Forest, Flambeau
River State Forest and Sawyer County Forest.
Development Trends
Sawyer County tax assessment trends (20-year) are depicted below in Table 9.
Table 9: 1993-2012 Property Assessment Trends, Sawyer County
1993

1998

2003

2008

Residential

$291,449,518

$473,501,830

$795,671,730

Commercial

$53,671,140

$81,222,260

$107,433,210

$1,267,059,870 $ 1,387,413,030 +$1,095,963,512
$141,122,660
$ 147,414,760 +$93,743,620

Manufacturing

$9,374,500

$10,371,300

$11,961,400

$10,991,500

$ 14,062,100

$0$0-

$0$0-

$0$0-

Agricultural
$9,025735
$0Forest
$9,500
$0Source: Wisconsin Department of Revenue

2012

+/- (1993-2012)

+$4,687,600
$0
$0

Regulatory framework
County Zoning & Subdivision Ordinance
The Sawyer County Zoning Ordinance encompasses both shoreland and comprehensive land use requirements.
Shoreland zoning consists of regulating those land areas that are located within 1,000 feet of lakes, ponds and
flowages and those land areas within 300 feet of rivers and streams. Comprehensive zoning pertains to all other
land areas. County zoning (shoreland and comprehensive) is not applicable in the City of Hayward and the
Villages of Couderay, Radisson, Exeland and Winter. County zoning is also not applied in the Town of Spider
Lake, although the town has a local zoning ordinance and is responsible for administration and enforcement.
The comprehensive zoning ordinance is the county’s primary land use regulatory instrument, as it establishes
minimum requirements for the issue of land use permits (commonly but erroneously referred to as “building
permits”) and the creation/location of various types of land uses.
The Sawyer County Zoning Department also regulates the subdivision of land through the Sawyer County
Subdivision Control/Condominium Ordinance. This ordinance establishes the requirements for certified survey
maps (CSM) and plats and their review and approval process. Property proposed to be divided must be mapped
(CSM or plat) if the result will be the creation of any lot of 19 acres or less in area.
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Shoreland Zoning
Shoreland Zoning is mandated by state law and is administered at the county level. The provisions of the
Sawyer County Shoreland Zoning Ordinance apply to those land areas that are located within 1,000 feet of
lakes, ponds and flowages and those land areas within 300 feet of rivers and streams.
Local Zoning
With the exception of Spider Lake, each of the unincorporated towns in Sawyer County has adopted the Sawyer
County Zoning Ordinance. The towns rely upon the county for ordinance administration and enforcement, but
do provide input on zoning matters within their communities. The Town of Spider Lake has its own zoning
code and zoning administrator. The City of Hayward and Villages of Couderay, Radisson, Exeland and Winter
have local zoning jurisdiction and their own respective zoning requirements.
Floodplain Zoning
The Sawyer County Floodplain Ordinance was adopted by the Sawyer County Board of Supervisors on May 28,
1991 and published on July 17, 1991 (Revised 2007).The official floodplain maps for Sawyer County are the
Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM), panel numbers 550591
0025 - 0375, dated September 14, 1990; with corresponding profiles that are based on the Flood Insurance
Study (FIS) dated September 14, 1990.
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HAZARD PROFILES
Background
Sawyer County emergency managers, public agencies and citizens must be prepared to respond to a wide array
of natural and technological hazards. Natural hazards can be defined as those elements of the physical
environment which are harmful to man which are caused by forces extraneous to him. Physical events such as
tornadoes, lightning, wildfire, hail, ice storms and flooding rains are not, in and of themselves, hazards. It is
when these phenomena occur within populated areas, or when the impacts of these events negatively affect the
human population, that they become hazardous. Humans can significantly influence the severity and frequency
of natural hazards. For example, building in flood prone or subsidence areas substantially increases the chances
for loss of life and property. Human alteration of the natural ecosystem can also limit the ability of the natural
system to mitigate natural hazards. Human intervention by filling of wetlands, bluff destabilization by removal
of vegetation and alteration of natural surface drainage patterns can reduce the natural mitigating capacity of the
environment.
Sawyer County’s relative geographic remoteness and low population density does not make the county immune
to the risks from hazardous events. Many events have occurred here in the past and undoubtedly will occur in
the future.
Hazard Identification and Prioritization Process
In 2013, the Sawyer County Hazard Mitigation Planning Committee conducted an exercise to identify the
hazards which will be addressed in this Hazard Mitigation Plan. As part of this exercise, individuals were asked
to rate various aspects of each hazard based on perceptions of probability and severity. A total of 11 natural and
9 technological/man-made hazards were identified. The composite scores assigned to each hazard were used to
rank and prioritize hazards. The results of the hazard identification and prioritization process are depicted in
Tables 10-11.
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Table 10: Sawyer County Hazard Priority Matrix – Natural Hazards
HAZARD

PROBABILITY
Likelihood this will
occur

SCORE

Winter Weather
Flooding
High Winds
Wildfire
Extreme Temperatures
Tornado
Lightning
Drought
Fog
Hail
Earthquake
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0 = N/A
1 = Low
2 = Moderate
3 = High

3
3
3
3
3
2
3
2
2
2
1

HUMAN PROPERTY BUSINESS
WARNING AFFECTED PREPARED- RESPONSE
DURATION
IMPACT
IMPACT
IMPACT
TIME
AREA
NESS
CAPABILITY
Possibility of
death or injury
0 = N/A
1 = Low
2 = Moderate
3 = High

2
2
1
1
2
3
1
1
1
1
2

Physical losses
and damages

Interruption of
services

0 = N/A
1 = Low
2 = Moderate
3 = High

0 = N/A
1 = Low
2 = Moderate
3 = High

2
3
2
3
1
3
1
2
1
2
2

3
1
2
2
2
3
2
1
0
0
2

Event, secondary
impacts
0 =N/A
1=Short
2= Intermediate
3=Long

2
1
1
2
2
2
1
2
1
0
2

Time to prepare
Size of area
or evacuate
affected by hazard
0 =N/A
1=Long
2= Intermediate
3=Short

2
3
3
3
3
3
3
1
3
3
3

0 =N/A
1=Localized
2 = Intermediate
3=Countywide

2
1
2
1
2
1
1
2
3
1
3

RISK

Preplanning

Time, effectiveness,
resources

Relative
threat

0 = N/A
1 = High
2 = Moderate
3 = Low or none

0 = N/A
1 = High
2 = Moderate
3 = Low or none

0 - 100%

2
2
3
2
2
2
3
3
3
3
3

3
3
2
1
1
2
0
3
3
3
3

75.0%
66.7%
66.7%
62.5%
62.5%
52.8%
50.0%
41.7%
41.7%
36.1%
27.8%
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HAZARD

Table 11: Sawyer County Hazard Priority Matrix – Manmade/Technological Hazards
HUMAN PROPERTY BUSINESS
WARNING AFFECTED PREPARED- RESPONSE
PROBABILITY
DURATION
RISK
IMPACT IMPACT IMPACT
TIME
AREA
NESS
CAPABILITY
Likelihood this will occur

SCORE

Hazmat
Power Outage
Multiple Vehicle
Communicable
Disease
Water System
Explosives Attack
Chemical Attack
Airplane Crash
Fuel Shortage

0 = N/A
1 = Low
2 = Moderate
3 = High

Possibility of Physical losses and
death or injury
damages
0 = N/A
1 = Low
2 = Moderate
3 = High

0 = N/A
= Low
= Moderate
= High

1
2
3

Interruption of
services

Event, secondary
impacts

Time to prepare or Size of area affected
evacuate
by hazard

0 = N/A
1 = Low
2 = Moderate
3 = High

0 =N/A
1=Short
2= Intermediate
3=Long

0 =N/A
1=Long
2= Intermediate
3=Short

0 =N/A
1=Localized
2 = Intermediate
3=Countywide

Preplanning
0 = N/A
1 = High
2 = Moderate
3 = Low or none

Time, effectiveness,
resources
0 = N/A
1 = High
2 = Moderate
3 = Low or none

Relative
threat

0100%

3
3
3
3

3
1
3
3

3
1
3
1

3
3
1
1

3
2
0
1

3
3
3
1

2
2
1
3

2
3
3
3

3
2
2
1

91.7%
70.8%
66.7%
58.3%

2
1
1
1
1

0
3
3
3
1

0
1
1
3
1

3
1
1
0
3

2
1
1
0
1

3
3
3
3
1

2
1
1
1
3

3
3
3
0
0

2
3
3
3
0

41.7%
22.2%
22.2%
18.1%
13.9%

23

Sawyer County Hazard Mitigation Plan

HAZARD BACKGROUND AND RISK ASSESSMENT
Hazard Background
For each of the natural and technological hazards identified as relevant to the planning area, a
background profile was developed. This profile includes a brief description of the hazard and a historical
account of known occurrences impacting the planning area, or in some cases, the region or state or
nation.
Risk and Vulnerability Assessment
The risk and vulnerability assessment is intended to assist emergency managers, decision-makers and
the general public in understanding the potential impacts of hazards on the county and local
communities. Using historical hazard data and local information resources such as the critical facilities
analysis and property value statistics, some basic assumptions can be derived and estimates made
relative to risk and potential future losses. In cases where sufficient data was available, modeling tools
such as HAZ-US and other geographic information systems (GIS) based applications were used to
produce graphical representations of potential future hazards.
What is Risk?
According Merriam-Webster, risk is “the possibility of loss or injury.” This plan examines risk in the
context of potential harm that may arise from a future event such as a tornado, or a wildfire. In order to
perform a basic quantitative risk analysis, a series of evaluative criteria are used to examine various
aspects hazards and their potential consequences.
Risk Evaluation Criteria
1. Area affected –The physical area in which the effects of the hazard are experienced
2. Magnitude –A measure of strength of the hazard
3. Duration – How long a hazard lasts
4. Frequency – A measure of how often events of a particular magnitude are expected to occur.
5. Probability – A statistical measure of the likelihood that a hazard event will occur.

B

What is Vulnerability?
Vulnerability describes how exposed or susceptible to damage or loss an asset is. Assets are defined as
any manmade or natural features that have value, including structures, roads, infrastructure,
communications resources, parks and natural features such as wetlands and forests. Vulnerability
depends on many factors including construction, contents, and functional value. The plan’s vulnerability
assessment seeks to describe the extent of injury and damage that may result from a hazard event of a
given intensity in a given area.
Vulnerability Evaluation Criteria
Potential economic impact
Population affected
Critical facilities and infrastructure at risk
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Critical Facilities
Several types of facilities are critical to the health and welfare of the population following a disaster or
during the recovery process. All government facilities are considered “critical” as these facilities are
vital to the continued delivery of key government services. Examples of critical facilities include,
Police stations
Fire stations
Emergency operations
Hospitals
Schools
Government buildings
Shelters
Nursing homes
Assisted living centers
Bridges
Public works
Roads
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Taxable Valuation
Tax assessment information was used to develop a detailed inventory of the built environment in Sawyer
County. Assessment tables, published annually by the Wisconsin Department of Revenue, divide real estate into
7 basic classes. Using this data, the total value of improvements was obtained for residential, commercial and
industrial (manufacturing) development for the 2012 tax year.
Table 12: Statement of Assessment Data – Sawyer County
MCD
Towns
Bass Lake
Couderay
Draper
Edgewater
Hayward
Hunter
Lenroot
Meadowbrook
Meteor
Ojibwa
Radisson
Round Lake
Sand Lake
Spider Lake
Weirgor
Winter
Cities & Villages
Couderay
Exeland
Radisson
Winter
Hayward
Sawyer County

Total - All
Columns

Total Personal
Property

$846,800
$2,349,700
$648,900
$293,600
$1,973,000
$463,100
$1,566,900
$178,700
$2,066,000
$2,408,100

$195,559,900
$11,494,400
$22,867,400
$71,531,500
$261,523,500
$84,978,200
$130,395,800
$8,604,100
$9,194,600
$23,415,400
$25,592,700
$162,348,700
$145,693,000
$115,269,100
$19,340,900
$117,329,500

$416,000
$63,400
$279,900
$308,400
$5,748,700
$3,564,700
$326,600
$61,600
$82,800
$153,900
$242,800
$417,800
$2,756,400
$617,800
$111,700
$1,488,220

$15,375,000

$3,028,100
$5,489,600
$6,201,100
$10,886,100
$137,619,400
$1,568,363,000

$45,400
$180,500
$108,300
$321,200
$9,552,800
$26,848,920

Residential

Commercial

Manufacturing

Other

$190,292,900
$10,915,700
$21,694,700
$66,130,200
$232,259,200
$74,445,600
$124,533,900
$6,254,400
$8,545,700
$22,006,600
$23,105,400
$155,941,100
$138,976,800
$109,240,200
$16,863,400
$108,446,700

$3,850,200
$436,600
$1,172,700
$4,694,400
$19,577,600
$10,108,100
$4,844,200

$949,800
$142,100

$1,115,200
$514,300
$5,816,800
$5,035,600
$5,850,200
$304,000
$6,474,700

$467,000
$$$$8,905,300
$424,500
$170,900
$$$$$127,700
$113,700
$$107,500
$-

$2,822,200
$4,476,100
$4,599,700
$5,661,100
$67,293,800
$1,394,505,400

$205,900
$926,200
$1,346,000
$5,137,300
$68,156,300
$145,566,300

$0
$87,300
$255,400
$87,700
$2,169,300
$12,916,300

$706,900
$781,400

Population
Exposed to
Hazards

General Population & Exposure
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Table 13: Estimated Populations “at-risk”
Category
Population Exposed
Population in Residences (Day)
6,507
Population in Residences (Night)
15,690
Population in Commercial Businesses at 5PM
6,545
Population in Manufacturing
2,610
Population Commuting at 5PM
6,545
Population in Group Quarters
325
Population in Schools (WDPI, 2013)
2,257
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NATURAL HAZARDS
WINTER STORMS
Hazard Description
Winter weather hazards are common to northern Wisconsin. Winter storms include a variety of weather
phenomena including heavy snowstorms, blizzards, and sleet. The winter storm season generally runs from
November to March in Wisconsin, although storm events can and occasionally do occur much earlier or later in
the year. The majority of Wisconsin snowfalls are between one and three inches per occurrence, however,
heavy snowfalls - which produce at least ten inches - may occur four or five times per season. In addition to
heavy snows, winter storm events are often accompanied by strong winds and bitterly cold temperatures. Wind
chill, or the combined cooling power of the wind and temperature on exposed flesh, can also produce hazardous
conditions.
The effects of winter storms can range from minor
nuisance to major disruption. Minor storms may
create travel difficulties and delays, but do not
generally disrupt government services. In contrast,
severe winter storms, accompanied by strong
winds, blinding wind-driven snow, severe drifting,
and dangerous wind chill can create major service
disruptions and are potentially hazardous to human
life. Severe storms can result in road closures,
disruptions in electric and utility service and
greatly limit emergency response. Additionally,
the cost of snow removal, storm damage repair and
loss to businesses can have large impacts on the
local economy.

Source: NOAA, National Weather Service
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Figure 6: Wisconsin Blizzards

Figure 7: Wisconsin Winter Storms

Source: NOAA, National Weather Service

As indicated by the above graphics, Blizzard events are relatively rare in Sawyer County, while winter storm
events are very common.
Hazard History
Winter storm events are common to Sawyer County. Major snowfall events occur annually, with occasional
severe winter storms. According to NCDC storm data, there were 55 major winter storm events affecting
Sawyer County between 1993 and 2011. On average, there were about 3 major storm events per year.
Event Type

Begin Date

End Date

Precipitation

Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow/ice storm

11/25/1993
2/20/1993
3/4/1995
11/4/1993
11/27/1994
4/15/1993
10/21/1995
3/9/1993
1/26/1994

2/22/1993
3/5/1995
11/5/1993
11/28/1994
4/16/1993
3/10/1993
1/28/1994

6-13” snow
6-14” snow
6-10” snow, 45 mph winds
6-10.5” snow
6-12” snow, 50 mph winds
6-14” snow
Up to 12” snow
Up to 11” snow
Snow, sleet, freezing rain
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Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Winter storm
Heavy snow
Heavy snow
Winter storm
Winter storm
Winter storm
Heavy snow
Winter storm
Heavy snow
Heavy snow
Heavy snow
Winter storm
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Winter storm
Heavy snow
Heavy snow
Heavy snow
Heavy snow
Heavy snow

3/27/1995
1/13/1993
1/17/1996
1/26/1996
1/28/1996
3/23/1996
12/14/1996
1/4/1997
3/13/1997
1/12/1998
1/13/1998
2/15/2000
10/25/2001
2/24/2001
3/11/2001
2/20/2002
2/24/2002
11/22/2003
12/9/2003
2/2/2003
3/27/2003
2/1/2004
3/5/2004
1/1/2005
1/21/2005
3/12/2006
2/24/2007
12/22/2007
12/1/2007
3/31/2008
12/14/2008
12/20/2008
12/30/2008
2/26/2009
12/23/2009
11/13/2010
12/20/2010
2/20/2011
11/19/2011
11/26/2001
12/20/2008
12/11/2010
12/11/2010
12/11/2010
11/19/2011

3/27/1995
1/14/1993
1/19/1996
1/27/1996
1/30/1996
3/25/1996
12/15/1996
1/5/1997
3/14/1997
1/12/1998
1/15/1998
2/15/2000
10/26/2001
2/25/2001
3/12/2001
2/20/2002
2/24/2002
11/23/2003
12/10/2003
2/3/2003
3/29/2003
2/3/2004
3/5/2004
1/2/2005
1/22/2005
3/14/2006
2/25/2007
12/23/2007
12/2/2007
3/31/2008
12/15/2008
12/21/2008
12/30/2008
2/27/2009
12/26/2009
11/14/2010
12/21/2010
2/22/2011
11/19/2011
11/27/2001
12/23/2008
12/12/2010
12/12/2010
12/11/2010
11/19/2011

6-12” snow
6-13” snow
Freezing rain, 4-5” snow, 40 mph winds
6-9” snow
4-8” snow
6-12” snow, strong winds
10” snow
Sleet, freezing Rain, heavy snow
8+” snow
6-7” snow
8” snow
6-8” snow
6-8” snow
6-20” snow, freezing rain
6-7” snow
10-12” snow
6-11” snow
6-10” snow
9-11” snow
6-12” snow
11-16” snow
14” snow
7-10.5” snow
6” snow, freezing rain, sleet
9-15” snow
10-32” snow
6-10” snow, high winds
Snow, rain, and freezing drizzle
12” snow, 30-40 mph winds
10-14” snow
6-10” snow
7-9” snow
6-15” snow
6-8” snow
6-10” snow, freezing rain, sleet
6-10” snow
8-12” snow
6-8” snow
6-9” snow
6-17” snow
7-9” snow
8-14” snow
Blowing and drifting
8” snow
6” snow
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Data Collected and Used
Data on past winter storm events in Sawyer County was collected from the National Oceanic and Atmospheric
Administration’s (NOAA) National Climatic Data Center website, and the National Weather Service This data
was used to support an evaluation of exposure and potential impacts associated with this hazard.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
A typical winter storm event is likely to affect the entire county, although there may be localized differences in
snowfall totals, depending upon the track of a particular storm.
Magnitude
The magnitude of a severe winter storm is usually expressed as a measure of snowfall total, although other
indices such as duration, temperature, wind chill and ice accumulation may also be used. The average snowfall
per major storm event between 1993 and 2011 was about 8 inches. Several of the historically significant
snowfall events were accompanied by other hazardous winter weather such as high winds, cold temperatures
and ice.
Duration
Winter storms can range from a moderate snow over a few hours to a blizzard with heavy, wind-driven snow
that lasts for several days. Severe winter storms are often followed by extended periods of cold weather.
Frequency
Using the historical NOAA, National Weather Service data as a baseline, Sawyer County averages about 3
significant winter storm events every winter season.
Probability
The annual probability of a winter storm in Sawyer County is near 100 percent. On average, the county
experiences 3 winter storm events per year. It is likely that at least 1 of those events will produce snowfalls of
12 inches or greater. There is roughly a 50% chance of a storm event of 24 inches or greater in any given year.
Potential economic impact
The economic impact of winter storms is very difficult to quantify. Winter storms have the potential to
negatively impact businesses and individuals. Conversely, snowfall attracts winter recreation enthusiasts, which
brings revenue to the county. Heavy snows can cripple transportation infrastructure, causing travel delays and
even road closures. As a result, businesses may experience revenue losses. Weather related traffic accidents also
result in economic losses. The costs of snow removal can also be a significant burden, especially for county and
local government. Snow removal costs and traffic accident cost data is not readily available. Economic impact
to business as a result of lost revenue is also difficult to determine.
Population affected
Winter storms affect the entire population of Sawyer County. Drivers are also at-risk during winter storm
events. Between 2002 and 2012 there were 440 motor vehicle accidents in Sawyer County where the road
condition was reported as snow or ice covered (WisTransPortal, 2013). These accidents resulted in 156 injuries
and 1 death. The county’s 14,602 rural residents are most likely to be impacted due to a severe winter storm
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event, and may be cut off from services and commerce if roadways are impassible.
Critical Facilities and Infrastructure at Risk
Winter storms pose the greatest threat to transportation infrastructure in Sawyer County. The county has 229
miles of County Trunk Highways and 162 miles of State Trunk Highways. Heavy snows pose serious
challenges for essential services, such as police and fire. In extreme cases, roads may be impassable, even to
emergency vehicles.

35

Sawyer County Hazard Mitigation Plan

FLOODING
Hazard Description
The National Flood Insurance Program (NFIP) defines flooding as a general or temporary condition during
which the surface of normally dry land is partially or completely inundated by water.
Riverine Flooding

\

Riverine flooding can occur at any time of the year but is most likely to occur in spring, summer, and early fall.
Spring flooding is the most common situation, where snowfall melt water can combine with rain to produce a
gradual build-up of flow and velocity in streams over a period of days. This gradual increase in water volume
eventually exceeds the streams capacity and flows over the banks. The period of flooding can last from a day or
two to several weeks or longer, until the waters recede back to normal flow levels. These gradual flood events
can oftentimes be forecast, and ample evacuation time given to prevent loss of life. Other forms of flooding
such as flash floods and ice jam floods can occur very quickly, without advance warning, presenting a much
greater danger to human life.
Flash Flooding
Because of their unpredictability and oftentimes violent nature, flash floods can be extraordinarily dangerous
and devastating. These events can occur without warning in a matter of minutes to hours following heavy
rainfall, dam failure or a sudden release of water from an ice jam.
Urban Flooding
Urban flooding can occur when an urban developed area experiences heavy rain or rapid snowmelt events.
Urban areas are especially susceptible to this type of hazard because of the impervious surface presented by
development, roads, parking lots, etc. These surfaces do not permit precipitation and snowmelt to infiltrate the
soil, causing water to either pool or runoff. Heavy precipitation can also overwhelm municipal drainage
systems, resulting in back-ups and flooding.
Ice-Jam Flooding
Ice-jam floods occur on rivers that are totally or partially frozen. A rise in stream stage will break up a totally
frozen river and create ice flows that can pile up on channel obstructions such as shallow riffles, log jams, or
bridge piers. The jammed ice creates a dam across the channel over which the water and ice mixture continues
to flow, allowing for more jamming to occur. Backwater upstream from the ice dam can rise rapidly and
overflow the channel banks. Flooding moves downstream when the ice dam fails, and the water stored behind
the dam is released. At this time, the flood takes on the characteristics of a flash flood, with the added danger of
ice flows that, when driven by the energy of the floodwave, can inflict serious damage on structures.
Impacts of Flooding
The effects of flooding can be devastating. Structures in the path of a flood can be torn from their foundations.
Bridges and infrastructure can be quickly washed away with the floodwaters. Flooding can also disrupt power
supplies, disable fuel sources, make roads impassable, and greatly hinder emergency response efforts. Although
the probability of serious injury and loss of life is often low, personal property damage is usually heavy due to
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long periods of inundation. Flooding increases the likelihood of long-term health hazards from water-borne
diseases, mold, mildew, insect infestation, and contaminated drinking water. Long-term damage to the
environment may also result from flooding of sites containing hazardous materials or waste.
Regulations and Programs
In Wisconsin, all cities, villages and counties are required to adopt local floodplain zoning ordinances that meet
or exceed the minimum standards established by the Wisconsin Department of Natural Resources (s. 87.30
Wisconsin Statutes). Sawyer County formally adopted a Floodplain Ordinance on May 28, 1991 (Revised
2007). State floodplain management regulations are found in Chapters 30.27, 59.971, 61.351, 62.231, 87.30 and
144.26, Wisconsin Statutes and Chapters NR 115, 116, 117 and 118 of the Wisconsin Administrative Code.
Federal requirements for floodplain management are set forth in the National Flood Insurance Act as amended,
EO 11988 and EO 11990.
Following the 1993 flood event in the midwestern United States, Congress authorized an appropriation of funds
to assist communities in rebuilding. The Federal Emergency Management Agency (FEMA) and Wisconsin
Emergency Management (WEM) created the Wisconsin Interagency Disaster Recovery Group (WIDRG) to
coordinated distribution of these funds. Following a disaster, WIDRG assists local governments in their
recovery effort and promotes disaster resistance during reconstruction. In addition, the Wisconsin State Hazard
Mitigation Team works to develop and promote a statewide mitigation program. Both groups are led by
Wisconsin Emergency Management.
The Hazard Mitigation Grant Program (HMGP), administered by FEMA, provides funding for reducing floodrelated disaster losses. FEMA also administers the Flood Mitigation Assistance Program (FMAP), which
provides funding for flood mitigation planning and for flood mitigation projects. A newly created program in
2001, the Pre-Disaster Mitigation Program (PDM) provides funding opportunities for local units of government
and tribes to produce comprehensive hazard mitigation plans or for hazard mitigation projects. The National
Flood Insurance Program (NFIP) is a federal program which enables property owners in participating
communities to purchase flood insurance. Flood insurance is required in order to get secured financing to buy,
build, or improve structures located within Special Flood Hazard Areas (SFHA’s.) The Wisconsin Department
of Natural Resources is the state agency that coordinates the NFIP in Wisconsin.
Sawyer County NFIP Statistics
Sawyer County, along with the City of Hayward and Villages of Exeland and Radisson, participate in the
National Flood Insurance Program. The Village of Winter does not participate in the NFIP (not participating in
HMP, reason unknown). Village of Couderay is suspended from community eligibility. A community can be
suspended from the NFIP for failure to adopt compliant floodplain management measures or if it repeals or
amends previously compliant floodplain management measures. A community can also be suspended from the
NFIP for failure to enforce its floodplain management regulation. As of 9/30/13 there were 75 policies in-force
in Sawyer County with insurance in-force of $ 10,018,000. The written premium in-force, or premium paid for
policies in-force, was $ 55,477. There were also 7 policies in-force in the City of Hayward ($861,800 insurance
in-force, $6,189 written premium in force) and one in the Village of Exeland ($116,900 insurance in-force,
$1,063 written premium in force).
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Community Name

Init FHBM
Identified

City of Hayward
Village of Exeland
Sawyer County

16-Aug-74
17-Mar-75
13-Mar-81

Table 14: Sawyer County NFIP Statistics
Init FIRM
Identified

Curr Eff Map
Date

Losses- Total
Payments

In-Force
Whole $

Premium
In-Force

01-Sep-86
01-Sep-86
14-Sep-90

01-Sep-86
01-Sep-86
14-Sep-90

$6,287

$861,800
$116,900
$10,018,000

$6,189
$1,063
$55,477

There was one NFIP loss (residential) recorded in Sawyer County between 1978 and 2012 totaling $6,287.
According to the NFIP repetitive loss database, there are no repetitive loss properties within Sawyer County.
Hazard History
Sawyer County has 205 named lakes and hundreds of miles of streams and rivers, many of which are designated
by the Department of Natural Resources as exceptional resource waters. During the spring months, warm
temperatures and rainfall can cause rapid melting of the heavy local snowpack. The resultant flooding largely
impacts rural, unpopulated areas of the county but occasionally impacts the populated communities. Travel can
be greatly restricted due to the temporary inundation of roadways, washouts and road closures, which often
result from these events.
The following storm events were recorded in the National Climate Data Center.
September 15, 1994 – Flash Flood.
July 18, 1996 – Flash Flood.
April 14, 2002 –Flood. Dense snowpack, temperatures in the 80s, and 3 inches of rain contributed to
widespread flooding in parts of Sawyer County.
May 21, 2004 – Flood. Several episodes of heavy rainfall caused many of the rivers and streams in central and
east-central Wisconsin to rise considerably during the latter half of the month. Sawyer creek overflowed its
banks in Oshkosh, flooding a golf course and causing some basement flooding.
August 2, 2011 – Flood. County Highway H was closed north of Radisson.
Data Collected and Used
Flood analysis for Sawyer County was performed using HAZUS-MH MR3 released in July 2007. The bundled
aggregated general building stock was updated to Dun & Bradstreet 2006. Building valuations were updated to
R.S. Means 2006. Building counts based on census housing unit counts are available for RES1 (single-family
dwellings) and RES2 (manufactured housing) instead of calculated building counts. The site-specific inventory
(specifically Schools, Hospitals, Fire Stations, Emergency Operation Centers and Police Stations) was updated
using the best available statewide information.
HAZUS-MH was used to generate the flood depth grid for a 100-year return period calculated for 1 square mile
drainage areas. The riverine model was determined from a user provided USGS 30m DEM and peak discharge
values obtained for three reaches tabulated in two Flood Insurance Studies for Sawyer County (City of Hayward
1979, and Unincorporated Areas 1990).
38

Sawyer County Hazard Mitigation Plan

The figure below depicts the flood boundary from the HAZUS-MH analysis. The majority of flooding in
Sawyer County occurs on the Namekagon and the Chippewa Rivers and tributary streams.
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VULNERABILITY AND RISK ASSESSMENT
Area Affected
Certain areas of Sawyer County are more flood prone than others. The most vulnerable areas are near rivers,
lakes, streams and ephemeral waterways. Floods in the urbanized areas are historically associated more with
stormwater run-off than with riverine flooding. The impact on buildings includes damage to foundations and
belongings in lower levels. The impact on the infrastructure includes damage to streets, blockage of traffic and
the endangerment of pedestrians, especially children.
Within the rural parts of the county, the most likely areas to be affected by the flood hazard are those areas
identified as Zone A (Special Flood Hazard Area), on Flood Hazard Boundary Maps. Zone A is the flood
insurance rate zone that corresponds to the 1-percent annual chance floodplains that are determined in the Flood
Insurance Study. While much of the rural lands delineated as Special Flood Hazard Areas are unpopulated, lake
and some riverfront areas with development are a concern.
Magnitude
The term "flash flood" describes localized floods of great volume and short duration. In contrast to riverine
flooding, this type of flood usually results from a torrential rain on a relatively small drainage area. Precipitation
of this sort usually occurs in the summer. The sudden breakup of an ice jam or the failure of a dam may also
result in flash flooding. Flash floods are a potential threat to life and property in areas characterized by steep
terrain, high surface runoff rates, and narrow streams and/or subject to severe thunderstorms.
Duration
Flooding events may come as flash floods or as slowly rising waters and may have impacts that last for days,
weeks, months, or even years. Riverine flooding may last for weeks or longer dependent on local conditions.
Frequency
Sawyer County experiences some minor flood events nearly every year. These events typically stem from
melting snowfall, spring rains or summertime severe thunderstorm events. During these minor flood events,
stream discharges increase beyond the capacity of the channel to accommodate the entire flow, especially where
especially where urban development increases runoff or alters the stream channel. The resultant flooding is
oftentimes confined to ditches and low-lying areas and small streams. These minor flood events usually do not
cause structural damage, but may result in substantial soil erosion.
On occasion, Sawyer County does experience a major flood event. According to local and NCDC records, there
have been at least 2 major flood events in the county since 1994, or an average of 2 events every 18 years.
These events typically result in structural damage or loss, damage to roads and bridges or agricultural losses.
Probability
There is a high (nearly 100%) probability that minor flooding will occur in Sawyer County in any given year.
Based on the historical frequency, Sawyer County can expect to experience a major flood event about twice
every 18 years. Special Flood Hazard Areas, delineated on the Flood Insurance Rate Maps as Zone A, identify
areas that will be flooded on the average of once every 100 years, with a 1% chance of being flooded in any
given year.
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Potential economic impact:
Flood Insurance Rate Maps (FIRMs) for Sawyer County are the most readily available source for identifying
areas at risk. FIRMs are intended to be interim maps prior to the completion of a more detailed study and may
not include all flood hazard areas in the county. Additional field checking may be required to determine whether
or not a given area is in the floodplain before development would be authorized or denied.
Wisconsin Emergency Management (WEM) completed a generalized impact analysis for Sawyer County in
2008 as part of a statewide 100-year flood risk-and-loss estimate. The analysis used HAZUS-MH software to
estimate the potential damage that could occur during a 100-year flood event.
An estimated 31 buildings will be damaged totaling in $15.4 million in building losses and $31.9 million in total
economic losses. The total estimated number of damaged buildings, total building losses, and estimated total
economic losses are shown in Table 15.
Table 15: Potential Flood Damage Losses
General Occupancy

Estimated Total
Buildings

Total Damaged
Buildings

Agricultural
Commercial
Education
Government
Industrial
Religious/Non-Profit
Residential
Total

0
58
1
8
6
3
13,118
13,194

0
0
0
0
0
0
31
31

Total Building
Exposure X
1000
$7,436
$203,799
$36,699
$26,003
$69,312
$18,827
$1,628,780
$1,990,856

Total Economic Loss
X 1000
$311
$6,726
$419
$363
$2,556
$739
$20,801
$31,915

Population Affected
The flood hazard poses the greatest direct risk to that portion of the population nearest to the inundated areas.
The population impacts associated with riverine flooding are likely to be low to moderate because some
advanced warning is usually possible. Population impacts could easily be greater with flash flooding events,
which oftentimes occur without advanced warning. Indirectly, flooding may impact a much larger portion of the
county population due to road/bridge closures or other damages which limit accessibility to services, school,
work, etc. According to the HAZUS-MH model, 298 households are expected to be displaced from their homes
due to the flood and the associated potential evacuation.
Table 16: Critical Facilities and Infrastructure at Risk
Class

Building Count

At Least Moderate
Damage

Care Facilities
EOC
Fire Stations
Police Stations
Schools
Total

3
0
15
3
15
36

0
0
0
2
1
3

At Least
Substantial
Damage
0
0
0
0
0
0

Loss of Use
0
0
0
0
0
0
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Parcel-Based Loss Estimates
The total estimated value in the 100-year floodplain was estimated by cross-referencing the HAZUS 100-year
flood boundary with the county tax parcel database. It should be noted that tax parcel coverage for the county is
incomplete (Spider Lake, and parts of Winter and Draper are incomplete) The total estimated value
(countywide) for the 8,964 tax parcels located adjacent to the 100-year floodplain is $412,131,400. The
countywide estimated losses in a 100-year flood event are $45,632,400. This figure is derived by crossreferencing address locations with the HAZUS-derived 100-year flood boundary. This figure assumes that these
structures would be total losses.
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MCD

Parcels Intersecting
100-Year Flood
Boundary

Total Improvement
Value (Value
Potentially at-risk)

City of Hayward

263

$31,498,700

Address Points
Intersecting
100-Year Flood
Boundary
73

Total Improvement
Value (Loss Estimates)

Town of Bass Lake

421

$33,391,900

18

$1,615,600

Town of Couderay

238

$6,014,200

22

$1,414,200

Town of Draper

394

$4,111,800

8

$231,800

Town of Edgewater

245

$16,138,500

8

$546,400

Town of Hayward

909

$91,138,300

96

$10,231,900

Town of Hunter

1,177

$27,927,200

23

$1,043,800

Town of Lenroot

715

$31,537,700

30

$1,529,300

Town of Meadowbrook

156

$2,309,700

1

$22,500

Town of Ojibwa

229

$6,895,000

58

$3,282,800

Town of Radisson

474

$10,122,600

53

$2,568,900

Town of Round Lake

1,744

$84,612,900

75

$6,737,300

Town of Sand Lake

478

$27,173,800

22

$2,770,800

Town of Weirgor

347

$7,887,400

53

$3,401,200

Town of Winter

1,064

$28,877,400

29

$1,616,000

Village of Couderay

43

$697,100

7

$112,500

Village of Exeland

34

$747,500

3

$124,000

Village of Radisson

33

$1,049,700

4

$18,300

Grand Total

8,964

$412,131,400

598

$45,632,400

$8,365,100
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HIGH WINDS
Hazard Description
Severe thunderstorms are capable of producing hurricane force winds. Rapidly descending rain-cooled air
beneath a thunderstorm is referred to as a downburst. Wind speeds associated with downbursts can reach
velocities of 100 to 150 miles per hour, comparable to a category 4 hurricane. Downbursts typically fan out in
the direction of wind flow, diverging from where they first impact the ground. Damage from downbursts is
typically most intense near the initial point of impact, becoming progressively less intense further outward.
Another type of thunderstorm wind is referred to as a derecho. Winds in a derecho event are created by the
merging of many thunderstorm cells into a bow-shaped cluster or solid line. The width of such a storm can
range from 20 to 65 miles and the length can reach 100 miles or more. The extreme velocity winds produced by
a derecho can exceed 150 miles per hour and cause extensive damage. A recent example of the impact of
derecho winds was observed following the storm event of July 4, 1999, which occurred in Minnesota’s
Boundary Waters Canoe Area Wilderness (BWCAW). This event was one of the largest blowdowns in North
American history, similar in size and severity of a category 3 or 4 hurricane, making landfall in a forested
region. The storm impacted approximately 477,000 acres. A similar derecho event occurred in northern
Wisconsin on July 4th, 1977, when storm winds of 73 to 157 miles per hour caused widespread damage across
7 counties in northwestern and north-central Wisconsin. The storm, which originated over west-central
Minnesota and ended in northern Ohio, crossed 3 states in 14 hours, killing 1 and injuring 37.
Hazard History
Thunderstorm wind events have historically occurred quite regularly in Sawyer County (Table 17). The NCDC
Storm Events Database includes 104 wind events occurring between 1971 and 2011. The majority of recorded
events occurred from 1990 to 2011, suggesting incomplete data for years prior to 1990. Of those events
recorded, wind damage to trees and power outages were the most common storm impacts. No injuries were
reported during the period; however, one storm resulted in a 55 year old man’s loss of life when a tree fell onto
a tent he was sleeping in.
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Table 17: Thunderstorm Wind Events 1990-2011

6/2/1990

0/0

Propert
y
Damage
$0

9/13/1990

0/0

$0

$0

4/29/1991

0/0

$0

$0

6/28/1991

0/0

$0

$0

7/5/1991

0/0

$0

$0

Date

Location

Fat/Inj

Crop
Damage

Description

$0

9/13/1993

Hayward

0/0

$5,000

$5,000

9/13/1993

Couderay

0/0

$0

$5,000

9/13/1993

Seeley

0/0

$500

$5,000

5/30/1994

Seeley

0/0

$50,000

$500,000

5/30/1994

Loretta

0/0

$0

$5,000

7/13/1995

Hayward

0/0

$0

$0

8/19/1995

Hayward

0/0

$0

$0

8/19/1995

Hayward

0/0

$0

$0

Large trees were blown down by strong thunderstorm winds.

8/7/1996

Hayward

0/0

$0

$0

Several large trees were blown down. Wind speed is estimated 50 mph.

7/13/1997

Hayward

0/0

$0

$0

7/16/1997

Radisson

0/0

$0

$0

9/1/1997

Hayward

0/0

$0

$0

9/18/1997

Hayward

0/0

$0

$0

6/6/1999

Hayward

0/0

$0

$0

"Trees were blown down on State Highway 77. Power lines were also blown
down. The Wind speed is estimated at 50 mph.”
"Thunderstorm winds blew down trees up to 16 inches in diameter. The Wind
speed is estimated at 50 mph. "
Amateur radio spotters estimated thunderstorm winds up to 60 mph.

6/6/1999

Radisson

0/0

$0

$0

Trees and power lines were blown down. Wind speed is estimated at 50 mph.

6/6/1999

Hayward

0/0

$0

$0

6/6/1999

Hayward

0/0

$0

$0

7/23/1999

Hayward

0/0

$0

$0

7/23/1999

Hayward

0/0

$0

$0

7/25/1999

Hayward

0/0

$0

$0

Trees and an antenna were blown down. An aluminum dock was destroyed.
Wind speed is estimated at 55 mph.
Power lines and ten-inch diameter trees were blown down. Wind speed is
estimated at 50 mph.
Trees and power lines were blown down. The Wind speed is estimated at 50
mph.
Trees up to 3 feet in diameter were knocked down. The Wind speed is
estimated at 55 mph.
Large trees were blown down. The Wind speed is estimated at 50 mph.

7/25/1999

Hayward

0/0

$0

$0

Many trees were blown down. The Wind speed is estimated at 50 mph.

7/25/1999

Hayward

0/0

$0

$0

7/25/1999

Hayward

0/0

$0

$0

A tree was blown down on to a house. The Wind speed is estimated at 50
mph.
Large trees were blown down. The Wind speed is estimated at 50 mph.

7/25/1999

Stone Lake

0/0

$0

$0

Large trees were blown down. The Wind speed is estimated at 50 mph.

7/25/1999

Winter

0/0

$0

$0

Large trees were blown down. The Wind speed is estimated at 50 mph.

7/30/1999

Hayward

0/0

$0

$0

7/30/1999

Loretta

0/0

$0

$0

7/8/2000

Hayward

0/0

$0

$0

Trees and power lines were blown down. The Wind speed is estimated at 50
mph.
Trees and power lines were blown down. The Wind speed is estimated at 50
mph.
"Trees were blown down. Wind speed is estimated at 50 mph."

8/14/2000

Seeley

0/0

$0

$0

"Numerous trees were blown down. Wind speed is estimated at 50 mph. "

6/11/2001

Reserve

0/0

$0

$0

"Trees were blown down. Wind speed is estimated at 52 mph.
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Power lines and several trees were blown down.

"Strong thunderstorm winds blew down trees and power lines across a mostly
rural portion of the county. Wind speed is estimated at 50 mph.
"
"Large trees were blown down. Wind speed is estimated at 50 mph.”
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Date

Location

Fat/Inj

Propert
y
Damage

Crop
Damage

6/25/2002

Hayward

0/0

$0

$0

6/25/2002

Exeland

0/0

$0

$0

Numerous trees were blown down at Ghost Lake boat landing. Boat trailers
and cars were damaged by falling trees.
"Fifty-two to sixty-one knot winds blew down numerous trees. "

7/27/2002

Couderay

0/0

$0

$0

"Numerous trees and power lines were blown down. "

7/27/2002

Radisson

0/0

$0

$0

"Numerous trees and power lines were blown down.

7/27/2002

Loretta

0/0

$0

$0

"Numerous trees were blown down. "

7/27/2002

Winter

0/0

$0

$0

"Trees were blown down at Big Bear Lodge. "

0/0

$ 8,000

$0

Description

"

6/11/2005

Hayward

0/0

$0

$0

Strong gradient winds toppled trees and caused power outages across
northwestern Wisconsin.
"Trees were blown down along Highway 27. "

6/27/2005

Exeland

0/0

$0

$0

"Trees were blown down.”

6/29/2005

Hayward Arpt

0/0

$0

$0

6/29/2005

Hayward

0/0

$0

$0

6/29/2005

Stone Lake

0/0

$0

$0

6/29/2005

Winter

0/0

$0

$0

9/15/2004

"Numerous trees and power lines down along Highway B between Highways
A and S. Also, several trees were blown down Along highway B between
highways S and W. "
"Three large white pines were blown down, causing extensive damage to a
cabin on Lake Sissabagama. "
"Trees and power lines were blown down. "

6/29/2005

Hayward

1/0

$0

$0

9/12/2005

Hayward

0/0

$0

$0

7/25/2006

Couderay

0/0

$0

$0

"A 55 year-old man was killed after a thunderstorm toppled a tree onto the
tent where he and his 7 year-old grandson were sleeping on Loon Point Island
in the Chippewa Flowage. Rescuers found the man alive the following
morning, but he died before he reached the hospital. M55CA "
"Numerous trees and power lines down from just north of Hayward across
Nelson Lake to the Bayfield county line. A large area of significant
damaging thunderstorm winds swept across northwestern Wisconsin. The
damage path was from southeast of Minong in northeast Washburn County
through Nelson Lake of northwest Sawyer County then near Cable through
Drummond to Ashland. Heavy damage in the Chequamegon-Nicolet National
Forest forced the closure of campgrounds and bike trails."
"Twelve inch diameter trees were blown down. "

7/28/2006

Winter

0/0

$0

$0

"Numerous trees were blown down. "

7/29/2006

Hayward

0/0

$0

$0

7/26/2007

Hayward

0/0

$0

$0

5/16/2008

Seeley

0/0

$0

$0

6/22/2010

Moose Lake

0/0

$1,000

$0

7/14/2010

Hayward

0/0

$2,500

$0

7/14/2010

Phipps

0/0

$0

$0

7/14/2010

Hayward

0/0

$80,000

$0

"Trees were blown down. Also, numerous trees were blown down in the
eastern part of the county. One tree fell on a house in the Winter area. "
Two trees downed. A strong cold front moved through northwest Wisconsin
during the late afternoon and early evening of July 26. A line of severe
thunderstorms developed in Minnesota and moved quickly east through
northwest Wisconsin producing damaging winds and some large hail.
Numerous one-foot diameter trees were blown down. Strong to severe
thunderstorms developed across portions of northwest Wisconsin during the
afternoon and evening hours of May 16 as a cold front passed through the
area.
Isolated thunderstorms developed across northwest Wisconsin. One storm in
particular became severe and produced large hail, damaging winds, and even
some funnel clouds. A tree estimated at 2 to 2.5 feet in diameter was blown
down 1 mile southwest of Clam Lake.
A significant severe thunderstorm outbreak caused extensive wind damage in
northwest Wisconsin, centered around the Hayward area. Trees were blown
down.
A significant severe thunderstorm outbreak caused extensive wind damage in
northwest Wisconsin, centered around the Hayward area. A small outbuilding
was shifted off its foundation.
A significant severe thunderstorm outbreak caused extensive wind damage in
northwest Wisconsin, centered around the Hayward area. A roof of a home
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Date

Location

Fat/Inj

Propert
y
Damage

Crop
Damage

7/14/2010

Hayward Arpt

0/0

$100

$0

7/27/2010

Radisson

0/0

$1,000

$0

7/27/2010

Stone Lake

0/0

$500

$0

8/7/2010

New Post

0/0

$5,000

$0

8/13/2010

Hayward

0/0

$0

$0

0/0

$5,000

$0

0/0

$0

$0

0/0

$2,000

$0

10/26/2010

4/10/2011

5/9/2011
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Loretta

Description
and a garage were destroyed. Many trees were blown down in Lenroot and
Hayward Townships.
A significant severe thunderstorm outbreak caused extensive wind damage in
northwest Wisconsin, centered around the Hayward area. There was minor
damage to the hangars and hangar roofs at the Hayward Airport. The power
was out for 3 hours according to the airport manager.
A major severe weather episode occurred across northwest Wisconsin, with
thunderstorms producing tornadoes, high winds, and large hail. A significant
squall line with embedded supercells moved into northwest Wisconsin from
Minnesota, with one particular storm producing three tornadoes in Ashland
and Iron Counties. The Turtle Flambeau Flowage area of Iron County was hit
the worst, with several injuries at a campground, massive tree damage, and
structural damage occurring. Another area of major damage occurred in the
Drummond and Delta areas, as down burst winds caused structural damage
and destroyed hundreds of trees. A large tree was blown down on Highway
70/27.
A major severe weather episode occurred across northwest Wisconsin, with
thunderstorms producing tornadoes, high winds, and large hail. A significant
squall line with embedded supercells moved into northwest Wisconsin from
Minnesota, with one particular storm producing three tornadoes in Ashland
and Iron Counties. The Turtle Flambeau Flowage area of Iron County was hit
the worst, with several injuries at a campground, massive tree damage, and
structural damage occurring. Another area of major damage occurred in the
Drummond and Delta areas, as down burst winds caused structural damage
and destroyed hundreds of trees. A large tree was blown down on Bouten
Road.
Thunderstorms, some severe, moved through northwest Wisconsin. Heavy
rain also occurred with some of the thunderstorms. Numerous trees were
blown down.
Severe thunderstorms blew through northwest and north-central
Wisconsin...producing damaging winds and some hail. Trees were blown
down in the Northwoods Beach area.
An unusually strong storm system brought damaging winds to northeast
Minnesota. The storm set record low pressure readings in Minnesota and
Wisconsin, with the lowest pressure in Wisconsin set at Superior. The
counterclockwise flow around the system brought very gusty southwest winds
which brought down trees and power across northwest Wisconsin. There was
also some structural damage reported. Winds generally gusted from 40 to 50
mph, with some areas gusting over 50 mph. Devil’s Island in the Apostle
Islands had a peak wind gust of 61 mph. The strong wind gusts produced
scattered power outages county-wide.
By afternoon on April 10th, a surface low had moved close to the western tip
of Lake Superior, ushering a warm and humid air mass into northwest
Wisconsin. Thunderstorms developed quickly in the late afternoon but exited
to the north and east after only several hours. Some of the storms produced
very large hail up to 3 inches in diameter and some damaging wind gusts. A
few large poplar trees were blown down. Half-inch diameter hail was also
received.
As an area of rain and thunderstorms quickly dissipated on the morning of
May 9th, a localized area of low pressure formed behind the precipitation.
This rapid fluctuation in pressure, and local low pressure is referred to as a
wake low. The wake low caused strong wind gusts across much of northwest
Wisconsin and western Lake Superior, and resulted in sporadic tree damage in
many locations. A few spots of more significant damage were observed in
Ashland and Iron Counties. Measured wind gusts by weather stations were
generally between 40 and 50 mph. Some of the more notable gusts included a
48 mph gust at the Hayward Airport (Sawyer County), a 47 mph gust at
Barnes (Bayfield County), a 50 mph gust at Phillips (Price County), and a 50
mph gust 2 miles northwest of Maple (Douglas County). The private weather

Sawyer County Hazard Mitigation Plan
Date

Location

Fat/Inj

Propert
y
Damage

Crop
Damage

5/22/2011

Stone Lake,
Couderay
Oxbow Lake

0/0

$0

$0

7/1/2011

Hayward,
Grindstone Lake,
Round Lake

0/0

$0

$0

7/17/2011

Stone Lake

0/0

$10,000

$0

7/17/2011

Hayward

0/0

$0

$0

7/19/2011

Hayward

0/0

$0

$0

7/19/2011

Winter

0/0

$0

$0

Source: National Climate Data Center

Description
station northwest of Maple also measured a pressure drop of 4 millibars (0.12
inches of mercury) in 30 minutes. The strong winds also affected western
Lake Superior, and a ship approaching
A strong low pressure system deepened as it moved north into central
Minnesota by the afternoon of May 22nd. A cold front extended to the south
from the surface low, while a warm front slowly pushed north into far
northern Wisconsin. Thunderstorms developed along and near both fronts and
swept across far eastern Minnesota and much of Wisconsin. The combination
of strong vertical wind shear and an unstable atmosphere contributed to
supercell thunderstorms. The storms produced five tornadoes in Price County,
and eleven total tornadoes across the entire state of Wisconsin. The 11
tornadoes was the 10th highest one-day tornado total for the state of
Wisconsin on record. The storms also produced damaging winds and large
hail across much of northwest Wisconsin. Some small trees and branches
blown down east on Highway 70 near Couderay. The storms also produced
damaging winds and large hail across much of northwest Wisconsin. Some
small trees and tree branches down near Highway 70/27 intersection.
Numerous large trees and tree limbs were blown down and snapped starting
from near County Highway W extending to the county border with Price
County near Price Lakes Road. This corridor of non-tornadic wind damage
extended northeast into Price County.
A strong but nearly stationary cold front ran just inland from the Minnesota
north shore of Lake Superior southwestward through the Sioux Falls SD area.
Warm and unstable air with high surface dew points pooled along and east of
the front, including over the Wisconsin blow down area. A cluster of
thunderstorms became severe just west of the upper St Croix river, in Pine
County MN, and spread rapidly northeastward through northwest Wisconsin.
Extensive straight-line wind damage occurred. In Burnett County 140,000
acres of trees were damaged or destroyed, which is estimated to be 1.5 million
cords. Damage to public property, like roads and trails, was $1.8 million.
Uninsured property damage was estimated at $350,000. The storm injured 39
people. Most injuries were minor. Numerous trees were blown down and
uprooted, with power lines down across much of western Sawyer County.
"Hot and very humid air overspread northwest Wisconsin from July 16th
through the 19th. The heat index approached 120 degrees in some areas at
times. Dew points reached as high as 82 degrees in the upper St Croix
Valley. Thunderstorms forming within this air mass occasionally produced
local heavy rain and severe weather.
Widespread thunderstorms with intense winds and huge hail moved across
northwest Wisconsin on the evening of the 19th. The most damage occurred
in Douglas and Sawyer Counties. Also, 1.5 miles west of Stone Lake a large
oak tree fell across Highway 70 near Golden Pond Road. Also, on Lake Road
trees were uprooted and went through the roof a garage and a chicken coop. A
125-year old white pine was uprooted and fell against a home, taking out a
dormer. Power was lost for at least three days. Also, strong winds hit the
southeast end of Stone Lake where tree loss was in the hundreds. Many boat
lifts on the lake were flipped upside down."
"Hot and very humid air overspread northwest Wisconsin from July 16th
through the 19th. The heat index approached 120 degrees in some areas at
times. Dew points reached as high as 82 degrees in the upper St Croix
Valley. Thunderstorms forming within this air mass occasionally produced
local heavy rain and severe weather.
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Data Collected and Used
National weather databases were collected and analyzed. Data on historic property damage and loss, and
injuries and deaths, was collected for Sawyer County from the National Oceanic and Atmospheric
Administration’s (NOAA) National Climatic Data Center website, and the Spatial Hazard Events and Losses
Database (SHELDUS). This data was used to support an evaluation of exposure and potential impacts
associated with this hazard. Storm event probability data was collected using the NOAA Storm Prediction
Center database.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
The potential for high winds is shared equally among all areas of the county. High wind events can be localized,
affecting small geographic areas, even individual neighborhoods. These events can also be very widespread,
impacting an entire county or region, as was the case in the 1977 northern Wisconsin derecho event.
Magnitude
Using NCDC historical data, the average intensity of severe thunderstorm winds in Sawyer County is about 54
mph. At this speed, winds could be expected to uproot trees and cause considerable structural damage.
Duration
The average thunderstorm typically lasts less than 30 minutes at a given location
Frequency
Based on recent storm records (2005-2011), Sawyer County can expect an average of 4 high wind storm events
in any given year.
Probability
The severe thunderstorm season in Wisconsin generally ranges from April through August, with the peak
generally falling in late June to early July. Based on historical observations, the probability of a wind event in
Sawyer County occurring somewhere within Sawyer County during any given year is very high. The graphics
below (Figure 8) indicates estimated wind probabilities across the United States for the week of June 24th,
which is the approximate peak of severe thunderstorm season in the region. On this day, the probability of any
event where winds exceed 50 knots (57.5) mph is within the range of 0.50% to 1.50%. On the same day, the
probability of a significant wind event (62 knots or 71.2 mph) is within the range of 0.10% to 0.25%.
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Figure 8: Estimated Wind Probabilities – week of June 24th

forest products industry could be also be significant.

Potential economic impact
A severe wind event has the
potential to cause significant
economic impacts in Sawyer
County. High winds are
capable of producing
widespread damage to homes,
businesses, personal property
and infrastructure. These
storms may also down trees
and destroy agricultural crops.
Revenue losses to businesses
may result from prolonged
power outages caused by down
electric lines. Fallen debris may
also necessitate temporary road
closures resulting in citizens
being stranded at home or
work. Between 1980 and 2011,
the average property damage
due to a wind event was $9,758,
but ranged from $0 to $80,000
per event.
Based on historical events, the
most likely impact from high
winds will be downed trees.
Because of the low population
density of the rural area, it can
be inferred that a severe wind
event in these areas would not
cause widespread property
damage. If such an event were
to occur in population center,
the structural and property
damage would likely be
significant by comparison. If
the event were exceptionally
severe, such as the derecho
event of 1977, timber losses
and economic impact to the

Population Affected
Localized high wind events would affect a small portion of the county’s population whereas a large scale
derecho-type event could impact the entire population of Sawyer County.
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Critical Facilities and Infrastructure at Risk
Generally, critical facilities are considered to have the same vulnerability to high wind as other development.
Infrastructure such as power and utility lines are more vulnerable to high winds and falling trees. County power
systems are subject to failure during a severe thunderstorm event. Communications towers may also be
damaged or destroyed by high winds, blowing debris or falling trees.

50

Sawyer County Hazard Mitigation Plan

WILDFIRE
Hazard Description
A wildfire is a fire that burns uncontrollably in a natural setting.
Wildfires are a part of the natural disturbance regime of forest
ecosystems in Wisconsin. Some ecosystems, such as the jack pine
communities of the Great Lakes states, depend on fire to promote
natural reproduction. Wildfire is also one of the most destructive
forces of nature that poses significant challenges for resource
managers, firefighters and those residing in the wildland-urban
interface.
Debris burning is the number one cause of wildfire in Wisconsin. For
example, in 2012 the outdoor burning of brush and debris caused
more than 1/4th of all wildland fires in the state. Outdoor burning is regulated by the state, which authorizes
these activities through the issuance of burning permits. Illegal burning and failure to follow the requirements of
a burning permit is the cause of numerous wildfires in Wisconsin. Other human-related causes of wildfire
include miscellaneous causes, equipment use, deliberately set fires (incendiary), campfires, railroads, and
smoking. Lightning is the primary natural cause of wildfire in the state.
Wildfires can occur at any time during the year. In Wisconsin, most wildfires occur during the spring months,
with a peak during the month of May. Once snow disappears, warm sunny days with windy conditions dry out
forest fuels, making them easy to ignite. The peak of the fire season usually lasts until green-up when
photosynthesis resumes in forest vegetation.
Sawyer County is located entirely within the intensive fire protection area of Wisconsin. The Wisconsin
Department of Natural Resources has primary wildfire suppression responsibility in the intensive areas of the
state.
Hazard History
Wisconsin averages 5,000 wildfires annually, consuming an average of 27,000 acres of land. While most
wildfires in Wisconsin are generally small in area, large fires can and do occur. In fact, the largest and most
devastating wildfire in U.S. history occurred in Wisconsin. In October of 1871, wildfire struck the Town of
Peshtigo in northeastern Wisconsin killing 1,300-1,500 people. The Brill Fire in 1898 burned over 24,000 acres
from northeastern Barron County and northwestern Rusk County through much of the Town of Edgewater in
southwestern Sawyer County. Between 1982 and 2009 there were 1,056 wildfire occurrences reported in
Sawyer County (WDNR, 2013), or an average of 39.1 per year.
Data Collected and Used
Wildfire occurrence information (1982-2009) was extracted from the Wisconsin Department of Natural
Resources GIS dataset. Fire risk information was extracted the WDNR “communities at risk” GIS analysis and
dataset.
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Vulnerability and Risk Assessment

Area Affected
Wildfires in Sawyer County generally affect areas of less than two acres. The largest wildfire reported between
1982-2009 burned 100 acres in the Town of Lenroot on June 17th, 1992. The county faces its greatest wildfire
risk in areas where the developed landscape meets the wildland environment. As depicted in the density plot
graphic above, the highest number of past wildfire events occured in close proximity to developed areas at the
interface between human activities and wildland fuels, or the wildland-urban interface (WUI).
Magnitude
The physical setting, weather and condition of forest fuels will dictate the magnitude of a wildfire. In forests
with accumulated fuels, fire can burn very intensely and spread rapidly, possibly spreading into the tops of the
trees. Surface fires can migrate into the tops of the trees via ladder fuels resulting in a condition referred to as
“crowning.” Crown fires are very difficult to control and threaten communities, infrastructure and resources.
Most wildfires in Sawyer County are low-intensity, small-scale events averaging 1.51 acres in size.
Duration
In the absence of suppressive action by man, and given favorable weather and topographic conditions, a wildfire
will burn until its fuel source is exhausted. In the pre- suppression era, fire duration was generally much longer
than it is today.
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Frequency
Sawyer County can expect to experience about 39 wildfire events annually. These events are most likely to
occur during the spring months, with the peak of the fire season in April.
Probability
Between 1982 and 2009 there were 1,056 wildfire occurrences reported in Sawyer County (WDNR, 2013), or
an average of 39.1 per year. The likelihood of a wildfire occurring somewhere in the county in any given year is
very high, nearly 100%.
Potential economic impact
No historical record of structural damage or loss attributable to wildfire exists for Sawyer County. Without this
information, it is impossible to accurately estimate potential future losses. The magnitude of a wildfire event
will greatly influence it economic impact. For purposes of this analysis, it is assumed that all development in
wildland areas is subject to some level of risk, consequently the total value at-risk is likely to exceed $1 billion,
countywide. In Sawyer County, there are an estimated 3,320 housing units in the wildland-urban interface and
9,855 housing units within wildland intermix areas. The estimated structural value in the interface-intermix
areas is $2,212,082,500 (based on 2010 median housing value for Sawyer County).
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The forest products industry is a significant component of the county economy. Forestry and wood products
manufacturing employ 368 people (EMSI, 2013), which is 4.5 percent of the total employment in Sawyer
County. A catastrophic wildfire would likely result in some economic losses in the forest products sector.
Population affected
The population at greatest risk from wildland fire residents within the wildland-urban interface. Based on
census statistics, there are 4,559 people residing within the wildland-urban interface, with an additional 8,515
people residing within the wildland intermix.
Critical facilities and infrastructure at risk
Critical facilities and infrastructure share a risk equal to that on other development.
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EXTREME TEMPERATURES
Hazard Description
Sawyer County’s mid-latitude setting results in a high variability in annual temperature and is characterized by
relatively short, warm summers and long, cold winters. Within Sawyer County both high and low temperatures
outside of the normal range of variability can and do occur. These temperature extremes can last for extended
periods, and can pose as health risks to the general population. Perhaps most notable are periods of excessive
cold experienced during the winter months.
During the months of December through March, the predominant upper level airflow is from the northnorthwest. During these cold periods, arctic air can settle over the region, often for days, or even weeks.. Strong
winds, which may accompany intense cold fronts may also result in dangerous wind chills. The greatest risk
from excessive cold temperatures is generally posed to children, the elderly, or those who work outdoors. The
most common cold-related problems are hypothermia and frostbite.
During the summer months, strong high pressure ridges may allow excessive heat to build over the region.
These warm periods, referred to as heat waves, typically occur during the months of June through August.
When extreme heat is combined with high humidity, dangerous conditions can result. Like extreme cold,
excessive heat also poses a risk to human health, particularly to the young, elderly, and those with health
problems. The most common risks from excessive heat include: heatstroke/sunstroke, heat cramps, and heat
exhaustion. The problems associated with excessive heat can be exacerbated by power outages resulting from
the high electric consumption for air conditioning.
Hazard History
There were 12 extreme temperature-related events listed for Sawyer County in the NCDC Storm Events
Database. Of those events, 8 were cold-related, and 4 were related to excessive warmth. Sawyer County
extreme temperature events are depicted in Table 18.
Table 18: Extreme Temperature Events
Description
Heat wave
Extreme heat
Extreme heat
Record warmth
Cold
Cold
Extreme cold
Extreme cold
Extreme windchill
Extreme
cold/windchill
Cold/wind chill
Cold/wind chill
Cold/wind chill
Totals

0
0
0
0
0
0
0
0
0

Property
Damage
0
0
0
0
0
0
0
0
0

Crop
Damage
0
0
0
0
0
0
0
0
0

0

0

0

0

0
1
1

0
0
0

0
0
0
$0

0
0
0
$0

Begin Date

Duration

Deaths

Injuries

6/14/1994
6/17/1995
7/13/1995
10/12/1995
1/13/1994
2/10/1995
1/31/1996
2/2/1996
1/15/1997
1/14/2005

9 Days
10 Days
2 Days
1 Day

0
9*
57*
0
0
0
0
0
0

2/17/2006
2/8/2009
2/11/2009

7 Days
1 Day
1 Day
3 Days
1 Day
2 Days
1 Day
1 Day
1 Day

Magnitude
90-100°F
98-104°F
100-109°F, DP 70s-80s
Unseasonable warmth, 80+°F
-50°F, WC -80°F
-25°F, WC -50 to -70°F
-35°F
-35°F
WC -40 to -60°F
WC -30 to -40°F
-25°F, WC -40 to -55°F

Source: National Climate Data Center * Total across multi-county northern region, WC= Wind chill
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Data Collected and Used
Data used to examine the extreme temperature hazard was collected from the National Climate Data Center
Storm Events Database and the National Weather Service.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
Extreme temperatures are likely to affect large areas. In all likelihood, an extreme temperature event would
affect all of Sawyer County simultaneously.
Magnitude
Extreme temperatures can take the form of extreme heat or extreme cold, with extreme heat being a more
common occurrence in Sawyer County. Temperatures that Climb to 10-15 degrees or more above the average
high temperature for the region and last for extended periods of time are considered high temperature extreme
events. The National Weather Service are issues Excessive Heat Outlooks when the potential exists for an
excessive heat event in the next 3-7 days. An Outlook provides information to those who need considerable lead
time to prepare for the event, such as public utility staff, emergency managers and public health officials. An
Excessive Heat Watch is issued when conditions are favorable for an excessive heat event in the next 24 to 72
hours. A Watch is used when the risk of a heat wave has increased but its occurrence and timing is still
uncertain. A Watch provides enough lead time so that those who need to prepare can do so, such as cities
officials who have excessive heat event mitigation plans. Excessive Heat Warning/Advisories are issued when
an excessive heat event is expected in the next 36 hours. These products are issued when an excessive heat
event is occurring, is imminent, or has a very high probability of occurring. The warning is used for conditions
posing a threat to life. An advisory is for less serious conditions that cause significant discomfort or
inconvenience and, if caution is not taken, could lead to a threat to life.
NWS ran an experimental Extreme Cold Warning in 2011, which was replaced in the winter of 2011-12 with
the previously used Wind Chill Watch/Warning product. The National Weather Service (NWS) issues a
Wind Chill Watch when conditions are favorable for wind chill temperatures to meet or exceed local wind
chill watch criteria (wind chill of -25°F or below) in the next 24 to 72 hours. A Wind Chill Warning is issued
when wind chill temperatures are expected to meet or exceed local wind chill warning criteria (wind chill of 35°F or below) in the next 12 to 36 hours. Typical extreme cold events in Sawyer County include temperatures
below -15°F and wind chills of -35°F or below.
Duration
Extreme hot or cold periods can last from a day to, in extreme cases, a week or longer. The average duration of
extreme heat events in Sawyer County is 5.5 days, while the average duration of extreme cold events is about 2
days.
Frequency
Historical data suggests that, in general, Sawyer County will experience an extreme heat event once every 3.75
years and an extreme cold/wind chill event about once in every 1.5 years.
Probability
The annual probability of an extreme heat event in Sawyer County is about 27 percent, while the probability of
an extreme cold event in any given year is about 64 percent.
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Potential economic impact
Extreme temperatures have the potential negatively impact to business and individuals. Business closure due to
extreme temperature events is unlikely. The most notable cost associated with extreme temperature events
would be the increased costs of heating or cooling. While no specific data is available to estimate potential
heating or cooling costs, it is assumed that, based on increases in heating or cooling degree days, energy use
costs could easily double during these extreme temperature events.
Population affected
Extreme temperature events will likely affect the entire population of Sawyer County. The most susceptible
portion of the population would include young children, the elderly and those who work outdoors.
Critical Facilities and Infrastructure at Risk
While critical facilities are unlikely to be affected to a great degree, public infrastructure could be damaged due
to the severe weather conditions. Extreme heat or cold events could tax local utilities, especially the electric
service industry. As demand increases, energy usage could exceed available supply resulting in localized or
regional power outages. Extreme cold events could cause damage to pipes and other utility lines, resulting in
loss of service and costly repairs.
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TORNADOES
Hazard Description
The Tornado is one of the most destructive forces in the nature. A tornado is formed when a rotating column of
air extends from the base of a thunderstorm to the ground. The destructive power of a tornado comes from
strong winds which generally rotate counterclockwise around the descending air column. Tornadoes are
categorized based on strength using the Enhanced Fujita Scale (Table 19), which measures the
“destructiveness” of a tornado. In the scale, the wind speed is inferred by analyzing the damage caused by the
tornado, and not measured directly. Tornado strength is rated from EF0, or “light”, with winds of 65-85 mph to
an EF5, or “incredible” tornado, with wind speeds exceeding 200 mph.
In addition to the intense winds, the destructive nature of a tornado is also a function of its diameter and
duration. The average diameter of most tornadoes is about 200 feet, with the largest extending for up to a mile
or more. Most tornadoes experience a relatively short lifespan of 5 minutes, and have an average track length of
1 to 4 miles. In rare events, strong tornadoes can last for several hours and cover several hundred miles, as was
the case in March 1925 tri-state tornado which lasted for 3 ½ hours and covered nearly 220 miles.
No element of a community is immune to the serious threat posed by tornadoes. While storm prediction
technology is improving, events can strike with little or no advance warning. A direct hit on a community can
cause immense damage to buildings and infrastructure. Deaths and injuries can result from flying and falling
debris.
Table 19: Enhanced Fujita Scale

Scale

Description

Wind
Speed

Type of Damage Done

EF0

Gale
tornado

65-85
mph

Light damage. Peels surface off some roofs; some damage to gutters or siding;
branches broken off trees; shallow-rooted trees pushed over

EF1

Weak
tornado

86-110
mph

Moderate damage. Roofs severely stripped; mobile homes overturned or badly
damaged; loss of exterior doors; windows and other glass broken.

EF2

Strong
tornado

111-135
mph

Considerable damage. Roofs torn off well-constructed houses; foundations of frame
homes shifted; mobile homes completely destroyed; large trees snapped or uprooted;
light-object missiles generated; cars lifted off ground.

EF3

Severe
tornado

136-165
mph

Severe damage. Entire stories of well-constructed houses destroyed; severe damage
to large buildings such as shopping malls; trains overturned; trees debarked; heavy
cars lifted off the ground and thrown; structures with weak foundations blown away
some distance.

EF4

Devastating
tornado

166-200
mph

Devastating damage. Whole frame houses Well-constructed houses and whole frame
houses completely leveled; cars thrown and small missiles generated.

EF5

Incredible
tornado

>200
mph

Incredible damage. Strong frame houses leveled off foundations and swept away;
automobile-sized missiles fly through the air in excess of 100 m (109 yds.); high-rise
buildings have significant structural deformation; incredible phenomena will occur.

Source: The Tornado Project
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Hazard History
According to the National Climate Data Center, there were 7 tornado events recorded in Sawyer County
between 1950 and 2012.
Notable events in the modern record include:
6/21/1986 – Tornado rated F1 touched down in Sawyer County resulting in $250,000 in property damage.
5/12/1998 – A weak tornado touched down briefly on the west side of Moose Lake. Many trees were blown
down, including one that was 80 feet high.
Figure 9: Sawyer County Tornadoes
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Table 20: 10-County Regional Tornado Data
County
Price
Burnett
Rusk
Ashland
Douglas
Taylor
Washburn
Sawyer
Bayfield
Iron
TOTAL
Source: National Climate Data Center

Number of
Tornadoes
23
13
13
9
9
8
8
7
5
4
99

Property Damage

Crop Damage

Injuries

Deaths

$26,392,500
$12,560,000
$25,850,000
$300,280
$856,000
$4,205,750
$2,780,250
$277,500
$775,250
$412,530
$74,410,060

$515,000
$0
$0
$0
$100,000
$10,000
$0
$0
$0
$0
$625,000

26
25
34
0
0
1
0
0
4
3
93

0
3
0
0
0
0
0
0
0
0
3

Table 21: 1950-2011 Sawyer County Tornadoes
Date
23-Apr-60
10-Jul-66
21-Jun-86
26-Sep-86
09-Aug-92
09-Aug-92
12-May-98

Time
8:00:00 PM
10:00:00 PM
6:20:00 PM
5:00:00 PM
8:25:00 PM
8:30:00 PM
05:30:00 PM

Length
(Miles)
1.9
1
0.5
0.5
4
0.5
3

Source: National Climate Data Center

Width
(Feet)
33
33
73
50
100
33
300

EF
0
1
1
0
1
1
0

TOTALS

Fatalities
0
0
0
0
0
0
0

Injuries
0
0
0
0
0
0
0

Property
Damage
2,500
25,000
250,000
0
0
0
0

Crop
Damage
0
0
0
0
0
0
0

0

0

$277,500

0

Data Collected and Used
Limited tornado damage information is available, although National Climate Date Center (NCDC) storm event
data indicates that the project area can suffer substantial damage resulting from tornadoes. The NCDC
indicated that $277,500 in property losses resulted from tornadoes in Sawyer County during the period from
1950 to 2011. Storm event probability data was collected using the NOAA Storm Prediction Center database.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
All locations within Sawyer County are susceptible to this hazard. The physical area directly affected by a
tornado is determined by the total area of the tornado (path length x width). A tornado may touch down only
briefly before dissipating, or may stay on the ground for several miles, resulting in a damage path. In urbanized
areas, a tornado will leave a path of destruction affecting structures, cars, trees, and utility lines all along a path,
while adjacent areas may suffer little or no damage. People and structures are more concentrated in the City of
Hayward. If a tornado were to touch down in the city, the property damage and human casualty tolls would
likely be higher than if the same event were to occur in a rural area. According to the 2010 Census, the
population density of the city was 740 persons per square mile, while rural Sawyer County averaged about 13
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persons per square mile. With regard to homes, there are about 329 per square mile in the city, compared to 11
per square mile in the rural areas. Significant losses are anticipated if a tornado were to strike a mobile home
park. There are more structures per acre in mobile home parks than in residential subdivisions and these
structures are typically not designed to stand the same wind loads as traditional homes. Many mobile homes
also lack basements, which may provide some degree of protection during a tornado. Within the City of
Hayward, there are two mobile home communities, Pinewood Village (88 units) and Luedtke’s Mobile Home
Lodge (21 units).
Table 22: Magnitude
EF Rating

Number

0

3

1

4

The magnitude of a tornado is defined primarily by wind speed. According to the NCDC
database, 7 tornadoes have occurred in the county since 1950. These events ranged in
magnitude from EF0 (65-85mph) to EF1 (86–110mph). Based on historical data, most
tornadoes occurring in Sawyer County will be on a magnitude of EF0-EF1 (65mph110mph).

Duration
Tornadoes are typically brief events, with long recovery times. However, in rare cases these events can last for
several hours. The average historical duration of tornadoes cannot be determined due to a lack of data. The
estimated duration of the average tornado in Sawyer County is 3 minutes and 16 seconds. This figure is derived
from the average path length (1.628 miles) and the average forward speed of a tornado, which is 30 mph.
Frequency
Wisconsin lies along the northern edge of the nation’s tornado belt, which extends northeastward from
Oklahoma into Iowa. Winter, spring, and fall tornadoes are more likely to occur in southern Wisconsin than in
northern counties. Yet, tornadoes have occurred in Wisconsin during every month except February. Based on
historical observations, the recurrence interval for a tornado in Sawyer County is about 7.4 years.
Probability
Figure 10: Estimated Tornado Probabilities – Week of June 10th

The peak of tornado season in Wisconsin
occurs in late spring to early summer.
Based on historical observations, the
probability of a tornado in Sawyer County
occurring in any given year is 18.4%.
These graphics (Figure 10) indicate
estimated tornado probabilities across the
United States for the week of June 10th,
which is the approximate peak of tornado
season in Wisconsin. On this day, the
probability of any tornado occurring within
Sawyer County is within the range of
0.15% to 0.25%. On the same day, the
probability of a significant tornado (EF2 or
greater) is within the range of 0.025% to
0.075%.
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Potential economic impact
It is difficult to forecast future damage resulting from tornadoes as there are many variables involved. The 7
documented tornado events in the county have resulted in a combined (property + crop) $277,500 in damage, or
an average of $39,643 per event. If the 1986 tornado that caused $250,000 in property damage is not
considered, that estimate drops to roughly $4,583 per event. Realistically, an event involving a tornado would
most likely affect a small portion of the county and the damage would not be widespread. If the impacted area
were a developed, densely populated area significant structural damage would likely occur.
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LIGHTNING
Hazard Description
Lightning is one of the most awe-inspiring and deadly natural phenomena known to man. Formed through the
buildup and discharge of electrical energy within a thunderstorm, lighting is often manifested in spectacular
visual displays which can be seen several miles away from a storm. Most lightning occurs between clouds
within a thunderstorm, a phenomena referred to as intracloud lightning. While potentially hazardous to aviation,
intracloud lighting poses little threat to surface objects and people. A less common, but notably more dangerous
form of lightning occurs when discharges reach the ground. Often, these discharges strike the highest
surrounding objects such as buildings and trees, but can also strike people. Any lightning storm or storms with
the potential to exhibit lightning should be considered hazardous.
In addition to the risks associated with being struck by lightning, this hazard can also have secondary impacts.
Lightning can strike trees, which can essentially explode as the sap inside boils and the gas in the wood
expands. Falling trees and limbs can crush people, cars, homes and infrastructure such as utility lines. Power
disruption can also occur as a result of lighting. A direct strike on a structure can ignite a fire and/or cause
significant structural damage. Lighting is also one of the primary causes of wildfire, especially in the western
United States.
Hazard History
Figure 11: Wisconsin Lightning Events

In Wisconsin, between 1982 and 2011, there
were 799 lightning events, resulting in 23
deaths and 208 injuries. In Wisconsin, counties
with the most lightning events are in the
southeastern part of the state.
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Data Collected and Used
Historical lightning occurrence data is currently unavailable for Sawyer County and only 4 events were reported
to the National Weather Service between 1982 and 2011.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
The lightning hazard affects all areas of the county equally. Lightning associated with a severe thunderstorm
may be quite localized. Lightning itself affects a very small area, although secondary impacts such as wildfire
can be extensive.
Magnitude
Lightning has tremendous potential to cause bodily harm and property damage. Lightning strikes can occur
almost anywhere. Lightning is more likely to strike tall trees, towers and tall buildings. Currently, no
classification system exists for lightning magnitude.
Duration
Average duration of a lightning storm is about 30 minutes.
Frequency
Lightning occurs with all thunderstorms, not just severe storms. On average, the county experiences about 3
severe thunderstorms per year, and numerous non-severe thunderstorms. Lightning can also travel into the
county from storms occurring outside of the county.
Probability
The chance of a lightning event occurring in Sawyer County during any given year is nearly 100%.
Potential economic impact:
Lightning can cause damage to structures and infrastructure, including power and communication resources.
Structural fires related to lightning are not uncommon. Electrical appliances and equipment is vulnerable to
power surges. Lightning can also cause considerable problems for forestry and agriculture. Agricultural
production can be disrupted due to damage to machinery and loss of livestock. Lightning is also capable of
causing damage to trees, and is the primary natural cause of wildfires in Wisconsin. It is estimated that in
northern Wisconsin there are between two and five lightning-caused fires per million acres of forested lands
every year (WEM, 2002). Of the 1,056 wildfires reported in Sawyer County between 1982 and 2009, 28
(2.65%) were classified as lightning-caused fires. Secondary impacts include revenue loss from lost production
in business and industry, and costs associated with repair and replacement of infrastructure. Modern lightningcaused wildfires in Sawyer County have not resulted in significant economic losses associated with structure
loss or damage. The historical average fire suppression cost per lightning-induced wildfire was $5,700 per fire.
Population Affected
Lightning does not discriminate based on socio-economic status. The risk posed by lighting is shared equally
among all of Sawyer County’s 16,581 residents. The risk that an individual would be directly struck by lighting
is actually quite small.
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Critical Facilities and Infrastructure at Risk
Lightning has the potential to cause damage and disruption to critical facilities, government services and
infrastructure. Critical facilities are equally as vulnerable to damage as other structures. Communications
infrastructure such as towers and antennas are especially vulnerable, as these objects are generally the tallest
features on the landscape. Lightning is one of the major causes of power interruption and equipment damage in
the electricity transmission and distribution system. Loss of electric power can result in serious government
service disruptions.
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DROUGHT
Hazard Description
Drought is a normal periodic feature of climate, although many erroneously consider it a rare and random event.
It occurs in virtually all climatic zones, but its characteristics vary significantly from one region to another.
Drought is a temporary anomaly; it differs from aridity (desert conditions), which is restricted to low rainfall
regions and is a permanent feature of climate. Droughts may be accompanied by extreme heat (in excess of 10
degrees above normal). Droughts in Wisconsin can be classified into two types, agricultural and hydrologic
droughts. Agricultural drought is a dry period of sufficient length and intensity that markedly reduces crop
yields. Hydrologic drought is a dry period of sufficient length and intensity to affect lake and stream levels and
the height of the groundwater table.
Hazard History
In 1976, drought conditions in Sawyer County and much of Wisconsin were severe enough to warrant a
presidential disaster declaration. Sawyer County is located within Climate Division 1 in Wisconsin, an area that
encompasses much of northwestern Wisconsin. According the National Climate Data Center (NCDC), there
were 5 periods of moderate drought (-2.0 - -2.99) and 4 periods of severe drought (-3.0 - -3.99) in Division 1
between 1895 and 2012. Extended moderate to severe droughts were recorded during the periods 1895-1896,
1910-1911, 1930-1934, 1947-1949, 1963-1965, 1976-1977, 1987-1990 and 2008-2011.

Data Collected and Used
Data on past drought events in Sawyer County was collected from the National Oceanic and Atmospheric
Administration’s (NOAA) National Climatic Data Center. This data was used to support an evaluation of
exposure and potential impacts associated with this hazard.
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VULNERABILITY AND RISK ASSESSMENT
Area Affected
The drought hazard affects all areas of the county equally.
Magnitude
Varied. There is a significantly greater chance for a mild drought compared to extreme drought conditions.
Between 1895 and 2012, the mean PDSI was 0.05, or near normal. For all years where the PDSI was negative,
the average was –1.77, or mild drought conditions.
Duration
Between 1895 and 2012, there were 237 months where the PDSI was –2 (moderate drought) or lower. The
duration of these events ranged from 2 to 25 months, with a mean of 7.9 months.
Frequency
Between 1895 and 2012, the longest drought-free period (continuous PDSI greater than 0) was 61 months. The
average return interval is about 39.5 months for a drought of a magnitude –2 or lower (in 2 or more consecutive
months). The return interval for severe droughts (-4 and lower for 2 or more consecutive months) is about 10.4
years.
Probability
The probability of drought occurring in Sawyer County was estimated by using historical data. Climate
Division 1 (northwestern Wisconsin) drought data was obtained from NOAA for the period 1895-2012. The
percentage of months during the 118-year period with drought-range PDSI values is reflected in the table
below.
PDSI

-0.5 to -1

-1 to -2

-2 to -3

-3 to -4

< -4

Months PDSI was within given range

138

178

137

60

51

Probability PDSI will be within given
range during any month

9.7%

12.5%

9.6%

4.2%

3.6%

Potential Impacts
Going into drought: short-term dryness slowing planting, growth of crops in pastures; fire risk
above average. Coming out of drought: some lingering water deficits; pastures or crops not fully
recovered
Some damage to crops, pastures; high fire risk; streams, reservoirs, wells low, some water
shortages developing or imminent, voluntary water restrictions
Crop or pasture losses likely, very high fire risk, water shortages common, water restrictions
Major crop/pasture losses; extreme fire danger; widespread water shortages or restrictions
Exceptional and widespread crop/pasture losses; exceptional fire risk, shortages of water in
reservoirs, streams and wells creating water emergencies

PDSI
-1.0 to –1.9
-2.0 to –2.9
-3.0 to –3.9
-4.0 to –4.9
-5.0 or less

Potential economic impact:
According to the USDA Census of Agriculture for Sawyer County, the 2007 the market value of agricultural
67

Sawyer County Hazard Mitigation Plan

crops sold was $6,995,000. Using the spring-fall drought of 2012 that impacted much of the central U.S. as a
baseline, crop yields could be reduced by as much half during a significant drought.
Population Affected
Drought conditions would impact the entire population of Sawyer County.
Critical Facilities and Infrastructure at Risk
There is no known risk to critical facilities or infrastructure due to drought, however, extremely dry conditions
may limit the usability of some water source points for fire protection.
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FOG
Hazard Description
Fog is a collection of liquid water droplets or ice crystals suspended in the air at or near the Earth's surface;
essentially a cloud at ground level. Fog can occur any time the air temperature reaches the dew point, or the
point at which the air becomes saturated with water vapor. The main hazard associated with fog is visibility.
Dense fog can reduce visibility to ¼ mile or less creating potentially hazardous driving conditions. Low
visibility conditions may also disrupt aviation and rail traffic. While most fog events are generally short-lived
and last less than 24 hours, extended periods of fog can occur. The most commonly-occurring forms of fog in
Sawyer County include radiation fog, advection fog, ice fog, freezing fog and evaporative fog.
Radiation fog forms at night under clear skies with calm winds when heat absorbed by the earth’s surface
during the day is radiated into space. As the earth’s surface continues to cool, provided a deep enough layer of
moist air is present near the ground, the humidity will reach 100% and fog will form. Advection fog often looks
like radiation fog and is also the result of condensation. However, the condensation in this case is caused not by
a reduction in surface temperature, but rather by the horizontal movement of warm moist air over a cold surface.
This means that advection fog can sometimes be distinguished from radiation fog by its horizontal motion along
the ground. Ice fog forms when the air temperature is well below freezing and is composed entirely of tiny ice
crystals that are suspended in the air. Ice fog will only be witnessed in cold Arctic / Polar air. Generally the
temperature will be 14 F or colder in order for ice fog to occur. Freezing fog occurs when the water droplets
that the fog is composed of are "supercooled". Supercooled water droplets remain in the liquid state until they
come into contact with a surface upon which they can freeze. As a result, any object the freezing fog comes into
contact with will become coated with ice. The same thing happens with freezing rain or drizzle. Evaporation
fog forms when sufficient water vapor is added to the air by evaporation and the moist air mixes with cooler,
relatively drier air. The two common types are steam fog and frontal fog. Steam fog forms when cold air moves
over warm water. When the cool air mixes with the warm moist air over the water, the moist air cools until its
humidity reaches 100% and fog forms. This type of fog takes on the appearance of wisps of smoke rising off the
surface of the water and is very common near the lakes and rivers of Sawyer County.
Hazard History
There is little information available on past fog events affecting Sawyer County. Between 2002 and 2012, there
were 10 motor vehicle crashes where fog was identified as the weather condition present (WisTransportal,
2013). As a result of these events, there 3 personal injuries and 1 fatality. As shown in the figure below, Sawyer
County is located within a region of Wisconsin, which on average, experiences 20.5 to 25.4 heavy fog days per
year. This is nearly twice the national mean of 13 heavy fog days per year.
Data Collected and Used
There is no existing comprehensive record of fog events in Sawyer County. Vehicular accidents, where fog was
identified as the weather condition present, were extracted using the Wisconsin Traffic Operations and Safety
Laboratory database. Information used to develop the vulnerability and risk assessment was provided by
NOAA, National Weather Service.
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VULNERABILITY AND RISK ASSESSMENT

Area Affected
Fog can be widespread, encompassing the entire county or localized in valleys and along bodies of water.
Magnitude
The magnitude of a fog event can be characterized by the duration and reduction in visibility. The National
Weather Service issues a Dense Fog Advisory when widespread dense fog reducing visibility to less than
1/4 mile.
Duration
Most dense fog events last less than 24 hours, but may persist for several days, especially during the snowmelt
period of late winter through early spring.
Frequency
According to National Weather Service data, Sawyer County experiences 20.5 to 25.4 heavy fog days per year.
Probability
Probability of annual occurrence is near 100 percent.
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Potential economic impact
Fog-related incidents can cause personal injury, death and property loss to the vehicle owners and occupants.
Emergency response agencies also may suffer losses due to the cost of response, for damage done to roadways
and structures due to fires and for potential injuries to responders working in a reduced-visibility zone. Citizens
may be impacted by the closure of roadways and delay of activities; businesses may suffer losses due to the
absence of workers due to delay, injury and/or death and because of the delay of product on the roadways and
direct loss of product in the crash (e.g., due to fire).
Population affected
Hazard risk affects all citizens of Sawyer County.
Critical Facilities and Infrastructure at Risk
Generally, critical facilities and community infrastructure is not at great risk due to fog hazards. Although
emergency services and response may be impacted due to reduced visibilities, physical structures are not at risk.
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HAIL
Hazard Description
A hailstorm is a weather condition where atmospheric water particles form into rounded or irregular masses of
ice that fall to earth. Hail events usually occur in association with strong and severe thunderstorms, and can
cause widespread damage. Nearly 1/5th of all severe weather events in Wisconsin are hail events in which the
hailstones are ¾” in diameter and greater. Significant hailstorms, or those with hailstones 1.5” in diameter and
greater, are rare in Wisconsin, but do occasionally occur.
The primary impacts of hailstorms are property and crop damage, but injuries and even death can occur. In the
northwoods, hail can be particularly devastating to trees by bringing down branches, stripping leaves and
damaging buds. Any given location in the state is subjected to about three days with hail per year, with most
events occurring between April and August.
Hazard History
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Between 1964 and 2011, there were 63 hail events recorded for Sawyer County in the National Climate Data
Center Database. This record is likely incomplete as a disproportionate number of occurrences is recorded for
1990-2011 (56 occurrences) compared to 1964-1987 (7 occurrences).
Data Collected and Used
Hail data for Sawyer County was obtained from the National Climate Data Center Storm Events Database. Hail
probability data was obtained from the NOAA, Storm Prediction Center.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
Hail susceptibility is equal across all areas of the county. Hail is generally associated with severe thunderstorms,
which average about 6-10 miles in diameter.
Magnitude
Magnitude is dependent upon storm duration and the size of hailstones. Recorded hailstorms between 1964 and
2011 produced stones up to 3.5 inches in diameter but averaged about 1 inch. The National Weather Service
minimum size hail criterion for severe thunderstorms is 1 inch in diameter.
Duration
Hailstorms can range from short-lived to extended, depending upon the size of thunderstorm clouds present in
the area. On average, most hail producing areas of a thunderstorm are one-half mile wide and five miles long,
with the event lasting a few minutes.
Frequency
On average, Sawyer County
experiences about 3
significant hail event
occurrences per year.
Probability
Hail probability peaks in mid
to late June in Wisconsin.
Between June 17 -24th, there
is roughly a 1-2 percent
chance of ¾ inch diameter hail
in Sawyer County. The daily
probability of significant hail
(2” diameter and greater) is
roughly between 0.05 and
0.10 percent during the peak
hail period.
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Potential economic impact:
In general, all crops, forests, buildings and vehicles in Sawyer County are vulnerable, to some extent, to hail
damage. Damage resulting from a hailstorm depends greatly on the location of the storm and the time of day the
storm occurs (garaged vehicles vs. exposed). As these variables are nearly impossible to predict, and in the
absence of historical data, future economic losses due to hail are difficult to assess. There were no historical hail
events indicated that associated losses in Sawyer County. Based on a lack of recorded property damage, it can
be assumed that most hail events occurring in Sawyer County are minor, resulting in less than $250,000 in
property damage. A severe hail event poses much more of a risk to the populated communities than to the
outlying rural areas.
Population Affected
The risk posed by hail is shared equally among all of Sawyer County’s 16,557 residents. No deaths or injuries
were reported for Sawyer County between 1964 and 2011.
Critical Facilities and Infrastructure at Risk
Critical facilities, essential community infrastructure and government service delivery would likely not be
compromised due to a significant hail event.
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EARTHQUAKES
Hazard Description
Earthquakes occur when energy is released as plates within the Earth’s crust slip past each other along a fault.
This slippage occurs when the buildup of stresses gets to the point that they are greater than the strength of the
locked up section of rocks along the fault plane. As the plate’s slip and shift, the sudden release of energy
produces vibrations or waves that radiate from the main fault movements. These waves cause the shaking that
lasts from a few seconds to minutes, depending on the energy released and the composition of the underlying
substrate. The point within the earth from where the shifting originates is referred to as the hypocenter, while
the point directly above it on the Earth’s surface is referred to as the epicenter.
Earthquake magnitude is measured on the Richter scale, invented by Charles F. Richter in 1934. The Richter
magnitudes are based on a logarithmic scale (base 10) meaning that for each whole number you go up on the
Richter scale, the amplitude of the ground motion recorded by a seismograph goes up ten times. Earthquakes
with Richter magnitude of about 2.0 or less, called microearthquakes, are not commonly felt by people and are
generally recorded only on local seismographs. A magnitude 3.0 event will likely to produce noticeable
shaking.
Modified Mercalli Intensity Scale
Intensity

Observable Effects

I

Not felt except by a very few under especially favorable conditions.

II

Felt only by a few persons at rest, especially on upper floors of buildings. Delicately suspended objects may
swing.

III

Felt quite noticeably by persons indoors, especially on the upper floors of buildings. Many do not recognize it
as an earthquake. Standing motor cars may rock slightly. Vibration similar to the passing of a truck. Duration
estimated.

IV

Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors
disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing motor cars rocked
noticeably.
Felt by nearly everyone; many awakened. Some dishes and windows broken. Unstable objects overturned.
Pendulum clocks may stop.

V
VI

Felt by all; many frightened and run outdoors, walk unsteadily. Windows, dishes, glassware broken, books off
shelves, some heavy furniture moved or overturned; a few instances of fallen plaster. Damage slight.

VII

Difficult to stand. Furniture broken. Damage negligible in building of good design and construction; slight to
moderate in well-built ordinary structures; considerable damage in poorly built or badly designed structures;
some chimneys broken. Noticed by persons driving cars.

VIII

Damage slight in specially designed structures; considerable in ordinary substantial buildings with partial
collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, and
walls. Heavy furniture moved.

IX

General panic... Damage considerable in specially designed structures, well designed frame structures thrown
out of plumb. Damage great even in substantial buildings, with partial collapse. Buildings shifted off
foundations.
Some well-built wooden structures destroyed; most masonry and frame structures destroyed with foundations.
Rails bent.

X
XI

Few, if any masonry structures remain standing. Bridges destroyed. Rails bent greatly.

XII

Damage total. Lines of sight and level distorted. Objects thrown into the air.
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The impact of an earthquake on the ground surface is referred to as the intensity. Earthquake intensity is a
measured by the Modified Mercalli Intensity Scale, which correlates the physical qualities (shaking) of the
earthquake and damage potential.
Hazard History
There have been no recorded earthquake events in Sawyer County in modern history. Earthquakes occurring
outside of the state have been felt in Wisconsin communities. On May 6, 1947, an earthquake centered just
south of Milwaukee shook buildings and rattled windows across southeastern Wisconsin. An 1886 earthquake
centered near Charleston, South Carolina caused moderate shaking across portions of Wisconsin, particularly in
the south. In 1968, one of the strongest earthquakes recorded in the central U.S. was felt across 23 states and
southern Ontario. Only minor damage was reported in Wisconsin. In 2012, the ground was shaking and audible
booming sounds were heard near Clintonville, Wisconsin. The U.S Geological Survey (USGS) determined the
mysterious booms were a result of a swarm of several small earthquakes in a very short time.
Date
10/12/1899
3/13/1905
4/22/1906
4/24/1906
1/10/1907
5/26/1909
10/7/1914
5/31/1916
7/7/1922
10/18/1931
12/6/1933
11/7/1938
11/7/1938
11/7/1938
2/9/1943
5/6/1947
1/15/1948
7/18/1956
10/13/1956
1/8/1957
2/28/1979
1/9/1981
3/13/1981
6/12/1981
2/12/1987
2/12/1987
6/28/2004

Location
Kenosha
Marinette
Shorewood
Milwaukee
Marinette
Beloit
Madison
Madison
Fond du Lac
Madison
Stoughton
Dubuque
Dubuque
Dubuque
Thunder Mountain
Milwaukee
Lake Mendota
Oostburg
South Milwaukee
Beaver Dam
Bill Cross Rapids
Madison
Madison
Oxford
Milwaukee
Milwaukee
Troy Grove, IL

Latitude
42o 34’
45o 08’
43o 03’
43o 03’
45o 08’
42o 30’
43o 05’
43o 05’
43o 47’
43o 05’
42o 54’
42o 30’
42o 30’
42o 30’
45o 11’
43o 00’
43o 09’
43o 37’
42o 55’
42o 32’
45o 13’
43o 05’
43o 37’
43o 52’
42o 95’
43o 19’
41o 46’

Longitude
87o 50’
87o 40’
87o 55’
87o 55’
87o 40’
89o 00’
89o 23’
89o 21’
88o 29’
89o 23’
89o 15’
90o 43’
90o 43’
90o 43’
88o 10’
87o 55’
89o 41’
87o45’
87o52’
98o48’
89o46’
87o55’
87o45’
89o39’
87o84’
87o28’
88o91’

Intensity
II
V
II
III
III
VII
IV
II
V
III
IV
II
II
II
III
V
IV
IV
IV
IV
-II
II
IV-V
IV-V
IV-V
IV

Data Collected and Used
Earthquake hazard information was collected from the USGS, Earthquake Hazard Program.
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Magnitude
3.0
3.8
3.0
--5.1 (max)
3.8
3.0
3.6
3.4
3.5
3.0
3.0
3.0
3.2
4.0
3.8
3.8
3.8
3.6
<1.0 MoLg
-----4.2
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VULNERABILITY AND RISK ASSESSMENT
Area Affected
Unknown. It is unlikely that any locations within Sawyer County would be affected by earthquakes.
Magnitude
The magnitude of an earthquake is a measured value of the earthquake size. The average magnitude of historical
earthquakes occurring in, or which impacted Wisconsin is about 3.5 on the Richter scale. A 3.5 earthquake is
considered a minor event, with no damage likely.
Duration
The vast majority of earthquakes occurring within the United States last only a few seconds.
Frequency
Unknown. There is no historical record of earthquake occurrence within, or impacting Sawyer County.
Probability
The USGS graphic shows that Sawyer County, and
all of Wisconsin, has an extremely low probability
of earthquake occurrence. Wisconsin’s earthquake
risk is generally 6%g (g = maximum velocity
expressed as peak acceleration) or less. Most
structures not built to resist earthquakes can
withstand peak acceleration of up to 10%g.

would cause any notable damage in Sawyer County.

Potential economic impact
No historical record of structural damage or loss
attributable to earthquakes exists for Sawyer
County. It is unlikely that a future earthquake

Population affected
It is unlikely that a future earthquake would directly affect people or mobility within the county.
Critical facilities and infrastructure at risk
It is unlikely that a future earthquake would cause any notable damage to critical facilities or infrastructure in
Sawyer County.
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MANMADE/TECHNOLOGICAL HAZARDS
HAZARDOUS MATERIALS INCIDENTS
Hazard Description
According to the Federal Code of Regulations (49 CFR 171.8), a hazardous material is, "a substance or
material, which has been determined by the Secretary of Transportation to be capable of posing an unreasonable
risk to health, safety, and property when transported in commerce." These materials include various forms of
flammable, combustible, poisonous and radioactive substances. Hazardous materials represent a public health
and safety threat if they are unintentionally released due to transportation or chemical facility accident.
Hazardous materials incidents typically occur as either fixed facility incidents or transportation incidents. The
principal difference being that it is reasonably possible to identify and prepare for a fixed facility incident,
because laws require those facilities to notify state and local authorities about what is being used or produced at
the facility. Transportation incidents are more difficult to prepare for because the transport of hazardous
materials, while regulated, is not actively monitored. This make is very difficult to determine what material(s)
could be involved until the accident actually occurs.
Hazard History
According to the Wisconsin Department of Natural Resources Bureau for Remediation and Redevelopment
Tracking System (BRRTS) database, there have been 88 hazardous materials incidents within the county since
1979. Sawyer County hazardous materials incidents are depicted in Table 23.
Table 23: Sawyer County Hazardous Materials Incidents
Date

Material

Cause

1978-12-11

Soil Contamination

Leaking seal of heating unit

1980-01-30

Soil Contamination

Possible deliberate dumping

1980-03-30

Soil Contamination

Landing gear collapsed

1981-03-01

Gasoline - Unleaded and Leaded

Possibly spilled by gas customers

1981-06-09

Soil Contamination

Leaking drum in supply box car

1983-04-08

Soil Contamination

2 regulators caught on fire

1984-07-26

Soil Contamination

Regulator top blew

1985-01-02

groundwater contamination

Underground tank leak

1985-06-01

Soil Contamination

Ruptured application tank

1986-09-20

Soil Contamination

Truck turning corner

1987-10-27

Surface water contamination

Cleaning spray equipment

1987-11-30

Can rusted through

1987-11-30

Polynuclear Aromatic
Hydrocarbons
Air contamination

1988-04-02

groundwater contamination

Placed in landfill

1989-01-30

Petroleum - Unknown Type

Traffic accident

1989-06-12

Gasoline - Unleaded and Leaded

Leaking tanks

1989-09-01

Gasoline - Unleaded and Leaded

Spill while filling underground tank
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Can in storage, rusted and leaked
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1990-09-15

Petroleum - Unknown Type

Hooked up to wrong line

1000 gal

1990-09-18

Petroleum - Unknown Type

Trk. Driver hooked up to wrong hose

1000 gal

1991-04-25

Diesel fuel

Fuel leak from front end loader

50 gal

1991-04-25

Diesel fuel

Unkown/skidder or front end loader fuel leak possible

1991-05-08

Petroleum - Unknown Type

Equipment failure - broken line

30 gal

1991-05-20

Gasoline - Unleaded and Leaded

Leak in above ground storage tank

6000 gal

1991-09-06

Engine waste oil

Dumping of waste oil on driveway

5 gal

1992-04-19

Petroleum - Unknown Type

Fuel tank tipped over

100 gal

1992-07-17

Anhydrous Ammonia

Split in storage tank

4000 lbs

1992-09-15

Petroleum - Unknown Type

Hydraulic line on truck leaked

20 gal

1993-02-01

Gasoline - Unleaded and Leaded

Traffic accident

100 gal

1993-03-28

Petroleum - Unknown Type

Failure of pump and operator

30 gal

1993-04-22

Diesel fuel

Hole in above ground storage tank

250 gal

1993-05-06

Fertilizer

Overturned spreader

1993-06-24

Petroleum - Unknown Type

Reported by 3rd party. Potential for affecting groundwater.

5 gal

1993-10-13

Diesel fuel

Hwy 63

100 gal

1994-06-14

Petroleum - Unknown Type

Tank sunk & snapped pipe

120 gal

1994-06-30

Petroleum - Unknown Type

Traffic accident

5 gal

1994-09-10

Petroleum - Unknown Type

Storage tank pipe snapped

100 gal

1995-01-12

Diesel fuel

Broken fuel line

50 gal

1995-02-13

Petroleum - Unknown Type

Overfil

75 gal

1995-09-14

Diesel fuel

Leak in fuel line

5 gal

1995-10-17

LEAKING TANKS

Leaking valve

1996-01-24

Wastewater

Transfer pipe ruptured while removing snow

1997-04-29

Gasoline - Unleaded and Leaded

Leak on premium submersible pump

1997-05-06

Liquid/Gaseous Heating Fuel

Digging hole & ruptured 5/8" gas line

1997-06-06

Mineral Oil

Oil spilled from transformer

8 gal

1997-09-21

Gasoline - Unleaded and Leaded

100 gal

1997-09-25

Diesel fuel

Underground tank overfilled, valve did not shut off flow and resulted
in release onto parking lot
Fuel nozzles stuck when refueling generator

1998-07-27

Diesel fuel

Debris on road

55 gal

1998-08-18

Diesel fuel

Unknown

30

1998-08-28

Diesel fuel

Unknown

40 gal

1998-09-04

Gasoline - Unleaded and Leaded

Coupling on vent broke

25 gal

1999-02-23

Salt

Hose left in feed tank caused siphoning to floor

90 gal

1999-09-08

Petroleum - Unknown Type

Overfill of tank

40 gal

1999-09-17

Diesel fuel

Truck in ditch

10 gal

1999-09-27

Jet fuel

Valve caught on tote tank as it was removed from truck causing valve
to open

10 gal

3000 gal

20 gal
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1999-11-12

Diesel fuel

Valve on switch: overfill

100 gal

2000-03-09

Mineral Oil

Pole top transformer blew during storm

10 gal

2000-03-23

Other substance not listed

Loading accident

2000-05-26

Diesel fuel

Head on semi vs ford explorer

100 gal

2000-07-18

Volatile Organic Compounds

Unknown

10 gal

2000-08-22

Mineral Oil

Cap blew off a magnetic separator on hydraulic pump

2001-03-31

Gasoline - Unleaded and Leaded

Truck driver collided into cement embankment

10 gal

2002-05-03

Mineral Oil

Main hydraulic hose broke

50 gal

2002-05-04

Mineral Oil

Hydraulic main hose broke

50 gal

2002-08-28

Antifreeze

Cap on radiator failed

30 gal

2002-09-23

Soil Contamination

Tank buckled

150 gal

2002-10-08

Mineral Oil

30 gal

2003-02-17

Mineral Oil

Hydraulic spill from rupture of hydraulic line on New Holland ec450
backhoe at excavation site
Ruptured hydraulic line

2003-04-15

Mineral Oil

Unknown

30 gal

2004-01-24

Diesel fuel

Logging truck collided with train

2004-09-10

Jet fuel

Single engine plane crash

2004-09-23

Mineral Oil

Hydraulic leaks as heavy equipment crossed the Chippewa River

2005-06-02

Mineral Oil

Mechanical malfunction on filter pack system

20 gal

2005-09-12

Mineral Oil

Pole-mounted transformer broke during storm

10 gal

2005-09-12

Mineral Oil

Pole-mounted transformer broke during storm

10

2007-04-30

20 gal

2 gal

Logging equipt hydraulic hose failed

2008-01-24

Liquid/Gaseous Heating Fuel

Failure at station ad 6:00am. Gas release from a relief valve.

0

2008-02-14

Diesel fuel

100 gal

2008-06-12

Mineral Oil

Cause of spill is still unknown, may be caused by a leak. Spill of 100
gal of diesel.
Weather damage.

2008-06-12

Mineral Oil

Weather damage.

7 gal

2008-07-10

Diesel fuel

20 gal

2009-06-12

Hydraulic Oil

Caller is reporting a material release from a fuel tank on a pick-up
truck that was being refueled due to a operator error. Caller states the
operator was not paying attention during the process and o
Broken hydraulic hose

2009-10-05

Diesel fuel

Fuel tank spill

40 gal

2011-01-05

Hydraulic Oil

Hose broke on a truck

10 gal

2011-04-17

Gasoline - Unleaded and Leaded

1 car vehicle accident. The vehicle landed in the creek.

20 gal

2011-06-02

Hydraulic Oil

Unknown

4 gal

2011-07-18

Hydraulic Oil

Storm damage

30 gal

2012-10-16

Hydraulic Oil

Unknown

7 gal

2013-02-06

Wastewater

Leak of condensation water from thermal oxidizer

10 gal
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Data Collected and Used
Historic hazardous materials incident data was collected from the Wisconsin Department of Natural Resources.
The Bureau for Remediation and Redevelopment Tracking System (BRRTS) on the Web is a searchable
database containing information on the investigation and cleanup of potential and confirmed contamination to
soil and groundwater in Wisconsin. Pipeline incident data was collected from the Pipeline and Hazardous
Materials Safety Administration.
Pipelines

There was one reported pipeline incident in Sawyer County between 2002 and 2013. On January 24th, 2008 an
equipment malfunction caused an incident on a Wisconsin Gas Company distribution line resulting in $556,237
in property damage. No injuries or fatalities occurred as a result of the incident.
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VULNERABILITY AND RISK ASSESSMENT
Area Affected
While the majority of events are relatively small, hazardous materials incidents have the potential to affect a
large area, or even an entire community. An incident resulting in the release of toxic agents into the air or water
has the potential to impact large areas of the county. Several past incidents have occurred on or near public
roadways and within the county’s populated communities. The Wisconsin Department of Natural Resources
regulates the transport of hazardous materials within the state. WDNR requires transporters of hazardous
materials to obtain a license to haul the materials and the company must meet strict documentation
requirements. DNR does not, however, track the specific date/time of the transport, or the route of transit.
Magnitude
Most historic events have been minor spills rather than large-scale chemical releases. A Regional Response
Team may be activated for an incident involving a hazardous materials spill, leak, explosion, injury or the
potential of immediate threat to life, the environment, or property. The Regional or "Level A" Teams respond to
the most serious of spills and releases requiring the highest level of skin and respiratory protective gear. This
includes all chemical, biological, or radiological emergencies. The regional response team serving Sawyer
County is based in Superior.
Duration
Hazardous materials incidents can occur anytime and without warning. Most incidents are handled well before
becoming a disaster. Clean-up time is variable, depending on the nature of the incident. Serious incidents may
require long-term environmental remediation.
Frequency
There were 88 documented hazardous materials incidents in Sawyer County between 1979 and 2013, or an
average of about 2 incidents per year. Only one pipeline incident was reported between 2002 and 2013, thus
there is insufficient data to estimate frequency of occurrence of pipeline incidents.
Probability
Based on historical records, there is a high likelihood that at least one minor hazardous materials incident will
occur during any given year. Only one pipeline incident was reported between 2002 and 2013, thus there is
insufficient data to estimate probability of pipeline incidents.
Potential economic impact
The potential economic impact associated with a fixed facility or transportation-related incident is unknown.
Historical data from the Pipeline and Hazardous Materials Safety Administration (PHMSA) indicates that the
average property damage cost associated with pipeline incidents in Wisconsin between 2002 and 2013 was
$648,687. Property damage resulting from a 2008 pipeline incident in Sawyer County was $556,237.
Population affected
The population affected by a future transportation-related incident will be dependent on several factors
including, location of incident, nature of chemicals released and environmental factors. Based on historical
evidence, it is assumed that there is a high probability of incident containment before significant population
impact. PHMSA historical data suggests that there is approximately a 12.5% chance of injury and a 4.1%
chance of a fatality associated with pipeline incidents in Wisconsin.
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Critical facilities and infrastructure at risk
Current data and history does not suggest that critical facilities are highly vulnerable to hazardous material
releases; however, depending on the proximity of these facilities to hazardous material transportation routes and
fixed facilities, some locations may be more vulnerable than others. A commodity flow analysis would provide
a basis for examining the relative risks posed to critical facilities and infrastructure in the vicinity of hazardous
material transportation routes.
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ENERGY EMERGENCIES
Hazard Description
Energy emergencies include short-term shortages of electricity, heating oil or gasoline. Shortages in petroleumderived fuels may result from economic or political issues, oil embargos, terrorism, or breakdowns in the
processing/supply/distribution system. Electrical energy shortages may result from natural causes, such as
severe storms and solar anomalies. The electrical energy supply may also be disrupted during periods of peak
usage.
Energy disruption may have both economic and human health consequences. Extended disruptions would
certainly impact local government and businesses that rely on energy to conduct business and commerce. Some
residents would be unable to heat or cool their homes, resulting in a potentially dangerous situation for those
who are home-bound, children and the elderly.
The increasing cost of energy is also a concern. If energy prices were to increase beyond the consumer’s ability
to pay for it, the situation is essentially the same as a supply disruption. In light of the current global energy
situation, political instability and current market trends, the cost factor is certainly of the utmost concern.
Hazard History
Electricity
Short-term electrical disruptions occur infrequently in Sawyer County as a result of natural weather events.
Most power outages are short-term, lasting less than 24 hours, and the effects are generally localized.
Occasional major weather events such as floods and ice storms can result in power disruption which lasts from
days to a week or more.
Oil and Gasoline
The supply of petroleum-derived fuels and heating oil has historically been relatively stable, save the Arab oil
embargo of 1973-74 and Iranian oil embargo of 1979. During these periods, gasoline was in short supply
nationwide, resulting in rationing and long lines at filling stations.
In the summer of 2012, Wisconsin Governor Scott Walker declared an energy emergency for 7 counties in
northeastern Wisconsin following the shutdown of a major fuel pipeline between Green Bay and Chicago.
While this event didn’t directly impact Sawyer County, it does demonstrate that rural populations are
susceptible to this hazard.
Natural Gas
While there have been no documented natural gas energy emergencies in Sawyer County, there is cause for
concern as 71.3 percent of Sawyer County households use natural gas, LP or fuel oil as their primary heating
source. This critical dependence leaves the county vulnerable to shortages and price spikes.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
A national oil crisis, similar to those experienced during the 1970’s would affect all of Sawyer County. A major
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fuel crisis may develop in the future as a result of geopolitical issues, war, terrorism, or a decline in global oil
supplies. Current instability in the oil market, international tension and concerns related the future availability
of oil play into the complex global energy equation. Minor weather-related disruptions in electrical energy
supply are fairly common, and tend to affect localized areas. Isolated power outages resulting from high winds,
falling trees, ice storms, flooding or lightning occur within the county nearly year. The affected area may
include an entire Town, or more, or may only affect a few customers.
Magnitude
Magnitude depends on the location, nature and length of the emergency.
Duration
An oil crisis may impact the county for an extended period of time. Oil supply problems resulting from
geopolitical issues, war or terrorism may last for years. A crisis resulting from the declining availability of oil
could reasonably be expected to last until alternative viable energy sources are exploited. Energy emergencies
resulting from electrical supply disruption are generally short term, lasting from a few hours to a few days. The
2012 energy emergency declaration in northeastern Wisconsin was in place for 10 days.
Frequency
The county can expect to experience some degree of electrical supply disruption nearly every year. Current
trends in the oil/gas market related to supply/demand and geopolitical tension could result in an oil crisis in the
foreseeable future. Oil refinery maintenance or shutdowns due to accidents, weather, etc. could have notable
impacts on market fuel Sawyers. The refinery shutdowns in the Midwest during the late spring of 2013 caused
immediate gasoline price spikes across the north-central US, including Sawyer County. It is possible that these
regional price spikes will become increasingly more frequent without significant investment in the nation’s
refining capacity and distribution networks.
Probability
It is not anticipated that the county will localized energy emergencies in the future, but it will remain vulnerable
to national emergencies. Short-term power outages will likely (near 100%) be experienced as a result of severe
storms, which may occur several times throughout the year. Major storms, with widespread power outages
should be expected to coincide with projected future storm probabilities identified in this planning document.
Potential economic impact
An extended energy emergency could have severe economic consequences. High gasoline costs could make
automobile travel difficult. Costs for basic necessities such as food and clothing would also escalate as a result
of the higher production and transportation costs. As a result of the high energy costs, the public would likely
turn to local natural resources.
Population affected
An oil crisis may affect the entire population of Sawyer County, whereas an electrical supply disruption may
only impact a few customers. Due to higher population and structure densities, the impacts of an energy
emergency would likely affect the City of Hayward to a greater degree than the rural parts of the county.
Critical facilities and infrastructure at risk
High energy costs or lack of a reliable energy supply would likely impact the ability of local government to
provide basic services to citizens.
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MULTIPLE VEHICLE ACCIDENT
Hazard Description
Traffic accidents on primary and secondary roadways within the Sawyer County could significantly impede
emergency response and make road corridors impassable in the event of an evacuation order.
Hazard History
Between 2005 and 2012, there were 1,314
multiple vehicle crashes in Sawyer
County, resulting in 10 fatalities and 490
injuries. About 59 percent of all multiplevehicle accidents (779 incidents) occurred
within incorporated cities and villages.
These incidents generally occurred at
much lower speeds and result in less
disruption to overall transportation
network, simply because there are more
roads and alternative routes to navigate
around crash scenes.
Data Collected and Used
Crash data was obtained through the
Wisconsin Traffic Operations and Safety
Laboratory, WisTransPortal Project.

VULNERABILITY AND RISK ASSESSMENT
Area Affected
Multiple vehicle accidents generally affect only a small area; however road closures or detours could
significantly impact the local transportation system.
Magnitude
There is a range that can be associated with the severity of the hazard depending on the type of crash and
whether or not hazardous chemicals are released into the environment following a crash.
Duration
The incident itself is very short, almost instantaneous. Possible longer-term effects of the incident such as traffic
delays or environmental remediation can last from hours to several days or longer.
Frequency
Based on the historical occurrences between 2005 and 2012, Sawyer County can expect to experience 164
multiple vehicle accidents per year, while the City of Hayward can anticipate about 58 per year.
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Probability
The probability of a future multiple vehicle accident in Sawyer County and the City of Hayward is likely near
100%. The county experienced 1,314 multi-vehicle accidents in a 7-year period, or an average of 164 per year.
During the same period, there were 404 multi-vehicle accidents in the City of Hayward, or an average of about
58 per year.
Potential economic impact
An estimate of potential losses associated with a multiple vehicle accidents is very difficult. Of the 1,314
multiple vehicle crashes reported between 2005 and 2012, 497 vehicles were either ‘severely’ or ‘very severely’
damaged. It is estimated that the direct economic impact to vehicles and personal property would range from
$20,000 to $60,000 per incident. Other associated costs, such as traffic delays, emergency response and
environmental remediation are much more difficult to estimate.
Population affected
The direct impact of the incident would likely only affect those individuals present in vehicles involved.
Resulting road closures or traffic delays could impact hundreds of other drivers.
Critical facilities and infrastructure at risk
None

87

Sawyer County Hazard Mitigation Plan

INFECTIOUS DISEASE
Hazard Description
Infectious diseases include epidemics, pandemics and human disease outbreaks. The Sawyer County Health
Department monitors for and investigates disease outbreaks affecting the county’s population. Of particular
concern in Sawyer County is the possibility of a pandemic flu outbreak. Pandemic flu occurs when a new
influenza virus emerges in the human population and causes a global outbreak of the disease, resulting in
serious illness as it spreads through the population.
Hazard History
Pandemic influenza differs from seasonal influenza or avian influenza (bird flu) in that it occurs when a new
influenza virus appears or emerges in the human population and causes a global outbreak of the disease,
resulting in serious illness as it spreads from person to person. Pandemic flu has occurred naturally throughout
history. There have been three pandemics in the last 100 years:
•
•
•

1918 - 1919: "Spanish flu" (which killed 8,459 people in Wisconsin)
1956 - 1958: "Asian flu"
1968 - 1969: "Hong Kong flu"

Pandemics are unpredictable and it is difficult to know when one will occur, what type of flu (i.e. Avian or bird
flu) it will be, and how severe it will be. A flu pandemic could cause many deaths and severe illnesses, disrupt
some parts of daily life, and limit the amount of health and other services available. Gatherings of people might
be limited to control the spread of the disease (schools and businesses may close, sporting events could be
cancelled, and transportation could be limited). Additionally, hospitals could be overloaded if doctors and
nurses are sick. There may be more people with the flu than the hospitals can accommodate. In this case, some
people would need to be cared for in their homes or other places.
More recently, Sawyer County experienced an outbreak of Bordetella pertussis (whooping cough) which started
in the late summer of 2012 and continued to 2013.
In 2013, Sawyer County had a communicable disease rate of 1,794.6 per 100,000 based on the top ten
reportable communicable diseases. This rate was the third highest among all Wisconsin counties in 2013.
Between 1992 and 2011, there were 492 confirmed Lyme cases in Sawyer County, which ranked 130th out of
3,195 U.S. Counties (CDC, 2013). Sawyer County also ranked 17th out of Wisconsin’s 72 counties in the total
number of Lyme cases during the period.
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Table 24: Reportable Disease in Sawyer County
2013
2012
Lyme
78
61
Chlamydia Trachomatis
42
43
Blastomycosis
3
3
Ehrlichiosis/Anaplasmosis
27
17
Campylobacteriosis
1
1
Influenza-Novel Influenza A
3
2
Norovirus
0
0
Pertussis (whooping cough)
77
328
Tetanus
0
0
Hepatitis C
14
12

2011
164
64
2
17
2
2
3
5
12
10

2010
175
25
2
27
7
2
3
4
0
10

2009
59
14
2
6
4
39
0
0
0
5

2008
43
20
8
6
3
0
0
0
0
9

2007
26
16
0
0
2
0
0
7
9
6

2006
46
47
4
0
3
0
0
1
0
4

Data Collected and Used
Data to support the analysis was provided by the Sawyer County Public Health Department.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
The location of disease outbreaks is dictated by the proximity that residents have to infected people or to
infected vectors. Residents in rural areas of the county may be at a slightly higher risk to vector-borne diseases,
but ultimately, all county residents will be at some risk to these diseases.
Magnitude
FluAid 2 provides estimate ranges based on different attack rates and different pandemic scenarios. An attack
rate is the risk of becoming inflicted with a condition during an epidemic period. For example, an attack rate of
25% means that 1 out of every 4 person would have influenza. The 1968-Type estimates were generated using
the default FluAid rates of health outcomes (deaths, hospitalizations, and outpatient visits) that reflect the rates
of influenza-related morbidity and mortality measured during the 1960s and 1970s (a 1968-Type influenza
pandemic strain). To produce estimates of the potential impact of the next influenza pandemic assuming a 1918type strain scenario, the FluAid rates of health outcomes were altered using a scaling factor to account for the
pattern of deaths and hospitalizations experienced in 1918.
F

F

Data was entered into FluAid assuming an 8-week pandemic period and a one week stay necessary for those
who are hospitalized due to influenza. Both of the scenarios assume a model that same attack rates, so the
number of people who become ill on both scenarios is comparable. However, in the 1918 “severe” scenario,
infection is much more likely to lead to hospitalization or death. Note that the estimates count only the “worst”

2

FluAid is a test version of software created by programmers at the Centers for Disease
Control and Prevention (CDC). It is designed to assist state and local level planners in
preparing for the next influenza pandemic by providing estimates of potential impact
specific to their locality. FluAid provides only a range of estimates of impact in terms
of deaths, hospitalizations, and outpatients visits due to pandemic influenza.
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health outcome for each sick person, so if a patient seeks outpatient care and is later hospitalized, the case is not
counted as an outpatient visit but is instead regarded as a hospitalization. As a result, this approach may
underestimate potential encounters with the health care delivery system.
The term “hospitalization” as used in FluAid refers to those who are admitted to the hospital due to influenzarelated illness but who survive. It is reasonable to assume that some percentage of those whose ultimate
influenza-related health outcome will be death, will die in the hospital.
Describing the range of health outcomes for both pandemic scenarios using a 25% attack rate, for Sawyer
County it is estimated that there will be:
•
•
•
•

4-79 deaths
10-250 hospitalizations
716-1,319 outpatient visits
356-976 ill people, who did not seek any medical care

Duration
Based on statistics from the U.S. Department of Health and Human Services, it is likely that a pandemic wave
could last for 3 to 4 months, with community outbreaks lasting from 6 to 8 weeks.
Frequency
The frequency of pandemics is unpredictable. A total of 3 events have occurred in the past 90 years, resulting in
a rough average of 1 event every 30 years.
Probability
The risk of pandemic flu is serious. The H5N1 strain has become well established in large parts of Asia,
increasing the risk for more human cases. The strain has also spread to poultry and wild birds in new areas,
expanding the opportunities for human transmission. While the specific probability that pandemic flu will occur
in Sawyer County cannot be predicted, it can be assumed that the expansion of the H5N1 virus has increased the
probability and risk.
Potential economic impact
A pandemic flu event would likely have severe economic repercussions, with significant costs associated with
hospitalization and care for those afflicted. Broader economic impacts associated with lost productivity and
wages could also be expected. In general, most economic functions would be challenged by the high rate of
absenteeism associated with a pandemic.
Population Affected
The total population of the community is approximately 6,861 people. Once-fifth of the population is 0-18 years
old while over half of the population is 19-64 years old. Risk estimates are based on national estimate by age
group:
Age Group
0-18 years
19-64 years
65+ years
90

Proportion High Risk
6.4%
14.4%
40%
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Those who are at high risk for adverse health outcomes due to influenza include:
•
•
•
•
•
•

Persons aged 65 or older
Residents of nursing homes or other chronic-care facilities that house persons with chronic
medical conditions
Adults and children who have chronic disorders of the pulmonary or cardiovascular systems,
including those with asthma
Adults and children who require regular medical follow-up or hospitalization because of chronic
metabolic diseases (including diabetes mellitus), renal dysfunction, hemoglobinopathies, or
immunosuppression (including immunosuppression cause by medications)
Children and teenagers (aged 6 months to 18 years) who are receiving long-term aspirin therapy
and therefore might be at risk for Reye Syndrome after influenza
Women who will be in the second or third trimester of pregnancy during the influenza season

Within Sawyer County, 19% of the population is considered high risk.
Critical Facilities and Infrastructure at Risk
While a pandemic outbreak will not directly impact critical facilities and infrastructure like other hazards, it
could severely impact local health care services. At a 25% attack rate using the 1968 scenario and the most
likely estimates, Sawyer County will be at:
• 16% capacity of its hospital beds (or 6 ½ times the available capacity)
• 13% capacity of its outpatient visits
• 75% capacity of its morgue
Although FluAid does not calculate outpatient visits for the 1918 scenario (these were calculated by hand using
a CDC formula), at a 25% attack rate using the 1918 scenario and the most likely estimates, Sawyer County will
be at:
• 124% capacity of its hospital beds (or 53 ½ times the available capacity)
• 650% capacity of its morgue (or 2 1/3 times the available capacity)
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TERRORISM
Hazard Description
The U.S. government defines terrorism as: “any activity that (A) involves a violent act or an act dangerous to
human life that is a violation of the criminal laws of the United States or any State, or that would be a criminal
violation if committed within the jurisdiction of the United States or of any State; and (B) appears to be
intended (i) to intimidate or coerce a civilian population; (ii) to influence the policy of a government by
intimidation or coercion; or (iii) to affect the conduct of a government by assassination or kidnapping." (United
States Code Congressional and Administrative News, 98th Congress, Second Session, 1984, Oct. 19, volume 2;
par. 3077, 98 STAT. 2707. Section 802 of the USA PATRIOT Act expanded this definition to include domestic
acts of terrorism.
High-risk targets for acts of terrorism include military, education and civilian government facilities,
international airports, medical and research facilities, transportation systems, large cities, and high-profile
landmarks. Terrorists also might target large public gatherings, water and food supplies, utilities and corporate
centers. Terrorists are capable of spreading fear by sending explosives or biological and chemical agents
through the mail.
While terrorist targets are more likely to lie within urban, populated areas, rural areas are not invulnerable to
terrorist activity. In fact, unlike a busy urban setting, rural areas like Sawyer County provide a relative degree of
isolation and protection from law enforcement. The remoteness and low population density of rural
communities may allow individuals or groups to more inconspicuously organize, train and prepare. Terrorism
is a relatively new threat that must be addressed through training and equipping of local emergency response
personnel in cooperation with state and federal agencies. It is essential that staff identify and thoroughly
understand specific procedures to follow in the event of an attack.
Categories of Terrorism
Contamination
Contamination refers to the intentional release of release of chemical, biological or radiological agents, as well
as nuclear hazards. Chemical agents are poisonous vapors, aerosols, liquids and solids that have toxic effects on
people, animals or plants. They can be released by bombs or sprayed from aircraft, boats and vehicles. They can
be used as a liquid to create a hazard to people and the environment. Chemical agents may pose viable threats
for hours to weeks depending on the agent used and the conditions which exist at the exposed area. Biological
agents are organisms or toxins that can kill or incapacitate people, livestock and crops. A biological attack is the
deliberate release of biological substances such as toxins, bacteria or fungi with the intention of causing harm.
Biological hazards may pose a danger for a period of hours to years, depending on the type of agent used and
the conditions in which it exists. Radiological agents are radioactive elements which pose significant hazards to
human and animal health which may remain hazardous in the environment for many years depending on the
material used. The initial effects of a radiological attack are likely to be localized to the site of the attack;
however, depending on atmospheric conditions, the subsequent behavior of radiological contaminants may
become more dynamic and widespread. Nuclear devices detonated on the earth’s surface or at high altitude,
pose serious risks to human life and the environment. The light, heat and shockwave produced following
detonation of a nuclear device is capable of complete devastation within the blast zone. The release of nuclear
radiation into the environment could result in long-term human and ecological health impacts. Depending on
atmospheric conditions, nuclear fallout can be transported and deposited well away from the immediate blast
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area, impacting locations far-removed from the detonation site.
Cyber-Terrorism
According to the U.S. Federal Bureau of Investigation, cyber-terrorism is any "premeditated, politically
motivated attack against information, computer systems, computer programs, and data which results in violence
against non-combatant targets by sub-national groups or clandestine agents." Cyber-terrorism is a relatively new
concept of the digital information age which poses a serious potential threat to security. Attacks on digital
information systems can result in widespread disruption, damage and possible loss of life. Computer systems
vital to utilities, transportation, energies, financial systems or other government services are generally the
highest-risk targets. The effects of a cyber-attack may be localized or widespread and may reach far beyond the
initial point of attack.
Energy Release (Bombing and Incendiary)
Energy release refers to the use of explosive or incendiary device. The detonation of a bomb or incendiary
device results in near instantaneous damage or devastation within the blast area. The extent of damage caused
by an explosion is determined by the type and quantity of explosive used and the manner in which it is used. It
should be noted that explosive incidents can result in cascading effects, such as the incremental failure of a
structure or system. Incendiary devices inflict their devastating effects by combining the effects of powerful
explosives and highly flammable materials. These “firebombs” are designed to detonate and to set nearby
materials on fire.
Weapons of Mass Destruction
Weapons of Mass Destruction (WMD) are defined in US law (18 USC §2332a) as :“(A) any destructive device
as defined in section 921 of this title (i.e. explosive device); (B) any weapon that is designed or intended to
cause death or serious bodily injury through the release, dissemination, or impact of toxic or poisonous
chemicals, or their precursors; (C) any weapon involving a biological agent, toxin, or vector (as those terms are
defined in section 178 of this title)(D) any weapon that is designed to release radiation or radioactivity at a level
dangerous to human life.” WMDs could include any of the aforementioned agents: chemical, biological,
radiological, nuclear, explosive or incendiary. WMDs are designed with the intent to inflict the maximum
damage, death/injuries and disruption.
Mass Shootings
There is some debate as to whether or not mass shootings, such as school shootings, should be classified as
terrorism incidents. For purposes of hazard mitigation planning, shooting events are profiled as a subheading
under terrorism.
The FBI defines mass shootings as “Four or more murders occurring during the same incident, with no
distinctive time period between the murders. These events typically involve a single location, where the killer
murdered a number of victims in an ongoing incident." There have been several high profile mass shooting
events in the U.S. over the past few years, including an incident in August 2012 at a Sikh temple in Oak Creek,
WI which left 6 people dead and 4 injured. In the wake of several mass shooting incidents at various public
education institutions across the county, there is growing concern about school safety and a call to institute
policies and procedures to prevent these types of incidents in the future.
Industrial Sabotage
Industrial sabotage involves the intentional disruption of the business activity of an enterprise. The motives
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behind these activities may vary from internal and external conflicts to corporate competition or political/social
issues. Most acts of industrial sabotage are non-violent, and result in disruption of business and economic
activities.
Hazard History
There have been no documented domestic or international terrorism events in Sawyer County.
Data Collected and Used
Past terrorism incident occurrences were identified using the National Defense Research Institute (NDRI) using
the RAND Database of Worldwide Terrorism Incidents.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
Because the terrorism objectives are so widely varied, so are the potential targets of terrorist action. In theory,
virtual any public facility, utilities, infrastructure or gathering place could be a target for terrorist activity. In
addition, certain types of businesses and governmental institutions may be more prone to terrorist activities due
to the specific nature of their business or size.
Magnitude
Minor to catastrophic
Duration
Depending on the nature of the event, terrorism actions may be very short or instantaneous, as in the case of a
bombing, or may last much longer. The recovery time for major events is often very long (weeks to months),
with permanent psychological impacts.
Frequency
Unknown. There have been no documented terrorism incidents in Sawyer County. As illustrated in the graphic
below, past terrorism incidents have occurred in southern Wisconsin, the Twin Cities metropolitan area and the
Upper Peninsula of Michigan. Statewide, there were 35 documented incidents between 1970 and 2011 (GTD,
2013), or an average of less than one event per year.
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Probability
Because there have been no historical activities in the county, the probability is unknown; however, it is
assumed to be very low.
Potential economic impact
The total structural value at risk (commercial, educational, religious, government facilities) is estimated to be
$49,498,400, with an additional content value of $49,743,000. It is highly unlikely that a terrorism event would
impact all at-risk facilities, but rather a single facility. An attack on the oil and gas pipeline infrastructure could
have severe economic repercussions, both locally and nationally. The average property damage impact of past
terrorism incidents in Wisconsin was about $500,000 per incident (GTD, 2013).
Population affected
The population impacted will be dependent on numerous factors, including the nature of the event, location and
time of day. The likelihood that any individual will be affected by this hazard in Sawyer County is very low. Of
the 35 historical incidents in Wisconsin, one death occurred and five injuries were reported (GTD, 2013).
Critical facilities and infrastructure at risk
Critical facilities, businesses and essential infrastructure are oftentimes targets of terrorist activities. In
particular, business such as banks, financial institutions, health care facilities or businesses engaging in
controversial activities are at the greatest risk. Local, state and federal government facilities, public schools and
colleges/universities are also potential terrorist targets. Computer systems operated by government agencies,
financial institutions, large businesses, healthcare facilities, and universities may also be high profile targets and
are at increasing risk.
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AVIATION INCIDENT
Hazard Description
Aviation incidents include, but are not limited to, crashes, controller operational errors, runway incursions and
near midair collisions involving aircraft. The majority of aviation incidents occur during takeoff or landing. As
such, impacted areas are typically located near airports.
Aviation accidents are often devastating incidents that result in serious injuries or fatalities. The
Federal Aviation Administration (FAA) and the National Transportation Safety Board (NTSB) are the
Federal agencies responsible for monitoring air travel and investigation accidents. Some of the most common
causes of aviation accidents occur as a result of the violation of FAA and NTSB regulations.
Hazard History
Between 1965 and 2011, there were 9 aviation incidents in Sawyer County. No fatalities have occurred as a
result of plane crashes in Sawyer County.
Table 25: Plane Crashes
Event Date

Location

06/29/2009

Hayward, WI

Make
Weatherhead
Peter L
Williams
Mooney
CESSNA
Beech
PIPER
CESSNA
MAULE
MOONEY

09/10/2004 Hayward, WI
07/25/1999 Hayward, WI
11/09/1990 Hayward, WI
11/15/1984 Hayward, WI
12/18/1983 Hayward, WI
11/27/1981 Hayward, WI
06/25/1977 Hayward, WI
09/28/1971 Hayward, WI
Totals
Source: National Transportation Safety Board

Model

Purpose of
Flight

Total
Fatal
Injuries

Total
Serious
Injuries

Total
Minor
Injuries

Total
Uninjured

STOL CH 701

Personal

0

0

0

1

Glastar GS-1
M20B
172P
58
PA-38-112
140
M4220C
M20

Personal
Personal
Personal
Personal
Instructional

0
0
0
0
0
0
0
0
0

2
0
1
0
0
0
0
0
3

0
0
0
0
0
0
0
0
0

0
2
0
3
1
0
0
0
7

Incidents (Incidents are events that do not meet the aircraft damage or personal injury thresholds contained in
the National Transportation Safety Board (NTSB) definition of an accident)
Table 26: Aviation Incidents
Event Date

Event City

17-Jan-11
5-Mar-02
17-Oct-98
25-Jun-93
8-Jul-91
7-May-90

Hayward, WI
Hayward, WI
Hayward, WI
Hayward, WI
Hayward, WI
Hayward, WI
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Event
Type
Incident
Incident
Incident
Incident
Incident
Incident

Aircraft
Damage
Minor
Minor
Minor
Minor

Flight Phase

Primary Flight
Type

level off touchdown
roll-out (fixed wing)
ground taxi, other airplane
roll-out (fixed wing)
normal cruise

instruction
executive
personal
business
scheduled air
carrier

Total
Fatalities
0
0
0
0
0
0
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4-Jan-89
Hayward, WI Incident
27-Dec-88
Hayward, WI Incident
3-Dec-83
Hayward, WI Incident
4-Mar-78
Hayward, WI Incident
Source: Federal Aviation Administration

Minor
Minor
Minor
Minor

roll-out (fixed wing)
level off touchdown
fcd/prec ldg from cruise
roll-out (fixed wing)

instruction
personal
personal
personal

0
0
0
0

Data Collected and Used
Plane crash and aviation incident data was collected from the National Transportation Safety Board and the
Federal Aviation Administration. Wisconsin airport reference points were obtained from the Wisconsin
Department of Transportation.
VULNERABILITY AND RISK ASSESSMENT
Area Affected
Aviation incidents are typically
localized events, which tend to
occur at, or in close proximity
to airports or landing areas.
Magnitude
There is a range that can be
associated with the severity of
the hazard depending on the
type of crash. Incidents
involving small private aircraft
tend to be of lower orders of
magnitude than those involving
large commercial aircraft.
Duration
The incident itself is very short.
Secondary associated impacts
such as fire or hazardous
materials releases may much
longer duration events.
Frequency
Based on the historical occurrences between 1965 and 2011, Sawyer County can expect to experience an
aviation incident once every 5.1 years.
Probability
There is roughly a 19.6% chance of an aviation incident occurring within any given year. Aviation incidents are
impossible to accurately predict; however, areas prone to these hazards can be identified through the delineation
of a buffer zone around existing airports (5 miles for public airports, 2 miles for private).
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Potential economic impact
Due to insufficient data, a full loss estimate was not completed for the Aviation Incident hazard. An attempt was
made to secure more detailed information regarding local airports through the Federal Aviation Administration;
however, this request was denied for security reasons.
Population affected
Due to insufficient data, a full population impact analysis was not completed for the Aviation Incident hazard.
Based on 2010 Census block population counts, an estimated 6,878 (41.5 % county total) Sawyer County
citizens reside within the 5 mile buffer surrounding public airports and an additional 723 (4.4% county total)
citizens reside within a 2 mile buffer surrounding private airfields. These buffer values are used because most
aviation accidents occur within a relatively small radius of an airport. The takeoff and landing are statistically
the most dangerous parts of a flight.
Critical facilities and infrastructure at risk
There are 68 critical facilities in Sawyer County within a 5 mile radius of public airports and 5 critical facilities
within a 2 mile radius of private airfields. Most government, medical and educational institutions are located
within the City of Hayward and are within a 5 mile radius of the Hayward Municipal Airport.
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WATER SYSTEM FAILURE
Hazard Description
Water system failure is the loss of critical public or private potable water system infrastructure that affects
essential services such as fire suppression and the potable water supply. Loss of functional water system
infrastructure would most likely be secondary to the loss of electrical power. Without an adequate back-up
electrical supply, loss of the water system in a disaster incident is likely. In Sawyer County the bulk of the
potable household water supply for rural residents comes from private wells. Residents of incorporated
communities are served by municipal water supplies. Both private well systems and municipal water supplies
are subject to contamination and bacteriological issues. Common groundwater polluting chemicals include,
lead, arsenic, volatile organic compounds, pesticides, copper, nitrates and iron. Microbiological contaminants
include cryptosporidium, E. coli, fecal coliform, parasites and other microorganisms.
Hazard History

According to the Wisconsin Department of Natural Resources Contaminated Lands Environmental Action
Network (CLEAN), there are 16 open (ongoing cleanup) groundwater contamination sites in Sawyer County
and an additional 67 sites where environmental cleanup (groundwater contamination only) has been completed.
The Bureau for Remediation and Redevelopment Tracking System (BRRTS) shows one reported private well
contamination (hydrocarbons) record in the Town of Couderay and one reported public well contamination
record for the City of Hayward (LF 1751, notified 9-01-1988). As indicated in the above graphic, much of
Sawyer County is susceptible to groundwater contamination. This generalized map portrays the ability of water
to move from the land surface to the water table considering various factors such as soil types, depth to bedrock
and bedrock types.
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VULNERABILITY AND RISK ASSESSMENT
Area Affected
Private potable wells are distributed across the rural areas of Sawyer County, while municipal water systems
serve incorporated communities and sanitary districts. An incident involving groundwater contamination could
involve one or more individual wells, but would not likely impact the entire county. Contamination of
municipal water supplies or wellhead areas could affect the entire population of a community.
Town
Bass Lake
Couderay
Draper
Edgewater
Hayward
Hunter
Lenroot
Meadowbrook
Meteor
Ojibwa
Radisson
Round Lake
Sand Lake
Spider Lake
Weirgor
Winter

Private
Potable
H2O Wells
885
102
150
375
1,008
357
547
41
62
155
135
668
521
310
135
517

Average of
Well
Bottom (ft.)
100.7
73.1
83.4
84.6
94.2
86.0
86.5
85.7
138.6
80.3
90.4
92.0
101.6
107.2
72.0
81.7

Magnitude
May impact individual wells or an entire municipality. Magnitude is
also contingent upon the chemical(s) or pathogen(s) causing the
contamination.
Duration
In cases of contamination, site cleanup activities can take decades or
longer and some of the reported contamination incidents in the
BRRTS database have remained open for as long as 24 years.
Contamination incidents involving biological pathogens can usually
be remediated more quickly, perhaps even a few days.
Frequency
Unknown. There were 72 incidents of groundwater contamination
reported in the BRRTS for Sawyer County between 04-08-1988 and
02-26-2014, for an average of an incident every 131 days. There is
one public well contamination incident reported since 1988.

High Capacity
Well #

Name

68021
68020
73683
73684
86041
86042
86043
86044
86046
86047
86048
86049
86051

Hayward (City of) - Utility
Hayward (City of) - Utility
Pleasant Valley Properties of Wisconsin
Pleasant Valley Properties of Wisconsin
Exeland (Village of) - Utility
Hayward (City of) - Utility
Hayward (City of) - Utility
Hayward (City of) - Utility
Radisson (Village of) - Utility
Stone Lake Sanitary District
Winter (Village of) - Utility
Winter (Village of) - Utility
Radisson (Village of) - Utility

Normal
Pumpage
(gpd)
n/a
n/a
10,000
10,000
11,000
432,000
216,000
288,000
40,000
79,000
29,000
72,000
180,000

Maximum
Pumpage
(gpd)
n/a
n/a
n/a
n/a
207,000
864,000
432,000
576,000
80,000
158,000
57,000
144,000
360,000

Well
Depth
138 ft.
401 ft.
79 ft.
80 ft.
55 ft.
365 ft.
330 ft.
44 ft.
42 ft.
270 ft.
86 ft.
95 ft.
55 ft.

Pump
Capacity
(gpm)
n/a
n/a
60
60
144
600
300
400
55
110
40
100
250

Status
Inactive
Inactive
Approved
Approved
Active
Abandoned
Active
Abandoned
Active
Approved
Active
Active
Active

Probability
The annual probability that there will be a groundwater contamination incident in Sawyer County is high. Based
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on the historical data, there is likely to be at least three incidents in any given year. Insufficient data exists to
determine the probability that groundwater contamination incidents will impact public or private wells.
Potential economic impact:
BRRTS data indicates that the average remediation and cleanup costs associated with groundwater
contamination events was $340,427 per incident. There is insufficient data to estimate remediation costs
associated with municipal water system contamination.
Population Affected
The risk of water system failure under this hazard mitigation plan is tied to loss of functional value due to
contamination. Outside of the urbanized areas of the county, past contamination incidents examined within the
BRRTS database showed between 1 and 7 individual wells contaminated per incident. This equates to an
estimated rural impact of between 2 and 14 individuals per event. Within the urbanized communities, a
municipal water system failure could impact substantially more people. In cases where the failure is
contamination-related and not infrastructure-related, the impact could extend to all served users.
Critical Facilities and Infrastructure at Risk
Critical facilities share an equal degree of vulnerability to water system failure as ordinary households. Critical
facilities do not have back-up water systems and many rely on municipal water systems for service.
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HAZARD MITIGATION STRATEGY
Identifying and analyzing the natural and technological hazards impacting Sawyer County has resulted in the
formulation of actions that are intended to protect life and property. Utilizing planning committee and public
input, a comprehensive list of mitigation goals and actions has been developed to assist the county in efforts
reduce the effects of natural hazards. The mitigation strategies have been placed in priority order as identified in
the Sawyer County Hazard Priority Matrix in Tables 10-11 on pages 22-23.
Mitigation Action Development
As part of the strategic implementation discussion, a range of mitigation actions were considered by the LEPC.
Prospective action ideas were considered against the following criteria:
•
•
•
•
•

Probability of successful completion within a 5-year timeframe
Fiscal feasibility
Technical feasibility
Political feasibility
Social feasibility

Prospective actions or strategy ideas which meet these criteria are included as action items within the Sawyer
County Hazard Mitigation Plan. Fiscal feasibility was the primary limiting factor in the development of the
mitigation action plan.
Mitigation Action Prioritization
The mitigation actions on pages 104-119 are prioritized based on the total risk associated with each of the
identified hazards. This risk is quantified in the Sawyer County Hazard Priority Matrix in Tables 10-11. Using
this approach, actions appearing earlier in the text are higher priorities than those appearing later. As the
mitigation strategies are further developed during the implementation process, a cost-benefit review will be
undertaken to determine feasibility and cost-effectiveness.
The planning steering committee developed a methodology for prioritizing the action items that meets the
requirements of 44 CFR. The actions were prioritized according to the following criteria:
• High Priority—Activity addresses multiple goals, benefits exceed cost, funding is secured under existing
programs, or is grant eligible.
• Medium Priority—Activity addresses at least one plan goal, benefits exceed costs, requires special funding
authorization under existing programs, grant eligibility is questionable.
• Low Priority—Project will mitigate the risk of a hazard, benefits exceed costs, funding has not been secured,
project is likely not grant eligible.
These priority definitions are dynamic and can change from one category over time. For example, a project
might be assigned a medium priority because of the uncertainty of a funding source, but be changed to high
once a funding source has been identified. The prioritization schedule for this plan will be reviewed and updated
in accordance with the plan maintenance strategy.
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MITIGATION ACTION PLAN GOALS
Public Information, Communications and Education
Goal 1: “Inform and educate to all residents of the county concerning hazards and mitigation efforts”
Coordination and Collaboration
Goal 2: “Improved hazard mitigation through collaboration and coordination among citizens, public agencies
and the private sector”
Mitigation
Goal 3:“Implement activities to protect human life and reduce risk from hazards”
Mitigation Action Plan Priorities
NATURAL HAZARDS
Hazard

TECHNOLOGICAL HAZARDS
Priority Rank Hazard

Winter Weather
Flooding
High Winds
Wildfire
Extreme Temperatures
Tornado
Lightning
Drought
Fog
Hail
Earthquake

1
2
3
4
5
6
7
8
9
10
11

Hazmat Release/Explosion
Power Outage
Multiple Vehicle Highway Accident
Communicable Disease
Water System Failure
Explosives Attack
Chemical Attack
Airplane Crash
Fuel Shortage

Priority
Rank
1
2
4
5
6
7
8
9
10
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GENERAL HAZARD MITIGATION STRATEGY
Action
1. Develop data to support a more in-depth
evaluation of the potential impacts of hazards.

Hazards
Multi

Priority
High

Cost
Estimate
<$5,000

Funding
Method
Local

Timeframe
2016

Lead Agency
Land Information
Emergency
Government

Action Applies
To
Sawyer County

Documentation of historical occurrences and hazard events, studies (hydraulic, dam failure), GIS and spatial data. One of the key pieces of information missing is structure fire data.
While this data is available through the NFIRS system, it will require some manipulation in order to make it useful for local planning purposes.
2.Develop all hazard public education campaign

Multi

Medium

$0

None

Ongoing

Emergency
Government

Sawyer County

Develop local education program to encourage county citizens to prepare for all hazards through disaster education and the promotion of personal responsibility.
3. Develop Community Emergency Response
Team (CERT)

Multi

Medium

$0

None

2016

Emergency
Government,
LEPC

Sawyer County

The Community Emergency Response Team (CERT) Program educates people about disaster preparedness for hazards that may impact their area and trains them in basic disaster
response skills, such as fire safety, light search and rescue, team organization, and disaster medical operations
4. Develop large event emergency plans with
local entities.

Multi

High

Unknown

Local, grant

ongoing

Emergency
Government,
LEPC

Sawyer County

Land Information
Emergency
Government

Sawyer County

Coordinate with large-scale local and regional events (2015 Special Olympics, American Birkiebeiner, Lumberjack World Championships)
5. Update list and develop service area map of
utility providers.

Multi

Low

$0

Develop a spatial database (GIS) of utility service areas within Sawyer County (gas and electric)
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6. Maintain and update the Sawyer County
Hazard Mitigation Plan every 5 years [Updating
the plan also requires updating the risk
assessment every five years]

Multi

High

$24,000

FEMA grant

Every 5 years

Emergency
Government

Sawyer County

7. Incorporate Hazard Mitigation Planning into
existing and future local and countywide
Comprehensive Planning.

Multi

High

$0

None

ongoing

Multiple

Sawyer County

8. Compile a comprehensive inventory of local
structure fire occurrences.

Multi

Medium

9. Public education campaigns on personal
preparation and need to replace CO2 detectors at
least every 5 years.

Multi

High

$0

10. Secure funds to purchase smoke detectors for
elderly, vulnerable population and low income
population.

Multi

High

$5,000$10,000

$0, no-cost
Grant, if
2017
Emergency
Sawyer County
access, time needed
Government
to analyze
data
unknown
Comprehensive structure fire occurrence data is contained within the National Fire Incident Reporting System database. Access to the database must be authorized through the Wisconsin
Department of Safety and Professional Services, Department of Commerce Safety and Buildings Division.
None

FEMA
Assistance to
Firefighters
Grant
Vulnerable populations within the city tend to be more concentrated than in the rural, outlying areas of the county.

Ongoing

Emergency
Government, City
Fire

Sawyer County,
City of Hayward

2018

Emergency
Government, City
Fire

Sawyer County,
City of Hayward
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11. Develop easier way to update maps on new
subdivisions and structures.

Multi

Medium

<$5,000

Local and/or
Grant. Land
Information
Program

2017

Land Information

Sawyer County

High

<$10,000

Grant sources

2018

Emergency
Government

Sawyer County

Cost
Estimate
Unknown

Funding
Method
FEMA grant

GIS and land information project
12. Consider adoption of a countywide ordinance Multi
to ensure driveways on properties accessing
county highways are appropriately sized to allow
for access by emergency vehicles
Several model “Access Management” ordinances are available online.

WINTER WEATHER MITIGATION STRATEGY
Action
1. Improve shelter capacities with alternative
power sources.

Hazards
Winter Weather

Priority
High

Timeframe
Ongoing

Lead Agency
Emergency
Government

Action Applies
To
Sawyer County,
City of Hayward

Acquire alternate power sources for all critical and essential facilities which do not currently have them. Understand the energy needs at the critical facilities and how the energy sources
perform during disasters or severe storms.
2. Develop outreach plan to contact isolated,
vulnerable or special needs population

Winter Weather

Medium

$0

None

Ongoing

Aging and
Disability
Resource Center

Sawyer County

High

$0

None

2015

Emergency
Government

Sawyer County,
City of Hayward

This action is ongoing through the Aging and Disability Resource Center.
3. Develop list of heavy equipment available to
address winter weather hazards and secure
MOUs with private vendors.
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4. Provide education campaigns on Winter
Hazards.

Winter Weather

Medium

$0

None

ongoing

Emergency
Government

Sawyer County

FLOODING MITIGATION STRATEGY

Cost
Funding
Action Applies
Timeframe
Lead Agency
Estimate
Method
To
1. Update flood hazard maps to reflect new
Flood
High
Unknown,
FEMA grant
2017
Emergency
Sawyer County,
subdivisions, changes in corporate limits, and any
depends on
funding
Government,
City of Hayward
new DFIRM data.
Public Works
extent of
revisions
The Flood Insurance Rate Maps were last updated for Sawyer County in September of 1990. Since that time there has been significant land use change in some areas of the county,
particularly along the flood-vulnerable lake and river frontage areas. September 4-8th, 2014, the City of Hayward experienced its worst flooding in 75 years as the storm surging waters of
Smith Creek flooded streets and several homes. Improved mapping and flood boundary (inundation area) mapping is needed for Smith Creek.
2. Develop GIS layer of flood zone that is more
Flood
High
<$5,000
Local
2017
Land Information, Sawyer County,
accurate that current system.
Emergency
City of Hayward
Government
Action

Hazards

Priority

This action supports #1 above. The county could also conduct localized flood modelling using Hazus software. HAZUS can be used to model event scenarios that are useful to compare
risks between regions as well as to evaluate the effects of certain mitigation measures. Hazus is freely available through the Federal Emergency Management Agency
http://www.fema.gov/hazus-software
3. Develop a more comprehensive dam structure
Flood
High
Unknown
Grant , Local
2017
Emergency
Sawyer County,
inventory and maintenance accountability form.
Government,
City of Hayward
Public Works

4. Conduct a Dam Failure Study/Hydro analysis
for all major dams in Sawyer County.

Flood

High

Unknown

Grant , Local

2018

Emergency
Government,
WDNR

Sawyer County,
City of Hayward

Conduct a dam failure analysis for all dams where there is the potential for significant downstream structural losses in the event of a failure. Based on the findings of the failure analysis,
an emergency action plan should be created for all high hazard dams. Smith Creek dam in the City of Hayward held during the flood of 09-14, and is scheduled to be reconstructed in
2015. A failure analysis should be completed for this dam in order to facilitate emergency response planning and mitigation.
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5. Coordinate meetings with local officials to
Flood
Medium
$0
None
2016
Emergency
Sawyer County,
raise awareness of the Community Rating System
Government,
City of Hayward
(CRS), which can lower flood insurance rates.
working in
CRS is a voluntary incentive program that
conjunction with
recognizes communities for implementing
Public Works
floodplain management practices that exceed the
Federal minimum requirements of the NFIP to
provide protection from flooding.
By participating, communities earn credit points that determine classifications. There are 10 CRS Classes: Class 1 requires the most credit points and provides the largest flood insurance
premium reduction (45 percent), while Class 10 means the community does not participate in the CRS or has not earned the minimum required credit points, and residents receive no
premium reduction. Given the recent major flooding event in the city, there may be opportunities to capitalize upon the heightened awareness of flood impacts to the city and garner
citizen buy-in/ participation in the CRS program.
6.Continue to participate and remain in
Flood
High
$0
None
Ongoing
Emergency
Sawyer County,
compliance with the National Flood Insurance
Government,
City of Hayward
Program (NFIP)
Common Council

HIGH WINDS MITIGATION STRATEGY
Action
1. Improve strategies for debris management for
windstorm events.

Hazards
High Winds

Priority
High

Cost
Estimate
$0

Funding
Method
None

Timeframe
Ongoing

Lead Agency
Emergency
Government

Action Applies
To
Sawyer County

In the past, the County has experienced a variety of debris-generating events, including severe storms, tornadoes, and flooding. There are a number of municipalities located within the
County that have historically handled storm-related debris without assistance from the County. It is assumed that this will continue for future events as well. Consider the development of
a disaster debris management plan (DDMP) to better respond to future emergency debris removal situations.
2. Develop list of portable generators
High Winds
High
$0
None
Ongoing
Emergency
Sawyer County
Government
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3. Develop better communication between power High Winds
High
$0
None
Ongoing
Emergency
Sawyer County
companies and fire departments for priority
Government,
response. Work with local electric service
Local fire
providers to educate local fire departments on
departments
power line protocols (i.e. priorities in the event of
a wind storm)
Currently, there is a communications gap between local power companies and utility service providers when it comes to responding to down lines and priorities for restoration of service.
4. Secure MOUs from private vendors and
educate them on IC and injury prevention.

High Winds

High

WILDFIRE MITIGATION STRATEGY
Action
1. Develop and implement a Community
Wildfire Protection Plan for vulnerable areas of
the county.

Hazards
Wildfire

Priority
High

$0

None

Cost
Estimate
$10,000$20,000 per
Town

Funding
Method
WDNR Grant

Ongoing

Timeframe
Ongoing

Emergency
Government

Lead Agency
WDNR, Towns

Sawyer County

Action Applies
To
Sawyer County

A community wildfire protection plan (CWPP) allows communities to have input in the hazardous fuels reduction programs of federal land management agencies, and provides a plan of
action for local community-based Firewise education programs. A CWPP was developed in 2012-2013 for the Clam Lake Area of Sawyer/Bayfield/Ashland Counties, which includes the
Town of Spider Lake. The Wisconsin Department of Natural Resources “communities-at-risk” assessment indicates that there are other wildfire-vulnerable areas within the county,
particularly within the Towns of Hayward and Lenroot. Work with WDNR to investigate the possibility of a future CWPP for these areas.
2. Develop public education campaign on fire
hazard reduction.

Wildfire

Medium

$0

None

Ongoing

WDNR

Sawyer County

The Firewise program is a national program designed to help landowners in the wildland-urban interface to reduce wildfire risks to their homes and neighborhoods. Through proactive
creation of defensible space and firewise landscapes around existing structures to reduce wildfire fuels, to choosing fire-resistant building materials during construction, can greatly
reduce the risk and severity of wildfire losses. The Forestry Division Wildland Urban Interface (WUI) Specialist is responsible for establishing, leading, administering and evaluating the
Wildland Urban Interface program within a designated geographic areas of the state.
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3. Increase enforcement of burning permits and
restrictions.

Wildfire

Medium

$0

None

Ongoing

WDNR, County

Sawyer County

The Wisconsin Department of Natural Resources regulates burning permits in Sawyer County, which is located entirely within the WDNR intensive protection area. A burning permit for
debris burning is required throughout the year whenever the ground is not completely snow covered. Local ordinances may also regulate burning permits.
4. Link on county and municipal websites on
burn bands and permits

Wildfire

Medium

$0

None

2016

Emergency
Government

Sawyer County

Provide, at a minimum, a link to the daily fire restrictions published on the Wisconsin Department of Natural Resources web page. http://dnr.wi.gov/topic/ForestFire/restrictions.asp
5. Burning restrictions education

Wildfire

High

EXTREME TEMPERATURE MITIGATION STRATEGY
Action
1. Conduct public outreach and education to
ensure energy users are operating systems
efficiently during times of extreme temperatures
and are aware of heating and cooling assistance
options.

Hazards
Extreme Temperatures

Priority
High

$0

None

Cost
Estimate
$0

Funding
Method
None

Ongoing

Timeframe
2017

Emergency
Government

Lead Agency
Emergency
Government

Sawyer County

Action Applies
To
Sawyer County

A large part of power supply cost is determined by energy used during peak load periods when people and businesses are using the greatest amount of electricity. If we can reduce the
demand during these peak times, we can reduce power costs and prevent blackouts. This action should be conducted working in conjunction with local electric utilities.
2. Organize outreach to vulnerable populations
during periods of extreme temperatures
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High

$0

None

Ongoing, as
needed

Emergency
Government

Sawyer County

Sawyer County Hazard Mitigation Plan
Vulnerable populations would include households with very young children, individuals with disabilities, and frail older individuals. Develop public health information and outreach
programs on home energy-related risks and energy assistance and weatherization programs. The Wisconsin Home Energy Assistance Program (WHEAP) is a federally-funded program
that helps eligible households pay a portion of their home heating costs. The amount of heating assistance benefit depends on the household's size, income and heating costs.
3. Establish cooling/heating centers

Extreme Temperatures

High

Unknown

Local and/or
grant sources

Ongoing, as
needed

Emergency
Government

Sawyer County

Initiate efforts to publicize the location of heating/cooling centers through targeted efforts to reach vulnerable populations.

TORNADO MITIGATION STRATEGY
Action
1. Encourage the construction of emergency
shelters and/or safe rooms in vulnerable areas of
the county.

Hazards
Tornado

Priority
High

Cost
Estimate
$0

Funding
Method
None

Timeframe
Ongoing

Lead Agency
Emergency
Government, City
Fire

Action Applies
To
Sawyer County,
City of Hayward

Establishing emergency shelters or safe rooms is a priority at county parks and in areas where there are dense residential developments, such as mobile home parks.
Encourage the construction of safe rooms in all new municipal facilities and incentives for private buildings with approved safe rooms. The City of Hayward has several outdoor venues
which could benefit by having a safe room or shelter. The city also has a large manufactured home community (Pinewood Village) where residents do not have immediate access to
shelter in the event of a major storm. Hayward also hosts large festivals and events during the summer which draw significant numbers of people to the downtown area. Currently, the
only designated storm shelter within the vicinity of the downtown is the Sawyer County Courthouse.
2. Encourage sound wind engineering and
construction techniques.

Tornado

High

$0

None

Ongoing

Emergency
Government

Sawyer County

None

Ongoing

Emergency
Government,
LEPC

Sawyer County

Provide information about various development and structural retrofitting options available to home builders.
3. Develop a trained volunteer corps (CERT) to
respond to events in their communities.

Tornado

High

$0

The Community Emergency Response Team (CERT) Program educates people about disaster preparedness for hazards that may impact their area and trains them in basic disaster
response skills, such as fire safety, light search and rescue, team organization, and disaster medical operations.
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LIGHTNING MITIGATION STRATEGY

Cost
Funding
Action Applies
Timeframe
Lead Agency
Estimate
Method
To
1. Develop a public education program to
Lightning
Medium
Signs
Grant
2018
Emergency
Sawyer County,
include information on surge protectors, lightning
<$1,000
Government, City City of Hayward
rods, safe rooms, safety tips and other elements.
Materials,
Fire
free
Post signs at sports venues and other outdoor areas where large concentrations of people may be present. Use posters and other media resources available from NOAA to
promote public awareness of the lightning hazard.
Action

Hazards

Priority

Signs and lightning safety resources available at http://www.lightningsafety.noaa.gov/more.htm

DROUGHT MITIGATION STRATEGY
1. Provide inventory of programs to assist
with/respond to drought.

Drought

Medium

Cost
Estimate
$0

2. Public education campaigns on water-saving
measures.

Drought

Medium

$0

Action

Hazards

Priority

Funding
Method
None

Ongoing

None

Ongoing

Timeframe

Lead Agency

Action Applies
To
Sawyer County

Emergency
Government,
Land
Conservation,
Provide a list of programs and links to state and federal resources on Emergency Government web page, including information on crop insurance, Emergency farm loans through the
Farm Service Agency (FSA), FSA Disaster Assistance Programs and Emergency Haying and Grazing through the Conservation Reserve Program (CRP)
Emergency
Government,
Land
Conservation,
Public Works

Sawyer County,
City of Hayward

Establish a water conservation program which emphasizes 1) public education—focused on the need and available methods for water conservation.2) plumbing code/ordinances—to
amend the building code or pass an ordinance that would require the use of water-saving equipment in new construction and to encourage outdoor water conservation 3) Water-conserving
rate structures—to create a pricing system that would discourage high-volume water use by pricing on marginal cost basis; and to collect revenues due to losses from reduced water
consumption 4) refit programs—to establish incentives for the use of water-saving devices such as low-flow toilets and flow control aerators, including rebates on new appliances and
fixtures 5) leak detection—start a leak detection and water meter maintenance program for the entire water distribution system.

112

Sawyer County Hazard Mitigation Plan
3. Develop a plan for alternative water sources
for properties with shallow wells

Drought

Medium

$0

None

Ongoing

Emergency
Government

Sawyer County

These well will likely ultimately need to be deepened, but a short-term solution should be explored.

FOG MITIGATION STRATEGY
Action

Hazards

Priority

Cost
Estimate
$0

Funding
Method
None

Cost
Estimate
<$500 per
shelter for
fabric or
netting

Funding
Method
Grant, local

2019

Emergency
Government

$0

None

2019

Emergency
Government,
Public Works

Timeframe

Lead Agency

1. Encourage area news media to broadcast
Fog
Medium
Ongoing, as
Emergency
emergency information concerning fog that
needed
Government
addresses safety precautions and/or the need to
avoid certain travel corridors during a fog event.
No life flight for MVAs
Public notification BEFORE event occurs, when predicted conditions are favorable for the development of dense fog and DURNING dense fog events.

HAIL MITIGATION STRATEGY
Action
1. Provide shelter for emergency response
vehicles.

Hazards
Hail

Priority
Low

Many low cost netting or fabric shelters are available for less than $500.
2. Notification system for large scale outdoor
events

Hail

Low

Timeframe

Lead Agency

Action Applies
To
Sawyer County

Action Applies
To
Sawyer County

Sawyer County,
City of Hayward

Ensure that venues have NOAA weather radios and a protocol for public notification and sheltering.
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EARTHQUAKE MITIGATION STRATEGY
Action
1. Inventory earthquake sustainability of dam
structures

Hazards
Earthquakes

Priority
Low

HAZMAT RELEASE/EXPLOSION MITIGATION STRATEGY
Action
1. Develop a local public information and
awareness strategy. (CodeRed)

Cost
Estimate
Unknown

Funding
Method
Grant

Funding
Method
None

ongoing

Emergency
Government

Grant

2019

Emergency
Government,
City Fire, Police

Hazardous Materials
Incident

High

Cost
Estimate
$8,500/year

Hazardous Materials
Incident

High

<$10,000

Hazards

Priority

Timeframe
2019

Timeframe

Lead Agency
Emergency
Government

Lead Agency

Action Applies
To
Sawyer County,
City of Hayward

Action Applies
To
Sawyer County,
City of Hayward

This action item is currently in process.
2. Provide hazardous materials response training
to first responders

Sawyer County,
City of Hayward

The HM-300 HazMat Emergency Response Technician (IFSTA) (40-hour Technician Course) provided through Wisconsin Emergency Management provides emergency response
personnel with the information and skills needed to meet the training requirements cited in OSHA29 1910.120(q) and NFPA 472 (2008). It is intended for members of hazardous
materials response teams, to recognize, evaluate, and control an incident involving the release or potential release of hazardous materials.
3.Develop public education campaign through
LEPC (Local Emergency Planning Committee)

Hazardous Materials
Incident

Low

$0

None

Ongoing

Emergency
Government,
LEPC

Sawyer County,
City of Hayward

The City of Hayward has representation on the Sawyer County LEPC and would be a key partner in public education initiatives. There are also a number of businesses within the city that
store or use hazardous materials or generate hazardous waste.
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4. Conduct a commodity flow study

Hazardous Materials
Incident

High

$2300

Grant

Regular,
cyclic

Emergency
Government,
LEPC, City Fire

Sawyer County,
City of Hayward

Sawyer County completed a commodity flow study in late 2014 as part of a multi-county consortium. With changes in the composition of local industry and the enactment of new federal,
state, and local laws, there may be a change in the flow of hazardous shipments through Sawyer County. The commodity flow study should be updated periodically and the community
emergency response plan revised accordingly.

POWER OUTAGE MITIGATION STRATEGY
Action
1. Ensure that critical and vulnerable facilities
have access to a back-up power supply in the
event of a disruption.

Hazards
Power Outage

Priority
High

Cost
Estimate
Unknown

Funding
Method
Grant

Timeframe
2018

Lead Agency
Emergency
Government, City
Public Works

Action Applies
To
Sawyer County,
City of Hayward

Promote power back-up generators in all critical structures (existing and new).
• Inventory all critical structures for the presence of a generator.
• Prioritize critical structures in need.
• Secure grant funding or dedicate private funds necessary to purchase and install generators.
Obtain funding to retrofit public facilities and/or call critical structures with appropriate wiring and electrical capabilities or transfer switches for utilizing a large generator for power
back-up.
• Prioritize structures in need of wiring or transfer switches.
• Determine needed equipment or retrofits for the prioritized structures.
• Secure grant funding or dedicate private funds necessary to complete needed retrofits.
2. Develop list of portable electric power
generators that can be used for vulnerable
populations.

Power Outage

High

$0

None

2017

Emergency
Government,
ADRC, City
Public Works

Sawyer County,
City of Hayward

3. Establish sites/obtain MOUs from facilities
that have generators to shelter public.

Power Outage

High

$0

None

2017

Emergency
Government

Sawyer County,
City of Hayward
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4. Promote public awareness on being selfsustained for at least 72 hours.

Power Outage

High

$0

None

Ongoing

Emergency
Government

Sawyer County,
City of Hayward

The first 72 hours after a major emergency or disaster are the most critical. Electricity, gas, water, and telephones may not be working. In addition, public safety services such as police
and fire departments will be busy handling serious crises. The public should be prepared to be self-sufficient — able to live without running water, electricity and/or gas, and telephones
— for at least three days following a disaster event.
5. Increase public awareness of alternative energy
sources.

Power Outage

High

MULTIPLE VEHICLE MITIGATION STRATEGY

$0

None

Funding
Method
Grant

None

1.Provide opportunities for responders to
participate in exercises

Multiple Vehicle
Accidents

High

Cost
Estimate
Unknown

2.Develop communication training between
responders and public works departments

Multiple Vehicle
Accidents

High

$0

Action

Hazards

Priority

3. Conduct a traffic flow study for the City of
Multiple Vehicle
High
$10-20,000
Grant
Hayward, with particular emphasis on the critical Accidents
intersection areas. Seek ways to improve traffic
flow and safety.
Focus on critical intersections at USH 63/Greenwood Lane (school access), STH 77/USH 63, STH 27/Railroad St.
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Ongoing

Timeframe

Emergency
Government,
City Public
Works

Lead Agency

Sawyer County,
City of Hayward

Action Applies
To
Sawyer County,
City of Hayward

Ongoing,
Annual

Emergency
Government
City Fire, Police

Ongoing

Emergency
Government
City Fire

Sawyer County,
City of Hayward

2017

Emergency
Management in
conjunction with
Public Works

City of Hayward
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COMMUNICABLE DISEASE MITIGATION STRATEGY
Action
1. Educate citizens of Sawyer County about
Contagious Diseases.

Hazards
Communicable
Disease

High

Cost
Estimate
$0

Funding
Method
None

Ongoing

Public Health

Action Applies
To
Sawyer County

Medium

$0

None

Ongoing

Public Health

Sawyer County

Funding
Method
Grant

2018

Emergency
Government,
Public Works

None

Ongoing

Emergency
Government,
Public Works

Priority

Timeframe

Lead Agency

Look at ways to educate the public: Media/public education
2. Review Public Health mass clinic. Update
MOUs

Communicable
Disease

WATER SYSTEM FAILURE MITIGATION STRATEGY
1. Develop a back-up plan and protocol for
critical and vulnerable facilities in the event of a
water system failure.

Water System Failure

High

Cost
Estimate
<$10,000

2. Develop public education on having 3 day
water supply on hand, well head protection and
groundwater contamination.

Water System Failure

High

$0

Action

Hazards

Priority

Timeframe

Lead Agency

Action Applies
To
Sawyer County,
City of Hayward

Sawyer County,
City of Hayward
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3.Develop list of facilities that have redundant
water systems

Water System Failure

High

EXPLOSIVES ATTACK MITIGATION STRATEGY
Action
1. Assess the inherent and tactical vulnerabilities
of critical facilities to explosives attack.

Hazards
Explosives Attack

Priority
High

CHEMICAL ATTACK MITIGATION STRATEGY

$0

None

Cost
Estimate
Unknown

Funding
Method
Grant

Funding
Method
None

Ongoing

Emergency
Government,
City Fire

None

Ongoing

Emergency
Government,
City Fire

1. Develop and maintain comprehensive preincident and recovery plans.

Chemical Attack

High

Cost
Estimate
$0

2.Develop decontamination plan and alternate
sites

Chemical Attack

High

$0

Action
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Hazards

Priority

2018

Timeframe
2019

Timeframe

Emergency
Government,
Public Works

Lead Agency
Emergency
Government,
City Fire

Lead Agency

Sawyer County,
City of Hayward

Action Applies
To
Sawyer County,
City of Hayward

Action Applies
To
Sawyer County,
City of Hayward

Sawyer County,
City of Hayward
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AIRPLANE CRASH MITIGATION STRATEGY
1. Participate, in emergency response training
exercise in conjunction with local airports.

Airplane Crash

High

Cost
Estimate
$0

2. Implement protocol of early alert of distress
plane.

Airplane Crash

High

$0

None

Cost
Estimate
$0

Funding
Method
None

Action

Hazards

Priority

FUEL SHORTAGE MITIGATION STRATEGY
Action
1. Ensure that there is an adequate supply of fuel
necessary for emergency response vehicles and
back -up generators and pumps.

Hazards
Fuel Shortage

Priority
High

Funding
Method
None

Timeframe

Lead Agency

Ongoing,
Annual

Emergency
Government,
Local airports,
City Fire & Police

Ongoing,
Annual

Emergency
Government,
Local airports

Timeframe
Ongoing

Lead Agency
Emergency
Government,

Action Applies
To
Sawyer County,
City of Hayward

Sawyer County,
City of Hayward

Action Applies
To
Sawyer County
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PLAN MAINTENANCE
This chapter outlines the process Sawyer County will use to assure that the goals, objectives, and action items
described in this document will remain relevant. The first section, “Monitoring, Evaluating, and Updating the
Plan,” describes the system established to monitor the plan, as well as how, when and by whom the plan will be
evaluated. The next section describes how continued public involvement will be assured as the plan is
monitored and updated. Post-adoption, the plan administrator will be the Sawyer County Local Emergency
Planning Committee (LEPC), an existing committee with broad membership across many sectors of
government, emergency government, law enforcement, fire and rescue, community health services and
business. The Sawyer County Emergency Management Director will monitor plan implementation activities,
both countywide and locally, and ensure that any related topics, goals or projects in this hazard mitigation plan
are presented to those involved in county or local planning activities, especially those involved in preparing
county, city, village or town comprehensive plans.
MONITORING, EVALUATING, AND UPDATING THE PLAN
To ensure that the Sawyer County Hazard Mitigation Plan continues to meet the needs of the county, the
document should be periodically reviewed and updated. The plan’s actions, goals and objectives, should be
examined on an annual basis. Changing community values and beliefs, coupled with evolving technology
necessitate that the document be considered a “living” document. The plan’s “Hazard Mitigation Strategy”
should not only be re-evaluated within this “values” context, but also include an examination of plan successes
and failures.
The Sawyer County Emergency Management Department will facilitate an annual meeting of the LEPC to
evaluate the plan and discuss to what extent existing mitigation measures and programs have been implemented
as well as their effectiveness. The LEPC will also review which new mitigation strategies are being pursued or
have been put into effect and the status of those projects. The LEPC will make recommendations on proposed
mitigation measures for inclusion in a subsequent update of the HMP. The LEPC will evaluate whether
additional efforts need to be made in any areas to further progress on achieving plan goals. The LEPC will
contact and work directly with participating municipalities (City of Hayward) to identify progress on mitigation
measures specific to the community and whether these measures are have been effective and any associated
recommendations or new strategy/action items for discussion in a future plan update. Following consultation
with participating municipalities, the Emergency Management Department will prepare a summary report
outlining overall progress on implementation and recommendations on content revisions for plan update.
A more complete plan revision should occur at least once every five years. It is important that representatives
from each of the county’s jurisdictions are involved in the plan update and monitoring process. Additionally,
representatives from business, the insurance industry, homeowners’ association, public environmental
organizations and social service providers should be included in the plan revision process.
In the process of evaluating the plan, the LEPC should answer the following questions:
A. Do the goals and objectives continue to address expected conditions in Sawyer County?
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B. Is the risk assessment still appropriate or has the nature or magnitude of the hazard and/or vulnerability
changed over time?
C. Are current resources appropriate for implementing this plan?
D. Have lead agencies participated as originally proposed?
E. Have outcomes met our expectations?
F. What problems have occurred in the implementation process?
G. What were the plan’s successes and failures?
H. Have member of the public been adequately involved in the process? Are their comments being heard?
The Sawyer County Local Emergency Planning Committee should be responsible for the following tasks
relative to the plan revision process (ANNUAL BASIS)
1) Review the plans goal and objective statements to ensure consistency with changing values, beliefs and
technology.
2) Monitoring and evaluating the mitigation strategies in this plan to assure that the document reflects current
hazard analyses, development trends, code changes and risk analyses and perceptions.
3) Documenting the successful (and unsuccessful) completion of plan implementation strategies and
monitoring/adjusting established timelines.
4) Developing new hazard mitigation strategies, and future mitigation actions to be undertaken in the
community.
5) Continue to involve local units of government and the public in the planning process.
Sawyer County Local Emergency Planning Committee should be responsible for the following tasks relative to
the plan revision process (FIVE YEAR)
1) Update the plan’s demographics
2) Update the “Hazard Identification” and “Risk Assessment” sections of the plan with relevant information.
(i.e. documenting storms occurring within the timeframe)
3) Update plan statistics and valuations
4) Incorporate additional information that becomes available during the time period. For example, a completed
shoreline recession rate study should result in new data which should be incorporated into the county’s plan.
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Also, the release of relevant GIS data such as Q3 floodplain data will necessitate that the flood analysis
portion of the document be revised to reflect more accurate data.
5) The County and participating jurisdictions will coordinate with other planning activities such as
comprehensive planning, land use plans, and others to ensure that mitigation strategies are considered and
addressed as appropriate. In addition, those planning activities will be coordinated with the five-year update
of the hazard mitigation plan.
6) Revise the plan’s “Hazard Mitigation Strategy” to reflect new data. Develop additional hazard mitigation
measures based on new information.
CONTINUED PUBLIC INVOLVEMENT
To facilitate continued public involvement in the planning process, The Sawyer County Local Emergency
Planning Committee should assure that the following steps are taken:
A. The public should be directly involved in the update and review of the plan. All meetings should be open to
the public and publicized to encourage attendance. Time for public comment should be granted throughout
the process.
B. Copies of the plan should be made available at all of the public libraries and at appropriate agencies
throughout Sawyer County.
C. The plan will be available on the county’s website, and will contain an email address and phone number the
public can use for submitting comments and concerns about the plan.
D. A public meeting will be held annually to provide the public with a forum for expressing concerns, opinions,
and ideas.
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APPENDIX
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SAWYER COUNTY HAZARD MITIGATION PLAN COMMITTEE
MEETING I
AGENDA
Tuesday, July 9th 2013
1:00 PM
Sawyer County Health and Human Services
10610 Main Street
Hayward, WI 54843
Conference room

1.

Call meeting to order

3.

Overview of natural and technological hazards.

2.

Synopsis of the planning process

a) Climate and hazard history PowerPoint
b) Hazard identification PowerPoint

4.
5.
6.

c) Hazard priority matrix assignment
Other items

Public comment

Set next meeting date and adjourn

Individuals wishing to direct written comments may do so to the attention of Jason Laumann,
Northwest Regional Planning Commission, 1400 S. River Street, Spooner WI 54801 or by
email to jlaumann@nwrpc.com
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APPENDIX B - Updated HAZUS Level 1 Flood Analysis (September 2014)

Hazus-MH: Flood Event Report
Region Name:

Sawyer

Flood Scenario:

sawyer

Print Date:

Tuesday, September 16, 2014

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.
The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology
software which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation
technique. Therefore, there may be significant differences between the modeled results contained in this report and the actual social
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General Description of the Region
Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS). The primary purpose of
Hazus is to provide a methodology and software application to develop multi -hazard losses at a regional scale.
These loss estimates would be used primarily by local, state and regional officials to plan and stimulate efforts
to reduce risks from multi-hazards and to prepare for emergency response and recovery.
The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the
following state(s):
-

Wisconsin

Note:
Appendix A contains a complete listing of the counties contained in the region.
The geographical size of the region is 1,256 square miles and contains 2,374 census blocks. The region contains
over
7 thousand households and has a total population of 16,196 people (2000 Census Bureau data). The
distribution of population by State and County for the study region is provided in Appendix B.
There are an estimated 13,194 buildings in the region with a total building replacement value (excluding contents) of
1,983 million dollars (2006 dollars). Approximately 99.42% of the buildings (and 81.74% of the building value) are
associated with residential housing.
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Building Inventory
General Building Stock
Hazus estimates that there are 13,194 buildings in the region which have an aggregate total replacement value of
1,983 million (2006 dollars). Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively. Appendix B provides a general distribution of
the building value by State and County.
Table 1
Building Exposure by Occupancy Type for the Study Region
Occupancy

Exposure ($1000)

Percent of Total

1,621,341
203,799

81.7%
10.3%

Industrial
Agricultural

69,312
7,436

3.5%
0.4%

Religion
Government
Education

18,827
26,003
36,699

0.9%
1.3%
1.9%

1,983,417

100.00%

Residential
Commercial

Total

Table 2
Building Exposure by Occupancy Type for the Scenario
Occupancy

Exposure ($1000)

Percent of Total

983,434
102,651

85.7%
8.9%

Industrial
Agricultural

41,934
3,695

3.7%
0.3%

Religion
Government

8,283
3,908

0.7%
0.3%

Education

3,134

0.3%

1,147,039

100.00%

Residential
Commercial

Total

Essential Facility Inventory
For essential facilities, there are 1 hospitals in the region with a total bed capacity of 117 beds.
There are 16 schools, 8 fire stations, 2 police stations and no emergency operation centers.
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Flood Scenario Parameters
Hazus used the following set of information to define the flood parameters for the flood loss estimate provided in
this report.
Study Region Name:

Sawyer

Scenario Name:

sawyer

Return Period Analyzed:

100

Analysis Options Analyzed:

No What-Ifs

Flood Event Summary Report

Page 5 of 11

Building Damage
General Building Stock Damage
Hazus estimates that about 26 buildings will be at least moderately damaged. This is over 14% of the total
number of buildings in the scenario. There are an estimated 15 buildings that will be completely destroyed. The
definition of the ‘damage states’ is provided in Volume 1: Chapter 5.3 of the Hazus Flood Technical Manual.
Table 3 below summarizes the expected damage by general occupancy for the buildings in the region. Table 4
summarizes the expected damage by general building type.

Table 3: Expected Building Damage by Occupancy
1-10
Occupancy

11-20

21-30

31-40

41-50

Substantially

Count

(%)

Count

(%)

Count

(%)

Count

(%)

Count

(%)

Count

(%)

Agriculture

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Commercial

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Education

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Government

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Industrial

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Religion

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Residential

0

0.00

0

0.00

0

0.00

3

11.54

8

30.77

15

57.69

Total

0

0

0

3

8

15

Table 4: Expected Building Damage by Building Type
Building
Type

1-10
Count

11-20
(%)

Count

21-30
(%)

Count

31-40
(%)

Count

41-50
(%)

Count

Substantially
(%)

Count

(%)

Concrete

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

ManufHousing

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Masonry

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Steel

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

Wood

0

0.00

0

0.00

0

0.00

3

11.54

8

30.77

15

57.69
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Essential Facility Damage
Before the flood analyzed in this scenario, the region had 117 hospital beds available for use.
scenario flood event, the model estimates that 117 hospital beds are available in the region.

On the day of the

Table 5: Expected Damage to Essential Facilities

# Facilities

Classification

Total

At Least
Substantial

At Least
Moderate

Loss of Use

Fire Stations
Hospitals

8

0

0

0

1

0

0

0

Police Stations

2

0

0

0

16

1

0

1

Schools

If this report displays all zeros or is blank, two possibilities can explain this.
(1) None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2) The analysis was not run. This can be tested by checking the run box on the Analysis Menu and seeing if a message
box asks you to replace the existing results.
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Induced Flood Damage
Debris Generation
Hazus estimates the amount of debris that will be generated by the flood. The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris.

The model estimates that a total of 5,198 tons of debris will be generated. Of the total amount, Finishes
comprises 45% of the total, Structure comprises 31% of the total. If the debris tonnage is converted into an
estimated number of truckloads, it will require 208 truckloads (@25 tons/truck) to remove the debris
generated by the flood.

Social Impact
Shelter Requirements
Hazus estimates the number of households that are expected to be displaced from their homes due to the
flood and the associated potential evacuation.
Hazus also estimates those displaced people that will
require accommodations in temporary public shelters.
The model estimates 314 households will be
displaced due to the flood. Displacement includes households evacuated from within or very near to the
inundated area. Of these, 142 people (out of a total population of 16,196) will seek temporary shelter in
public shelters.
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Economic Loss
The total economic loss estimated for the flood is 39.40 million dollars, which represents 3.44 % of the total
replacement value of the scenario buildings.

Building-Related Losses
The building losses are broken into two categories: direct building losses and business interruption losses. The
direct building losses are the estimated costs to repair or replace the damage caused to the building and its
contents.
The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood. Business interruption losses also include the temporary living
expenses for those people displaced from their homes because of the flood.
24.91

24.91

24.91
24.91

The total building-related losses were 39.31 million dollars. 0% of the estimated losses were related to the
business interruption of the region. The residential occupancies made up 63.21% of the total loss. Table 6 below
provides a summary of the losses associated with the building damage.

Table 6: Building-Related Economic Loss Estimates

(Millions of dollars )
Category

Area

Residential

Commercial

Industrial

Others

Total

Building Loss
Building
Content
Inventory
Subtotal

15.45
9.42
0.00
24.87

2.21
6.90
0.15
9.26

0.92
2.22
0.41
3.55

0.26
1.34
0.03
1.63

18.85
19.88
0.58
39.31

0.01
0.00
0.01
0.02
0.04

0.02
0.00
0.00
0.03
0.05

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.02
0.02

0.03
0.00
0.01
0.06
0.10

24.91

9.31

3.55

1.64

39.40

Business Interruption
Income
Relocation
Rental Income
Wage
Subtotal

ALL

Total
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Appendix A: County Listing for the Region
Wisconsin

-

Sawyer
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Appendix B: Regional Population and Building Value Data

Building Value (thousands of dollars)
Population

Residential

Non-Residential

Total

Wisconsin
16,196

1,621,341

362,076

1,983,417

Total

16,196

1,621,341

362,076

1,983,417

Total Study Region

16,196

1,621,341

362,076

1,983,417

Sawyer
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