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SECTION 1
INTRODUCTION

Natural disasters threaten communities and citizens throughout the United States, with
many communities vulnerable to multiple hazards such as tornadoes, floods,
earthquakes and hurricanes. In the last 25 years, $140 billion has been spent in
responding to disasters, with flood damages averaging $6 billion a year. Tornadoes,
hurricanes, blizzards, earthquakes, drought and especially flooding have caused an
increase in property damage, and interruption of business and government services
during the last 15 years. Natural disasters have a tremendous economic and emotional
impact on government, businesses and individuals. It is estimated that after a natural
disaster, 20 to 40% of the businesses impacted do not reopen and many more close
within the first two years.

Wisconsin is not immune to disasters. The state has incurred disaster-related damages
totaling nearly $4 billion in the last three decades, with almost half of that occurring in
the ‘90’s alone. As a result, the state has received over $980 million in disaster relief for
local governments and individuals. The state was granted twelve Presidential Disaster
Declarations in the 90’'s compared to only six in the 80’s. For this decade, the State has
received seven Major and three Emergency Presidential Disaster Declarations. Up until
the June 2008 flooding, the 1993 Midwest Flood was the largest and most expensive
natural disaster for the state. Flood damages were estimated at $930 million with 47 of
the 72 counties declared a federal disaster area. There were 4,700 homes damaged,
3,000 people evacuated, 5,000 disaster claims, and 800,000 acres flooded. $300
million in disaster relief funds were provided to local governments and flood victims.
That meant that nearly $630 million in damages was not covered by disaster
assistance. Beginning June 5 and continuing through July 25, 2008 massing flooding
occurred in the State. Interstates and hundreds of roads were closed making
transportation very difficult. Wisconsin Emergency Management provided over 700,000
sandbags to local governments; 35 shelters were opened; over 77,000 meals were
served; 2,500 wells tested with 28% found contaminated; 161 waste water treatment
plans were affected with 70 diverting raw sewage or 90 million gallons; and high-water
records were set on 38 river gauges. Thirty-one counties were declared a federal
disaster area. Fourteen of the counties were included in a federal disaster declaration
in August 2007. This second flood within ten months of the first was devastating to
many communities particularly in the southwest part of the State. Nearly 41,000
individuals registered for Individual Assistance for nearly $54 million in assistance
provided to this point in time. Assistance to be provided through the Public Assistance
Program is estimated at $88 million for 843 communities, and $34 million for the Hazard
Mitigation Grant Program. Another $13 million has been disbursed in flood insurance
proceeds for repairs. Forty-five communities are interested in acquisition and
demolition of flood damaged properties, many of which are substantially damaged and
uninhabitable. It is estimated that there are nearly 400 substantially damaged
structures that will require elevation or demolition. It is estimated that there will be
$1.22 billion in unmet needs. Based on past history, it is clear that the state is
vulnerable to natural disasters. Every time a natural disaster occurs it costs the state
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and its taxpayer’s money, directly and indirectly. Many disasters in the state do not
warrant a federal disaster designation, which then means that the local governments,
businesses and citizens must bear the total costs.

It is clear that the state cannot leave so many people vulnerable to such hazards and
neither can the government or the insurance industry continue to pay such staggering
costs. Inrecovering from disasters, not only do communities, businesses and
individuals need to repair the damages; but we also need to take the necessary steps to
reduce the impact of natural disasters before the next event occurs.

In order to reduce the impact of natural disasters, the state must find ways to minimize
disaster losses through the implementation of mitigation programs and activities.
Hazard mitigation activities are actions taken to eliminate or reduce the long-term risk to
human life and property from natural hazards. Hazard mitigation is one of the four
phases of emergency management along with preparedness, response and recovery.
Mitigation can occur during any phase of emergency management — before, during or
after a disaster. However, hazard mitigation is the one phase of emergency
management that can break the repeated cycle of damage and repair. It is now
estimated that for every dollar spent on mitigation, $4 can be saved in future damages
($5 in flood damages.) The primary purpose of hazard mitigation is to help communities
become more disaster resistant, significantly reducing the loss of lives, property
damage and economic disruption.

1.1 PURPOSE

The purpose of the State of Wisconsin Hazard Mitigation Plan for Wisconsin is to
identify the State’s major natural hazards, assess the vulnerability to those hazards, and
take steps to reduce that vulnerability using the technical and program resources of
Wisconsin State agencies. The Plan includes a mitigation strategy that identifies goals
and recommended actions and initiatives for State government that will reduce or
prevent injury and damage from natural hazards.

1.2 SCOPE

The State of Wisconsin Hazard Mitigation Plan is a natural hazard mitigation plan.
Technological hazards are not assessed at this time. However, technological hazards
are an important part of emergency management and will be addressed in future
updates of the Plan. The Plan assesses hazard risk, reviews current state and local
hazard mitigation capabilities, develops mitigation strategies and identifies state agency
actions to address mitigation needs. The Plan does not attempt to develop local
mitigation projects. As a home rule state, the state respects the right of communities to
implement specific mitigation actions that best serve them. The Plan identifies existing
resources and develops tools to assist communities to help them succeed in their
mitigation efforts. This is accomplished by establishing statewide mitigation policies,
providing technical resources through state agency staff expertise and support,
providing financial assistance through various programs, training and education and
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other agency initiatives. To this end the State of Wisconsin Hazard Mitigation Plan is
the foundation for implementing a viable mitigation program statewide.

1.3 PREREQUISITES

Hazard mitigation has become an increasingly important component of disaster
recovery since 1988 when the Disaster Relief Act of 1974, P.L. 93-288, was amended
by P.L. 100-707, the Robert T. Stafford Disaster Relief and Emergency Assistance Act.
An even greater emphasis was placed on hazard mitigation and pre-disaster mitigation
with the enactment of the Disaster Mitigation Act of 2000. This updated State of
Wisconsin Hazard Mitigation Plan is a direct result of that amendment to the Stafford
Act.

Section 404 of the Stafford Act allows the President to contribute up to 75% of the cost
of hazard mitigation measures which the President has determined are cost-effective
and which reduce the risk of future damage, hardship, loss, or suffering in any area
affected by a major disaster. Such mitigation measures shall be identified following the
evaluation of natural hazards under Section 322 of the Disaster Mitigation Act. Total
contributions for hazard mitigation measures under Section 404 shall not exceed 15% of
the estimated federal assistance provided as a result of a presidential disaster
declaration. Section 404 funds can be used anywhere in the state and is not limited to
just the counties in the declared area.

Section 322 of the Disaster Mitigation Act establishes a requirement for a State Hazard
Mitigation Plan. To receive federal mitigation funds and certain other disaster
assistance, States must develop and submit for approval to the Federal Emergency
Management Agency (FEMA) a Standard Hazard Mitigation Plan that includes details of
the planning process, state’s natural hazards, a risk assessment for the identified
natural hazards, a mitigation strategy and a plan maintenance process. Section 322 of
the Act also allows the President to increase the mitigation contributions to 20% of the
federal assistance if the approved State Hazard Mitigation Plan contains additional
enhanced mitigation program management information.

This Plan meets the requirements for a Standard State and Enhanced Plan under
Interim Final Rule 44 CFR 201.4 and 201.5, published by the Federal Emergency
Management Agency on February 26, 2002. A completed Standard and Enhanced
State Hazard Mitigation Plan Review Crosswalks can be found in Appendix M and N.

Meeting the requirements of the regulations keeps the State of Wisconsin qualified to
obtain all disaster assistance including hazard mitigation grants available through the
Robert T. Stafford Disaster Relief and Emergency Assistance Act.

1.4 PLAN ORGANIZATION

The State of Wisconsin Hazard Mitigation Plan for Wisconsin contains several sections:
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Executive Summary

Introduction

Planning Process

Mitigation in Wisconsin — A History

Risk Assessment

Mitigation Strategy

Coordination of Local Mitigation Planning
Plan Maintenance

Comprehensive State Hazard Mitigation Program
Conclusion

Appendices

1.5 ASSURANCES

The State of Wisconsin will comply with all applicable federal statutes and regulations in
effect with respect to the periods which it receives grant funding, in compliance with 44
CFR 13.11(c). The State of Wisconsin Hazard Mitigation Plan will be amended
according to the process described in the Plan Maintenance Section whenever
necessary to reflect changes in State and Federal statutes as required in 44 CFR 13.11
(d). The Plan complies with State and federal regulations, as cited in the Authorities
appendix and other portions of this plan.

1.6 ACKNOWLEDGEMENTS

The mitigation staff of the Wisconsin Emergency Management would like to
acknowledge and thank the members of the Wisconsin Hazard Mitigation Team for their
involvement in the development of the State of Wisconsin Hazard Mitigation Plan. The
development of the plan was a multi-agency effort with the Wisconsin Emergency
Management (WEM) serving as the lead agency for the planning process.

The Wisconsin Hazard Mitigation Team is comprised of representatives from the
following agencies:

» Department of Administration, Division of Intergovernmental Relations,
Comprehensive Planning Program

Department of Administration, Division of Intergovernmental Relations, Coastal
Management Program

Department of Administration, Division of State Facilities

Department of Agriculture, Trade and Consumer Protection
Department of Commerce, Division of Community Development
Department of Commerce, Division of Safety and Buildings

Office of the Commissioner of Insurance

Department of Natural Resources

Department of Public Health

Public Service Commission of Wisconsin

State Historical Society
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Department of Transportation

University of Wisconsin-Cooperative Extension

Wisconsin Emergency Management

US Department of Agriculture, Rural Development

US Department of Agriculture, Natural Resources Conservation Service
US Economic Development Administration

Federal Emergency Management Agency

US Department of Housing and Urban Development

National Weather Service

Mississippi River Regional Planning Commission

Volunteer Organizations Active in Disasters (VOAD)

Wisconsin Emergency Management Association

Wisconsin Association of Floodplain, Stormwater and Coastal Managers

VVVVVVVVVVVYVYY

1.7 AGENCY CONCURRENCE

The State agency heads of those agencies represented on the Wisconsin Hazard
Mitigation Team have reviewed and concurred that the State of Wisconsin Hazard
Mitigation Plan is a working document that will improve the State’s ability to minimize
the effects of natural hazards and resist disaster, thereby protecting the health and
safety, and economy of its citizens (see Appendix L.) They further agree to continue to
implement the mitigation actions identified in the Mitigation Strategy and provide support
and participate in plan updates as outlined in Section 7.

1.8 STATE OF WISCONSIN BACKGROUND INFORMATION

Wisconsin is the 23rd largest state of the United States (54,314 square miles) and has
the 18th greatest population (5,617,744 as of 2006). The state's name is an English
version of a French adaptation of an Indian name said to mean "the place where we
live." Another account of the origin of the name is that the state was named after the
Wisconsin River. Wisconsin means "grassy place" in the Chippewa language.
Wisconsin’s nickname is “The badger state”, and the Wisconsin Motto is “Forward”.

Wisconsin's natural beauty has made the state a favorite playground of the nation.
Vacationers enjoy the state's clean lakes, rolling hills, quiet valleys, deep forests and
cool, pine-scented breezes. The winters are ideal for skating, skiing, snowmobiling and
tobogganing. Many communities’ stage curling matches during the winter and others
hold snowmobile derbies. Many annual events celebrate the state's rich ethnic heritage
and diversity.

1-6

| Section TOC |



State of Wisconsin Hazard Mitigation Plan

Known as "The Dairy State", Wisconsin is also known for beer,
cheese, and many festivals, such as Summerfest (also known as
“The Big Gig” is a yearly festival on the Milwaukee Lakefront.
Started in 1968, the fest runs for 11 days from late June through
early July and attracts almost 1 million people from all over the
USA. It is also the biggest music festival in the world), and the
EAA Oshkosh Air Show.

WISCONSIN

The flag of Wisconsin consists of the Wisconsin state Badger State
coat of arms on a dark blue background. The current  giate Animal: Badger
flag was adopted in 1913, and the name "Wisconsin State Domesticated

and the date of statehood, "1848," were added in 1980. animar: Dairy Cow

. . . . State Beverage: Milk
Wisconsin's political history encompasses, on the one

hand, Fighting Bob La Follette and the Progressive State Bird: Robin
movement; and on the other, Joe McCarthy, the anti-  State Capital: Madison
communist "witch-hunter" of the 1950s. The first State Fish: Muskellunge
Socialist mayor of a large city in the United States was State Flower: Wood Violet
Emil Seidel, elected mayor of Milwaukee in 1910; State Insect: Honeybee
aqother Socialist, Daniel Hoan, was mayor of State Motto: Forward
Milwaukee from 1916 to 1940. » : -

State Song: On Wisconsin
1.8.1 History State Tree: Sugar Maple

State Mineral: Galena (Lead sulphide)
In 1634, Frenchman Jean Nicolet became Wisconsin's State Rock: Red Granite
first European explorer. The French controlled the area state Soil: Antigo Silt Loam
until 1763, when it was ceded to the British. After the sizte Dance: Polka

American Revolutionary War, Wisconsin was a part of
the U.S.Northwest Territory.

It was then governed as part of Indiana Territory, lllinois Territory, and Michigan
Territory. Wisconsin Territory was organized on July 3, 1836 and became the 30th state
on May 29, 1848.

1.8.2 State Capitol

The Wisconsin State Capitol, located in Madison, Wisconsin, houses both arms of the

Wisconsin legislature, the state Supreme Court, and the Office of the Governor. The
current building, completed in 1917, is

= actually the fourth building to serve as state

® capitol since Wisconsin was granted

. statehood in 1848 and the third located in

Madison.

The building is modeled after the dome of
the United States Capital building in
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Washington, DC, except that it is several inches shorter than the national capitol. The
dome is constructed from White Bethel Granite from Vermont, and is the only granite
dome in the United States and is topped with the 15' 5" 22-carat gold-guilded statue
"Wisconsin". The statue is commonly misidentified as "Lady Forward" or "Miss
Forward", which is actually another statue on the capitol grounds.

On the night of February 26, 1904, a gas jet ignited a newly-varnished ceiling in the third
capitol building. A nearby University reservoir was empty, so water had to be brought in
from Milwaukee to fight the blaze. The situation was further complicated by the bitter
cold temperatures; by the time the water reached Madison, it had started to freeze. As a
result, the entire structure except the north wing burned to the ground.

In 1906, the state building
commission approved plans by
architect George Browne Post
for the new state capitol building.
Due to financial limitations and
the need for immediate office
space to house state
government employees, the
construction of the new building
was extended over several years
and focused on building one
wing at a time.

1.8.3 Geography

P RARFR

Wisconsin is bordered by Lake Superior and Michigan to the
north, by Lake Michigan to the east, by lllinois to the south,
and by lowa and Minnesota to the west. Part of the state's
boundaries includes the Mississippi River and St. Croix River.

Thousands of years ago, most of Wisconsin was visited by glaciers, scraping the tops
off hills, leaving rich earth deposits and leaving a land of beautiful lakes (15,000 of
them) resting in fertile plains and valleys arranged between rolling hills and ridges. This
state can be divided into five geographical land areas; the Lake Superior Lowland, the
Eastern Ridges and Lowlands (Great Lakes Plains), the Northern Highland, or Superior
Upland, the Central Plain and the Western Upland.

Lake Superior Lowland: In northern Wisconsin, the Lake Superior Lowland slopes
gradually upwards toward the south from the shores of Lake Superior. This small area
of flat plain extends about 5 to 20 miles inland.
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Northern Highland: Most of northern Wisconsin is characterized by Northern Highland
geography. This area, lying south of the Lake Superior Lowland, expands into about 1/3
of the state. The Northern Highland reaches its highest elevations in the north, sloping
downward to the south. The Northern Highland supports hundreds of small lakes and
heavily forested hills. Timms Hill, the highest point in Wisconsin, is located in the
Northern Highland.

Central Plain: South of the Northern Highland and AKE SUPERID R LOWLAND

curving across the central part of the state is an
area of Central Plain. In the southern portion of the
Central Plain, the Wisconsin River has carved the
beautiful scenic gorge, Wisconsin Dells. This is an
area of buttes and mesas; an unexpected
landscape for central Wisconsin.

NG RTHERH
HIGHLAND

Eastern Ridges and Lowlands: To the east of the
Central Plain, the gently rolling hills of the Eastern
Ridges and Lowlands area extends from Green Bay
south to lllinois. This is the richest agricultural region
of Wisconsin where ice-age glaciers deposited earth
over limestone ridges.

Western Upland: To the west of the Central Plain Wisconsin Land Areas
the Western Upland is characterized by limestone and sandstone bluffs along the
Mississippi River. The Western Upland extends along the Mississippi River to the

border of lllinois. The southwestern portion of the Western Upland was not touched by
glaciers and is an area that supports steeply sloped ravines and winding ridges.

1.8.4 Water and the Great Lakes Shoreline

Wisconsin values its water resources! With almost 15,080 lakes, 33,000 miles of rivers
and streams and 5.3 million acres of wetlands within its borders, Wisconsinites enjoy a

peaceful atmosphere and are learning that increasing use of the multitude of shorelines,
demands hard work to accomplish watershed restoration and lake protection goals.

Wisconsin is making investments to protect and restore its Lakes Michigan and Superior
shorelines. Governor Doyle says, “... the lakes are used in manufacturing,
transportation and energy and draw thousand of tourists to its shores.” With many
agencies partnering, recommendations have been made to improve land use and
forestry management.

The Wisconsin Demographic Services Center in 2004 completed a set of long-range
projections for Wisconsin including the state’s fifteen coastal counties. These projects
from 2000-2030, help public officials and others anticipate and plan for future growth
and decline.
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As a group, Wisconsin’s fifteen coastal counties are projected to increase by 14.9 % in
population through 2030. This change is less than the projected statewide growth of
19.6%. Numerically, the coastal counties population is projected to increase by 296,000
persons, from 1.99 million in 2000 to 2.29 million in 2030.

1.8.5 Climate

Highest Temperature  The highest temperature recorded in Wisconsin is 114°, Fahrenheit. This record
high was recorded on July 13, 1936 at Wisconsin Dells.

Lowest Temperature  The lowest temperature in Wisconsin, -54°, was recorded on January 24, 1922 at
Danbury.

Average Temperature Monthly average temperatures range from a high of 82.8 degrees to a low of 5.4
degrees.

The state lies between 42° 30' and 47° north latitude. Although free from the extreme
conditions of the tropics, the state is far enough south to escape the polar extremes and
to have a year divided into four seasons. It receives sufficient heat from the sun to give
a temperate climate. The position of the state, 900 to 1000 miles from the Atlantic
Ocean and the Gulf of Mexico, results in its having a continental climate — that is, in
having very cold winters and rather hot summers. Modifying this is the influence of the
water in Lake Superior and Lake Michigan. Wisconsin lies in the belt of prevailing
westerly winds.

1.8.6 Conservation and Recreation in Wisconsin

Wisconsin's recreational assets include more than 14,000 lakes, 2,000 miles of trout
streams, almost 6,000 state-owned campsites, and 6 million acres of hunting land.
Wisconsin currently operates 47 state parks, 13 state forests, and 5 recreation areas.
The parks range in size from Devil's Lake with 18,275 acres to Copper Culture with 42
acres. The largest single state recreational facility is the Northern Highland-American
Legion Forest with 223,283 acres. A total of 36 state trails are open to the public,
covering more than 1,700 miles. Visitors to Wisconsin’s state parks, forests, trails, and
recreation areas numbered over 13.1 million in 2006.

Hunting and fishing are major recreational activities. Recently, approximately 30.2
million fish and 2.8 million game animals of various species have been taken annually.
Over 652,000 resident annual fishing licenses were sold in 2005. In addition, resident
husband and wife fishing licenses totaled over 213,000, and nonresident annual and
family annual fishing licenses totaled approximately 165,000. Over 628,000 boats were
registered in 2005, and 175,354 annual and 321,974 daily vehicle admission stickers
were sold at the parks that year.

Three land acquisition programs have been established to acquire land for recreational
purposes. From 1961 through 1992, the Outdoor Recreation Act Program (ORAP)
acquired 555,816 acres for the state’s conservation and recreation programs at a cost
of almost $172 million. From 1989, when the legislature created the current Warren

1-10
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Knowles-Gaylord Nelson Stewardship Program, to 1999-2000, the stewardship fund
has spent over $124 million to acquire an additional 167,000 acres. From 2000-01 to
2005-06, the Stewardship 2000 Fund acquired over 180,000 acres and spent over $199
million.

The Department of Natural Resources spent almost $519 million dollars on
conservation and recreation programs in fiscal year 2005-06, down from $494 million in
fiscal year 2004-05. Funding comes from the state’s general fund and segregated
funds, including registration and licensing fees, park stickers, and federal aids.

1-11
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Conservation and Recreation Land in Wisconsin
Acres by Ownership, June 31, 2006

CONSERVATION AND EECREATION LAND IN WISCONSIN
Acres By Ownership

Wisconsin Department of Matural Resources — 200G

Forests and  Matural and  Fisheries and County Park Federal

C-:-nnl].-'l- Wild Rivers  Park Aaeas Wildlife Total DME  and Forests?  Government 20063 Tatal
Adams ...... .. - 6,735 s58I19 15554 813 - 16,367
Ashland ....... 756 3,797 7.044 13,597 43,041 182,025 238,663
Parmon ..., ... G0 343 7.343 T.745 16468 - 24 213
BPayfield ....... 49 10,889 11,326 22 264 169,353 272,770 464,387
M ... - G656 2497 3.153 5,807 - 8,960
Buffalo ........ —-= 815 13,061 13877 335 - 14412
Burmett .. ..., .. 15,207 2309 54,941 70386 108918 - 179,304
Calumst ....... - 1,272 10,592 11865 1,131 - 12,996
Chippewa ... ... - 6,705 4. 400 11.105 33416 - 44,521
Clark . ......... 224 - G658 ag2 133,660 - 134,542
Columbia ... ... 116 920 20,766 21802 8135 - 22617
Crawford ... ... T.628 2,744 51088 18461 379 - 19,040
Dane .......... 4,308 3,251 15,173 22733 3,205 30 25,977
Dodge ......... - 220 24,831 251051 1,131 - 26,1582
Door .......... 12,066 2648 15714 _l.281 - 16,955
Douglas ....... 41,012 4,192 7797 a3nal 270,813 - 3238H4
[0 TTT T [ - 24alo 12473 15382 1,183 - 16,565
Eau Claira. ... .. —= 140 2478 2714 T4 - 7433
Florence .. ..... 5437 THTG 4G 13160 30,973 83,178 138311
Fond du Lac .. .. 10,697 507 16,939 28.142 1691 e 20,833
Forest . ........ 25 457 41038 4520 30,877 345822 376,649
Grant ....... .. 14,121 3814 1,569 19504 Lo70 - 20,574
Green ..., .. - 1483 3914 5.347 487 - 3,884
Green Lake . .. .. —— 389 18,146 18 536G TAT - 19,283
[owa ... G881 T.052 4514 21447 381 - 21,828
Irom........... 60,722 2,991 11662 84 376 182,015 - 266,301
ackson ... ... .. G7.633 519 7438 76 0a0 122868 - 198,958
efferson .. ... .. 3553 349 14 506 18607 661 - 19,268
[ETaT=- T . - 5034 6220 11255 16,240 - 27495
nosha ... ..., - 4 969 1991 G960 2,700 - 0,660
Eenwaunes . ... .. —= 409 2430 2839 273 - 3112
La Crosse .. .... 2a7z2 Tl 4.307 7649 2096 - 10,745
Lafayette ...... —= 1605 4535 6.139 278 - 6417
Lamglade .. ..... 18,515 633 16850 35847 131654 32,727 200,378
Lincaln . ....... 22,543 2803 T.567 33004 102,664 - 135,668
Manitoweos ... .. 2003 631 6475 10109 1052 - 11,161
Mamthon ...... 1.724 1.725 23099 27 444 34,1449 - 61,5093
Marinetie . ... .. 17.28 4430 10,178 3lear 238,730 - 270,627
Marquetta . . . ... —— 1293 10990 12283 359 - 12,642
Milwaukes . .. .. 04 _52 - _ 356G 16,359 - 16,715
OMroe . ..... .. —— 1551 4.354 3805 TAIT - 13,222
Cconto . ..., ... G33 al1a 5.340 6792 44,974 141,705 193,471
Oipeida . ..... .. a0,601 6694 5397 105692 105,227 11219 222,138
Ctagamie . .. .. - 1.747 7478 9625 2631 - 12,256
Oizaukes .. ... .. - 2351 412 2763 1243 - 4,006
Pepin ......... - 1815 3671 5485 243 - 3,485
Pierce .. ....... - 1810 1319 3.330 1223 - 4,553
Polk .......... 5050 4819 13,730 23599 21,799 - 435,308
Portage . ....... - 1.102 20137 30239 32340 - 33,588
Price .......... 0066 263 90933 19262 103,403 151,585 274,250
Racine ........ —— 109 3286 3.305 484 - 5,870
Richland ....... G699 - 5281 11980 a8 - 12,078
Rock .......... - 41 72349 7700 2188 - 10,888
Rusk . ......... 15,289 — 3435 18724 01,382 - 110,106
StCroix ..., .. —— 3004 T.507 10,511 5688 - 19,199
uk ... 5360 18,790 4 4388 28638 1498 - 20,136
Sawyer ..., ... 70,258 G537 o218 89134 2534 126,770 218438
Shawano ... .. .. —— 1037 14.133 15170 117,927 - 133,007
Sheboygan ... .. 15813 a77 4631 21421 1.159 - 22,580
Taylor .. ....... -= 266 5128 5394 18,534 124,796 151,724
Trempealean . . .. 58 1618 53483 7. 160 Gz —_ 7,522
Wernon ... 52 4037 2253 6.342 1.538 - 7,880
Milas ... 140,109 3.308 7.730 151147 40,054 34,568 254,769
Walworth . ... .. G.Aas9 2093 5009 14 992 TaG - 15,758
Washbum . ... .. 155 943 5.785 6824 149,585 - 156,469
Washimgton .. .. 4770 ala 7410 12699 1524 - 14,223
Waukesha . ... .. 11694 643 5.137 17473 9905 - 27,378
Waupaca .. ... .. - 1928 8612 10540 1080 - 11,620
Waushara . ... .. - 1.123 17.791 18914 19490 - 20,904
Winnebago ... .. —= 400G 12237 12644 1784 - 144258
Wood Lo 173 14 154062 15476 30,0409 - 73425
STATE ... .. TOE 448 174,282 G40,474 1,523,203 2,504 625 1,529,204 5,647,032

Il and in Menominee County that is not privately cwned is held by the Menomines Mation,

2Includes lands designated as public areas and trust lands not listed separately as of June 30, 2002,

IFadaral lands controlled by the L5, Forest Service as of September 30, 20006,

Sources: 1.5, Forest Service. “Land Areas as of Septemnber 30, 20057 February 2007; Wisconsin Department of MNatural
Resources. departmental data. February 2007,

Source: State of Wisconsin Blue Book 2007 - 2008
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1.8.7 Transportation

As of January 1, 2006, there were 114,141 miles of roads in Wisconsin. The total
included 11,782 miles of state trunk highways, 19,873 miles of county trunk highways,
80,751 miles of local roads, and 1,901 miles of parks and forests roads. Eighty two
percent (106,565 miles) of state road system is surfaced at bituminous grade or higher,
wit the remaining 18% being gravel or soil-surfaced, graded and drained, or
unimproved.

There are 706 airports in the State with 97 publicly owned and 403 privately owned.
The remaining 206 specialized facilities included but not limited to heliports (139),
seaplane bases (26), and military/police fields (7). The remaining 34 airports are not
included.

Since 1920 the number of railroads operating in the State has decreased from 35 to 12,
and railroad mileage declined by 3,432 miles. Rail freight traffic rose from 9.1 billon
ton-miles in 1920 to 28.0 billion ton-miles in 2006.

There are 10 active lake harbors on Lake Michigan and Lake Superior, which handled
52.2 million short tons of commodities. The Duluth-Superior harbor reported the
greatest amount of commerce at 44.7 million tons.

1.8.8 Population

Estimated population in Wisconsin as of 2006 is 5,617,744, a 4.7% increase from the
2000 census. The State continued to experience steady growth between April 1, 2000
and January 1; 2007.The population increase is the second largest between two
censuses since statehood in the middle of the 19" century. Population growth in the
Fox Valley, far Western Wisconsin bordering the Twin Cities in Minnesota, Dane
County, and Southeastern Wisconsin areas experienced the largest gains.

Of the largest municipalities, those with 10,000 or more residents, the City of Madison
had the largest numeric change with 15,226 additional residents and the City of Stanley
had the fastest rate of growth — 78.8 %. During the same period, the City of Milwaukee
is estimated to decline by 4,875 persons or -1.1 %.

Listed below are some additional interesting statistics about Wisconsin:

e Median age is 37.1 years.

e 25% of population were under 18 years and 12% were 65 years and older.
e In 2007 there were 2.5 million households in Wisconsin and the average
household size was 2.46 people.

74% were born in Wisconsin.

13% of Wisconsin reported a disability of which 36% are at least 65 years.
Median Incomes of households was $44,084

27% of households receive Social Security

1-13
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e 11% of people were in poverty with 7%, 65 years old and over.

With respect to population change in rural and urban areas, the course of Wisconsin’s
demographic history largely parallels that of the country, generally. Urban population is
roughly defined as persons living in and around large cities over 50,000 population, in
addition to those who reside in smaller cities and villages down to 2,500 population.
The remainder of the population is considered to be rural. The 2000 Census found that
68% of Wisconsin’s population lives in cities and larger villages (this contrasts with 79%
nationally).

Present-day Wisconsin is an uneven blend of urban and rural people living in relatively
close contact, but not always in immediate residential proximity. Fifty-eight of the

state’s 72 counties have at least a portion of their populations categorized as urban.
And even highly urban Milwaukee County has a very small rural population.

In order of size, the population of the top 13 Wisconsin cities: (January 2008 estimate).
The last column indicates the projected percentage change from the 2000 census.

Municipal Estimates

Largest Municipalities (above 50,000 population)

Place Name Prelim Final lyr lyr Census C2000 C2000

2008 2007 NumChg PctChg 2000 NumChg PctChg
C Milwaukee 590,870 590,190 680 0.1% 596,974 -6,104 -1.0%
C Madison 226,650 224,810 1,840 0.8% 208,054 18,596 8.9%
C Green Bay 103,950 104,020 -70 -0.1% 102,767 1,183 1.2%
C Kenosha 95,910 95,530 380 0.4% 90,352 5,558 6.2%
C Racine 80,320 80,060 260 0.3% 81,855 -1,535 -1.9%
C Appleton 72,300 72,158 142 0.2% 70,087 2,213 3.2%
C Waukesha 68,030 67,880 150 0.2% 64,825 3,205 4.9%
C Oshkosh 65,920 65,810 110 0.2% 62,916 3,004 4.8%
C Eau Claire 65,360 65,202 158 0.2% 61,704 3,656 5.9%
C Janesville 63,540 62,720 820 1.3% 60,200 3,340 5.5%
C West Allis 60,370 60,410 -40 -0.1% 61,254 -884 -1.4%
C La Crosse 51,840 51,580 260 0.5% 51,818 22 0.0%
C Sheboygan 50,580 50,600 -20 0.0% 50,792 -212 -0.4%

Source: Wisconsin Department of Administration, Demographic Services Center

Wisconsin population race according to the 2005 census estimate::

White 4,734,357
Black 307,950
American Indian 45516

1-14
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Asian 108,362
Hispanic 242,287
Other races 117,156
2 or more 62,410

Top 15 Ancestry Groups, Wisconsin: 2000

Rank Ancestry Population
1 (rerman 2.289.585
2 Itizh 582,316
3 Polish 497,726
4 MNorwegian 454,831
5 English 347 854
(¥ Black or African American 323,442
7 French (except Basque) 205,975
8 [talian 172567
q Swedish 149977
10 Duich 149,777
11 Mexican 126,719
12 Czech 97.220
13 MNative American 66,651
14 Swiss 59,090
15 Belgian 57,808

Source: L5, Census Bureau, Decennial Census of Population, 2000

1.8.9 Important Cities and Villages

There are 72 counties in the State. There are 1,851 local jurisdictions (592 cities and
villages and 1,259 towns.) Cities and villages are incorporated urban areas in
Wisconsin. Towns are unincorporated minor civil divisions of counties.

Cities in Wisconsin with population of 50,000 or more as of 2006 include:

Milwaukee, pop. 590,370 (1,500,741 in metropolitan area)

Madison - pop. 223,280, state capital, flagship campus of University of Wisconsin
Green Bay, pop. 104,230, home of Green Bay Packers football team

Kenosha, pop. 94,450,

Racine, pop. 80,340

Appleton, pop. 72,004

Waukesha, pop. 67,750

Oshkosh, pop. 65,510
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Eau Claire, pop. 65,056
Janesville, pop. 62,540
West Allis, pop. 60,300
La Crosse, pop. 51,380
Sheboygan, pop. 50,650

Other items of interest to note:

e Baraboo, pop. 11,505, home of Circus World Museum

e Ripon, pop. 7,567, Wisconsin was the birthplace of the Republican Party, 1854

e Stevens Point, pop. 25,190, home of the Wisconsin Conservation Hall of Fame,
commemorating Aldo Leopold, John Muir, and others

e Superior, pop. 27,180

e Watertown, Jefferson County, Wisconsin was the site of the first kindergarten in
the US

e Wausau, pop. 39,740

e Wisconsin Dells, pop. 2464 (approx. 5000 including Lake Delton) Popular resort
area, home of Tommy Bartlett's thrill shows

1.8.10 Wisconsin American Indians

American Indians have been a vital and significant population throughout Wisconsin’s
history and certainly for hundreds of years prior to statehood. Geographically, American
Indians have a strong presence not only in those counties that have reservations or
tribal lands but also in a number of urban counties. In 2000, the largest populations
were in Milwaukee County (7,000), Brown County (5,000) and Menominee County
(4,000).

When considered as a percentage of the total population, northern Wisconsin counties
have the highest percentage of American Indian residents. Four counties have
populations that are more than 10% American Indian: Menominee (87%), Sawyer

(16%), Forest (11%), and Ashland (10%).
Wisconsin Indian Reservations: Population and Acreage

Reservation Total/ 2000 Reservation Population June 2006 Acreage Ownership Status!
Cointy Detail Trike Tatal Indian % Indian Tatal Tribal Individual
Bad River ........... Chippewa . ..... 1.411 1,096 TT.LEN 5843293 24,402.03 33.038.90
Ho-Chunk Mation . .. .. Ho-Chunk Mation 960 827 86.15 G,018.19 2,T40.67 3.268.52
Lac Courte Oredlles ... Chippewa . ... .. 2.000 2,150 T4.14 47,998.25 2424078 2375447
Lacdu Flambeau .. ... Chippewa ...... 2895 1778 50,37 44,995.37 a1.20842 13681.89
Menominee= ... ... ... Menomines ... 3225 ] 93.19 238,073.00 235,078.00 299500
Cipejda (West) ... ... Cneida .. ... ... 21321 3,288 15.42 G,6435.94 G,216.35 420,50
Potawatomd (Wisconsing Potawatomi .. .. 531 482 a0.77 12,280.18 11,560.18 4000, 00
BedCHFF............ Chippewa . ..... 1078 628 86.08 8.112.35 G,230.62 1767.08
St.Crolx......... ... Chippewa ...... 641 a6l 87.52 2,158.55 2,158.55 Qoo
Sokaogon .. ... Chippewa .. .... 392 33z 84.69 307201 307201 o.on
Stockbridge-Munses .. Mahican/Munses 1527 TGO 50.36 16,560.29 1640467 155.62
TOTAL .. 3T2T6H 15,567 41.73% 444, 348.06 2G3,60G.28 8039107

TFigures do not include off-reservation public domain acresge.

“Public Law 93- 107, the Menomines Restoration Act, effective on December 22, 1973, repeated the Menomines Termination Act of June
IT. 1954 (PL. 83-309) and acknowledged the Menominess Indian Tribe of Wisconsin as a federally recognized Indian iribe.

Sowrces: U5 Census Burean, Profls of Cepera! Demograplsc Charactensics, 2000 Censes of Populaton and Hovsing Wisconsn
2001; 1.5, Bureau of Indian Affairs. deparimental data, June 2006; Menomdnes Indian Tribe of Wiscorsin, tribal data, May 2007,
Acreage ownership totals calculated by the Wiscorsin Legislalive Raference Bureau.

Source: State of Wisconsin Blue Book 2007 — 2008
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1.8.11 Wisconsin Housing

The total number of housing units in Wisconsin in 2000 was 2.3 million. Roughly 69%
of Wisconsin’s housing stock was comprised of single unit (detached or attached)
housing units. The high was 90% (Vilas County) and the low was under 51%
(Milwaukee County). Dane County had the highest proportion of housing units that are
part of large multi-unit structures (10 or more units in structure) as a percentage of its
total housing stock (20%), while Menominee County had the lowest percentage (1%).

Fewer than 2% of housing units statewide lacked complete plumbing facilities in 2000,
but this figure ranged from a low of 0.2% in Outagamie County, to a high of 20% in
Florence County. AlImost 17% of Wisconsin’s housing units are relatively new (built
between 1990 and 2000), while over 23% were built prior to 1939. The county with the
newest housing stock was Menominee County, with just under 30% built between 1990
and 2000. Milwaukee County had the lowest proportion of new housing, with only 6% of
its entire housing stock built in the preceding decade. Over 44% of Lafayette County’s
housing stock was built prior to 1939, while only 6% of Menominee County’s housing is
of that age.

About 68% of the total housing units in Wisconsin in 2000 were owner-occupied, with a
median value of $112,200, compared to a national median value 0f$119,600. In
Wisconsin, the median value varied from a low of $58,000 for Menominee County to a
high of $177,000 for Ozaukee County. Almost 32% of housing units were renter-
occupied, with the median rent in 2000 being $540, ranging from a low of $245 in
Menominee County to a high of $726 per month in Waukesha County. The national
median rent was $602 in 2000.
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Percent of All Housing Units 1dentified as Seasonal,
Recreational, or Occasional Use,
Wisconsin Counties: 2000

Percent Seasonal, etc.
Less than 3

[ |5t19
B 200 39
B 40 or more

o
)
|
i
I_f’
|
\lx/*

Source: 1.8, Census Bureau, Decennial Census of Population, 2000
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Housing Units by Type of Structure, Wisconsin: 2000

2 Units

8%

3 or 4 Units
4%

510 9 Units

5%

Greater than 10
Units
0%

Mobile Home
4%
Boat, RV, Van,

etc.
Source: U.S. Census Bureau, 0.1%

Decennial Census of Population, 2000

Housing Units by Year Built, Wisconsin: 2000

1990 to 2000
17%

1939 or earlier
22%

1980 to 1989

11%

1940 10 1949
8%

1970 to 1979

170, 1950 to 1959
70

13%

1960 to 1969

12%

Source: U.S. Census Bureau, Decennial Census of Population, 2000
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Percent of Housing Units Built Since 1990,
Wisconsin Counties: 2000

Percent Housing since 1990
Less than 15

[ ]15t0 18
B 19 t0 22
I 23 ormore

Source: U.S. Census Bureau, Decennial Census of Population, 2000
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Median Housing Unit Value,
Wisconsin Counties: 2000

Housing Median Value ($)
Less than 75,000
L 75,000 to 90,000
90,000 to 110,000
B 110,000 or more

Source: U.S. Census Bureau, Decennial Census of Population, 2000
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WISCONSING CHANGING POPULATIONE 420
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W,

illust
patterns (represented by 1990 population density) v are indicated by the color hues
{vellow. green or blue). while the rate of growth is depicted by the richness of the shading (light, medium or
dark).

Counties shown in vellow are those that started with a comparatively low density {less than 10 persons per
Those in various shades of green are in the middle density range, and counties shown in blue had
sities in 1990 (more than 50 persons per square km).

« es that appear in the lightest shades of yellow, green and blue are those with the lowest rates of growth
{less than 5%), Those in the medium shade were in the middle category (5 to 15%) and the darkest shaded

countics grew hy more than 15%,

The LLS, map insert (right) offers a perspective of changes to Wisconsin in the national context, Population
change and density are shown here at the state level according to- the classification scheme above

Created by the Applied Pepulation Laboratory

i
o University of Wisconsin - Madison

For distribution with the 2003-2004 State of Wisconsin Blue Book
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1.8.12 Economy

Leading industries

Education, health & social services
Manufacturing

Retail Trade

Leisure & hospitality

Professional & business services
Construction

Finance, insurance, real estate, rental/leasing
Transportation & warehousing and Utilities
Other services (except public admin)

Public administration

Wholesale Trade

Information

Agriculture, forestry, fishing and hunting, and mining 2%

Employment by Industry

20 %
19%
11 %
8%
7%
7%
6%
5%
5%
4%
4%
2%

Wisconsin’s economy has shown signs of both strength and weakness over the last

three years. The primary sources of revenue for Wisconsin governmental operations
are Individual Income tax ($5 billion), Corporate Income tax ($503 million), and Sales
and Excise tax ($4 billion). These three sources make up more than 85 percent of the
$11 billion state General Purpose Revenue fund.

A majority of state tax revenue is transferred to local government. General purpose
state taxes are combined with locally collected revenues to fund local government in
Wisconsin. In addition to the state’s general purpose tax collection, local governments
rely heavily on property taxes to fund their programs and services.

Total outstanding state government debt in Wisconsin, as of May 31, 2003, amounted to
$4.29 billion, of which $3.16 billion was tax-supported and $1.13 billion was revenue-
supported. Total state indebtedness at the end of 2001 constituted 1.42% of state
assessed valuation and amounted to $824.26 per capita. Local debt in 2001 totaled
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more than $10.7 billion. Among state political subdivisions, school district debt ($4.75
billion) was largest, followed by city debt ($3 billion).

The Wisconsin outlook for 2004 has improved since the June forecast. The
manufacturing sector is experiencing a rebirth. Non-farm employment is now expected
to increase by 1.4%, slightly higher that the growth rate. Wisconsin'’s total personal
income is now projected to increase 5.9%. Wisconsin’s estimated average per capita
income is $23,110 compared to the national average of $22,178. The gap between
Wisconsin and the U.S. per capita income is narrowing. Wisconsin per capita income
as a percent of the U.S. has increased from 96% in 2001 to over 98% for 2004.

The economic outlook continues to remain positive for 2005 and beyond. Employment
growth in Wisconsin is forecast to average in excess of 1.5% annually over the next
several years. Nominal income growth should average over 5% per year, and with
inflation remaining in the 2% range, real incomes are expected to increase steadily.

Although Wisconsin is seeing growth in employment, and per capita income, the debt of
some $4 billion has forced the State to cut back on programs and services. Because the
state’s economic recovery will most likely be slow, and the long term GPR budget
appears to be difficult.

In Governor Doyle’s 2003-2005 budget, he has proposed that costs will be reduced,
duplicative programs eliminated and priorities met. State government will be downsized
through attrition and retirement incentives. With this “Grow Wisconsin” plan, the State
has seen the business climate continue to improve and the economy grow.

1.8.13 Employment and Income

2,918,200 workers were employed in Wisconsin in 2006. Another 144,800 were part of
the available work force but were unemployed, resulting in an average unemployment
rate of 4.7% for 2006.

2.84 million Wisconsin workers were engaged in non-farm employment in 2005. The
greatest number worked in trade, transportation and utilities (540,000); and
manufacturing (507,000).

Earned income, which consists of wages and salaries, labor income, and proprietor’s
income, totaled $145.8 billion in Wisconsin in 2006. In 2006, service industries provided
the greatest percentage of Wisconsin’s earned income, about 29.6%, with
manufacturing at 22.4%.

Personal income in Wisconsin totaled $192.8 billion in 2006. Wisconsin’s per capita
personal income of $34,701 lags behind the national average of $36,276, ranking
Wisconsin 22nd among the states. In an average month in 2006, Wisconsin reported
that 72,000 persons (about 50% of the 145,500 unemployed) received unemployment
compensation.
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BASIC DATA ON WISCONSIN COUNTIES

Full Value Population Land 2006 Density

County 20605 Amsessmignt 2006 Fet. 2005 Area in ﬁ
(wear createdy! County Seat (in millicns)? Estimate  Change® RBank?  Sg. Miles®  Sq. Mile®
Adams (1848) .. ... Friendship E2,060,707 21 548 8.2% 51 477 333
Ashland (1860 ... MAshland 1.1 06 806 1 & 206 02 59 10438 16.2
Barron (18593 . .. ... Barmmaon JAS01EA 47 247 Al 9 862.8 54.8
Bayfield (1845y . ... Washbum 2214004 1582 54 1] 1.476.3 10.7
Brown (1818 ... ... Green Bay 16,731 988 242 733 T.1 4 528.7 45a.1
Buffala (1833 .. ... Alma 819,782 14,142 24 &7 G845 20.7
Bumett (18567 ..., Meenon' 2486636 16514 &0 Gl 821.5 0.2
Cahunet (1836) . ... Chilton 2 R5E]T 45711 12.5 32 3198 1429
Chippewa (1845) ... Chippewa Falls 3736003 G0.803 (e 4 1.010.4 &0.3
Clark (18533 ... ..., Meillsville 1 497 550 34 501 2.8 41 1.215.6 284
Columbia (1845) ... Portage 4372715 5272 53 16 T73.8 T1.4
Crawferd (1218 ... Praine du Chien 06 260 17461 1.3 7 572.7 0.5
Drane (1836) ... .. .. Madi=son 42,795 729 464 512 ] 2 12019 38A5
Diodge (1836) ... ... Tunesam 5106 203 B0 063 37 17 882.3 1005
Door (18503 ... ..., Sturgeon Bay 6,233 536 26,720 5.3 44 2.7 [
Douglas (1554 ... Superior 2826117 43932 1.5 31 1.304.1 336
Lrunn } 1_854{ ....... Menomaonia 2 A48T BGG 43 752 T.A 35 852.0 50.2
Eau Claire (1856) .. . Ean Claire SESAOTT a7 760 0 15 E37.6 1533
Florence (18813 . ... Florence 463,198 5258 33 71 488.0 10.8
Ford dn Lac {1836y . Fond du Lac SE05 138 10n.71é 35 15 T22.9 139.3
Forest {1885y ... ... Crandon Q6T AT4 L0276 2.5 a8 10141 10.1
Grant (18367 . ... ... Lancaster 2307849 S0.52 1.9 I8 1.147.% 44.0
Green [1836) .. ..., Monros 2220664 160 T.2 40 5840 &1.7
Green Lake (1858) . . Green Lake 1 S48 363 19353 1.3 55 3543 4.6
lowa (1E2G) .. ... Drodgeville 1 597405 3 964 52 45 7627 314
Trom (1893 .. .. ... Hurlay TEO 159 583 1.8 70 757.2 2.2
Jackson (1853 ... .. Black River Falls 1 063 900 [ ] 4.5 54 287.3 20.2
Jefferson (1836) . ... Jefferscn 5581 654 20092 A7 0 S57.0 143.8
Juneaun (18563 ... ... Manston 1 520881 26903 10L& 44 T&T.6 350
Eencsha (18507 ... Kenosha 12,373 410 | 50638 6.7 7 2728 5852
Kewaunes (18527 ... Kewaunea 1 267 47T 21,157 4.8 50 342.6 &1.8
La Croase (18513 ... LaCrosse 6 ASTATS 110,743 34 13 452.7 2445
Lafayette (1846) ... . Darlington TT5.592 16311 1.1 a2 (RN 25.7
Langlade (1879 . ... Antigo 1 A77.775 21471 a5 52 8727 24.6
Lincoln {1874y . ..., Merrill 2072 604 A0.565 EN) 42 8833 346
Manitowes (1836) .. Manitowoc 4 /00012 4. 540 2.1 19 591.5 143.1
MMarathon %]SSD ... Wausau B 14738 132 697 55 10 1.545.0 85.9
Mannette (157 ... Mannette 3193621 543 2.7 33 1.401.8 3.8
Marquette (1836) ... Montello 1319725 15252 4.8 63 4555 335
Menominae (1961 .. Keshena 253351 44533 1.6 72 358.0 12.9
Milwaukea (18347 .. Milwankes S6, 680 A5G 036 802 -0.3 1 241.6 18779
Monroe (1854 ... Sparta 2056241 43 555 6.5 34 Q0. B 48.4
Crconto [;JSS[% ..... Choanto 3077201 AR 500 55 38 2080 38.8
Omeida (1885 .. ... Rhinelander SRE3 754 AB313 4.2 39 1.124.5 341
Ctagamie (18513 .. Appleton 11 381 993 172618 T.2 & &40.3 2696
Omaukes (18533 ... Port Washington G EED 21D B6 380 4.9 18 232.0 3724
Pepin (1858} . ... ... Durand 4752509 ThH34 58 a9 2323 3za
FPierce (1853) .. ..., Ellsworth 2 E20. 061 G805 2.2 37 576.5 &0
FPolk (1853) ", .. ..., Balsam Lake 4274027 45,130 0.2 30 Q217.3 49.2
Portage (1836) .. ... Stevens Point 4 230,105 60591 ER 23 8.3 863
Price (1879 ... ..., Phillip= 1 264 033 16 066 1.5 a4 1.252.6 12.8
Racine (1836) ... ... Racine 13,298 078 194 S50 30 5 3331 584.1
Richland (1842} . ... Richland Center 917219 18,12 1.1 56 5862 309
Fock (1836 ... ... Janesville B RA2 256 158 52 4.1 a T20.5 220.0
Fusk (1901 .. ..... Lad th Q89947 15572 1.5 a5 Q131 17.1
St Crobe (18403 ... Hu TAE2 000 TEO2 235 21 T21.8 108.1
Sauk (18400 0L Barahoo 5530432 G0.054 &7 15 B37.6 7.7
Sawyer (1883 ... Hayward 3186931 17411 T.5 58 1.256.4 13.9
Shawano (1853) . ... Shawano 2503111 42 304 4.0 36 8925 47.4
Sheboygan (1836) .. Sheboygan T.T50. 804 116348 33 12 5136 2165
Taylor (1875 .. ..., Medfar 1114957 19917 1.2 53 9749 20.4
Trempealean (18547 . Whitehall 1 363,763 28,124 4.1 45 T34.1 383
Wermon gl&j]] ..... Wirogqua, 1 356023 26400 4.8 43 Tod G 370
Wilas (1593 ... Eagle River 6124 518 2412 B.6 49 8737 25.7
Walworth {1835y ... E rm 11 565233 o9 761 g4 14 5553 179.7
Washbum (1883 ... Shell Lake 2234111 17236 T.5 &0 8087 21.3
Washingron (1836) . . West Bend 11,765 18] 127871 58 11 430.8 296.8
Wankesha EJS-‘I-G] o .. Waukesha 45451 031 ATRSTT 52 3 556 G832
Wanpaca (1851 . ... Waupaca 1378115 K1575 34 27 7511 T1.3
Wanshara (18513 ... Wautoma 2151704 25083 &7 7 GE26.0 .1
ij'seba?-:- (18400 .. Oshkosh L 0G4 52 704 163 86T 4.5 8 438.6 3736
Wood (1856) ... ... Wisconsin Rapids 4002 074 TH3T 1.8 22 To2.8 970

State Total . ... ... .00l B427.033.562 5617744 4. 7% 54.310.1 103.4

LCounties are created by kegislative act. Depending oo the date, Wisconsin counties were created by the Michigan Territonial Legis-
lature (1818-1836), the Wiscomsin Territorial Legislature ( 1836-1548], or the Wisconsin State Legislature (after 1 5485
“Reflects actual market value of all tacable general property, inchiding persconal property and real estate, as determined by the
Wiscongin Depariment of Reverme, 3Change from 2000 TLE, Census. L5, Cemsus Burean, Amowal Esémaies of the Popula-
s S Coumties of Wiscomsia March 2006, SDetermined by 2000 Cersna, 2006 density caleulated by Wisconsin Legialative
Reference Bureau. " Town of Siren iz used as a mailing address for county offices.

Bonrces: Wisconsin Departnent of Revenue, Divizsion of State and Local Finance, Towa, Village, and &y Thyes S005) Thyes Le-
wied a?ﬂ'.ﬁb—w{zcgaegedm 2006 Wisconsin Department of Administration, Fioal Populataon Estimaies for Wsoonsan Cow-
o, Ohetol .

Source: State of Wisconsin Blue Book 2007 - 2008
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**Every effort has been made to use the best available data for this update. However,
some demographic information may be dated due to the last census taken in 2000. The
2011 Update will provide more up-to-date demographics and data if available.

Sources:

www.doa.state.wi.us/dir/documents/2004 Wisconsin Great Lakes Chronicle.pdf

Wisconsin State Blue Book, 2007-2008 www.wisgov.state.wi.us

http://www.netstate.com/
http://encyclopedia.thefreedictionary.com/Wisconsin
The World Almanac of the U.S.A. by Allan Carpenter and Carl Provorse, Copyright 1998

Benjamin D. Rhodes and Gary C. Meyer, "Wisconsin," World Book Online Americas
Edition

http://www.uwsp.edu/cnr/uwexlakes/

The United States Geological Survey

NANPA: North American Numbering Plan Administration
http://www.dor.state.wi.us/ra/0405/04050kwi.pdf
http://factfinder.census.gov/

U.S. Bureau of Indian Affairs, departmental data, May 2003.

Wisconsin Legislator Briefing Book 2003-04
http://www.leqis.state.wi.us/Ic/02brief/revenue.pdf

www.state.wi.us/index.asp?locid=
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SECTION 2
THE PLANNING PROCESS

2.1 OVERVIEW OF THE PLANNING PROCESS

Wisconsin Emergency Management (WEM) developed the State Hazard Mitigation Plan
over a period of several years. Subsequently, WEM has updated the plan over the last
three years. The Plan is a multi-agency effort with WEM serving as the lead agency for
the planning process. Mitigation staff from WEM led the development effort and
conducted the bulk of the research and writing of plan drafts, worked with state and
federal agencies, reviewed local plans for information to include in the State Plan,
convened meetings of the Wisconsin Hazard Mitigation Team (WHMT), managed the
plan review process, and facilitated adoption by the State agency heads and the
Governor.

In response to the 1993 Midwest Flood, WEM formed the Interagency Disaster
Recovery Group (IDRG) that was an informal group with the responsibility to coordinate
recovery and mitigation efforts and included both state and federal agencies. The
purpose and goal of the IDRG was to assist the local governments during the disaster
recovery phase by providing technical assistance when possible, prevent duplication of
efforts and funding among the participating agencies, identify and prioritize mitigation
projects, and identify funding options for implementing long-term mitigation projects
whether through the individual agencies or by “packaging” funding among the different
programs. As a result of the success of the ad-hoc group, the IDRG continued to meet
in response to subsequent major disasters in the State up until late 2003.

The successes of the IDRG made it clear the need to formalize a group and designate a
permanent Wisconsin Hazard Mitigation Team which was an expansion of the IDRG
with policy-making authority. To that end, The Adjutant General sent letters in March
2000 to ten state agencies requesting them to attend a meeting to discuss the formation
of the Wisconsin Hazard Mitigation Team (WHMT) and development of the State
Hazard Mitigation Plan and each agency’s roles and responsibilities in these efforts.
The original agencies invited to participate on the WHMT were those that were identified
with responsibilities in the areas of natural resources, environmental regulation,
planning and zoning, building codes, infrastructure regulation and construction,
insurance, public information/education, economic development, and historic
preservation.

An overview of Wisconsin’s disaster history and hazard mitigation programs was
provided along with an introduction to hazard mitigation planning at a meeting held on
April 12, 2000. At the meeting agencies were requested to designate a representative
from their agency as a member of the WHMT. The team member would act as a liaison
between the Team and their respective agency and have access to technical expertise
within the agency and be able to facilitate decision making and policy interpretation
related to the agency in the areas of planning, regulations, programs, policies, and
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functions. Agency representatives were designated and the first official meeting of the
WHMT was held on May 17, 2000. Several agencies that had multiple facets that
needed to be included in the plan had more than one representative on the Team.
Many of the members of the IDRG were also members of the WHMT. Agencies
represented on the Team included:

Department of Administration

Office of Land Information Services

Department of Health and Family Services

Wisconsin State Historical Society

Department of Transportation

Division of Transportation Infrastructure Development
Bureau of Highway Operations

Department of Commerce

Division of Safety and Buildings

Bureau of Field Operations

Wisconsin Emergency Management

Department of Administration

Division of Housing and Inter-Governmental Relations
Bureau of Program Development and Management
University of Wisconsin-Extension

Local Government Center

Office of the Commissioner of Insurance

Public Service Commission

Division of Administrative Services

Department of Agriculture, Trade and Consumer Protection
Division of Agricultural Resource Management
Department of Natural Resources

The WHMT team met frequently during the development of the State Hazard Mitigation

Plan. Meeting agendas, attendance sheets, meeting summaries and handout materials
are all on file at WEM. A summary was prepared after each meeting and distributed to

Team members with any items that needed follow-up or action noted. A brief summary
of the WHMT meetings follows:

May 17, 2000: Team responsibilities were discussed. Plan elements were presented
along with a schedule for completing the planning activities. The development of the
State Capability Assessment (SCA) was discussed and forms distributed to be
completed by the individual agencies and returned by June 30™.

July 10, 2000: Status of the SCA was discussed. Draft purpose statement, goals and
objectives were presented to the Team. Development of Team and agency specific
mitigation recommendations or action items was discussed. Discussed draft State
Hazard Analysis that was distributed in June.
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August 15, 2000: Reviewed the SCA summary. Reviewed the second draft of the
purpose statement and mitigation goals. Reviewed the first draft of the mitigation
objectives and action items. Discussed and identified the link between agency
capabilities, state vulnerabilities and mitigation objectives. Requested additional
information on specific objectives and action items.

September 11, 2000: Reviewed the draft narrative for the State Capability
Assessment, and revised the Plan’s goals/objectives. The Team further discussed
agency action items and how they relate to the goals of the Plan.

October 4, 2000: Discussed agency action items and determined final selection of
those actions to be included in the Plan. The members were requested to provide
background information for the action items pertaining to their agency.

December 7, 2000: Discussed changes to the draft plan that was distributed in
November to the Team members. Agencies were requested to provide an
implementation schedule for their agency action items. Upon submittal of the
information the plan was finalized.

Over the next several months changes were made to the plan. The Plan was finalized
in July 2001, and was submitted to the State agency heads in August for agency
concurrence. The head of each agency represented on the WHMT signed a State
Agency Concurrence acknowledging that they had reviewed and concurred with the
State Hazard Mitigation Plan. By signing the concurrence they agreed to continue to
support and participate in the plan updates, and implement the actions identified in the
plan. The Plan was placed on WEM'’s website along with the State Hazard Analysis.
The State of Wisconsin Hazard Mitigation Plan was formally submitted to FEMA Region
V on October 26, 2001. A letter dated January 21, 2002, from FEMA advised that the
plan met Section 409 of the Robert T. Stafford Disaster Relief and Emergency
Assistance Act and the requirements of 44 CFR Part 206.405. The letter also included
recommendations for the next update of the plan.

On February 26, 2002, 44 CFR Part 201 established criteria for state and local hazard
mitigation planning as authorized by Section 322 of the Stafford Act, as amended by
Section 104 of the Disaster Mitigation Act of 2000. Beginning November 1, 2004, states
are required to have an approved Standard State mitigation plan in order to be eligible
to receive FEMA mitigation funds through the Hazard Mitigation Grant (HMGP) and the
Pre-Disaster Mitigation (PDM) Programs as well as other disaster assistance. The
regulations also included criteria for an Enhanced State mitigation plan. With the
approval of an Enhanced Plan, the amount of assistance provided through the HMGP
would increase from 7.5% (now 15%) to 20%. Failing to meet this requirement will have
a significant financial impact on both the state and local governments following a
disaster.

The regulations and planning requirements were discussed extensively at the next
regularly scheduled WHMT quarterly meeting held on May 10, 2002. It was obvious
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that changes would be required to the State Plan in order to meet the new
requirements, and that WEM would need the assistance of the Team members in
meeting the requirements.

In July 2002 WEM requested FEMA Region V to review the State Hazard Mitigation
Plan for compliance with the new planning requirements. FEMA provided specific
comments in a letter dated November 4, 2002. Based on those comments, mitigation
staff developed a strategy and timeline for completing the major components of the
plan. The review comments were discussed with the WHMT at a quarterly meeting held
on March 5, 2003. Each Team member was requested to update the State Capability
Assessment as it pertained to their agency. They were asked to work with other
divisions, sections and bureaus within their departments to identify all capabilities that
may exist. A new requirement was an evaluation of the agency capabilities, the
weaknesses and strengths of their programs and policies with respect to mitigation as
well as funding discussions.

In April 2003, WEM forwarded a letter to FEMA Region V requesting HMTAP (Hazard
Mitigation Technical Assistance Program) assistance in completing the State Risk
Assessment in meeting the planning criteria 44 CFR 201.4(c)(2). The request was
approved in August 2003 and FEMA hired a contractor to update the State Hazard
Analysis and complete a State Risk Assessment. WEM, FEMA and the contractor met
in January 2004 to finalize the work plan for the contract. Based on the meeting and the
work plan, the Risk Assessment was to be completed by April 30" with final report May
28, 2004. The final State Risk Assessment was not completed and finalized until
December 8, 2004. The State Risk Assessment, Section 4, was a result of the HMTAP
assistance provided by FEMA.

The 2004 Wisconsin All-Hazard Mitigation Plan was submitted to FEMA for review and
comment on October 19, 2004. After completion of the Risk Assessment by a
contractor, FEMA completed their review and on December 9, 2004, WEM received a
letter advising that the state plan met the required criteria for a Standard State
mitigation plan. The Plan would be approved upon formal adoption by the State. The
head of each state agency represented on the WHMT signed a State Agency
Concurrence acknowledging that they had reviewed and concurred with the State of
Wisconsin Hazard Mitigation Plan. By signing the concurrence they agreed to continue
to support and participate in the plan updates, and implement the actions identified in
the plan. The concurrence signed by each agency represented on the Team including
the WEM Administrator represents formal adoption of the plan. The State of Wisconsin
Hazard Mitigation Plan is published on WEM'’s website.

On February 16, 2006, the WHMT met and discussed the strategy for the three year
update. WEM reported that the Enhanced Hazard Mitigation Plan for Wisconsin was
approved December 14, 2005. This will increase the HMGP to 20% from 7.5% (now
15%) in future declarations.

| Section TOC |



State of Wisconsin Hazard Mitigation Plan

For the 2008 plan update, numerous meetings were held with the WHMT and
documentation of the planning process includes meeting agendas, meeting summaries,
handout packets, follow-up letters and e-mails. Copies of the documentation are on file
at WEM and can be provided upon request. Meetings with individual agencies were
conducted as needed to get the required input. The WHMT discussed and reviewed
each of the Plan’s sections for the update. For instance, the Team provided input for
the hazard risk profiles and assessment, mitigation goals, and mitigation strategies. In
addition, the State of Wisconsin Hazard Mitigation Plan is published on WEM’s website
with the opportunity for public comment provided. A brief summary of the WHMT
meetings follows:

April 3, 2007: The update of the State Hazard Mitigation Plan was discussed. A
handout on pending major work tasks and items was distributed along with
assignments. This included the update of the State Capability Assessment and
Mitigation Action Items.

February 21, 2008: Discussed the draft guidance for state management capability for
"enhanced plans." The update of the Risk Assessment (Section 4), Mitigation Strategy
(Section 5) and Enhanced Plan (Section 8) were discussed. A project of statewide
HAZUS flood risk assessment was discussed as well as the State structure inventory.
The goals of the plan were discussed and two changes were agreed to. A handout
identifying team responsibilities, assignments and timeline was distributed. Agency
progress reports were also discussed.

September 12, 2008: The status of the plan was discussed. The Risk Assessment
(Section 4) is almost complete. Input from team members was discussed for updating
the Mitigation Action items including additional new items. The updated State Capability
Assessment was discussed and requested verification of changes.

October 17, 2008: The entire meeting was devoted to the recovery effort for federal
declaration FEMA-1768-DR-WI. Although the State Plan was on the agenda, due to the
length of discussion regarding recovery efforts, the Plan was not discussed. Follow-up
regarding the plan was done via many e-mails.

The State of Wisconsin Hazard Mitigation Plan 2008 update was developed by
Wisconsin Emergency Management with the assistance and use of information
provided by other state and federal agencies. As hazard mitigation planning
continuously involves multiple government agencies and other organizations, it is
assumed the role of other entities will increase in the future. The Plan will be adjusted
accordingly during the three-year update cycle.

2.2  WISCONSIN HAZARD MITIGATION TEAM
In December 2003, the Interagency Disaster Recovery Group and the State Hazard

Mitigation Team, which up to this point were functioning as two separate groups yet
some members were on both teams, was merged to form the Wisconsin Hazard
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Mitigation Team (WHMT). Two additional members from State agencies were added to
the team; the Department of Administration, Intergovernmental Relations,
Comprehensive Planning Program; and Department of Commerce, Division of Safety
and Buildings. Also several new people were added to the team to replace members
who had left their agencies. In addition, the Chairman of the Wisconsin Association of
Floodplain, Stormwater, and Coastal Managers (WAFSCM) joined the Team. This
member also works for the Milwaukee Metropolitan Sewage District (MMSD), the
largest district in the state. The MMSD has been implementing flood mitigation
measures throughout the Milwaukee urban area. Earlier in the year the Executive
Director from the Mississippi River Regional Planning Commission representing the
Council of Regional Planning Organizations joined the Team. In January of 2005, three
additional members were added to team that included a representative from the Great
Lakes Tribal Council, Wisconsin Emergency Management Association, and the National
Weather Service. Later that year, individuals representing the Department of
Administration, Division of State Facilities and the Volunteer Organizations Active in
Disasters joined the Team. This brings the total of the Team to 37 members
representing 11 state agencies and 5 federal agencies along with the WAFSCM,
Council of Regional Planning Organizations, WEMA and VOAD. Team members
provide a variety of expertise and perspective to the planning process, including
emergency management, natural hazards, land-use planning, agriculture, building
codes, transportation, and infrastructure (see Appendix F for a full list.) Agencies and
their area of expertise are listed below:

Wisconsin Hazard Mitigation Team

EXPERTISE ORGANIZATION

State Comprehensive Planning Department of Administration/
Intergovernmental Relations/Comprehensive
Planning Program

Coastal Management Department of Administration,
Intergovernmental Relations/Coastal
Management Program

Wisconsin Association for Floodplain,
Stormwater, and Coastal Managers

State Owned Buildings Department of Administration, Division of State
Facilities

Public Health Department of Public Health

Historic Preservation Wisconsin State Historical Society

Transportation Infrastructure Department of Transportation, Division of

Transportation Infrastructure Development,
Bureau of Highway Operations

Building Codes Department of Commerce, Division of Safety
and Buildings, Bureau of Field Operations
Hazard Mitigation Wisconsin Emergency Management

Federal Emergency Management Agency
Wisconsin Emergency Management
Association

Disaster Response Wisconsin Emergency Management
Federal Emergency Management Agency

2-7

| Section TOC |



State of Wisconsin Hazard Mitigation Plan

Wisconsin Emergency Management
Association
Volunteer Organizations Active in Disasters

Community Development Block
Grants/Housing and Public Facilities

Department of Commerce, Division of
Community Development

Education/Planning/Local Government
Resources

University of Wisconsin Extension
Council of Regional Planning Organizations

Insurance Office of the Commissioner of Insurance

Lifelines Public Service Commission, Division of
Administrative Services

Agriculture Department of Agriculture, Trade and

Consumer Protection, Division of Agricultural
Resource Management, Bureau of Land &
Water Resources, Conservation Management
Section

US Department of Agriculture, Natural
Resources Conservation Service

Floodplain Management, Stormwater,
Dam Safety

Department of Natural Resources
Wisconsin Association for Floodplain,
Stormwater and Coastal Managers

Forestry

Department of Natural Resources

Housing

Department of Commerce, Division of
Community Development

US Department of Housing and Urban
Development

Us Department of Agriculture, Rural
Development

Conservation

US Department of Agriculture, Natural
Resources Conservation Service
Department of Natural Resources

Business Recovery

Department of Commerce, Division of
Community Development

Economic Development Administration
Council of Regional Planning Organizations

Wisconsin Tribal Organizations

Great Lakes Inter-Tribal Council

Climate and weather information, Storm data
information center.

National Weather Service

Volunteer organizations-Red Cross, Salvation
Army, etc.

Volunteer Organizations Active in Disasters

The purpose of the WHMT is to:

(0]

Assist with the revision and update of the Wisconsin State Hazard Mitigation Plan

Review previous hazard mitigation planning, and identify progress made

on actions recommended in the 2001 and 2005 Plans

o
Plan
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0 Assist with development of plan maintenance process

e Provide ongoing monitoring of state hazard mitigation efforts after adoption and
FEMA approval of the State Plan.

e Assist in the review of the State Plan, and in revising the plan every three years.
2.3 THE WISCONSIN RECOVERY TASK FORCE (WRTF)

Beginning June 5 and continuing until July 25, 2008 severe weather in the form of
heavy rain, hail, and damaging winds affected 31 southern Wisconsin counties resulting
in the State's largest disaster to date. It was obvious early in the event that additional
outside resources would be required to assist the State and its communities in the
recovery. Upon direction of Governor Doyle, WEM created the Wisconsin Recovery
Task Force (WRTF) to assist individuals, businesses, and communities to recover
quickly, safely, and with more resistance to future disasters. Six subcommittees were
formed with a focus on mitigation, agriculture, business, housing, human needs, and
infrastructure. The Task Force is comprised of many state and federal agencies. The
primary goal of the WRTF is to identify the unmet needs of the communities and citizens
of Wisconsin. The Task Force met bi-weekly. One of the outcomes from the report
submitted to the Governor was that the Task Force be a standing task force and meet
semi-annually to ensure preparedness and facilitate effective operational readiness
following a disaster.

The Wisconsin Hazard Mitigation Team (WHMT) played an integral part in identifying
the key players that comprise the Wisconsin Recovery Task Force. Many of the WHMT
members are actively participating and leading WRTF subgroups. Without the
Wisconsin Hazard Mitigation Team, it is very likely that the Wisconsin Recovery Task
Force would not have been created and activated as quickly as it was.

The State Hazard Mitigation Officer was assigned as Chair of the Mitigation Committee.
The Committee consisted of 11 State agencies (all which are members of the WHMT); 7
federal agencies (5 of which are members of the WHMT); and 5 other organizations (4
of which are members of the WHMT.) The mission of the committee is to "Assist
communities during the recovery process to make their communities more disaster
resistant.” The goals of the committee are based on the goals of the State of Wisconsin
Hazard Mitigation Plan and were identified as:

1. Minimize human, economic, and environmental disruption from natural
hazards.
2. Improve the disaster resistance of buildings, structures, and infrastructure,

whether new construction, expansion or renovation.
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3. Support and assist the intergovernmental coordination and cooperation
among the federal, state, and local agencies regarding hazard mitigation
activities.

The Committee identified challenges, issues and roadblocks that the State and
communities are facing during the recovery process. They included:

1. Communities lack capability (resources and staff) to develop and implement
long-term mitigation solutions to reduce future flooding.

2. Sanctioned and non-participating communities are not eligible for FEMA
mitigation funding.

3. Lack of funding to complete identified mitigation and recovery needs particularly
funds for local match required for various grants.

4. Lack of resources to develop good, well-thought out project applications to obtain
federal and state funding to implement viable and necessary mitigation and
recovery projects.

5. Potential contamination of project sites will delay the actual implementation and
funding of projects.

Mitigation addresses long-term recovery. At the time of this update, communities were
in the early stages of identifying long-term permanent solutions to problems and
applying for funding to address those issues. The Committee is working together to
identify the needs and match the needs with the appropriate agency and funding
source/s. In addition, it will work together to try and package funding where possible.

24 COORDINATION AMONG AGENCIES

As the lead agency in the development of the State of Wisconsin Hazard Mitigation
Plan, WEM works with other state, federal and local agencies to develop and implement
the strategies outlined in this document and obtain interagency feedback on the
success or failures of those strategies and use that information in updating the Plan.
The State of Wisconsin Hazard Mitigation Plan was developed with the support and
assistance of WHMT as described previously in this section.

In addition to working with the agencies on the WHMT, for the past several years WEM
staff provided information on hazard mitigation programs and the planning process to
groups and individuals through a variety of means. This included making presentations
to certain groups such as the Wisconsin Emergency Management Association,
Wisconsin Manufactured Housing Association, Wisconsin Land Information Association,
American Planners Association, Wisconsin Utilities Association, Council of Regional
Planning Organizations, UW Student Planning Association, Great Lakes Inter-Tribal
Council, State Bar of Wisconsin, Wisconsin Claims Council, Wisconsin Association for
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Floodplain, Stormwater, and Coastal Managers, and the Association of State Floodplain
Managers. In addition, information was provided to communities receiving Community
Development Block Grants and how they can incorporate mitigation into rehabilitation of
housing stock. Presentations on hazard mitigation planning and its link to
comprehensive planning and smart growth were made to the State Agency Resource
Working Group of the Wisconsin Land Council, at a workshop for local officials on
Complying with Comprehensive Planning and State Agency Resources, and to a
Department of Administration and several members of the Wisconsin Land Council.

Hazard mitigation and mitigation planning are included in WEM’s training curriculum and
are addressed in the New Directors Series, Introduction to Emergency Management,
Disaster Response and Recovery, Local Damage Assessment, Municipal Planning, in
addition to the Hazard Mitigation Planning Workshop. The one-day planning workshops
have been held December 3, 2002; December 10, 2002; December 12, 2002;
September 30, 2003; July 27, 2004; April 20, 2005; April 26, 2006; April 25, 2007, and
April 30, 2008. In addition, a planning workshop was held for the Great Lakes Tribal
Council which consists of the Wisconsin tribes on November 18, 2004. Workshop
attendees receive a binder with all information presented and referenced at the
workshop along with a CD. In addition, they are provided a set of the FEMA "How-to-
Guides." WEM hosted a four-day HAZUS class in 2006 and Benefit-Cost Analysis
Training in 2007 conducted by FEMA contractors. Also in 2007, WEM hazard mitigation
staff presented a 1.5 hour topical seminar at the 2007 Governor's Conference on
Homeland Security and Emergency Management on how to prepare a successful
mitigation application. This was followed up with a half-day training on mitigation
planning and project development at the 2008 Governor's Conference. Again a binder
and CD with all referenced material were provided to attendees. Workshop materials
are also available on WEM's website.

In the fall of 2004, the University of Green Bay started a certificate program in
Emergency Management Planning and Administration. Mitigation planning is included
in the curriculum. This is the only emergency management certification program in the
State that awards university upper division undergraduate and graduate credit.

Other avenues of providing information to other agencies, organizations and the public
were through articles printed in the WEM Digest, the Department of Natural Resources’
newsletter Floodplain and Shoreland Management Notes, and “Water Matters”, the
newsletter of the Wisconsin Association of Floodplain, Stormwater and Coastal
Managers. An extensive article on Mitigation Planning for Natural Hazards was
published in the spring 2008 Center of Land Use Education's newsletter, "The Land Use
Tracker." To provide public exposure to the State Hazard Mitigation Plan, the Plan is
available on WEM'’s website along with other information regarding the State’s
mitigation program.

Success Stories and Best Practices have been developed and published on several
communities that have implemented mitigation measures and have had subsequent
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events giving them a chance to test those measures. The stories are published on both
FEMA's and WEM's websites as well as distributed as part of WEM's mitigation display.

The mitigation staff developed a Household Natural Hazards Preparedness
Questionnaire (Appendix I.) The questionnaire was developed from a survey developed
by the Oregon Natural Hazards Workgroup at the University of Oregon’s Community
Service Center. The questionnaire also includes the State Plan’s mitigation goals and
asks the individual completing the questionnaire to provide their opinion of the goals as
to their importance. The questionnaire has general questions designed to help gauge
household preparedness and the individual's knowledge of mitigation tools that may be
available. The questionnaire can be found on WEM’s website. In addition, the survey is
distributed at various WEM training sessions, speaking engagements that mitigation
staff attends, as well as at the Annual Governor’'s Conference on Emergency
Management. The mitigation staff also developed a mitigation display that is utilized at
training functions and conferences. The questionnaire is also distributed at the display.
Results of the survey regarding the State goals are as follows:

GOAL PERCENTAGE OF “VERY IMPORTANT” AND
“SOMEWHAT IMPORTANT"

2005 2008

Minimize human, economic, and environmental
disruption from natural hazards by encouraging 0 0
agencies and citizens to use programs that strengthen 100% 95%
disaster resistance.

Expand public awareness of natural hazards and 0 0
conduct public education 97% 94%
Encourage hazard mitigation planning by funding the 89% 80%

development of local plans.

Support intergovernmental cooperation among federal,

state, and local authorities by working closely with 97% 89%
them on hazard mitigation activities.
Improve disaster resistance by promoting mitigation 95% 88%

techniques for buildings and structures.

Since gqualitative questions were not asked in the online survey, the decrease in
favorable goal responses regarding is not known. In the next plan update, the survey
will be modified to include a qualitative section to elaborate on any quantitative
guestions.

Another question asked that they provide their opinion of strategies to reduce risk and
losses associated with natural disasters. The results are as follows:

STRATEGY PERCENTAGE “AGREEMENT”

2005 2008
Regulatory approach 61% 57%
Non-regulatory approach 67% 69%
Mixture of regulatory and non-regulatory 72% 72%
Prohibit development in areas subject to natural 84% 79%
hazards
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Use tax dollars to reduce risk and losses from 62% 64%
natural hazards

Protect historical and cultural structures 61% 64%
Willing to make home more resistant 85% 90%
Safeguard local economy after a disaster 90% 84%
Support improving disaster preparedness of local 95% 94%
schools

Support local inventory of at-risk buildings and 829 85%
infrastructure

It is interesting to note the increase in the percentage of “agreement” responses with
regard to making homes more disaster resistant. The recent flooding in Wisconsin
during 2007 and 2008 may contribute to the increase of support for mitigation; however,
this is purely speculative.

On March 16, 2001, a planning meeting was held at WEM's office by a group of
concerned professionals who felt it was time for the State to have a local organization
that deals with issues involving floodplains, stormwater and coastal management. The
meeting was called and conducted by Dave Fowler, of the Milwaukee Metropolitan
Sewage District. Many more meetings followed this initial planning meeting with
persons from both the public and private sector attending and providing support. Goals
and objectives as well as by-laws were developed and the Wisconsin Association of
Floodplain, Stormwater and Coastal Managers was born on January 2002. The
Association’s mission is dedicated to promoting sound floodplain, stormwater, and
coastal management in the interest of the citizens of Wisconsin. The organizational
group elected officers to guide the Association for the first year until elections could be
held at the first annual conference that was held in November 2002. The first
newsletter, “Water Matters,” was published and distributed in March 2002. Included
was a survey to find out what members would want from the Association. The
newsletter includes articles on issues relating to floodplains, stormwater and coastal as
well as articles relating to hazard mitigation. WEM provides support to WAFSCM in
developing the newsletter from 2002 through 2007, with DNR producing and mailing it.
The Association also holds an annual conference with registration including
membership to the Association. WEM patrticipates in the conference and provides
annual updates on the State’s mitigation programs including planning activities. In
January 2004 the Association became a chapter of the Association of State Floodplain
Managers, a national organization that promotes the common interest in flood damage
abatement, enhance cooperation among agencies, and encourages and ensures new
and innovative approaches to the nations floodplains. The Association was a sponsor
for the ASFPM annual conference held in Madison, WI in June 2005. Staff from WEM
and DNR also assisted with the Conference.

WEM participates on the Coastal Hazards Work Group. This group was formed to
provide technical assistance and coordinate state resources addressing coastal
hazards. The Work Group meets bimonthly or as needed. The group also meets with
representatives of the three coastal regional planning commissions and representatives
of local governments as needed. A multi-year strategy is being implemented to assist in
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developing the coastal hazards policy. The overarching goal of the strategy is to
develop and implement shoreline and bluff erosion policies. Elements of the coastal
hazards strategy include:

e Expansion of technical tools and technology transfer
e Education and outreach
e Coordination with municipalities and agencies

The agencies represented on the group include University of Wisconsin — Sea Grant
Institute, State Department of Natural Resources, Wisconsin Coastal Management
Program as well as WEM. The representative from the Wisconsin Coastal Management
Program is also on the Wisconsin Hazard Mitigation Team.

The State Agency Resource Working Group (SARWG) is a statutory funded group of
the Wisconsin Land Council and is administered through the Department of
Administration, Division of Intergovernmental Relations. The Division is responsible for
administering the Comprehensive Planning Grant Program for the State.
Representatives are from various state agencies and analyze and address land use
issues and related policy issues including: 1) gathering information about land use
plans of state agencies; 2) establishing procedures for distribution of information
gathered to other state agencies, local governments and private parties; and 3) creating
a system to facilitate and to provide training and technical assistance for the
development of local intergovernmental land use planning. As a mitigation action, WEM
now participates on the group to promote mitigation planning as part of the
comprehensive planning process. WEM had made formal presentations to the group on
mitigation planning as well as to a SARWG sponsored workshop for local officials and
planners. The DOA representative on the SARWG also participates on the WHMT.

In March 2003, Governor Doyle created the Homeland Security Council to help
coordinate the state’s terrorism preparedness efforts. The Governor has named Major
General Donald Dunbar, Adjutant General of the Wisconsin National Guard, as the
Governor’'s Homeland Security Advisor. Other agencies on the Council are Wisconsin
Emergency Management, the Division of Criminal Investigation of the Wisconsin
Department of Justice, the Division of Public Health in the Wisconsin Department of
Health and Family Services, the Wisconsin State Capitol Police, the Office of Justice
Assistance, and the Wisconsin State Patrol.

Specifically, the Council is charged with the following responsibilities:

e Coordinate the efforts of state and local agencies that have responsibility over
homeland security efforts.

e Coordinate state efforts with the U.S. Department of Homeland Security, FEMA,
FBI and other local and federal agencies.

e Coordinate law enforcement and intelligence gathering efforts of local and state
agencies.
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e Advise local governments as the Council becomes aware of heightened threat
assessments, and assist the public in understanding what these often complex
security designations mean.

e Serve as a resource to assist local governments in developing plans to identify
and protect critical assets in their communities.

e Make recommendations to the Governor and to local governments on what
additional steps are necessary to further enhance Wisconsin’s homeland
security.

The Council meets regularly and in response to elevated threat levels.

The Interagency Working Group is chaired by Wisconsin Emergency Management and
comprised of representatives of the Departments of Administration, Agriculture, Health
and Family Services, Justice, Natural Resources, and Transportation, as well as the
Office of Justice Assistance, National Guard and University of Wisconsin Police. The
Group was formed in the late 90’s with its original focus on terrorism preparedness.
Since that time, its mission has evolved to cover all hazards and all phases of
emergency management. The Group meets monthly or more often if dictated by current
events and acts as a support group to the Governor’'s Homeland Security Council.

The Group has been instrumental in institutionalizing the use of the Incident Command
System (ICS) by state agencies in disaster response and recovery efforts. It developed
a strategy to deliver ICS training to appropriate personnel in each agency that would be
involved in disaster operations. It also developed a State Agency Liaison Team that
would be deployed in disasters to better support the efforts of local response agencies.
This year it will be heavily involved in the conversion of the State Emergency
Operations Plan to Emergency Support Functions, allowing us to be in conformance
with the National Response Plan.

Mitigation staff works very closely with the Public Assistance staff during federal
declared disasters to ensure that hazard mitigation measures are implemented to the
fullest extent possible through the Section 406 program. Through the Public Assistance
Program, cost-effective hazard mitigation measures can be included on damaged
facilities and funded as part of a community’s grant. Mitigation opportunities that are
identified through the Preliminary Damage Assessment process or other means are
documented and provided to Public Assistance staff at the Joint Field Office. Mitigation
staff attends and participates in the Public Assistance Applicants briefings where the
mitigation staff discusses the hazard mitigation program, mitigation planning
requirements and 406 mitigation opportunities. 406 Mitigation is a high priority with the
State in every federal disaster declaration and staff continue look for ways to promote
and implement 406 Mitigation.

Wisconsin Voluntary Organizations Active in Disasters (WIVOAD) is a humanitarian
association of independent voluntary organizations who may be active in all phases of
disaster. Its mission is to foster efficient, streamlined service delivery to people affected
by disaster, while eliminating unnecessary duplication of effort, through cooperation in
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the four phases of disaster: preparation, response, recovery, and mitigation. Staff from
WEM provides coordination and assistance to WIVOAD members. WIVOAD has taken
a led role in long-term recovery and sponsors Long Term Recovery Committees. These
committees, using WIVOAD’s 501 c¢ 3 tax exempt status, focus on fundraising, reaching
out to individual/families with unmet disaster needs and providing services to them
through a uniform case management process.

Through the above activities and mechanisms, WEM was able to help educate multiple
stakeholders about Wisconsin’s hazards, assist them in developing plans, and obtain
mitigation ideas and suggestions for the state plan. In this manner, WEM received input
from different levels of government, local officials, business representatives, private
organizations and other interested parties including the public.

25 PROGRAM INTEGRATION

Implementation of the State of Wisconsin Hazard Mitigation Plan will be most effective if
it is integrated with other planning efforts of other state planning programs and
initiatives. The State has made efforts at integration by identifying opportunities where
mitigation can be integrated into existing plans, reports, programs and/or initiatives.

The State of Wisconsin Hazard Mitigation Plan is a stand-alone plan; however, because
of the importance that the State places on mitigation initiatives and activities, it is also
included as an appendix to the Wisconsin Emergency Response Plan. This enables
state agencies to reference the document when seeking information and guidance on
the State’s mitigation goals and actions.

The State's Long-Term Recovery strategy is outlined in ESF 14 which is a part of the
State Emergency Response Plan. ESF 14 will be updated in early 2009 to include
lessons learned in the recovery process for DR-1768. A key element of the ESF and
long-term recovery is the Wisconsin Recovery Task Force, which is comprised of more
than 20 state and federal agencies with recovery responsibilities. The WRTF will
become a standing task force which will be active on a year-round basis and gear up
when a disaster occurs. The WRTF is chaired by the WEM Administrator and consists
of six subcommittees; agriculture, business, housing, human needs, infrastructure and
mitigation. The State Hazard Mitigation Officer serves as the Chairman of the mitigation
subcommittee. The subcommittees identify disaster impacts, challenges associated
with those impacts and resources available to meet the challenges. Collectively, the
agencies package funding for local housing, infrastructure, business repair and
mitigation projects. ESF 14 will also describe the roles and responsibilities of Wisconsin
VOAD and the regional Long Term Recovery Committees (LTRC) which they sponsor.
The LTRCs are the primary mechanism for meeting the unmet needs of individuals.

Wisconsin Emergency Management’s Strategic Plan 2004-2006, identified 7 goals.
One of the goals is to develop and evaluate emergency management plans and
processes to ensure that they reflect our hazards, risks, capabilities, resources, and
mitigation opportunities. Along with the goal are 5 objectives. The goals and mitigation
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actions in the State of Wisconsin Hazard Mitigation Plan will assist WEM in achieving
the goals of the Strategic Plan.

Wisconsin’s Comprehensive Planning Legislation was signed into law by the Governor
in 1999 and amended in 2000-2001. The Law requires communities to develop a
comprehensive plan by January 1, 2010, if it engages in zoning, shoreland/wetland
zoning, subdivision regulation, or official mapping. This statutory requirement is known
as “the 2010 consistency requirement.” The comprehensive plan will guide those
development and land use decisions. The local plan must address nine minimum
planning elements and be created in a public forum (More information about the Smart
Growth initiative is available at http://www.doa.state.wi.us/section_detail.asp?linkcatid=224.

Wisconsin Emergency Management (WEM) was not part of the discussion when the
original legislation was developed. However, since the law was passed WEM has made
efforts to find ways to integrate local comprehensive plans and local mitigation plans.
These efforts include the following:

WEM mitigation staff attended the first Smart Growth presentation and public forum at
the Monona Terrace Convention Center in Madison, WI in 2000, and publicly asked the
guestion, “Why is there not a natural hazard element in the comprehensive plan
requirements, given the nearly $1 billion of disaster related damages in Wisconsin since
19717?” Staff also had private conversations with program presenters and attendees
about the need for hazard mapping and local hazard mitigation planning.

During 2001, WEM staff served on the advisory panel for the creation of the Guide for
Preparing an Intergovernmental Cooperation Element for a Local Comprehensive Plan.
Staff used this opportunity to suggest in which local communities might cooperate
regionally to share emergency management resources, participate in watershed
planning for resource preservation and flood prevention, and to cooperatively plan
emergency response for hazardous materials.

WEM staff continued to attend meetings of the Wisconsin Land Information Council to
learn more about the Smart Growth initiatives and to look for ways to integrate local
hazard mitigation planning with local comprehensive planning.

The State Hazard Mitigation Officer made two presentations in March and December of
2001 to the Wisconsin Land Information Association regarding hazard mitigation
planning and how hazards need to be addressed as part of any communities
development and land use decisions, therefore, an integral part of a the comprehensive
plan. A similar presentation was made to the American Planners Association
Conference in Chicago in 2001.

In 2002 the State Hazard Mitigation Officer staff made a presentation on Wisconsin’'s
disaster history and hazard mitigation programs to the Wisconsin Land Information
Council during the group’s brown bag lunch meeting. The presentation convinced the
council’s director to try to integrate hazard mitigation into the state comprehensive
planning initiative. In addition, WEM mitigation staff recommended the addition of a
hazard planning goal to the state comprehensive planning goals. However, no
substantive hazard mitigation element has been added to comprehensive planning
requirements at this time.
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As a result of the above activities and additional discussions, a staff person from the
Department of Administration’s comprehensive planning section joined the Wisconsin
Hazard Mitigation Team in 2003. In addition, the State Hazard Mitigation Officer now
participates on the State Agency Resources Working Group (SARWG) as described
previously in this section.

WEM staff used local comprehensive planning as one of the criteria for awarding points
to PDM planning grant applicants in 2002 recognizing that there would be benefits from
developing a comprehensive plan that would assist communities in developing all
hazard mitigation plans. WEM reviewed the planning elements for similar or duplicate
requirements of the all-hazards mitigation plan so that communities preparing a
comprehensive plan and a mitigation plan could minimize the duplication of effort and
better integrate the two plans. A list of the nine planning elements and some ideas on
how to integrate all hazards mitigation planning concepts into them are included in the
Resource Guide to All Hazards Mitigation Planning in Wisconsin. In addition, where to
integrate the comprehensive planning elements into the all hazards mitigation plan are
also described in the guidance and are discussed at the Hazard Mitigation Planning
Workshops held at least once a year.

The Council of Regional Planning Organizations represents the nine Regional Planning
Commissions in Wisconsin. For most communities in Wisconsin, Regional Planning
Commissions serve as the only affordable local planning body available and are a
source of planning expertise. The Commissions provide the mechanism by which
multiple jurisdictions within a region may coordinate their plans. Most of Wisconsin’s
Commissions are engaged in assisting communities in developing their comprehensive
plans as required by State Law. Recognizing the close relationship that the
Commissions have with local governments and the resources that they can provide, and
the link between comprehensive and hazard mitigation planning, a representative from
the Council of Regional Planning Organizations joined the Wisconsin Hazard Mitigation
Team in 2003. This member serves as a conduit between the Commissions and the
Team. Having the Council participate on the Team will help the state share resources,
combine planning requirements, avoid duplication, and provide additional local and
regional assistance to communities that choose to plan. The Commissions have
developed many of the local hazard mitigations plans either approved or presently
underway as well as assisting the counties with the five-year update requirement.

As part of the State’s mitigation planning efforts, local mitigation plans are being
developed as planning grant funds are available. A countywide planning effort including
both incorporated and unincorporated areas of the county is highly encouraged and
receives priority for funding. This will ensure that as many jurisdictions as possible
remain involved in the mitigation planning process. The county all hazard mitigation
plan will normally be a separate stand-alone document, but it can be an annex to the
County’s Emergency Operations Plan as well as part of a comprehensive plan. Any
jurisdiction within a county may prepare a mitigation plan specific to that jurisdiction;
separate from the county all hazards mitigation plan.

Local governments and Regional Planning Commissions as well as consultants are
using information contained in the State of Wisconsin Hazard Mitigation Plan to develop
local all hazard mitigation plans. As the local plans are developed, the information
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provided through those planning efforts will be available to WEM mitigation staff to
incorporate into the State Plan. There will be continuous improvement of all the plans
as they are reviewed and updated every three years for the State and five years for the
local plans. For more information on the local hazard mitigation process, see Section 6.

WEM received a FFY05 Planning Grant to assist with the state structure inventory.
WEM has successfully hired a staff member who has started this huge endeavor. In
addition, WEM received a FFY0O7 PDM Planning Grant to assist in the three-year State
plan update. However, most of the FFYQ7 Planning funds were used to do a statewide
HAZUS analysis for all counties. WEM contracted with University of Wisconsin Land
Information and Computer Graphics Facility (LICGF) and the Polis Center to complete a
statewide flood risk assessment. The results of that risk assessment can be found in
Section 4 of this plan. Each of the 72 Wisconsin counties will receive their flood risk
assessment that they can incorporate into their own hazard mitigation plans.

Over the years, WEM has worked to identify partners interested in participating in the
State’s mitigation efforts. Integration of other federal, state, and local agencies,
business and industry, and private non-profit organizations into the State mitigation
program has been an ongoing process that also has helped to educate WEM'’s partners
concerning the importance of mitigation. Another relationship that developed during the
planning process was WEM working with Wisconsin’s Rural (Electric) Cooperatives to
develop the Rural Cooperative Hazard Mitigation Plan annex for the State of Wisconsin
Hazard Mitigation Plan. When completed, the annex will examine all of the hazards and
risks for the areas that rural electric cooperatives operate in. In addition, the annex
identifies mitigation strategies and action items for rural cooperatives.

This educational process also has resulted in WEM'’s partners using mitigation in their
programs and plans over time. These discussions and/or meetings have involved
reviews of current programs and policies that promote or could potentially promote
mitigation initiatives. Many of the mitigation successes since the 1993 floods have been
as a direct result of these meetings and discussions. The lessons learned through
these programs and activities have contributed to the development of the State Plan
and have been integrated into their own plans, programs and procedures. The State
Capability Assessment in the Section 5, Mitigation Strategy, includes a detailed
description of where and how mitigation is integrated into specific agency plans, policy,
programs and initiatives.
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SECTION 3
MITIGATION IN WISCONSIN

For years, Wisconsin Emergency Management and Wisconsin communities have
focused on doing a good job in responding to disasters. However, the disaster events of
the past 15 years have increased the need to address disaster prevention and hazard
mitigation. This section describes the history of Wisconsin’s mitigation programs and
how they have matured through the 1990’s and into the new millennium. The state
continues to emphasize mitigation and the importance of its role in emergency
management. Now is the time to place equal emphasis on being proactive and on
making communities disaster resistant.

3.1 SECTION 404-HAZARD MITIGATION GRANT PROGRAM

The Section 404-Hazard Mitigation Grant Program (HMGP) is a critical component of
the state’s mitigation efforts. The program was created in November 1988 as a result of
the Robert T. Stafford Disaster Relief and Emergency Assistance Act that amended PL
93-288, the Federal Disaster Relief Act of 1974. The HMGP is administered by
Wisconsin Emergency Management and makes grants available to state and local
governments as well as eligible private, non-profit organizations and Indian tribes to
implement long-term mitigation measures following a major disaster declaration. Eligible
projects must be environmentally sound, cost-effective, solve a problem and prevent
future disaster damages. In order to receive HMGP funds, a community must be
participating and in good standing with the National Flood Insurance Program (NFIP).

Under the terms of the original program a proposed project had to be in the designated
disaster area or have a direct positive impact on the area. The amount of HMGP funds
were allocated based on 10% of the federal share of the Public Assistance funds
approved for the declaration. The grants were 50% federally funded and required a
50% match. In Wisconsin, the state split the local match and paid for 25% of total
project costs. Based on this funding allocation, there were very limited funds available
for mitigation activities. Wisconsin Emergency Management received four federal
disaster declarations from 1988 until 1993 with only $915,000 ($475,500 federal share)
in HMGP funds available for all four declarations. It was very difficult to identify and
develop viable projects and to administer the program with these limited funds.

3.2 HAZARD MITIGATION AND RELOCATION ASSISTANCE ACT

A turning point for the HMGP was in 1993 during the Great Midwest Flood. Due to the
magnitude of the flooding in the nine Midwest states, the President signed the Hazard
Mitigation and Relocation Assistance Act that amended Section 404 of the Stafford Act
on December 3, 1993. This amendment significantly increased the amount of funding
available in the HMGP in two ways. First, it increased the federal share of grant funds
from 50% to 75%. Second, the proportion of federal funds allotted to the HMGP was
increased to 15% of the federal funds spent on the Individual and Public Assistance
Programs for each disaster, whereas before it was based on 10% of the federal funds
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spent in the Public Assistance Program only. The change of the funding formula raised
the amount of HMGP funds available in the state for the 1993 Midwest Flood from $2
million to $14 million. Unfortunately, in 2003 the amount of federal funds allocated to
each federal declaration was reduced from 15% to 7.5%. States including Wisconsin
strongly supported restoring the federal share back to 15% of the Individual and Public
Assistance Funds for each federal declaration. Subsequently the formula was changed
back to 15%.

In addition, on August 6, 1993, Congress approved HR 2667 that provided $5.3 billion in
supplemental disaster appropriations to federal agencies to assist state and local
governments recover from the widespread flooding. Eleven federal agencies received
supplemental funds including FEMA, the Department of Housing and Urban
Development and the Economic Development Administration. These programs played
an important role in the state’s recovery from the devastating floods. These additional
funds helped to rebuild homes, infrastructure, and businesses, as well as support
implementation of community mitigation projects.

3.3 WISCONSIN INTERAGENCY DISASTER RECOVERY GROUP

Another important and significant outcome of the 1993 federal declaration was the
formation of the Wisconsin Interagency Disaster Recovery Group (IDRG). As a result of
the additional funding that was made available through HR 2667, there was a need to
form a group of federal and state agencies to develop a mitigation strategy and
coordinate long-term recovery efforts. This group, consisting of individuals from a core
group of agencies, met on a weekly basis to act as a clearinghouse for communities
proposing long-term recovery projects. The IDRG initially consisted of FEMA, WEM,
the Economic Development Administration, the Department of Administration, the
Department of Commerce (formerly Development), the Department of Natural
Resources and the State Historical Society. The Farmers Home Administration, Natural
Resources Conservation Service, and the State Departments of Workforce
Development (formerly Industry, Labor and Human Relations) and Transportation would
also join the group. In addition, there was an individual representing the Regional
Planning Commissions. The IDRG’s mission was: “To develop a cooperative federal
and state disaster recovery effort that can assist communities and regional agencies in
utilizing all available funding sources to recover from and mitigate the future effects
associated with the damages from natural hazards.”

The objectives of the IDRG to achieve the mission were to:

e Serve as a clearinghouse for tracking and status reporting of disaster recovery
project applications;

e Encourage and assist funding submissions from communities for recovery and
hazard mitigation projects;

e Assure full utilization of all available and applicable funding sources for recovery
and mitigation projects;
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e Encourage the enhancement of recovery projects with hazard mitigation
measures; and
e Assist in the avoidance of funding duplication for recovery and mitigation efforts.

In addition to the IDRG, the Wisconsin Interagency Hazard Mitigation Recovery Office
(WIHRO) was established by FEMA. This office was set up in WEM headquarters and
was staffed with a full-time FEMA staff person who worked closely with WEM staff and
supported the efforts of the core group of state and federal agencies. The WIHRO staff
person monitored the status on all projects submitted to the agencies. The WIHRO staff
grew to two in the following years and played a vital role in implementing mitigation
projects within the state until 1996.

FEMA established the policy to fund projects that reduced future disaster losses through
acquisition and relocation of properties that were most prone to flood damages.
Although many other types of projects were funded through the various agencies, the
IDRG also established priority funding for projects consisting of acquisition, demolition,
relocation and/or floodproofing of floodprone properties.

In keeping with the objectives of the IDRG, the agencies worked together to identify and
fund as many mitigation projects as possible. In many instances, several agencies
provided funding on the same project to ensure that the project would be completed.
The IDRG worked to “package” funding for communities so that even local match
requirements would be funded. In addition to addressing funding issues, agencies on
the IDRG often provided technical assistance in implementing projects. This included
technical assistance in areas involving relocation assistance, floodplain management
community compliance, environmental contamination, historical consultation, reviewing
and expediting building review and permits and the Americans with Disabilities Act.

The success of the IDRG demonstrated the need to continue the group. Therefore, the
IDRG continued to function after each disaster declaration to coordinate long-term
recovery efforts until 2003 when the group was combined with the State Hazard
Mitigation Team to form the Wisconsin Hazard Mitigation Team.

Another significant outcome of the 1993 declaration was the recognition of the need to

hire a full-time State Hazard Mitigation Officer (SHMO) at WEM. The SHMO was hired
in August 1994. A full-time Assistant SHMO was added in 1998. A Disaster Response
and Recovery Planner and a Hazard Mitigation Planner were added in 2003 and 2007

bringing the total to four full-time staff.

Another positive change to the HMGP occurred in April 1997 when the regulations were
changed to allow the use of HMGP funds statewide instead of limiting them to be used
in the designated disaster area.

In October 2000, Wisconsin Emergency Management became a HMGP Managing
State. FEMA has recognized the State as having certain capabilities in the area of
performing benefit-cost analysis and environmental reviews for proposed projects.
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Based on a Memorandum of Understanding signed between FEMA and WEM, the State
prepares a project summary sheet for all HMGP applications submitted to FEMA.
Instead of reviewing the entire application package, FEMA reviews the project summary
sheet and approves the project and environmental documents. This greatly streamlined
the approval process. With the passage of the Disaster Mitigation Act of 2000
(DMA2K,) 44 CFR 201 published February 26, 2002, stated, "Management State means
a State to which FEMA has delegated the authority to administer and manage the
HMGP under the criteria established by FEMA . . . ." Eight years after the passage of
DMAZ2K, FEMA has not developed such criteria, therefore, on February 15, 2006, the
MOU recognizing Wisconsin as a Managing State was terminated by FEMA, Region V.
Although the MOU is not in effect, the State continues to perform all of the activities
identified in the MOU.

3.4 DISASTER MITIGATION ACT OF 2000

On October 30, 2000, the Disaster Mitigation Act of 2000, was enacted and amended
the Stafford Act. The purpose of the Act was to establish a national program for pre-
disaster mitigation, streamline administration of disaster relief and control federal costs
of disaster assistance. Section 322 of the act will have a great impact on the HMGP.
This section increases HMGP funding from 15% to 20% for those states that have an
approved "enhanced" State Hazard Mitigation Plan. In addition, it established a
requirement for local and tribal mitigation plans and authorized 7% of the HMGP funds
to be available to states to be used in developing such plans. Interim Final Rules (44
CFR Parts 201 and 206) were published on February 26, 2002, and contained the rules
for hazard mitigation planning and the Hazard Mitigation Grant Program. The rules
addressed state and local mitigation planning requirements. The Final Rule for 44 CFR
Parts 201 and 206 were published on October 31, 2007, with several amendments.
The final rule included information regarding repetitive flood claims, severe repetitive
loss, and further defined federal, state and local responsibilities. Section 201.7 of the
Rule included specific planning requirements for tribal mitigation plans. The major
change to the rule was the requirement that all plans approved after October 1, 2008,
must address participation in the NFIP and continued compliance with the NFIP
requirements as well as NFIP insured properties that have been repetitively damaged
by floods.

3.5 FLOOD MITIGATION ASSISTANCE PROGRAM

The HMGP is primarily a post-disaster assistance program. On September 23, 1994,
the National Flood Insurance Reform Act (NFIRA) was signed into law. The purpose of
the NFIRA is to improve the financial condition of the National Flood Insurance Program
(NFIP) and reduce the federal expenditures for federal disaster assistance to flood
damaged properties. One of the things that the NFIRA did was create a pre-disaster
mitigation program called the Flood Mitigation Assistance (FMA) program. FMA is
state-administered through WEM and is a cost-share program (75 % federal, 25% local
match) through which states and communities can receive grants for flood mitigation
planning, technical assistance and mitigation projects.
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The overall goal of the FMA is to fund cost-effective measures that reduce or eliminate
the long-term risk of flood damage to buildings, manufactured homes and other NFIP-
insured structures. Other goals are: Reduce the number of repetitively or substantially
damaged structures and the associated claims on the NFIP; encourage long-term,
comprehensive mitigation planning; respond to the needs of communities participating
in the NFIP; and complement other federal and state mitigation programs with similar
goals.

The program is subject to the availability of appropriation funding as well as any
directive or restriction made with respect to the funds. Each state receives an allocation
based on the number of flood insurance policies in force and the number of repetitive
loss structures in the state. Repetitive loss structures are those structures that have
had two or more flood insurance claims of at least $1,000 each in the last ten years.
The minimum amount any state receives is $10,000 for mitigation planning grants and
$100,000 for project grants to implement mitigation activities identified in approved
mitigation plans. States may submit applications above the allocation to be considered
through a national competition. In addition, up to 10% of the project funds are allowed
for the state to use for management costs. Up until 2003, the state did not utilize the
management cost (or previously known as technical assistance) funds and applied
those funds to implement projects. The State utilized management cost funds again in
2005 and 2007, but not 2006. Subapplicants may also now request up to 5% of the
grant for management costs. Although the state solicited FMA applications in 2008, no
applications were received, therefore, the State did not apply for FMA funds. Below is
the FMA funds (federal share) the State has received and implemented:

FEY | PLANNING | PROJECT | TECH ASST | TOTAL

1996/1997 | $ 11,800 |$ 117,100 $ 128,900
1998* $ 30,754 |$ 401,500 $ 432,254
1999 $ 11,250 |$ 125,100 $ 136,350
2000 $ 13,307 $ 148,110 $ 161,417
2001 $ 14,257 $ 145,250 $ 159,507
2002 $ 13,800 |$ 114,125 $ 127,925
2003 $ 0 |$ 89349 |% 3811 $ 93,160
2004 $ 0O |$ 019% 0 $ 0
2005 $ 13,399 |$ 107,512 |$ 8,183 $ 129,094
2006 $ 10,364 |$ 0% 0 $ 10,364
2007 $ 180,441 | $ 5,360 $ 185,801
TOTAL $118,931 $1,428,487 | $17,354 $1,564,772

Source: WEM, 2008
* Due to unspent funds of other states, Wisconsin was able to receive additional funds.

As with the HMGP, to receive FMA grant funds, the community must be participating
and in good standing with the NFIP. Eligible projects and criteria are basically the same
as for the HMGP. The biggest difference is that the projects must reduce the risk of
flood damage to structures insured under the NFIP.
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The FMA program is difficult to administer in the state due to the following: The small
amount of funds received, funds can only be used to protect structures insured through
the NFIP and a community must now have a FEMA approved all hazard mitigation plan
that meets FMA requirements in order to receive FMA Project Grant funds with the
project identified in the plan. Planning grant funds can only be used for flood mitigation
planning or only that portion of the all hazard mitigation plan that addresses the flood
hazard, not an all hazards approach. Due to this restriction, it is difficult to award
planning grant funds. Planning grant funds awarded in 2005 and 2006 were utilized to
enhance the flood risk assessments in existing all hazard mitigation plans. New
requirements that went into affect October 1, 2007, require all hazard mitigation plans to
include the FMA requirements. This should improve the ability to fund FMA projects as
the plans will meet FMA requirements as well as requirements of the other mitigation
programs. To date, the majority of Project Grant funds have been provided to the Cities
of Darlington and Brookfield, and Kenosha and Jefferson Counties. There are eleven
FMA approved plans.

In addition to the above requirements, in 2003 and 2004 FEMA issued guidance that
required FMA Planning and Project Grant funds be used to mitigate repetitive loss
properties identified in the FEMA’s Repetitive Loss Report. The State sent 2003
Planning Grant applications on two different occasions to communities identified with
one or more repetitive loss properties. The State submitted a Planning Grant
application for the City of Alma, the only community to submit an application. The
application was denied as there are no repetitive loss properties identified for the City.
Since the State did not receive any eligible applications, the Planning Grant funds were
returned to FEMA. The State solicited applications for the 2004 funds, with a similar
outcome as in 2003. In 2005, emphasis was placed on utilizing funds for repetitive loss
properties, but it was not a requirement. The State solicited FMA project grants from
those communities with approved plans. A project grant was awarded to Jefferson
County for the acquisition and demolition of one structure. A planning grant was
awarded to the City of LaCrosse to further enhance the City's flood hazard risk
assessment in the LaCrosse County's All Hazard Mitigation Plan. FMA funds in 2006
were awarded to Kenosha County for the acquisition and demolition of one structure
and to Clark County to further enhance the flood risk assessment in the all hazard
mitigation plan. Unfortunately the property owner declined the buyout offer, and
Kenosha County's award was withdrawn. Kenosha County again received project grant
funds in 2007 for the acquisition and demolition of one structure. The State did not
receive any planning grant applications; therefore, those funds were not utilized. The
State solicited FMA planning and project grant funds in 2008; however, no applications
were submitted. Therefore, the State did not utilize its 2008 FMA allocation.

A NFIP report dated July 31, 2008, identified 508 properties among 90 communities that
meet the repetitive loss definition. The report also indicated that 62 properties have
been mitigated among bringing that number down to 446 properties among 84
communities. Of the 84 communities, 75 have five or less repetitive loss properties.
Eight communities have over 5 but less than 20. The City of Milwaukee has the most
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RLP at 212. The 2005 State Plan identified 320 repetitive loss properties. The
increased number in repetitive loss properties from 2005 can be attributed to back to
back flooding disasters in 2007 and 2008, that both resulted in federal declarations.
Fourteen of the 31 counties included in the 2008 declaration were also impacted by the
2007 disaster. A summary of Wisconsin’'s Repetitive Loss Report dated April 2004 is
presented in Appendix E. It was the State's intent to update this report for this Plan
update, however, to due the fact that NFIP's SQAnet was basically unavailable for most
of the summer, it was impossible to update this report. Further, State Mitigation staff is
not allowed access to FEMA's Bureaunet. The state makes every attempt to mitigate
repetitive loss properties through the HMGP, PDM, FMA, RFC and SRL programs.
However, the state has had difficulty obtaining correct and timely data from FEMA/NFIP.
Repetitive loss data is continuously changing after every event and as claims are
processed.

3.6 REPETITIVE FLOOD CLAIMS PROGRAM

In 2006, Congress appropriated $10 million for the Repetitive Flood Claims (RFC)
program to provide funding to reduce or eliminate the long-term risk of flood damage to
structures insured through the NFIP that have had one or more claim payments for flood
damages. RFC funds are made available to mitigate structures within a state or
community that cannot meet the requirements of the FMA program for either cost share
or capacity to manage the activities. RFC grants were 100% federally funded, and
could be used to acquire, demolish or relocate NFIP insured properties that had at least
one paid flood claim with priority given to those properties that met the SRL definition.
Like the FMA program, state and local management costs are available. The State is
required to have an approved Hazard Mitigation Plan; however, a local mitigation plan is
not required. The applications are submitted to FEMA through a national competition.
The projects with the most saving or benefits to the program receive priority. The State
did not receive any RFC applications in 2006 and 2007. The 2008 and 2009 guidance
in addition to acquisition, demolition or relocation identified eligible activities of
elevation, dry floodproofing of non-residential structures and minor localized flood
control projects with funding limited to $1 million per project. The State again did not
receive any RFC applications in 2008. For 2009, the State is working with a community
in Waukesha County on the potential acquisition and demolition of a property that was
substantially damaged in the June 2008 floods.

3.7 SEVERE REPETITIVE LOSS PROGRAM

The NFIP pays out $200 million annually in flood insurance claims, but about 30% of the
total claims go to property owners who hold only 1% of the 4.5 million policies issued.
Congress worked on a bill for several years to address these Severe Repetitive Loss
(SRL) properties. As a result of that work, the Bunning-Bereuter-Blumenauer Flood
Insurance Reform Act of 2004 was signed into law on June 30, 2004. The Act includes
measures to address those properties that result in a disproportionate amount of claims
on to the NFIP. The Act creates a pilot program for mitigation of severe repetitive loss
properties, and funding in the FMA Program will be increased from $20 to $40 million for
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five years. “Severe repetitive loss properties” are defined as NFIP-insured residential
properties that (a) have at least 4 or more NFIP claim payments over $5,000 each,
when at least two such claims have occurred within any 10-year period, and the
cumulative amount of such claims payments exceeds $20,000; or (b) for which at least
two separate claims payments have been made with the cumulative amount of such
claims exceeding the value of the property.

The SRL Pilot Program was announced in 2008 with $80 million available to mitigate
properties that met the SRL definition. The purpose of the program is to reduce or
eliminate the long-term risk of flood damage to SRL residential properties and the
associated drain on the NFIP from such properties. Eligible activities include
acquisition, demolition or relocation; elevation; dry floodproofing of historic structures;
minor physical localized flood control projects; and mitigation reconstruction (demolition
and rebuilding of structures.) Like the FMA and RFC programs, state and local
management costs are available. Both the State and community must have an
approved hazard mitigation plan that meets the requirements of 44 CFR Part 201.
Funding is 75% federal with a 25% local match. The match can be reduced to 10% for
states with an approved State mitigation plan that includes a strategy for reducing the
number of repetitive loss properties. The State of Wisconsin will support, through
funding and technical assistance, the development of local mitigation plans in counties
with severe repetitive loss properties. It is a priority of Wisconsin Emergency
Management to provide a grant to those counties that currently do not have a local
hazard mitigation planning grant and have severe repetitive loss properties. In addition,
WEM will work one-on-one with the county to assist in the plan, as well as with the
community to assist in the project application for SRL properties.

There were 17 states designated at "target states" meaning they had more than 51
identified SRL properties. lllinois was the only State in Region V that met this criteria.
Target states received allocations based on the number of SRL properties in the state.
Ten percent was set aside for non-target states. As of August 31, 2008, Wisconsin had
four identified properties that met the SRL definition; one in Jefferson and Pierce
Counties, and two in Washington County. Jefferson County has acquired and
demolished the identified structure. Washington County does not have an approved
hazard mitigation plan; therefore, they are ineligible for the SRL program. WEM offered
a hazard mitigation planning grant under the 1768 declaration and Washington County
said that they were not interested.

If the owner of a severe repetitive loss property refuses an offer made under the
program, the flood insurance premium will increase to 150% upon renewal; and again
increased another 150% subsequent to each future claim of more than $1,500.

3.8 PRE-DISASTER MITIGATION
The Disaster Mitigation Act of 2000 (DMAZ2K), Public Law 106-390, was signed into law
on October 30, 2000, and established a national program for pre-disaster hazard

mitigation. The purpose of the law was to create a significant opportunity to reduce
disaster losses through pre-disaster mitigation planning; streamline recovery process
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through planned, pre-identified, cost-effective mitigation; and link pre- and post-disaster
mitigation planning and initiatives.

Section 203 of the Stafford Act, as amended by Section 102 of the DMA2K, created the
Pre-Disaster Mitigation (PDM) program. The PDM makes funding available to state,
local and Indian Tribal governments to implement cost-effective hazard mitigation
activities that complement a comprehensive mitigation program. Funding may be
awarded for the development of an all-hazards mitigation plan or for a cost-effective
hazard mitigation project. Like the HMGP, FMA, RFC and SRL programs, applicants
must be participating in the NFIP (if they have been identified as having special flood
hazard area) and be in good standing.

Interim Final Rule, 44 CFR Part 201, Hazard Mitigation Planning, published February
26, 2002, and Final Rule published October 31, 2008, established criteria for State and
local hazard mitigation planning authorized by Section 322 of the Stafford Act, as
amended by Section 104 of the DMA2K. After November 1, 2003, local and tribal
governments applying for PDM funds through the states have to have an approved local
mitigation plan prior to the approval of local mitigation project grants. States are also
required to have an approved Standard State mitigation plan in order to receive PDM
funds for State or local mitigation projects after November 1, 2004. The development of
this plan will meet that requirement. Therefore, the development of State and local
hazard mitigation plans is the key to maintaining eligibility for PDM funding.

Successful grants receive 75% federal funding to total project costs. The applicant is
responsible for 25%. Small impoverished communities may receive federal funding of
90%. The local share may be in the form of in-kind services as well as dollars;
however, no other federal source of money may be used to fund the local share.

In 2002 FEMA provided a one-time grant in the amount of $50,000 to the states for
developing a statewide strategy for PDM program implementation. The grants were to
assist the states to prepare for and develop processes and procedures for implementing
the program. The State used the funds to contract with the Council of Regional
Planning Organizations to develop local mitigation planning guidance. Members of the
Council are representatives from the Regional Planning Commissions throughout the
State. The Resource Guide to All Hazards Mitigation Planning was completed and has
been used to provide guidance to local and tribal governments developing mitigation
plans. The Guide is utilized at planning workshops and distributed upon request. The
Guide can be found on WEM'’s website at http://emergencymanagement.wi.gov.

In addition to the one-time $50,000 grant, each state was eligible for PDM funds based
one one-percent of the 2002 PDM appropriation of $25 million. The remaining balance
of the funding was based on each State’s percentage of total US population. Based on
this formula, the State received $476,883 in federal funds. The funds were used to
award planning grants to thirteen counties and five jurisdictions for the development of
all hazard mitigation plans. In addition, FEMA provided planning grants directly to three
of the states Tribal governments.
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The 2003 PDM budget provided $150 million. FEMA provided $248,375 in federal
funds to each state. The funds were used to award planning grants to another seven
counties in the State for the development of mitigation plans.

The remaining PDM appropriation of approximately $130 million was made available to
initiate a national PDM competitive grant program for pre-disaster mitigation activities.
The intent of the PDM-C is to provide a consistent source of funding to sate, tribal and
local governments for pre-disaster mitigation planning and projects. The State
submitted five Planning Grant applications (three counties and two Tribal governments),
six Project Grant applications, as well as a State Management Cost grant for a total of
$4,166,386 ($3,142,441 federal share.) One planning and one project subgrant were
determined to be small and impoverished, therefore, eligible for 90% federal funding.
The PDM-C applications were determined to be eligible were evaluated by a National
Evaluation Panel in accordance with PDM-C Grant Guidance and Notice of Funds
Avalilability, and subsequently were approved for funding. In addition, one tribal
organization applied as a grantee to FEMA and received a planning grant.

PDM-C funds for 2004 and 2005 were combined and announced in FFY2005. The
State's application included 19 planning and 5 project grants in addition to State
Management Costs in the amount of $3,549,249. The State was awarded $1,464,463
for 17 planning grants, and one project for the acquisition and demolition of one
structure, along with State Management Costs. An environmental assessment for a
final project has been approved and the State and community are waiting for project
approval and obligation of funds.

PDM-C funding in 2006 was reduced to $50 million nationwide. This limited the states
applications to five subapplications plus management costs. The State submitted three
planning, two project grants, and state management costs totaling $947,011. The
planning grants and one project were funded in the amount of $243,553. The second
project application for a storm shelter was determined to be eligible, but was not funded
due to the lack of funds. The application was resubmitted in 2007.

The State submitted a PDM-C application in 2007 for $1,831,102. The application
included a request for 11 planning grants and 1 project as well as state management
costs. Nine of the 11 planning grants have been approved along with State
Management Costs for a total of $1,119,177. The project grant for a community storm
shelter from 2006 was resubmitted for funding in 2007. The project was found to be
eligible and is presently undergoing an environmental assessment.

The 2008 PDM-C application included 7 planning grants and 1 project along with State
Management Cost for a total of $2,167,758. The planning grants and State
Management Costs were approved in the amount of $262,914. As a result of a
Congressional Directive, the State submitted a LPDM (Legislative Pre-Disaster
Mitigation) grant in the amount of $630,000. That request is pending.
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FFY PLANNIN PROJECT MANAGEMENT TOTAL

2002 $ 620,324 $ 15,520 $ 635,844
2003 $ 298,333 $ 32,834 $ 331,167
2003 PDM-C $ 230,990 $3,752,039 $176,812 $4,159,841
2005* $1,064,142 $ 250,000 $150,321 $1,464,463
2006 $ 156,412 $ 65,000 $ 22,141 $ 243,553
2007* $1,049,085 $ 70,092 $1,119,177
2008 $ 159,017 $ 23,897 $ 182,914
TOTAL $3,578,303 $3,578,303 $491,617 $8,136,959.00

*Projects pending approval have not been included

Only those communities that have an approved all-hazards mitigation plan are eligible
to apply for future PDM-C project funds.

As a result of the PDM funds that have been made available to the State, 64 all hazard
mitigation plans are complete or under development (47 counties, 8 county plan
updates, 5 jurisdictions, 3 Tribal governments, and 1 university). In addition, 5 Tribal
governments have received PDM grants directly from FEMA. As stated previously, the
DMAZ2K also authorized 7% of HMGP funds to be available to states to be used for
developing mitigation plans. As a result of that authorization, another 18 plans (11
counties, 2 county plan updates, and 5 single jurisdictions) have been funded. Two

(2) more countywide plans have been developed under the Project Impact initiative.
Total planning efforts involves 60 counties, 10 county plan updates, 11 single
jurisdictions, 8 Tribal governments, and 1 university for a total of 90 plans. The federal,
state, and local or Tribal investment in this planning effort is over $4 million.

3.9 UNIFIED HAZARD MITIGATION ASSISTANCE PROGRAM

Beginning FFY 2009, FEMA has unified the PDM program with the FMA, RFC and SRL
programs into a unified Hazard Mitigation Assistance (HMA) program application cycle.
The statutory origins of the programs differ, but all share the common goals of reducing
the loss of life and property due to natural hazards. It is said that 80% of the programs
are similar with 20% in unique difference. FEMA has combined the guidance for the
four programs into one comprehensive document. It consolidates program eligibility
information under one cover and outlines both the common elements and spells out the
unique requirements among the programs so that officials can easily identify key
similarities and differences between the various programs. Ultimately the HMGP will be
integrated into the HMA guidance, providing a single guidance and referenced
documents for both pre and post disaster hazard mitigation assistance. The application
period for the 2009 HMA program is due December 19, 2008. The State has sent
information and the HMG Guidance to communities through the County Emergency
Management Directors as well as posting it on WEM's website.
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3.10 STATE PRIORITIES

As stated previously, the IDRG continued to meet to address long-term recovery issues
after each disaster declaration. Since 1993, WEM and the IDRG (now WHMT) have
established the priority of acquisition, demolition, relocation, and/or floodproofing of
floodprone properties, and have approved projects for these activities. In administering
the mitigation programs, WEM has established the following priorities based on funding
availability and provided the projects meet all of the program criteria:

e Acquisition and demolition of properties substantially damaged,;

e Acquisition and demolition of repetitive loss properties and severe repetitive loss
properties;

Acquisition and demolition of damaged properties in the floodplain;

Acquisition and demolition of floodplain properties;

Acquisition of flood damage properties not in the floodplain;

Floodproofing or retrofitting flood damaged structures in the floodplain;
Floodproofing or retrofitting flood damaged structures not in the floodplain; and
Other hazard reduction projects (such as detention ponds, storm sewer
improvements, protection of utilities, drainage, etc.).

Mitigation of RLP and SRL properties is a FEMA and state priority. Projects with such
properties included receive higher funding priority. Educational or public awareness
projects are funded under the 5% HMGP set-aside when it is felt there will be a positive
outcome from the project. In addition, the State has utilized 7% of the HMGP funds
available since 2001 to award Planning Grants to communities for the development of
all hazard mitigation plans.

3.11 STATE FLOODPLAIN MANAGEMENT PROGRAM

The Wisconsin Department of Natural Resource’s (DNR) Floodplain Management
Program plays an important role in state mitigation. Program staff assists communities
in administering their local floodplain management programs, make substantial damage
determinations after a flood and ensure that communities are in compliance with their
local ordinances. In addition, they work to provide assistance to non-participating
communities that wish to enter the NFIP and provide technical assistance to
participating communities interested in enrolling in the Community Rating System
(CRS). Floodplain Management staff provides technical assistance to the Wisconsin
Hazard Mitigation Team (WHMT) as well as WEM mitigation staff in administering the
mitigation programs and developing a repetitive loss strategy for the state. Floodplain
Management staff provides training to local government and emergency management
officials on floodplain management and mitigation. In 1995 the Department of Natural
Resources developed the “Wisconsin Community Flood Mitigation Planning
Guidebook.” In addition to the guidebook, WEM developed additional planning
guidance to meet FMA planning requirements. The guidebook and guidance were
provided to assist local governments in developing local flood mitigation plans and
focused on a planning process.
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As an accompanying tool, the Department of Natural Resources with some financial
assistance from FEMA/WEM developed the video “Mitigation Revitalizes a Flood
Community: The Darlington Story.” The video focused on the city and how repeated
flooding forced them to look at implementing mitigation measures. The city used a
mitigation planning process similar to the one described in the guidebook to find
solutions to reduce the flooding and attack the underlying economic problems
associated with it. The video discussed how the city brought civic leaders, business
owners and citizens together through the planning process to identify solutions to the
problems. The efforts of the city have been recognized in videos produced by FEMA
and the Association of State Floodplain Managers (ASFPM). WEM and the Department
of Natural Resources have sponsored and conducted flood mitigation planning
workshops using both of the above as training tools.

The DNR has produced a brochure, "Living in the Floodplain: What You Need to Know
— Who You Need to Know", which has been widely distributed after the 2007 and 2008

flooding events. The brochures are handed out at the Public Officials Briefings, training
workshops, public meetings and at the Disaster Recovery Centers.

After flooding events, local officials are responsible for inspecting flood damaged
structures in the special flood hazard area (SFHA) to determine if they are substantially
damaged (50% or more damaged), therefore, requiring the property owner to bring a
non-conforming structure into compliance with the local floodplain ordinance. After the
2004, 2007, and 2008 federal disaster declarations DNR and WEM mitigation staff
conducted Substantial Damage Determination Workshops to provide information to
local officials on their responsibilities under their local floodplain ordinance as well as
advise them of their mitigation options. In addition, DNR sponsored the FEMA L-273
course, Managing Floodplain Development through the NFIP in 2007 in LaCrosse and
2008 in Kenosha County. Local officials from around the state attended the class.

There are 561 communities including all 72 Wisconsin counties that have identified
flood hazard areas. There are presently 512 communities participating in the NFIP (496
in regular program and 16 in the emergency program). There are another 61
communities with a special flood hazard area identified, but are not participating in the
program. Eleven communities have been suspended from the regular program, and one
from the emergency program. Contact is made with these communities after a disaster
declaration to provide them with information and technical assistance and encourage
them to join the program. There are serious consequences when a community is not
participating in the program. Flood insurance is not available to individuals and
businesses. In turn, lending institutions cannot approve mortgages for properties
located in an identified special flood hazard area without the purchase of flood
insurance. In addition, certain disaster assistance such as home repair funds is not
available to individuals, and businesses as well as local governments. For instance, the
communities are not eligible for the FEMA mitigation programs.
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The National Flood Insurance Program’s (NFIP) Community Rating System (CRS) was
implemented in 1990 as a program for recognizing and encouraging community
floodplain management activities that exceed the minimum NFIP standards. The
National Flood Insurance Reform Act of 1994 codified the Community Rating System in
the NFIP. Under the CRS, flood insurance premium rates are adjusted to reflect the
reduced flood risk resulting from community activities that meet the three goals of the
CRS: (1) reduce flood losses; (2) facilitate accurate insurance rating; and (3) promote
the awareness of flood insurance.

There are ten CRS classes: class 1 requires the most credit points and gives the largest
premium reduction; class 10 receives no premium reduction. The CRS recognizes 18
creditable activities, organized under four categories: Public Information, Mapping and
Regulations, Flood Damage Reduction and Flood Preparedness.

The table below describes the credit points earned, classification awarded and premium
reductions given for Wisconsin communities in the National Flood Insurance Program
Community Rating System.

Community Community Name CRS Entry é?eréir\}te Current Credit For | Credit For
Number Date Date Class SFHA Non- SFHA
550001 |Adams County 10/1/91 05/1/07 8 10 5
550612 |Allouez, Village of 10/1/92 10/1/02 7 15 5
550128 |Eau Claire, City of 10/1/91 10/1/01 8 10 5
550578 [Elm Grove, Village of 4/1/01 10/1/06 6 20 10
550022 |Green Bay, City of 10/1/91 10/1/01 7 15 5
555562 |La Crosse, City of 10/1/91 10/1/02 8 10 5
550085 [Mazomanie, Village of 10/1/91 10/1/91 9 5 5
550487 |New Berlin, City of 10/1/05 10/1/05 8 10 5
550310 |Ozaukee County 10/1/91 10/1/07 8 10 5
550660 [Suamico, Village of 05/1/08 05/1/08 8 10 5
550107 |Watertown, City of 10/1/91 10/1/07 7 15 5
550108 |Waupun, City of 10/1/91 10/1/01 8 10 5
550537 |Winnebago County 10/1/91 10/1/01 8 10 5

Source: http://www.fema.gov/pdf/nfip/manual200805/19crs.pdf

3.12 MUNICIPAL FLOOD CONTROL PROGRAM

The Wisconsin Department of Natural Resources (DNR) recognizes the responsibility to
protect life, health, and property from flood damages. The Wisconsin Department of
Natural Resources, Bureau of Community Financial Assistance and Bureau of
Watershed Management offers the Municipal Flood Control Grant Program assistance
package to all cities, villages, towns, Indian Tribes, and metropolitan sewerage districts
concerned with municipal flood control management in the State of Wisconsin.
Assistance is provided with the availability of Acquisition and Development grants to
purchase property or vacant land, structure removal, construction or other development
costs and with Local Assistance Grants for providing administrative support activities.
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Ultimately, this grant program was created to help local governments minimize flooding
and flood-related damages by acquiring property, floodproofing structures, creating
open space flood storage areas, constructing flood control structures and restoring the
flood-carrying capacity and natural and beneficial function of watercourses. Projects
eligible under this program shall minimize harm to existing beneficial functions or water
bodies and wetlands, maintain natural aquatic and riparian environments, use
stormwater detention and retention structures and natural storage to the greatest extent
possible and provide opportunities for public access to water bodies and to the
floodplain.

For the Municipal Flood Control Grant Program, the state share may not be greater than
70% of the eligible project costs. Applications will be made available and accepted by
the department only if funding is available to administer the grant program. The
department may not provide to any applicant more than 20% of the funding available.
The local share of the project cost may not be less than 30% of the eligible project
costs. The substantiated value of donated materials, equipment, services and labor
may be used as all or part of the local share of the project cost subject to all of the
following:

e All sources of local share donation shall be indicated when the grant application
is submitted.

e The maximum value of donated, non-professional labor shall be equal to the
prevailing federal minimum wage requirements.

e The value of donated equipment may not exceed the Wisconsin department of
transportation highway rates for equipment.

e The value of donated materials and professional services shall conform to market
rates and be established by invoice.

For land acquisition projects, the substantiated value of donated contributions of real
property may be used as part of the local share of the project cost subject to all of the
following:

e Contributions of property are eligible as grant recipient match only if the donated
property lies within the boundaries of a project which has been approved under
the same component of the municipal flood control program as the property
being acquired.

e The fair market value of a contribution of property may be used as local share.
The amount of the property donation that can be used for match equals the value
or the donation of the amount of cash needed by the applicant for purchase,
whichever is less, so there will be no cash back in excess of the moneys actually
needed for the purchase.

e The contribution is made within three years of the land acquisition and is
considered by the department to be part of the project or eligible for the project.

Like many grant programs, the availability of grant applications are dependent on
funding. Eligible applicants are mailed notices when a round of grant applications
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becomes available. The notice indicates who to contact for assistance, where to mail
applications, deadlines for applications, deadline for ranking and selection of projects,
and grant award issuance date.

The DNR has set up priorities for the Municipal Flood Control Grant Program. The
ranking is as follows:

1.

S

9.

Acquisition and removal of structures which, due to zoning restrictions, cannot be
rebuilt or repaired.

Acquisition and removal of structures in the 100-year floodplain.

Acquisition and removal of repetitive loss or substantially damaged structures.
Acquisition and removal of other flood damaged structures.

Floodproofing and elevation of structures.

Riparian restoration projects, including removal of dams and artificial
obstructions, restoration of fish and native plan habitat, erosion control and
streambank restoration projects.

Acquisition of vacant land, or perpetual conservation or flowage easements to
provide additional flood storage or to facilitate natural or more efficient flood
flows.

Construction of structures for the collection, detention, retention, storage and
transmission of stormwater and groundwater for flood control and riparian
restoration projects.

Preparation of flood insurance studies and other flood mapping projects.

Similar to the HMGP acquisition/demolition requirements, the Municipal Flood Control
Grant Program requires the removal of a structure on the property to be acquired for the
development of permanent open space for flood storage or flood water flowage to a
watercourse. Eligible flood control acquisition and development projects must meet one
of the following criteria:
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Flood damaged structures to be removed on the property to be acquired cannot
be rebuilt or repaired due to zoning restrictions.

Structures to be removed on the property to be acquired are in the 100-year
floodplain.

Structures to be removed on the property to be acquired have repetitive loss or
substantially damaged structures due to flooding.

Flood damaged structures to be removed are other than buildings on the
property to be acquired.

Acquisition of vacant land to provide additional flood storage or to facilitate
natural or more efficient flood flows to a watercourse.

Acquisition of a perpetual conservation easement for permanent open space use
and protecting natural resources to facilitate natural or more efficient flood flows
to a watercourse.

Acquisition of a flowage easement allowing the holder nonpossessory interest in
real property granting the holder the right to flow the grantor’s lands for flood
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storage or natural riverine hydrologic cycles to facilitate natural or more efficient
flood flows to a watercourse.

Appendix D (Mitigation Projects Completed in the State) highlights the projects
completed through the Municipal Flood Control Grant Program. During the 2008-2009
budget years, the Municipal Flood Control Grant Program funded 12 grants for a total of
$2,216,003. Unfortunately due to budget constraints, there is no present funding for the
program, but if funding is provided by the legislative budget for the 2009-2010 biennium
state budget allocation, Notice of Application Availability will be sent to the authorized
representatives for cities, villages, towns, tribal governments, or metropolitan sewerage
districts.

3.13 WISCONSIN FLOODPLAIN MAP MODERNIZATION PROGRAM

According to the Map Modernization Plan for the State of Wisconsin, FEMA has
established a broad goal of modernizing flood hazard maps nationwide and presented a
plan to Congress to address these concerns. This plan was accepted and funded by
Congress and is now referred to as the Flood Map Modernization Plan. In this plan,
FEMA has acknowledged that collaborative partnerships with state, regional and local
organizations will be necessary.

Flood Hazard Maps produced by the NFIP are one of the basic and essential tools for
flood insurance, floodplain management and flood hazard mitigation. However, due to
the manual cartographic processes used and limited topographic information available
when they were initially developed, today’s flood hazard maps are inadequate to meet
the current needs. Recognizing the need to upgrade the existing maps, FEMA
developed a Flood Map Modernization Plan, which was funded based on Congressional
backing beginning in FY03 (excerpts taken from the Map Modernization Plan for the
State of Wisconsin, WDNR, May 2008).

Most of the maps in Wisconsin are severely outdated. Figure 3.13.1 notes the age of
flood maps in the State of Wisconsin:
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Figure 3.13-1 Age of Effective Map Panels

Age of Effective Map Panels

- <5 years old (16%)
- 5.10 yearsold  (21%)
[ 11015 yearsold (30%)
[ ]>15yearsold  (33%)

Source: Fiscal Year 2008: Map Modernization Plan for the State of Wisconsin (WDNR)

The Map Modernization Plan for the State of Wisconsin also notes that older maps
reflect outdated flood hazard information that limits their utility for insurance and
floodplain management purposes. Most of the maps were prepared using now outdated
road network information and manual cartographic techniques, which introduced errors
and made the maps difficult for State and local customers to use and expensive to
maintain. In addition, there is development pressure on some Wisconsin streams and
lakes where the flood hazard has not yet been mapped (excerpts taken from the Map
Modernization Plan for the State of Wisconsin, WDNR, May 2008).

Wisconsin DNR has three Map Modernization Goals and include:

1. To serve our customers, the local communities and public of Wisconsin, and to
ensure that flooding sources depicted on FEMA Flood Insurance Rate Maps are
accurate enough for local zoning administrators to make reasonable
determinations case by case.

2. To facilitate partnerships with Wisconsin communities and leverage existing
resources when available.

3. To reduce appeals and minimize future maintenance costs.

Because of the limited funding for mapping, WDNR established priorities while being
mindful of the abovementioned goals. The priorities include:

e Ensuring that flood hazards in areas with the highest development pressure have
up to date flood profiles and mapped floodways. This will guarantee that at a
minimum all incorporated communities and their extraterritorial jurisdictions will
have flood profiles and mapped floodways.

3-19
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e Guaranteeing that existing detailed studies and approximate areas are adjusted
to match best available topographic data.

e Providing technical guidance to communities that would like to use their own
resources to conduct new studies and incorporate them into the new DFIRMs.

Wisconsin DNR accepts the fact that the type of funding required to properly map all
flooding sources throughout the State is simply not available. Map 3.13.1 highlights the
counties currently involved in the Map Modernization process, as well as those counties
that already have new effective maps and those communities that will not be mapped
due to limited funding (excerpts taken from the Map Modernization Plan for the State of
Wisconsin, WDNR, May 2008).
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Map 3.13-1
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3.14 PUBLIC ASSISTANCE PROGRAM

Mitigation can also be implemented through FEMA'’s Public Assistance Program after a
disaster declaration through Section 406. Public Assistance funds allow an existing
damaged facility to incorporate mitigation measures during repairs, if the measures are
cost-effective or are required by code. This provision has been in the regulations,
however, has been very much underutilized. Typically, funds through the Public
Assistance Program were to provide funds to repair the facility to its pre-disaster
condition not giving any thought to mitigation opportunities. Beginning with the 1996
declaration, FEMA-1131-DR-WI, a greater effort was made to fund Section 406 through
the Public Assistance Program. Federal mitigation staff was assigned to be a liaison
with Public Assistance staff and to provide technical assistance. To further emphasize
mitigation opportunities, a Memorandum of Understanding (MOU) was developed for
FEMA-1180-DR-WI for implementing Section 406 mitigation opportunities. The MOU
was signed by the Federal and State Hazard Mitigation and Public Assistance Officers
as well as the State and Federal Coordinating Officers (FCO) and the Deputy FCO for
Mitigation. This tool has been implemented in several subsequent federal disaster
declarations. In fact, in implementing FEMA-1332-DR declared in July 2000, the FCO’s
goal was to incorporate Section 406 mitigation in 20% of all project worksheets. The
goal was exceeded with mitigation incorporated on 40% of the projects. Mitigation staff
coordinates with the Public Assistance staff to ensure that Section 406 mitigation
opportunities are included wherever possible.

3.15 PROJECT IMPACT

In 1998, the Federal Emergency Management Agency (FEMA) created the Project
Impact initiative. Project Impact is community based with public and private partners
working together to improve a community’s disaster resistance. Each year between
1998 and 2002 one Wisconsin community was selected as a Project Impact community
and received funding to initiate activities that assisted the community in becoming
disaster resistant. The purpose of becoming a Project Impact community is to
permanently embrace disaster resistance as a community-wide effort. Another goal of
Project Impact is for the designated communities to share their experiences and
successes and mentor with other communities so they can implement similar programs.

The City of Wauwatosa became the first Project Impact community in November 1998.
Project Impact activities included hazard mitigation planning, implementation of
identified mitigation projects and public awareness initiatives. The city implemented an
acquisition program and acquired and demolished 66 properties along the Menomonee
River. In addition to the acquisition program, the City with Americorp and Milwaukee
County as partners completed a riverside clean up. The City also completed several
stormwater and sewer projects that will reduce future flood damages. The City
implemented an ongoing public awareness and information program to educate the
public on hazard reduction efforts.
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Racine County was selected as the second Project Impact community in 1999.
Activities included plan development, public outreach and building mitigation projects.
The County developed an all hazards mitigation plan, the first to do so in the State.
Another activity included completing a tornado shelter assessment of the public and
non-public schools within the county. Weather radios were purchased and distributed to
al | the schools within the County. The county worked with the local technical college in
conducting a survey of selected county residents to determine resident’s opinions,
attitude and preparedness in the event of a disaster within the county. The information
gathered from the survey assisted in developing public awareness campaigns, etc. The
county was active in promoting Project Impact and mitigation through many events such
as safety fairs, workshops at Home Depot, and staffing booths at different community
functions in addition to making many presentations to a variety of groups within the
community. The county produced a Project Impact coloring book to teach children how
to stay safe during a natural hazard event and promoted Project Impact through local
broadcast weather reports and developing articles for local newsprint. Working with the
county Housing Authority, the county built “safe room” in a new home that was
constructed. In addition, the Town of Norway incorporated wind resistant construction
techniques in their new town hall.

The 2000 Project Impact community selected was the City of Waukesha. The City of
Waukesha has experienced flooding in the past during major rain events and has had
its share of severe weather. However, the city’s major hazards include numerous
highway and railroad corridors that transect the city and pose technological hazards
from accidental spills of industrial chemicals. Therefore, the City completed an all
hazards risk analysis. The information gathered through the analysis was used to
develop a hazard mitigation plan. Other activities included a tornado shelter
assessment of all schools and public buildings in the city (similar to Racine County’s
project), promoting mitigation with local developers and architects, and integrating
emergency and mitigation planning with the City’s GIS system. In addition, the City
installed protective film on the City’s Chamber Councils and upgraded it to EOC status.
They also worked with Habitat for Humanity in construction of a safe room in a habitat
house. The City implemented a public awareness and education program that included
a variety of activities.

The City of Eau Claire was designated in 2001. The City of Eau Claire has had a history
of river flooding and severe weather. It incurred flood damages in 1971, 1973, 1980,
1992, 1993 and most recently in September 2000. Thunderstorms and tornadoes have
also affected the city and surrounding areas. Based on the past flood events, the City
implemented an acquisition program and acquired and demolished structures on the
south and northwest side of the City. The City developed an All Hazard Mitigation Plan,
the first in the state to meet the minimum planning criteria per 44 CFR Part 201. Other
activities included a tornado shelter assessment of all schools, colleges and public
buildings in the City and results were incorporated into the existing School Crisis
Intervention Plans. The City integrated information such as wetlands, floodplains,
hazardous materials sites, etc., into its GIS system that will assist in emergency and
mitigation planning as well as emergency response and recovery. The City
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implemented a public education and outreach program. Some of the activities included
producing a natural hazard safety calendar and working with local media to develop
videos and safety messages. They also purchased and distributed 125 weather radios
to critical facilities within the City. This included schools, hospitals, nursing homes,
clinics, day care centers and other critical facilities.

3.16 EDUCATION AND OUTREACH

One of the challenges for WEM has been educating citizens as well as emergency
management and local officials of the importance and the need for mitigation. Since the
Midwest Flood of 1993, officials within the state have become more aware of the need
for mitigation. Educating local governments and the public is an ongoing process.
WEM includes information on mitigation measures and activities in its annual winter
weather, tornado and severe weather, heat and flood awareness campaigns. In
addition, information is included on WEM'’s web site as well as the bi-monthly
newsletter. A newsletters distributed by the Department of Natural Resources and the
Wisconsin Association for Floodplain, Stormwater, and Coastal Managers also includes
information on mitigation. Mitigation elements are included in all Damage Assessment
Workshops held at the county level as well as in the Introduction to Emergency
Management Course, Disaster Response and Recovery Course, and the New Directors
Orientation conducted each year by WEM. An annual All Hazards Mitigation Planning
Workshop is held to educate local officials, emergency management staff, planners and
others on the mitigation planning process and components of such plans. WEM hosted
a four-day HAZUS class in 2006 and Benefit-Cost Analysis Training in 2007 conducted
by FEMA contractors. WEM Mitigation staff has provided training at the Annual
Governor's Conference on Emergency Management and Homeland Security on
mitigation programs and project development two years in a row. In addition, they
conducted a Buyout Workshop in July 2008. WEM developed a traveling mitigation
display board that is utilized at various mitigation training functions, the Annual
Governor’s Conference on Emergency Management, as well as other events. In
addition, WEM developed a Household Natural Hazards Preparedness Questionnaire to
help gauge household disaster preparedness and knowledge methods for reducing risk
and loss from natural hazards. Included in the survey were the State of Wisconsin’s
hazard mitigation goals as identified in this plan. People were asked to rate the goals
on their importance. The survey has been distributed at various functions and included
on WEM’s website.

In addition, when a disaster strikes, WEM educates local governments and the public
about their options and what help is being offered by different agencies, including
FEMA. Mitigation staff attends the Public Officials Briefings and presents information
regarding mitigation opportunities and funding. WEM participates in Substantial
Damage Workshops conducted by FEMA and DNR providing information on the
mitigation programs and how they can provide assistance to property owners whose
properties are determined substantially damaged. Both WEM and DNR staff attend
community meetings throughout the declared area. Their focus is to discuss the
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National Floodplain Insurance Program (NFIP) and the Hazard Mitigation Grant
Program (HMGP) and other recovery issues.

3.17 MITIGATION PLANNING

The biggest challenge for the state in implementing an effective mitigation program has
been getting local governments to recognize the need to do mitigation planning. Both
FEMA and the state agree that in order to truly be effective in the area of mitigation at
the local level, there needs to be a mitigation planning process. The problem has been
how to get communities at risk from natural hazards to complete the mitigation planning
process. Up until 2002, the only funds available for mitigation planning were through
the FMA program and were limited to addressing only flood hazards in a community, not
an all-hazards approach. Since 2002, funds have been made available through the
HMGP and PDM programs for the development and/or update of all hazard mitigation
plans. The all hazards mitigation planning requirements proves to be a very difficult
task for local governments, particularly small communities with very limited or no staff.
Most of the communities developing mitigation plans have requested the assistance of
their local Regional Planning Commission or have had to hire a private consultant.
Without planning assistance through the HMGP and PDM programs, plans could not be
completed.

Through the planning process, the community must have a planning process that
includes public participation, coordinate with other agencies and organizations, assess
the hazards, identify the problems, establish mitigation goals, develop a mitigation
strategy with an action plan to implement the mitigation actions identified, and a plan
maintenance process. WEM is striving to identify a way to make it easier for local
governments to develop mitigation plans that are realistic, practical and can actually be
implemented. One of the ways the planning process has streamlined over the past year
is the consolidation of the all hazards mitigation and FMA planning requirements with
the Final Rule, 44 CFR Part 201. Plans approved after October 1, 2008, must include
the FMA planning requirements. This will result in plans that will meet the planning
requirements of all five FEMA mitigation programs.

The risk assessment and vulnerability analysis is one of the most difficult tasks for local
governments to complete in developing a mitigation plan. FEMA has developed a
system referred to as HAZUS that may assist local governments in this effort. HAZUS
is a software program that utilizes GIS software and census data to calculate, map and
display potential damage loss data for various hazards. HAZUS is basically a “loss
estimation methodology.” This methodology may assist local governments in
developing mitigation plans and policies, developing and improving emergency
operations plans, assist in generating scenarios for exercises and training purposes and
for quickly estimating losses after a disaster and what resources will be required for
response and recovery. The methodology has been developed for earthquakes,
hurricane related wind and flood hazards. In order to run the flood component, the user
has to have spatial analyst software installed on their computer along with the ArcGIS
program created by ESRI. There is a substantial cost associated with both of these
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software pieces. HAZUS provides some default data based on census information. Itis
then up to the local government to verify the data and import their own hazard data.
The GIS capability of local governments will determine how successful they are in
utilizing HAZUS. WEM hosted a four-day HAZUS class in 2006 conducted by FEMA
contractors. WEM applied for and received a 2007 PDM-C grant for updating the State
Hazard Mitigation Plan. A larger portion of the grant was for the development of a
statewide HAZUS flood risk assessment. With support from the University of Indiana
Purdue-POLIS Center, the University of Wisconsin-Land Information and Computer
Graphics Facility (LICGF) completed a statewide flood risk assessment. The results can
be found in Section 4.5. The County Assessments will be provided to the counties to
assist them in development or update of the county all hazard mitigation plans.

As stated previously, it is a challenge to get local government to recognize the need to
do mitigation planning. However, in 2008 when a second flood occurred within a 10-
month period, many jurisdictions began to realize the importance of mitigation planning
and project implementation. Most jurisdictions simply do not have the funds to repair
roads, infrastructure, businesses, and homes from flooding year after year. As a result,
over a hundred project applications were submitted to WEM for the HMGP program.
Unfortunately, due to the large number of substantially damaged homes that will need to
be repaired and the limited funds, there will not be money left over for other types of
worthwhile mitigation projects.

Local hazard mitigation plans are required to be updated and reapproved by FEMA
every five years in order to remain eligible for FEMA mitigation funds. If a community's
plan lapses, they are no longer eligible for mitigation funds until the plan is updated and
approved by FEMA. In addition, if an approved project is underway and the plan lapses,
funds are discontinued until such time the plan is again updated and approved by
FEMA. This presents another challenge for State mitigation staff. The majority of
approved plans statewide are countywide, multi-jurisdictional plans. State mitigation
staff will need to closely monitor expiration dates of local mitigation plans and the
implementation of mitigation projects to ensure that plans do not lapse and grant funds
discontinued.

3.18 COMPREHENSIVE PLANNING

According to the 2008 Wisconsin Local Land Use Regulations and Comprehensive
Planning Status Report, the Comprehensive Planning Law states that beginning on
January 1, 2010, if a city, village, town or county engages in zoning, shoreland/wetland
zoning, subdivision regulation, or official mapping, those actions shall be consistent with
that local governmental unit's comprehensive plan. This statutory requirement is known
as “the 2010 consistency requirement.” The law (enacted in 1999) provided ten years
for communities to develop and adopt comprehensive plans before the consistency
requirement takes effect.

At the same time the Comprehensive Planning Law was passed in 1999, a
Comprehensive Planning Grant Program was created in the Department of
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Administration (DOA) to help local governments develop their comprehensive plans.
Since 2000, the Wisconsin Department of Administration has provided comprehensive
planning grants to 1,113 local governments. Because of the incentives for multi-
jurisdictional coordination, over 90 percent of the local governments receiving
comprehensive planning grant funds participated in a multi-jurisdictional grant
application.

During 2007 and 2008, the Department of Administration worked with local and regional
governments to compile information on comprehensive planning status and certain
types of land use regulations exercised by the 1,923 Wisconsin counties, cities, villages
and towns.

As of April 2008, 740 local governments had adopted comprehensive plans and an
additional estimated 660 had a planning process underway. Another 120 units of local
governments are estimated to be in the preliminary stages of the planning process.
Many of the remaining units of local government do not exercise zoning, subdivision
regulations, official mapping, or shoreland/wetland zoning.

An objective of this project is to target comprehensive planning education, outreach,
marketing, and assistance activities, such as those conducted by the DOA and other
state agencies, UW-Extension agents, regional planning commissions, county
governments, and private consultants. The units of local government known to exercise
land use regulations should be encouraged to develop a comprehensive plan. Itis
important to remember that the decision to develop a comprehensive plan is a local
community decision. (Excerpts from the 2008 Wisconsin Local Land Use Regulations
and Comprehensive Planning Status Report.)

The Department of Administration has worked very diligently in the comprehensive
planning process. Some recent reports and available resources on local land use
regulations and comprehensive planning status include:

e DOA Database of Comprehensive Plans and Grants (ongoing)
O http://www.doa.state.wi.us/docview.asp?docid=5795
e February 2007 UW-Extension Center for Land Use Education (CLUE) update of
a report entitled “Comprehensive Planning in Wisconsin: Status of Current
Planning Effort”
e December 2006 CLUE map of “Current Zoning in Unincorporated Areas”
0 http://www.uwsp.edu/cnr/landcenter/pdffiles/Current Zoning_in_Wisconsin

12_06.pdf
e DOA maps of zoning in unincorporated areas (October 2006)

Table 3.18-1 identifies the strides made in towns, cities, villages, and counties with
comprehensive planning. When Wisconsin Emergency Management holds Hazard
Mitigation Planning Workshops, the importance of comprehensive planning is stressed.
It is imperative future development plans identify and locate hazards to assist
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policymakers in making the best, most safe decisions for their residents. In turn, hazard
mitigation planning needs to be cognizant of future development plans.

Maps 3.18-1 and 3.18-2 highlight the comprehensive planning status of cities, villages,
and towns, as well as the strides the counties have made in developing their
comprehensive plans. It is interesting to note the similarities in the comprehensive
planning and mitigation planning status. Approximately 84% of Wisconsin counties
either have an approved All-Hazards Mitigation Plan or are active in the planning
stages. 87% of Wisconsin counties either have an approved Comprehensive Plan or
are in the planning stages. Only 16% of counties are not participating in the Hazard
Mitigation planning process and 13% of counties are not participating in the
Comprehensive planning process.

A list of the nine comprehensive planning elements and some ideas on how to integrate
all hazards mitigation planning concepts into them are included in the Resource Guide
to All Hazards Mitigation Planning in Wisconsin. In addition, where to integrate the
comprehensive planning elements into the all hazards mitigation plan are also
described in the guidance. Information that is collected for the comprehensive planning
process can also be valuable in developing an all hazards mitigation plan. There is a
DOA representative on the Wisconsin Hazard Mitigation Team. The State Hazard
Mitigation Officer (SHMO) is also a member and participates on the State Agency
Resource Working Group. The group is statutory funded through the Wisconsin Land
Council. Representatives from various agencies participate on the group and promote
and cooperate on land use issues.
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Comprehensive Planning Status

Towns

Adopted 468 37%
Process Underway 420 33%
Preliminary Stages 78 6%
Not Planning 78 6%
Unknown 215 17%
Total 1259 100%
Cities and Villages

Adopted 251 42%
Process Underway 199 34%
Preliminary Stages 37 6%
Not Planning 48 8%
Unknown 57 10%
Total 592 100%
Counties

Adopted 21 29%
Process Underway 39 54%
Preliminary Stages 3 4%
Not Planning 9 13%
Total 72 100%
(Al Towns, Cities, Villages, and Counties
Adopted 740 38%
Process Underway 658 34%
Preliminary Stages 118 6%
Not Planning 135 7%
Unknown 272 14%
Total 1923 100%
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Map 3.18-1
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Map 3.18-2

Final, Adopted Comprehensive Plans
Received By the Department of Administration
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3.19 WISCONSIN RECOVERY TASK FORCE

It was obvious early in the administration of the 2008 flood declaration that additional
outside resources would be required to assist the State and its communities in the
recovery. Upon direction of Governor Doyle, WEM created the Wisconsin Recovery
Task Force (WRTF) to assist individuals, businesses, and communities to recover
quickly, safely, and with more resistance to future disasters. Six subcommittees were
formed with a focus on mitigation, agriculture, business, housing, human needs, and
infrastructure. The Task Force is comprised of many state and federal agencies. The
primary goal of the WRTF is to identify the unmet needs of the communities and citizens
of Wisconsin. The Task Force met bi-weekly. One of the outcomes from the report
submitted to the Governor was that the Task Force be a standing task force and meet
semi-annually to ensure preparedness and facilitate effective operational readiness
following a disaster.

The Wisconsin Hazard Mitigation Team (WHMT) played an integral part in identifying
the key players that comprise the Wisconsin Recovery Task Force. Many of the WHMT
members are actively participating and leading WRTF subgroups. Without the
Wisconsin Hazard Mitigation Team, it is very likely that the Wisconsin Recovery Task
Force would not have been created and activated as quickly as it was.

The State Hazard Mitigation Officer was assigned as Chair of the Mitigation Committee.
The Committee consisted of 11 State agencies (all which are members of the WHMT); 7
federal agencies (5 of which are members of the WHMT); and 5 other organizations (4
of which are members of the WHMT.) The mission of the committee is to "Assist
communities during the recovery process to make their communities more disaster
resistant." The subcommittee identified goals based on the goals of the State of
Wisconsin Hazard Mitigation Plan as well as identified challenges, issues and
roadblocks that the State and communities would be facing during the recovery
process.

In addition, FEMA activated Emergency Support Function (ESF) 14 for the declaration.
ESF 14 provided support for to the State for long term recovery by assisting the WRTF,
and in developing a long term recovery plan for the Village of Gays Mills. In addition,
they worked with the Village of Rock Springs to address recovery issues in that
community. The information gathered from these planning efforts will also assist with
the recovery in other impacted communities.

At the time of this update, communities were in the early stages of identifying long-term
permanent solutions to problems and applying for funding to address those issues. The
Committee is working together to identify the needs and match the needs with the
appropriate agency and funding source/s. In addition, it will work together to try and
package funding where possible.
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3.20 MITIGATION SUCCESS

An important component of mitigation is to celebrate our successes. Since 1991, $46
million in HMGP funds has been administered. Based on the estimates from the
Preliminary Damage Assessments (PDA) the HMGP funds the HMGP program for
FEMA-1768-DR-W!I declared on June 14, 2008, could be as high as $34 million. The
six-month lock in is not expected until December 14, 2008. This would bring the total
for HMGP funds to over $81 million for the history of the program. The table below

summarizes the funding history of the Hazard Mitigation Grant Program:

HAZARD MITIGATION GRANT PROGRAM FUNDING

DISASTER Fgaiﬁél' STATE SHARE | LOCAL SHARE TOTAL
*912-DR-WI $54,342 $27,171 $27,171 $108,684
*959-DR-WI $19,434 $9,717 $9,717 $38,868
*963-DR-WI $188,187 $94,093 $94,093 $376,374
*964-DR-WI $195,537 $97,768 $97,768 $391,074

994-DR-WI $10,503,362 $1,750,521 $1,750,521 $14,004,403
1131-DR-WI $258,395 $43,066 $43,066 $344,527
1180-DR-WI $4,698,752 $783,125 $783,125 $6,265,003
1236-DR-WI $1,471,849 $245,308 $245,308 $1,962,465
1238-DR-WI $3,337,816 $556,302 $556,302 $4,450,421
1284-DR-WI $609,044 $101,529 $101,529 $812,059
1332-DR-WI $3,318,014 $553,003 $553,003 $4,424,019
1369-DR-WI $3,292,556 $548,760 $548,759 $4,390,075
1429-DR-WI $496,952 $82,826 $82,825 $662,603
1432-DR-WI $817,188 $136,198 $136,198 $1,089,584
**1526-DR-WI $1,362,737 $227,123 $227,123 $1,816,983
***1719-DR-WI $4,164,059 $694,010 $694,010 $5,552,079
***1768-DR-WI $26,000,000 $4,333,333 $4,333,333 $34,666,666
TOTAL $60,788,224 $10,283,853 $10,283,851 $81,355,887
AVERAGE $3,575,778 $604,933 $604,933 $ 4,785,640

*Cost share was 50% federal/25% State/25% local. HMGP was 10% of Public Assistance permanent repairs only.
*HMPG is 7.5% of Individual and Public Assistance Programs.
*** HMGP is 20% of Individual and Public Assistance Programs.

The table below identifies the number of grants awarded for the different type of

projects.
Table 3.20-2. Grants by Type \
PROJECT TYPE HMGP FMA PDM GRANTS AWARDED
Acquisition/Demolition 51 13 3 67
Floodproofing 8 1 0 9
Wind Mitigation 2 0 0 2
Education 2 0 0 2
3-33
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Structural 11 0 4 15
Relocation 1 0 0 1
Other 12 0 0 12
Planning 20 13 67 100
Total 107 27 74 208

Source: WEM, 2008

In addition to the HMGP, FMA funds in the amount of $1,564,772 have been
administered, and PDM funds in the amount of $8,273,504. Between the three
programs a total of $56,527,497 in funds has been provided to communities for
mitigation planning and project implementation. With the additional funds under 1768-
DR that total will be $91,194,163. Map 3.20-1 identifies the location of mitigation
projects statewide. As stated previously, the WHMT and WEM priorities for mitigation
are acquisition and demolition, relocation and floodproofing of hazard prone structures
with priority given to substantially damaged, repetitive loss and severe repetitive loss
properties. The following table identifies the number of structures that have been
mitigated through HMGP, PDM and FMA. It is worth noting that the majority of the
commercial structures that have been floodproofed were within the historic district in the
City of Darlington and required special consideration as historic structures within a
floodplain.

TYPE NUMBER OF NUMBER OF
RESIDENTIAL COMMERCIAL TOTAL NUMBER
STRUCTURES STRUCTURES OF STRUCTURES
Acquisition 336 24 360
Floodproofed 36 21 57
Relocated 1 1 2
Total 373 46 419

Source: WEM, 2008

The totals in the table above do not reflect the mitigation efforts undertaken through
other agencies and by local governments. The Department of Commerce through
Community Development Block Grant (CDBG) funds has provided assistance to several
communities to further their mitigation efforts by acquiring and demolishing floodplain
properties (see Appendix D). Since 1995, Kenosha County has purchased 72
properties along the Fox River in the Towns of Salem and Wheatland and in the Village
of Silver Lake. These acquisitions were made using CDBG and DNR funds as well as
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Map 3.20-1

Location of Hazard Mitigation Project Grants
1991 - 2008
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HMGP and FMA funds. Their goal is to purchase up to 160 properties, as funds
become available.

Another example is Blackhawk Island in Jefferson County, which is bordered by the
Rock River on one side and Lake Koshkonong on the other. The island has been
flooded repeatedly over the years and the entire island lies within the floodway. In
addition to CDBG, HMGP and FMA funds, the county received Urban Rivers Grant
Program funds through the Department of Natural Resources. These funds have
enabled the county to purchase 38 properties. The County experienced flooding in
2007 and 2008. The Rock River was under a Flood Warning beginning in early 2008
and extending into mid-Spring. The flood warnings were barley lifted and rivers rose
again with the June 2008 flooding. The June flooding broke record flood levels up and
down the Rock River. As a result, the County has submitted a HMGP application for the
acquisition of 69 substantially damaged structures.

There are also mitigation projects occurring in Wisconsin through local initiative and
mostly local funding. The Milwaukee Metropolitan Sewerage District (MMSD) has been
implementing a floodplain and stormwater management strategy for over ten years that
has involved engineered flood management structures or acquisition to protect
structures that their flood hazard models show are vulnerable to a 1% probability flood.
MMSD has spent $230 million since 1998 to protect 3,316 floodprone properties in
Milwaukee County. Another 700 will be protected or acquired by 2010. Projects include
$12 million in Valley Park along the Menomonee River for a flood wall, a million-gallon
underground storage and pumping station; $120 million for channel improvements,
detention basins, and property acquisitions along Lincoln Creek; and $4 million along
the Southbranch Creek in Milwaukee and Brown Deer, and acquisitions along the
Menomonee River. In addition smaller flood management projects and acquisition
projects have been implemented in the Cities of Franklin, West Allis and Greenfield.
Along the Root River approximately 67 structures have been acquired with the largest
number in Greenfield (43 structures). Along the Menomonee River approximately 80
structures have been acquired with the largest number in the Cit of Wauwatosa (73
structures.) Flood management work is ongoing with planning and design projects in
the Kinnickinnic River and its tributaries and a watershed management plan for the
Milwaukee River.

One of the more well known mitigation projects was the relocation of Soldiers Grove.
Flooding was not a new experience to the residents of Soldiers Grove. Residents
experienced flooding in 1907, 1912, 1917, 1935, 1951, and the "big one" in 1978 and
lesser floods after that. The August 2007 and June 2008 floods were the biggest floods
to hit the Village. The Village began to debate about what to do about the flooding in
the mid-60's when the construction of a dam was considered. In 1975 a relocation
coordinator was hired, and in 1976 the Village passed a resolution that supported
relocation to avoid future flood damages. After the 1978 flood Village officials
convinced state and federal officials that moving the town was the best floodproofing.
By 1983 the project costing $6 million in public funds was completed. The Soldiers
Grove central riverside municipal park and campgrounds stand where the downtown

| Section TOC |



State of Wisconsin Hazard Mitigation Plan

once stood. The park received little damage in 2007, however, was substantially
damaged in the 2008 event. It is not hard to imagine the devastation that would have
occurred if the downtown had not relocated. The Solar Village uphill was unscathed. At
the time of the Soldiers Grove relocation, there were no FEMA mitigation programs
available. The relocation was completed through various funding sources and from
several state and federal agencies all working together in a partnership over a period of
years. As a result of the 2007 disaster, the Village has received HMGP funds to
elevate an additional three structures and acquire another.

Downstream of Soldiers Grove is the Village of Gays Mills. After the 1978 flood, the
Village considered mitigation options, but did not move forward in implementation. The
Village was struck by back-to-back floods events in August 2007 and June 2008. Both
flood events were greater than 500-year flood events, which resulted in substantial
losses to residences and businesses within the Village. With two floods so close
together, the Village has began to consider the possibility of relocation. The Village
established a Flood Recovery Committee after the 2007 flooding, and later a Long
Range Planning Committee was formed. The Village has received HMGP funding from
the 2007 event for acquisition and elevation of flood damaged structures, and it is
anticipated that they will apply for funding under the 2008 disaster declaration.

In addition to acquisitions and floodproofing, other types of mitigation projects have
been implemented in Wisconsin. After the June 1997 flood that caused $78 million in
damages, the County Emergency Management staff wanted to educate homeowners
about preventing flooding and sewer backup damages. Milwaukee County applied for
and received a grant for the development of a flood mitigation video and accompanying
brochure. The video and brochure are targeted towards property owners and what they
can do to protect themselves from flooding. Timing of the video helped towards it
success in a rather unfortunate way. The video debuted after the county experienced
its second 100-year flood event in 1998. The video was distributed to all the public
libraries within the county and over 10,000 brochures have been printed and distributed.
Other avenues of distribution and coverage were through newspaper stories and local
home improvement shows. These items were developed for Milwaukee County,
however, the information is valid for all Wisconsin residents.

Another unique project involved the wind retrofit of a school. In 1996, the Oakfield
Middle School was one of 180 structures damaged or destroyed as a result of a
tornado. The school district utilized HMGP funds to incorporate wind resistant
construction techniques when rebuilding the school to withstand 150-mph winds.
Techniques included “hardening” the interior walls, and placement of reinforcing steel in
the masonry walls. The roof structure was changed from steel to a masonry pre-cast
concrete roof and the roof was welded to plates embedded into the walls, placed at
double the normal rate, to tie the roof into the structure more securely. The extra
expense to incorporate the measures were relatively minor compared to the overall
construction costs and will provide protection to the faculty, students and other
individuals living in the vicinity of the school.
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During a July 1999 storm, wind and lightning storms caused severe damage to
overhead power lines, equipment and facilities owned by the Head of Lakes Electric
Cooperative. Over half of the Cooperative’s customer base was affected. Through the
HMGP, the Cooperative replaced 6.3 miles of existing overhead power lines with
underground lines. The underground lines will improve reliability to consumers, reduce
losses in revenue, improve safety by reducing line contact possibilities and by
increasing communication availability, reduce forest fire danger and significantly reduce
the probability of catastrophic failure in the event of a future severe storm. As a result of
the success of the Cooperative’s project, a HMGP grant was awarded to the
Cumberland Municipal Utility after a storm event in 2000 to bury 2.2 miles of overhead
power lines with underground lines. In addition, Barron County received a 2003 PDM-
C grant for the Barron Electric Cooperative, and Portage County for Central Wisconsin
Electric Cooperative to bury overhead power lines. The cooperatives statewide have
entered into an agreement with WEM on the development of an annex to the State
Hazard Mitigation Plan. Upon completion of the annex the information will be shared
with the County Emergency Management Directors for inclusion in the local hazard
mitigation plans. With the completion of the annex and approval by FEMA, the electric
cooperatives will be eligible to apply for mitigation funds through the State or County to
implement mitigation measures.

Since 1982, Juneau County has been hit with nearly 100 severe storms resulting in two
deaths and multiple injuries. The County applied for and received a HMGP grant to
purchase and install 31 fiberglass underground storm shelters. The shelters are
designed for short-term use during severe weather and can hold up to 12 people.
Shelters have been installed at facilities without basements such as day care centers,
mobile homes, and homes without basements. During severe weather they are open to
anyone in the area that needs to take shelter.

The State continues to look for opportunities to fund new or innovative mitigation
measures throughout the state when presented to them.

It is now estimated that for every $1 spent on mitigation, $4 is saved in future disaster
losses ($5 in flood events.) One of the activities is to demonstrate this by documenting
the success and economic benefits of the mitigation measures implemented through the
FEMA mitigation programs as well as other programs.

Several communities that have implemented mitigation measures through HMGP, FMA
and PDM have now had the chance to test those measures. In the spring and summer
of 2000 several communities had flood conditions severe enough to test the benefits of
mitigation.

In May 2000, heavy rains in the Milwaukee area caused the Menomonee River to reach
floodstage. The City of Wauwatosa, through HMGP and Community Development
Block Grant (CDBG) funds, had acquired and demolished 23 structures in the Valley
Park area along the river. If the river had risen much higher and mitigation had not
been undertaken, damages would have once again occurred to the structures.
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At the same time, floodwaters rose in the Village of Brown Deer along Southbranch
Creek. In 1998, ten homes were substantially damaged adjacent to the creek and were
acquired and demolished by the village again utilizing HMGP and CDBG funds. MMSD
constructed a detention basin at the site to alleviate future flooding to neighboring and
down stream properties. The detention basin worked as designed alleviating flood
damages to structures. The system was again tested in May of 2004 after nearly two
weeks of rain. The Village Manager reported there was no overland flooding and stated
that they would definitely have had water in basements if the stormwater management
projects had not been completed after the 1997 and 1998 flooding.

The Fox River in Kenosha County is subject to frequent flooding. To some extent
flooding occurs at least annually and sometimes two and three times a year. From
1994 to 2008, the county has been included in 8 federal disaster declarations. Since
1993 owners of 72 properties in the communities of Wheatland, Salem and Silver Lake
have participated in the County’s buyout program along the river utilizing HMGP, FMA,
CDBG and DNR funds. The County would like to acquire an additional 104 properties.
The county issued a flood emergency in May 2000 and again in May 2004 and
residents were urged to evacuate when the river rose to above floodstage. Using a
formula based on past experiences with flood damages to homes and the effect on
infrastructure, recovery officials estimate that the height of the water in the flooding in
May 2004 would have caused projected damages to homes in the floodplain at an
estimated 20% of the value of the home. The value of those houses that were removed
from the site of the flooding averaged $84,000 for the 56 properties acquired at that
time. Using projected damage estimates, the flood of 2004 would have caused
$940,000 in damages to homes and the associate costs of recovery had the acquisition
project not occurred. The 2007 flood hit Kenosha County hard. While the 2004 flood
was 4 feet above flood stage, the 2007 event was nearly 5 feet over flood stage. While
the 2007 floods made some people think they had seen the worst of it, June 2008
brought even greater devastation. Flooding was 5 to 8 feet above flood stage. Again,
damages were averted where mitigation measures had been undertaken.

Blackhawk Island, at the mouth of the Rock River, in Jefferson County is another area
that is plagued with annual flooding. The Island is a peninsula and is surrounded on
either side by Lake Koshkonong and Mud Lake. When the lakes swell, the two bodies
of water merge into one, covering the low-lying areas of the peninsula. The road on the
Island becomes submerged, and as the water rises, it flows into homes. After the 1993
flood, the County applied for and received a HMGP grant to implement a buyout
program. Along with HMGP, the County utilized CDBG and grant funds through the
Department of Natural Resources to acquire structures on Blackhawk Island. The
County has continued to implement the buyout program utilizing available HMGP and
FMA funds. To date, 38 properties have been acquired and demolished. The County
would like to purchase 100 more. As a result of flooding that occurred in May 2004,
many of the 35 structures acquired at that time would have been damaged if the
properties were still there. It is estimated that the repair expense for the homeowners
would have totaled $406,000 (based on an average value of $58,000 per structure and
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a projected 20% damage based on floodwater levels.) The County experienced
flooding in 2007 and twice in 2008. The June 2008 flooding saw record breaking flood
levels along the Rock River. Since the Island experiences some extent of flooding
annually, the overall savings have well exceeded the cost of the acquisitions.

Both Kenosha and Jefferson Counties continue to apply for funding to reach their
mitigation goals. As a result of the mitigation measures taken in both counties, loss
avoidance studies will be prepared in the near future.

Trenton Island is located in the unincorporated area of Trenton Township, Pierce
County and is in the middle of the Mississippi River. For years the residents of Trenton
Island suffered severe and repetitive flood damage. Major floods in 1952, 1965, 1969,
1993, and 1997 devastated the community, damaging homes, businesses and island
infrastructure. The Island also incurred minor flooding in 1967, 1975 and 1986. The
1993 flood hit Trenton Island hard and county officials and island residents faced some
difficult choices. To prevent the suffering, damage and expense wrought by repetitive
flooding, County officials applied for and received through the HMGP and CDBG to
implement a buyout program. For the next several years, owners of 59 Trenton Island
properties participated in the program. Another 7 sold to the Red Wing Area Fund, a
local conservation group. In all 68 or 65% of island properties were purchased and
returned to open space. Floods in 1997 and 2001 illustrated the benefits of the buyout
program. In 1997, the crest was almost 2 feet higher than in 1993 and 2.5 feet higher in
2001. The extensive losses caused in 1993 would of have been multiplied in the 1997
and 2001 floods, and in future floods, if the homes and businesses participating in the
buyout program had remained on the Island.

Up until 2003, before, during and after flooding, employees of the Crawford County
Highway Shop in Gays Mills spent precious time moving vehicles, heavy equipment,
and computers, sandbagging, and raising things off the ground, all in an effort to protect
their facility from rising waters. Following two events in 2000 and in 2001, Crawford
County received a HMGP grant and demolished the facility and relocated to higher
ground in nearby Seneca, one of the highest points in the County. In August 2007 and
in June 2008 Gays Mills received record breaking rainfall and the highest flood waters in
the Valley's history. The new shop remained high and dry while Gays Mills was
inundated. Not only were damages avoided to the Highway Shop in two separate
events, it allowed the employees to concentrate their efforts on emergency response
throughout the county instead of responding to flooding at their own facility. A loss
avoidance study will be prepared in the near future.

One of the State's most successful mitigation programs is in the City of Darlington. The
Pecatonica River nearly encircles the Village during flooding when the river cannot stay
within its reaches due to a horseshoe bend in the middle of town. Buildings were
deteriorating and drastically reducing property values. After the 1990 and 1993 floods,
the City aggressively began attacking its flooding problems. The City had the first flood
mitigation plan approved in the state. The plan identified 1) acquisition and demolition
of businesses adjacent to the river; 2) floodproofing down businesses to the highest
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protection possible; and 3) floodproofing downtown business district while maintaining
their historic character. The third goal was the most difficult to implement. Success in
reaching the City's goals depended on forming an interagency coalition and promoting
cooperation among local, state and federal agencies and the City's business
community. The city worked to secure grants to supplement their local share of all
costs involved in this unique and highly successful mitigation effort. As a result, 19
commercial properties have been floodproofed while preserving the historic storefronts.
The City acquired and demolished 13 commercial properties and developed a 33-acre
business park outside of the floodplain for relocated businesses and new businesses.
The vacated land near the river was turned into a riverside park with a lighted 1.2 mile
trail, campground and green space. Approximately 55 homes were floodproofed.
Utilities at the fairgrounds were elevated above the flood stage, and the wastewater
treatment plant as well as the fire department was relocated outside of the floodplain.
The City was honored with an Achievement Award from the Wisconsin State Historical
Society. In addition, portions of the movie, "Public Enemy" were filmed in the restored
historic city. During the two most recent events in August 2007 and June 2008, the City
was "armored and ready" for Mother Nature. Members of the Long Term Planning
Committee from Gays Mills recently visited the City to see first hand the successful
mitigation that the City has implemented over the years. The City continues to apply for
various mitigation funds to work towards total mitigation within the City.

More information regarding these success stories have been documented and can be
found on WEM’s website at http://emergencymanagement.wi.gov as well as FEMA's
website http://www.fema.gov/plan/prevent/bestpractices/index.shtm#1. Success stories
will continue to be developed for future events to demonstrate the success and
economic benefits from implementing effective mitigation measures. Loss avoidance
studies will be prepared in those areas where adequate data is available to support
such a study.
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4.1 INTERIM FINAL RULE REQUIREMENT FOR RISK ASSESSMENTS

A copy of the IFR can be found in Appendix O of this Plan. The present section
addresses IFR requirements found at subsection [201.4 [c] [2]]. The IFR specifies that
“to be effective, the State Hazard Mitigation Plan must include the following elements:

Risk Assessments that provide the factual basis for activities proposed in the strategy
portion of the mitigation plan. Statewide risk assessments must characterize and
analyze natural hazards and risks to provide a statewide overview. This overview will
allow the State to compare potential losses throughout the State and to determine their
priorities for implementing mitigation measures under the strategy, and to prioritize
jurisdictions for receiving technical and financial support in developing more detailed
local risk and vulnerability assessments. The risk assessment shall include the
following:

[i] An overview of the type and location of all natural hazards that can affect the
State, including information on previous occurrences of hazard events, as well as
the probability of future hazard events, using maps where appropriate.

[ii] An overview and analysis of the State’s vulnerability to the hazards described in
paragraph [c] [2], based on estimates provides in local risk assessments as well
as the State risk assessment. The State shall describe vulnerability in terms of
jurisdictions most threatened by the identified hazards, and most vulnerable to
damage and loss associated with hazard events. State owned critical or operated
facilities located in the identified hazard areas shall also be addressed.

[l  An overview and analysis of potential losses to the identified vulnerable
structures, based on estimates provided in local risk assessments as well as the
State risk assessment. The State shall estimate the potential dollar losses to
State owned or operated buildings, infrastructure and critical facilities located in
the identified hazard areas.”
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4.2 OVERVIEW OF NATURAL HAZARDS WITH VUNERABILITY AND RISK
ASSESSMENT

The Wisconsin Risk Assessment examines natural disasters on a statewide basis and
for individual counties. Natural hazards include those caused by climatological,
geological, hydrologic, or seismic events. The risk assessment relies upon information
about past hazard events from published sources such as the U.S. National
Oceanographic and Atmospheric Administration (NOAA), the U.S. Geological Survey
(USGS), the U.S. Army Corps of Engineers (USACE), and the Wisconsin Department of
Natural Resources (DNR) and the Wisconsin Emergency Management (WEM), among
others.

The Disaster Mitigation Act of 2000 (DMAZ2K) and supporting requirements in the
Interim Final Rule require States first to identify hazards that may affect them, then to
perform a comprehensive multi-hazard assessment, including a review of detailed
information concerning hazard characteristics, past occurrences, and probability. The
initial hazard identification cataloged potential hazards Statewide and determined which
have the most chance of significantly affecting Wisconsin and its citizens. The hazards
include those that have occurred in the past as well as those that may occur in the
future. A variety of sources were used in the investigation. These included national,
regional, and local sources such as websites, published documents, databases, and
maps.

After the overviews of four of the hazards, a detailed risk assessment is identified
through a process described later in the hazards overview. The process used to identify
these most significant hazards was reviewed and approved by the Wisconsin Hazard
Mitigation Team (WHMT). This qualitative rating is included at the end of each hazard
discussed in the present section, as a way to address the issue of probability without
undertaking detailed studies for all the hazards.

Because it forms the basis of the State hazard mitigation plan, the State-level risk
assessment should be as comprehensive as possible. As discussed elsewhere in this
risk assessment, the initial list of 13 natural hazards was reduced to five for the more
detailed risk assessment provided in this section. Flood, Tornado and High Wind,
Coastal Erosion, and Wildfire are all part of a more comprehensive vulnerability and risk
assessment.

Methodology for Identifying Natural Hazards for Additional Analysis

Although the Interim Final Rule (see Appendix B) requires that all natural hazards
affecting the State must be included in a detailed overview, it is not practical or
desirable to perform detailed risk assessments on all these hazards because many of
them have little probability of affecting the State and/or it is difficult to mitigate their
effects. Because of this, the Wisconsin Hazard Mitigation Team and WEM determined
that it would be desirable to reduce the initial list of 13 hazards to those that:

1. Have the highest probability of affecting the State
2. Have the greatest potential for mitigation

4-2
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To accomplish this, WEM and the WHMT used a qualitative ranking system that rated
each of the 13 hazards considered by its probability and potential for mitigation. This
ranking is not intended to supplant detailed risk assessment, but rather to allow time
and technical resources to be focused on the most significant hazards. For each of the
13 initial hazards Table 4.2 — 3 below shows the name of the hazard, data sources used
in assessing it, the relative rankings for probability and mitigation potential, and the
disposition of the hazard in this risk assessment. Disposition means how the hazard
was addressed, either by performing a basic profile as required by the IFR, or through a
more comprehensive risk assessment that provides projections of future losses due
from the selected hazards impacting the State and its citizens.

Guidance provided by FEMA in the document served as the basis for selecting the
natural hazards profiled in the report. The table below, Natural Hazard Identification and
Disposition lists the broad range of hazards evaluated and describes the disposition of
the preliminary investigation.

WEM and the WHMT used the following general guidelines to determine the high,
medium or low rankings for probability and mitigation potential. Note that each of the
ranking levels has several associated criteria. These criteria were used as general
guidelines, so in some cases the rankings were weighted toward one or two of the
criteria rather than all of them.

Table 4.2-1 Probability Ranking and Criteria for Natural Hazard Identification and Disposition

Ranking Criteria

High The hazard has impacted the State annually, or more frequently

The hazard is widespread, generally affecting regions or multiple counties in each event
There is a reliable methodology for identifying events and locations

Medium The hazard impacts the State occasionally, but not annually
The hazard is somewhat localized, affecting only relatively small or isolated areas when it occurs
The methodology for identifying events is not well-established, or is not applied across the entire
State

Low = The hazard occurs only very infrequently, generally less than every five years on a large scale,

although localized events may be more frequent

= The hazard is generally very localized and on a small scale (i.e. sub-county level)

= A methodology for identifying event occurrences and/or severities is poorly established in the
State, or is available only on a local basis.

Table 4.2-2 Mitiﬁation Potential Rankinﬁ and Criteria for Natural Hazard Identification and Disiosition

Ranking Criteria
High Methods for reducing risk from the hazard are technically reliable
The State or Counties have experience in implementing mitigation measures
Mitigation measures are eligible under Federal grant programs
There are multiple possible mitigation measures for the hazard
The mitigation measure(s) are known to be cost-effective
The mitigation measures protect lives and property for a long period of time, or are permanent
risk reduction solutions
Medium =  Mitigation methods are established
= The State or Counties have limited experience with the kinds of measures that may be
appropriate to mitigate the hazard
=  Some mitigation measures are eligible for Federal grants
= There is a limited range of effective mitigation measures for the hazard
=  Mitigation measures are cost-effective only in limited circumstances
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Low

Mitigation measures are effective for a reasonable period of time

Methods for reducing risk from the hazard are not well-established, are not proven reliable, or
are experimental

The State or Counties have little or no experience in implementing mitigation measures, and/or
no technical knowledge of them

Mitigation measures are ineligible under Federal grant programs

There is a very limited range of mitigation measures for the hazard, usually only one feasible
alternative

The mitigation measure(s) have not been proven cost effective and are likely to be very
expensive compared to the magnitude of the hazard

The long-term effectiveness of the measure is not known, or is known to be relatively poor.
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Table 4.2-3 Natural Hazard Identification and Disposition

Data Sources Probability

Mitigation Potential

Disposition

General profile.
=  Federal Emergency Management Agency (FEMA) g%oﬁifei\rlglent
. =  Wisconsin Emergency Management National . . . Y :
Flooding . - High High Risk Assessment
Oceanographic & Atmospheric Agency (NOAA)
for State-owned
=  Department of Natural Resources
and —operated
facilities.
General profile.
Risk Assessment
at County level.
Risk Assessment
Tornadoes and National Oceanographic & Atmospheric Agency (NOAA) for State-owned
; ) =  Federal Emergency Management Agency (FEMA) High High and —operated
High Winds . . L
=  Wisconsin Emergency Management facilities.
Separate
assessments for
tornadoes and
high winds
=  Federal Emergency Management Agency (FEMA) General profile.
Wildfires = Wisconsin Emergency Management Medium Low Risk Assessment
= Department of Natural Resources at County Level.
= U.S. Geological Survey (USGS) G_eneral profile.
: Risk Assessment
= U.S. Army Corp of Engineers at Countv level
Coastal =  Federal Emergency Management Agency (FEMA) . . . y :
. . : High High Risk Assessment
Erosion =  Wisconsin Emergency Management
g . for State-owned
= Department of Administration, Coastal Management
and —operated
Program .
facilities.
= National Oceanographic & Atmospheric Agency (NOAA)
Severe *= Federal Emergency Management Agency (FEMA) Hiah Medium General profile.
Thunderstorms =  Wisconsin Emergency Management 9
= National Weather Service (NWS)
= National Oceanographic & Atmospheric Agency (NOAA)
Hail =  Federal Emergency Management Agency (FEMA) High Low General profile.
=  Wisconsin Emergency Management
=  Federal Emergency Management Agency (FEMA)
Dam Failure =  Wisconsin Emergency Management High Medium General profile.
=  Wisconsin Department of Natural Resources
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Hazard Data Sources Probability Mitigation Potential Disposition

=  Federal Emergency Management Agency (FEMA)

=  Wisconsin Emergency Management

=  Federal Emergency Management Agency (FEMA)

= University of Wisconsin-Extension, Geological and Natural
Earthquakes History Survey Low Low = General profile.
= University of Memphis Center for Earthquake Information

=  Wisconsin Emergency Management

Droughts Medium Low = General profile.

=  Federal Emergency Management Agency (FEMA) =  General profile.
Wildfires =  Wisconsin Emergency Management High Low = Risk Assessment
= Department of Natural Resources at County Level.
=  Federal Emergency Management Agency (FEMA)
Extreme Heat = Wisconsin Emergency Management High Low =  General profile.

=  National Weather Service (NWS)
Landslides and Federal Emergency Management Agency (FEMA)
Land = U.S. Geological Survey (USGS) Medium Low =  General profile.

Subsidence =  Wisconsin Emergency Management
=  Federal Emergency Management Agency (FEMA)
=  Centers for Disease Control and Prevention

Lightning = National Oceanographic & Atmospheric Agency (NOAA) High Low = General profile.
= National Weather Service

University Corporation for Atmospheric Research (UCAR)

Federal Emergency Management Agency (FEMA)

Winter Storms * WISCONSIN EMERGENCY MANAGEMENT High Low =  General profile
= NATIONAL OCEANOGRAPHIC & ATMOSPHERIC )

AGENCY (NOAA)
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As expected, the classification process provided a clear stratification of the hazards
based on these criteria. The WHMT identified floods, tornadoes and high winds,
wildfires and coastal erosion as the hazards that present highest risk to the State and
the most potential for mitigation based on this limited assessment. In the sections that
follow, these hazards are afforded detailed risk assessments in order to identify the
areas of the State that are most at risk, and this information is in turn used as the basis
for determining appropriate actions to reduce the risks.

As discussed earlier, this ranking system is not intended to supersede more detailed
and focused risk assessment procedures. As the State occasionally re-evaluates and
updates its plans, it may be appropriate to revisit this ranking methodology and perform
full risk assessments for additional hazards. Based upon data work completed by U.S.
Forest Service and Wisconsin Department of Natural Resources, the 2008 update
included a more detailed risk assessment on wildfires.

Increased population growth and development can also increase the risk and
vulnerability of counties as property values increase and areas that may once have
been undeveloped are now developed. Since most natural hazards, with the exception
of floods, coastal hazards and dam failure, are so wide-spread, it is difficult to project
future risk based solely on population and growth. Increasing residential property value
will also increase future risk from tornado damage, in general.

Although most counties are projected to grow, there are some that are projected to grow
by over 20% from 2000 to 2015. These counties are: Polk, St. Croix, Pierce and
Chippewa (area around the Twin Cities metropolitan area), Adams, Sauk and Dane in
the south-central part of the state and Washington, Calumet and Oconto in the western
part of the state. Calumet (32.4%) and St. Croix (58.3%) are projected to grow the
fastest of all counties.

The fastest growing counties have tended to be on the edges of existing metropolitan
areas---such as Calumet, Oconto, Pierce, Saint Croix and Washington---or adjoining
them (Polk, Sauk, Walworth). However, the fast-paced growth of many metropolitan
counties has slowed considerably in the past two years.

Future plans will continue to keep track of high growth populations and note that they
have the potential for higher vulnerability. Census data will aid in providing this
information, and when the 2011 plan data is formulated, new Census data will reflect
these numbers.

Census data from the 2010 census will be used in the next plan to determine increased
risk and vulnerability with updated data that will show an increase in most counties in
population.

These are the latest estimates from the State of Wisconsin, Department of
Administration, Demographic Services Center at
http://www.doa.state.wi.us/subcategory.asp?linksubcatid=96&locid=9. These figures
were used to prepare the maps as shown on the next two pages:
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Map 4.2.- 1 2008 Population Estimation
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Map 4.2. - 2 Population Change by County
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General Discussion of Vulnerability and Risk

Prior to reading the following sections about statewide risk, it is important to understand
the meanings of several terms that appear in both the Federal hazard mitigation
planning rules and this Plan. The terms risk and vulnerability appear many times in both
places, and the terms are defined below and given some context in terms of this plan.

Definition of Risk

In the context of hazard mitigation planning, risk is defined as the expected future
losses to a community, business or State from the effects of natural events. The
concept has several other concepts embedded in it. These are described below.

Probability is the likelihood that events of particular severities will occur. The ability of
scientists and engineers to calculate probability varies considerably depending on the
hazard in question. In many areas of the country, flood studies of various kinds can
provide reasonably accurate estimates of how often water will reach particular places
and elevations. On the other hand, tornadoes and earthquakes are notoriously difficult
to predict, although general areas of impact can be determined (it is also possible to
predict the seasons of the year that are most likely to produce tornadoes, although they
can occur almost any time.) Probability is a key element of risk because it determines
how often the events are likely to happen.

It is important to note that risk is cumulative. This means that although natural hazards
may not affect a place in any particular year, the probability of one or more events (in
some places multiple events) occurring “adds up” over time. Risk calculations
incorporate all expected future events — usually with some limit on the time horizon that
is considered — in order to account for both repetitive events and for the probabilities
that accumulate over time. For example, although earthquakes are infrequent in most
places there is some possibility of them occurring in any year. So, over time the
possibility of an earthquake happening increases.

Severity is the measure of “how bad” a hazard event is. The severity of different
hazards is measured in different ways, although most hazards are fairly straightforward
to categorize. For example, floods can be measured in terms of depth, velocity,
duration, contamination potential, debris flow, and so forth. Tornadoes are measured
primarily in terms of wind speed, although their duration on the ground can also be an
important factor in their destructiveness.

Vulnerability is the extent to which something is damaged by a hazard.

Value is how much something is worth. Although the concept may generate
disagreement, it is possible to assign a value to many community “assets” including
physical components such as buildings and infrastructure, functional ones such as
government or business operations, and even injuries and casualties.

Risk is often expressed in dollars of future expected losses. It is calculated in this way
so that different kinds of losses can be adequately compared. For example, without a
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common basis for comparison, it would be virtually impossible to determine if the risk of
injury from future earthquakes is greater than damage to vehicles in future floods. When
the expected losses are converted to and expressed in dollars, the damages can be
compared and prioritized. In combination with the concepts discussed above, almost
any kind of hazard can be quantified and its risk expressed. The exceptions to this idea
are infrequent or highly unpredictable events such meteors impacting the earth, or
manmade hazards such as terrorism. In the cases, the element of probability is virtually
impossible to characterize, and the risk calculus cannot be accurate without it.

Risk calculations often start with an annualized (yearly) loss figure, which is then
projected into the future for some pre-determined period of time, then discounted to
today’s value using a discount rate. This is a standard economic methodology that is
required by the Federal government for analyses of many of its programs, including
FEMA'’s mitigation initiatives. Those who are interested can read more about the
required methodology, which is described in Office of Management and Budget Circular
No. A-94.

Introduction

The State of Wisconsin has experienced thousands of hazard events, resulting in
millions of dollars in losses and casualties, 29 Presidential Disaster Declarations, and
six Emergency Declarations since 1971. As part of an overall effort to reduce future
exposure to damages, the State of Wisconsin, in cooperation with the Federal
Emergency Management Agency (FEMA), has developed the Wisconsin Risk
Assessment. The Wisconsin Risk Assessment presents research on the potential
impact of natural hazards throughout the State and its jurisdictions. The document was
developed to comply with the Disaster Mitigation Act of 2000 (DMAZ2K). This report
provides a foundation for Wisconsin’s effort to develop strategies to mitigate future
damages from hazards.

The Wisconsin Risk Assessment examines natural disasters statewide and for
individual counties. Natural hazards include those caused by naturally occurring
climatological, geological, hydrologic, or seismic events. The risk assessment relies
upon information about past hazard events from published sources, such as the U.S.
National Oceanographic and Atmospheric Administration (NOAA), U.S. Geological
Survey (USGS), U.S. Army Corps of Engineers (USACE), Wisconsin Department of
Natural Resources (DNR), and Wisconsin Emergency Management (WEM), among
other agencies.

The DMA 2K criteria require States first to identify hazards that may affect them and
then to perform a comprehensive multi-hazard assessment, including a review of
detailed information concerning hazard characteristics, past occurrences, and
probability.

Hazard Identification

The hazards profiled in the Wisconsin Risk Assessment were selected from the
comprehensive list of natural hazards FEMA identified in the 1997 “Multi-Hazard
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Identification and Risk Assessment: A Cornerstone of the National Mitigation Strategy
(MHIRA)” and the “Hazard Analysis for the State of Wisconsin” (Department of Military
Affairs (DMA), Wisconsin Emergency Management, November 2002).

The identification involves investigating all natural hazards and determining which ones
affect Wisconsin. Natural hazards include those that have occurred in the past, as well
as those that may occur in the future. The hazards were methodically examined based
on the following three criteria, with each one considered in detail for the natural hazard
profiled:

e Nature: This topic provides basic information about the natural hazard that is
sufficient to enable a user of the plan to comprehend its nature and distinguish it
from other hazards. It also provides a basis for leaders to understand the
subsequent vulnerability assessment and loss estimates. The information for this
section is drawn mainly from FEMA and other national agencies.

e History: Background information about previous occurrences of the natural
hazard is provided. The focus is on natural disasters that have occurred in
Wisconsin and, where Wisconsin information is lacking, on major occurrences
elsewhere in the United States. The information in this section is drawn mainly
from the database of natural historical hazard events in Wisconsin.

e Probability and Magnitude: The focus of this topic is the probability and
magnitude of natural hazards in Wisconsin. The information is drawn from a
combination of FEMA and other national sources, Wisconsin expertise, and the
Wisconsin natural hazard event database. Where possible, the focus of this
section is on a commonly accepted design event.

The initial list of 13 hazards was reduced to four for the detailed County-level risk
assessment and three hazards for the risk assessment on State-owned and operated
facilities. The risk assessments are found in Section 4.2, and include coastal and
riverine floods, tornadoes, and high winds for both risk assessments. In addition, the
County-level analysis includes a risk assessment for coastal erosion and wildfires.

4-13
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421 Flood
Nature of Hazard

Flooding is the accumulation of water within a water body (e.g., stream, river, lake, and
reservoir) and the overflow of excess water onto adjacent floodplains. As illustrated in
Figure 4.2.1 — 1, floodplains are lowlands, adjacent to water bodies that are subject to
recurring floods. Floods are natural events that are considered hazards only when
people and property are affected. Nationwide, hundreds of floods occur each year,
making it one of the most common hazards in all 50 states and U.S. territories (FEMA,
1997).

There are a number of categories of floods in the U.S., including the following:

= Riverine flooding, including overflow from a river channel, flash floods, alluvial fan
floods, ice-jam floods, and dam break floods

= Local drainage or high groundwater levels

» Fluctuating lake levels

= Coastal flooding, including storm surges

= Debris flow

= Subsidence

The most common type of flooding event is riverine flooding, also known as overbank flooding.
Riverine floodplains range from narrow, confined channels in the steep valleys of mountainous
and hilly regions, to wide, flat areas in plains and coastal regions. The amount of water in the
floodplain is a function of the size and topography of the contributing watershed, the regional
and local climate, and land use characteristics. In steep valleys, flooding is usually rapid and
deep, but of short duration, while flooding in flat areas is typically slow, relatively shallow, and
may last for long periods of time.

Figure 4.2.1 - 1 Floodplain Definition Sketch

Special Flood Hazard Area
Sx—(100-Year Floodplain) ———— ¢

V4

~— Flood Fringe “x— Floodway —%— Flood Fringe =%

Base Flood
Elevation

Source: FEMA, August 2001.
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The cause of flooding in large rivers is typically prolonged periods of rainfall from
weather systems covering large areas. These systems may saturate the ground and
overload the rivers and reservoirs in numerous smaller basins that drain into larger
rivers. Localized weather systems (i.e., thunderstorms), may cause intense rainfall over
smaller areas, leading to flooding in smaller rivers and streams. Annual spring floods,
due to the melting of snowpack, may affect both large and small rivers and areas.
While there is no sharp distinction between riverine floods, flash floods, ice jam floods,
and dam-break floods, these types of floods are widely recognized and may be helpful
in considering the range of flood risk and appropriate responses:

» Flash flood is a term in wide use by experts and the general population, but there is
no single definition or clear means of distinguishing flash floods from other riverine
floods. Flash floods involve a rapid rise in water level, high velocity, and large
amounts of debris, which can lead to significant damage that includes the tearing out
of trees, undermining of buildings and bridges, and scouring new channels. The
intensity of flash flooding is a function of the intensity and duration of rainfall,
steepness of the watershed, stream gradients, watershed vegetation, natural and
artificial flood storage areas, and configuration of the streambed and floodplain. Dam
failure and ice jams may also lead to flash flooding. Urban areas are increasingly
subject to flash flooding due to the removal of vegetation, covering of ground cover
with impermeable surfaces, and construction of drainage systems.

= |ce jam floods are primarily a function of the weather and are most likely to occur
where the channel slope naturally decreases, culverts freeze solid, reservoir
headwaters, natural channel constructions (e.g., bends and bridges), and along
shallows.

= Local drainage floods may occur outside of recognized drainage channels or
delineated floodplains due to a combination of locally heavy precipitation, a lack of
infiltration, inadequate facilities for drainage and stormwater conveyance, and
increased surface runoff. Such events frequently occur in flat areas, particularly
during winter and spring in areas with frozen ground, and also in urbanized areas
with large impermeable surfaces. High groundwater flooding is a seasonal
occurrence in some areas, but may occur in other areas after prolonged periods of
above-average precipitation. Losses associated with local drainage are most
significant when they occur with other hazards described in this document, such as
widespread flooding and thunderstorms; therefore, they are not analyzed as a
distinct hazard.

Many urban areas that have historically been flood prone have been removed from the
floodplain through the application of two construction types: (1) flood control dams,
which reduce peak discharges; and, (2) levees, which redirect floods away from areas
that would otherwise be inundated.

The aforementioned types of "natural” flooding occur nationally. The Federal
Emergency Management Agency (FEMA) and the Wisconsin Department of Natural
Resources (DNR), Division of Water through the National Flood Insurance Program
(NFIP) usually map them. Regulation of new construction in mapped flood hazard areas
is a responsibility of local government.

4-15
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A type of flooding that does not result directly from overflowing lakes and streams but
must be addressed is flooding that result from inadequate infrastructure, e.g.,
inadequate storm sewers and storm drainage systems.

This type of flooding has not typically been mapped by NFIP, and NFIP only requires
local governments to impose land use regulations in a mapped floodplain. The NFIP
standard flood insurance policy, however, often pays claims for flood losses in these
areas with inadequate infrastructure.

Flood History

The counties that border the Mississippi and Wisconsin Rivers, the largest rivers in
Wisconsin, are prone to flooding in low-lying areas, including the tributaries. Smaller
rivers have periodically flooded in other places: the Chippewa River in Eau Claire and
Dunn Counties, the Menomonee River in Milwaukee and Waukesha Counties, the
Kickapoo River in Crawford and Vernon Counties, the Pecatonica River and its
tributaries in Green and Lafayette Counties, the Bad River in Ashland County, the Wolf
River in Waupaca and Menominee Counties, and the Milwaukee River. Agricultural
areas in Waukesha County have flooded more often as development has increased.
The demand for housing along Wisconsin’s waterfronts has also had an effect on
flooding. For example, the number of homes along all sizes of northern Wisconsin lakes
has increased an average of 216% since the 1960s. According to the Wisconsin
Department of Natural Resources, lakes that are 500 to 1,000 acres in size now have
nine times as many homes as they did in the 1960s. There are also an estimated
250,000 structures in the 100-year floodplains statewide. Table 4.2.1-1 shows major
flood events in Wisconsin. Map 4.2.1-1 and 4.2.1-2 show major rivers and river basins.

Table 4.2.1 — 1 Major Flood Events in Wisconsin, 1973 - 2008

Date of Flood ”
Event Area Affected Damages Fatalities
1973 35 counties along the Mississippi and Wisconsin Rivers, bordering $ 24,000,000 0
the Great Lakes, and some interior counties as well
1975 Buffalo, Pepin, Pierce, and Trempealeau Counties $ 5,200,000 0
1978 16 counties in southern and southwestern Wisconsin; the Kickapoo $ 51,000,000 0
River Valley was the most severely affected area
June and Flash flooding occurred in six northwestern and west-central $ 6,000,000 0
September, 1980 counties
July 1984 Vernon County $ 1,000,000 0
September 1985  Ashland, Bayfield, and Douglas Counties $ 3,000,000 0
August1986 Milwaukee and Waukesha Counties $ 20,000,000 2
September 1986  Milwaukee, Waukesha, Ozaukee, Sheboygan, Manitowoc, $ 6,000,000 0
Dodge, Kenosha, and Washington Counties
June 1990 East-central and southwestern counties, including Brown $ 21,000,000 0
(including City of Green Bay), Kewaunee, Calumet, Manitowoc,
Outagamie, Winnebago, Dane, Green, Rock, Grant, lowa, Lafayette
(including City of Darlington), Crawford, Richland, Sauk, Juneau,
and Vernon Counties
August 1990 City of Tomah and surrounding areas of Monroe County $ 6,200,000 2
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Table 4.2.1 — 1 Major Flood Events in Wisconsin, 1973 - 2008

Date of Flood "
Event Area Affected Damages Fatalities
September 1992 Buffalo, Crawford, Jackson, Juneau, Pepin, Pierce, Richland, $ 17,000,000 0
Sauk, Trempealeau, and Vernon Counties
June—August 47 counties $740,000,000 2
1993
July 1996 Green County (including City of Monroe and the Village of $ 6,000,000 2
Monticello)
June 1997 Milwaukee, Ozaukee, Washington, and Waukesha Counties $ 87,700,000 0
August 1998 Milwaukee, Waukesha, Sheboygan, Racine, and Rock Counties $ 55,000,000 2
July 1999 Ashland, Bayfield, Douglas, Florence, Iron, Oneida, Price, Rusk, $ 31,000,000 0
Sawyer, and Vilas Counties
May-July 2000 30 counties: Columbia, Crawford, Dane, Grant, lowa, Juneau, $ 74,000,000 0
Kenosha, Lafayette, Milwaukee, Richland, Sauk, Vernon,
Walworth, Adams, Ashland, Barron, Burnett, Forest, Green, Iron,
Jackson, Monroe, Oneida, Polk, Rusk, Sawyer, Washburn,
Dodge, Racine, and Waukesha
April 2001 32 counties $ 84,200,000 0
June 2002 Adams, Clark, Dunn, Marathon, Marinette, Portage, Waushara, $ 14,300,000 0
and Wood Counties
September 2002  Polk County $ 3,000,000 0
May-June, 2004 Southern and Central counties - widespread $268,425,000 1
July 2006 Waukesha County and City of Madison $13,000,000 0
August, 2007 Southern counties - widespread $116,400,000 1
June 2008 Southern counties — widespread, 31 Counties $763,618,860 1
On-going  (indirect)

Source: NOAA NWS Milwaukee/Sullivan WFO, 2008
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Map 4.2.1 —1 Major Rivers in Wisconsin

Major Rivers in Wisconsin
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Map 4.2.1 — 2 Major River Basins in Wisconsin
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Major River Basins in Wisconsin
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Flooding has been a principle cause of damage in 26 of 32 Presidential Disaster
Declarations and 1 of 6 Emergency Declarations in Wisconsin from 1971 through July,
2008. During summer 1993, the State received its worst flooding in more than 20 years.
Widespread rainfall and associated severe storms occurred from June 7 to August 25,
1993, resulting in a major Presidential Disaster Declaration for 47 counties. The total
associated damage exceeded $740 million. Forty of the counties were declared for both
public and private assistance, while the other seven were declared for Individual
Assistance only. Recovery from this disaster is continuing today. In comparison to other
states in the Midwest, Wisconsin was fortunate in that it was not affected as severely as
others, but the 1993 floods were, by far, the State’s worst disaster in terms not only of
damages, but also in funds received through disaster relief programs, until the June
flooding in 2008. The total amount of disaster relief funds received from all declarations
prior to this was $352 million. Approximately $300 million in disaster relief was received
for the 1993 Presidential Disaster Declaration alone.

Heavy rains from June 17 t019, 1993 caused extensive flooding on the Black River.
Late Sunday morning, June 20, a portion of the embankment on the power canal
between Hatfield and Black River Falls failed. At approximately 2:00 p.m. the levee
protecting the Grove subdivision of the City of Black River Falls began to fail due to
overtopping. Approximately 90 structures were damaged in the Grove area and waters
reached the ceiling on the first floor of some of the structures. There were 500 to 700
residents estimated to have evacuated from their homes. Municipal water pumps and
sewage treatment operations were shut down. Gas service to more than180 homes and
businesses was also shut off. As a result, streets, storm sewers, sanitary sewers, water
mains, utilities, and well water sources also suffered extensive damage. High-water
marks in Black River Falls indicated that the floodwaters reached 2.5 feet above the
100-year flood level.

Significant flooding also occurred in Darlington, Wisconsin, on the upper west branch of
the Pecatonica River. Record-breaking heavy rains in early July added to previous
minor flood conditions and raised levels on the Pecatonica River to a crest of 18.6 feet,
7.6 feet over flood stage. The river completely covered the Main Street Bridge,
effectively dividing the town, and several blocks of the downtown area had to be
evacuated. The fire station was flooded, as were several businesses located downtown.
An oil company with large stores of petroleum and gas in the floodplain on the
northwest side and the sewage plant on the southeast side were environmental
concerns because of the high water. Due to frequent and predictable flooding that
occurred in the City of Darlington, a flood warning and evacuation plan had been
developed and was implemented. Without it, considerably more property damage and
endangerment of life would have resulted. This flood event provided the incentive and
the necessary funding for the community to embark on a major hazard mitigation
project. Darlington was able to implement its flood mitigation and economic
development plan, which entailed the floodproofing and/or acquisition and relocation of
numerous downtown buildings. The project has become a model for communities
interested in dealing with the effects of repetitive flooding.

Agriculture was severely affected by the heavy rains and flooding that occurred in 1993.
Thousands of acres of crops were damaged or destroyed and countless acres of rich
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farm soil were washed away. These losses compounded those already incurred by crop
producers as a result of a lack of soil moisture in 1992 and winterkill in the first three
months of 1993 (“Hazard Analysis for the State of Wisconsin,” Wisconsin Emergency
Management, November 2002).

On June 20 and 21, 1997, the worst rainstorm in more than a decade dumped more
than 7 inches of rain in a 30-hour period in Milwaukee and surrounding counties. The
intense rainfall overwhelmed creeks and rivers, as well as storm and sanitary sewers.
Severe impacts from the storm were felt in Milwaukee, Ozaukee, Washington, and
Waukesha Counties. Hundreds of local roads and highways were filled with water, as
much as 23 feet in some areas. Thousands of homes were damaged, many of which
had six to seven feet of water in their basement. Hundreds more had first floor flooding
with major structural damage; a dozen more houses were destroyed. The flood also
damaged hundreds of businesses, many of which were forced to close temporarily or, in
some cases, permanently. Some of the damaged businesses that provide critical
services included Bayshore Clinical Labs, St. Michael’'s Hospital Health Center, St.
Luke’s South Shore Hospital, and the dialysis center in the City of Brown Deer. County
emergency directors estimated disaster-related costs of $87,700,000.

On August 5-7, 1998, slow-moving thunderstorms dumped 5 to10 inches of rain in a
three- to five-hour period, resulting in flash flooding or urban/small stream flooding in
Southeastern Wisconsin. Thousands of homes were damaged and hundreds of
structures had water above the first floor. Many sustained structural damage, with
basement walls bowing or collapsing. The flooding also affected a number of
businesses, some of which were temporarily or permanently forced out of operation.
Tragically, two young boys lost their lives as a result of the flooding.

When all initial damage figures were compiled for the public and private sectors, they
amounted to almost $55 million in losses. Most of the $44 million in private sector
losses were uninsured, as flood-related losses are not covered by the standard
homeowner’s insurance policy. The severity of the storm and significance of the
uninsured losses prompted a request for a Presidential Disaster Declaration for four
Wisconsin counties. The declaration was granted for both public and private sectors. A
fifth county was added later for public assistance only. Table 4.2.1 — 2 shows the Flood
Disaster Declarations for the State.

Table 4.2.1 — 2 Major Flood Disaster Declarations in Wisconsin, 1969-2008

. Disaster

Date of Incident Number Area Affected

May 1969 250 Ashland, Buffalo, Crawford, Dunn, Eau Claire, Grant, Iron, La Crosse, Lincoln, Pepin,
Pierce, St. Croix, Trempealeau, Vernon, Wood

July 1969 264 Grant, Green, Lafayette, Milwaukee, Racine, Waukesha

September 352 Ashland, Bayfield, Douglas, Iron

1972

April 1973 376 Brown, Buffalo, Chippewa, Clark, Crawford, Door, Dunn, Eau Claire, Green Lake,
Kenosha, Kewaunee, La Crosse, Langlade, Lincoln, Manitowoc, Marathon, Marinette,
Marquette, Milwaukee, Oconto, Ozaukee, Racine, Rock, Rusk, Walworth, Waukesha,
Waupaca, Waushara, Wood
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Table 4.2.1 — 2 Major Flood Disaster Declarations in Wisconsin, 1969-2008

. Disaster

Date of Incident Number Area Affected

May 1973 376 Jefferson, Outagamie

June 1973 376 Pepin, Portage

July 1973 376 Sheboygan

March 1976 496 Calumet, Columbia, Crawford, Dane, Dodge, Fond du Lac, Grant, Green, lowa,
Jefferson, Lafayette, Manitowoc, Milwaukee, Ozaukee, Richland, Rock, Sauk,
Sheboygan, Vernon, Walworth, Washington, Waukesha

July 1980 626 Chippewa, Dunn, Eau Claire, Pierce

August 1986 770 Milwaukee, Waukesha

October 1986 775 Dodge, Fond du Lac, Kenosha, Milwaukee, Ozaukee, Sheboygan, Washington,
Waukesha

June 1990 874 Lafayette

August 1990 877 Monroe Vernon, Richland, Crawford, Grant, Lafayette, lowa, Sauk, Dane, Green,
Rock, Juneau, Outagamie, Brown, Kewaunee, Manitowoc, Calumet and Winnebago

September 964 Buffalo, Crawford, Jackson, Juneau, Pepin, Pierce, Richland, Sauk, Trempealeau,

1992 Vernon

July 1993 994 Adams, Brown, Buffalo, Calumet, Chippewa, Clark, Columbia, Crawford, Dane,
Dodge, Dunn, Eau Claire, Fond du Lac, Grant, Greene, Green Lake, lowa, Jackson,
Jefferson, Juneau, Kenosha, La Crosse, Lafayette, Lincoln, Marathon, Marquette,
Menominee, Milwaukee, Monroe, Outagamie, Pepin, Pierce, Portage, Price, Racine,
Richland, Rock, Rusk, Sauk, Shawano, St. Croix, Trempealeau, Vernon, Waupaca,
Waushara, Winnebago, Wood

August 1996 1131 Fond du Lac, Green

July 1997 1180 Milwaukee, Ozaukee, Washington, Waukesha,

July 1998 1236 Buffalo, Clark, Crawford, Dunn, Grant, Jackson, La Crosse, Monroe, Pepin, Pierce,
Richland, St. Croix, Trempealeau, Vernon

August 1998 1238 Milwaukee, Racine, Rock, Sheboygan, Waukesha

August 1999 1284 Ashland, Bayfield, Douglas, Florence, Iron, Oneida, Price, Rusk, Sawyer, Vilas

June 2000 1332 Adams, Ashland, Barron, Burnett, Columbia, Crawford, Dane, Dodge, Forest, Grant,
Green, lowa, Iron, Jackson, Juneau, Kenosha, Lafayette, Milwaukee, Monroe, Oneida,
Polk, Racine, Richland, Rusk, Sauk, Sawyer, Vernon, Walworth, Washburn,
Waukesha

May 2001 1369 Ashland, Buffalo, Burnett, Crawford, Douglas, Grant, Iron, La Crosse, Pepin, Pierce,
Polk, St. Croix, Trempealeau, Vernon, Washburn

June 2001 1369 Bayfield, Outagamie, Portage, Waupaca, Waushara, Winnebago, Wood, Rusk,
Calumet

July 2001 1369 Adams, Chippewa, Dunn, Jackson, Juneau, Taylor, Barron, Clark

July 2002 1429 Adams, Clark, Dunn, Marathon, Marinette, Portage, Waushara, Wood

September 1432 Barron, Burnett, Chippewa, Clark, Dunn, Langlade, Lincoln, Marathon, Polk, Portage,

2002 Price, Washburn, Waupaca and Wood

May-June 2004 1526 Most counties south of a line from Eau Claire to Wausau to Green Bay
Clark, Columbia, Crawford, Dodge, Fond du Lac, Grant, Green Lake, Jefferson,
Kenosha, Ozaukee, Vernon and Winnebago

August 2007 1719 Columbia, Crawford, Dane, Grant, Green, lowa, Jefferson, Kenosha, LaCrosse,
Racine, Richland, Rock, Sauk and Vernon

June 2008 1768 Adams, Calumet, Crawford, Columbia, Dane, Dodge, Fond du Lac, Grant, Green,
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Table 4.2.1 — 2 Major Flood Disaster Declarations in Wisconsin, 1969-2008

Disaster

Number Area Affected

Date of Incident

Green Lake, lowa, Jefferson, Juneau, Kenosha, La Crosse, Lafayette, Marquette,
Manitowoc, Milwaukee, Monroe, Ozaukee, Racine, Richland, Rock,, Sauk,
Sheboygan, Vernon, Walworth, Washington, Waukesha and Winnebago.

Source: FEMA

In 2001, flooding was the principle reason Wisconsin initially received Presidential
Disaster Declaration, DR-1369, although tornadoes and severe storms became a major
factor as the disaster progressed. Heavy winter snowfall combined with spring rain led
to spring flooding. In mid-April, rain and rapid snowmelt caused the Mississippi River
and many of its tributaries to flood. Floodwaters along the Mississippi River from Alma
to Prairie du Chien rose to their highest levels since 1965. In addition, severe storms
also struck northern Wisconsin in late April. Heavy rains mixed with freezing rain, snow,
and severe winds caused widespread flooding and wind damage. The initial flooding
affected 17 counties. Eventually, 32 counties were declared for DR-1369 for a variety of
storm-related damage, including tornadoes.

Late on June 21, 2002, and early June 22, 2002, a series of severe thunderstorms
swept across central and northeastern Wisconsin, including Adams, Clark, Dunn,
Marathon, Marinette, Portage, Waushara, and Wood Counties. The storms produced up
to 15 inches of rain in 24 hours in some locations; flooding on the Peshtigo, Wisconsin,
and Yellow Rivers; flash flooding on smaller streams; and extensive ponding throughout
many of the affected areas. There were reports of one to two feet of water in the streets
of the City of Marinette, Marinette County, and reports of one foot of water in the streets
of the City of Wautoma, Waushara County. The high-velocity floodwaters destroyed or
caused extensive damage to bridges, bridge approaches, and culverts. The high-
velocity floodwaters also caused extensive road surface damage, leaving impassable
gaps on county and township roads throughout the disaster area. Erosion and scouring
around culverts and bridges reached depths of up to 8 feet. Areas particularly hard hit
were Marathon, Adams, Portage, and Marinette Counties. Nearly $4 million in damage
was identified in these four counties, primarily to roads, bridges, drainage ditches,
culverts, and sewer lines.

In July 2003, flash flooding occurred ahead of a cold front that moved southeast into a
warm and unstable air mass. Early storms produced large hail and some wind damage,
which provided the focus for flooding and thunderstorms. The highest measured rainfall
was 6.5 inches in Darboy (Calumet County), including 3 inches in one hour. Heavy rain
resulted in flash flooding that left two to three feet of water over many roads. Water
reached the doorsteps of homes in Menasha (Winnebago County). Flooding caused
damage to as many as 150 homes and 30 vehicles in Menasha (Winnebago County)
and the Town of Harrison (Calumet County).

In the months of May and June, 2004, a series of weather systems periodically moved
east across the central and southern parts of Wisconsin and generated thunderstorms
that dumped heavy rains. This resulted in widespread river, urban and agricultural flood
damage that totaled a staggering $268,425,000 million. Luckily there was only 1 flood-
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related death. Rainfall amounts in May, 2004, ranged from 7 inches to a maximum of
14.72 inches at Lynxville (Crawford County), or 2 to 3.5 times monthly normals. In May
alone, the water level in Lake Michigan rose 11 inches due to rain and runoff! In June,
2004, rainfall totals ranged from 5 to 12.72 inches at Readstown (Vernon County).
Some of the larger rivers rose 2 to 4 feet above flood stage which constituted moderate
to major flooding.

In August, 2007, thanks to a stationary front from northern lowa to northern lllinois, a
series of thunderstorm clusters moved east-southeast through the southern third of
Wisconsin and dumped record-setting rains. The area from La Crosse to Kenosha bore
the brunt of the heavy rains and resultant widespread flooding. Many locations set new
all-time daily, August, and monthly rainfall records. A large chunk of the rain fell in the
2-day period of August 19-20™, when 6 to 12 inches were measured (150% to 300% of
the August monthly normal). Luckily, only 1 person perished in a flash flood event in
southern Richland County. Viroqua (Vernon County) picked up 21.74 inches of rain for
the month, a new all-time monthly record for Wisconsin. Unofficially there were reports
of 22 to 25 inches in parts of the counties of Vernon, lowa, and Green! Total flood
damages were about $116.4 million. A record flood crest was reported at the Root
River Canal near Raymond (Racine County), and major flood levels were observed at
New Munster on the Fox River (Kenosha County) and at Newville on the Rock River
(Rock County). Moderate flood levels were experienced on many other large rivers.
The 2" highest river crest on record was observed on the Kickapoo River at Viola,
Readstown, Galls Mills, and Steuben (Vernon and Crawford County). Some locations
along the Kickapoo River came within an inch or two of establishing a new all-time
record crest.

In June 2008, yet another widespread, severe flooding/flash flooding event, consisting
of two rounds of heavy rains, ravaged southern Wisconsin. The affected area was
basically south of a line from La Crosse to Manitowoc. The first round of heavy rains
occurred June 5™ -8" (mostly overnight June 7™) and the second round during the
overnight hours of June 12" -13™. Collectively, amounts ranged from 6 to over 15
inches. The greatest amount was 15.35 inches about 3 miles southeast of Portage in
Columbia County. Total flood damages were estimated at roughly $697 million.
Depending on location, 24-hour and monthly rainfall records were established, and
Milwaukee would eventually measure 12.27 inches, which is not only a new June record
but a new record for any month of the year. All of this rain fell on top of a ground that
was saturated due to all-time record winter snowfalls of 70 to 121 inches across
southern Wisconsin which were roughly double normal amounts. At least 38 river
gauge sites set new all-time record-high crests; in some cases exceeding flood stage by
6 to over 11 feet. The Baraboo River in Baraboo (Sauk Co.) crested at 27.48 feet (flood
stage is 16.0 feet). Thousands of homes, businesses, and farms were damaged or
destroyed by the flood waters. In some cases, rivers remained in flood stage into late
July, 2008, and some low spots in farm fields still had standing water into September
2008 due to a high water table! Most of the flooding was of the “one in a hundred year”
type, and some probably were of the “one in a 200 or 300 year” type. Additionally,
numerous roads were closed, damaged, or washed-out in river valleys and other low
spots, and some bridges were significantly damaged. The worst river flooding occurred
on the Baraboo, Kickapoo, Rock, Fox (northern), Fox (southeastern), and Crawfish
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Rivers. A number of farm fields were never replanted by the time they dried out in late
July or early August 2008. In some cases, the June 2008 flooding was worse than the
199h3 flooding. Map 4.2.1 — 3 shows the rainfall for the period of June 5" through the
13"

Recent heavy rain events in Wisconsin in 2007 and 2008 indicate that maximum rainfall
totals for a month can reach 20 to 25 inches (50-75% of the yearly average), or possibly
higher, in some river basins. In this rain falls on soils that are already saturated, then
major to record-setting flooding can be expected, along with damage in the hundreds of
millions.

Map 4.2.1 — 3 Rainfall Totals 7 AM June 5 -7 AM June 13, 2008

Rainfall
7AM June 5 - 7AM June 13, 2008

{ininches) _

Max Total
15.35"
Portage 35E

Some
estimation—=
used

] |
| I | I

Source: NOAA NWS Milwaukee/Sullivan WFO

In addition to the heavy rainfall previously discussed, severe weather for the first half of
June 2008 included hail, damaging winds and several tornados on June 5. On June
7" a warm weather front tracked from west to east across Wisconsin spawning
tornados, funnel clouds and rotating wall clouds which lingered in the state on June 8"
when a cold front tracked east out of the northern plains. More thunderstorms and
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heavy rains occurred as the continuing weather pattern persisted on Monday, Tuesday
and Wednesday (June 9-11). On June 12" a slow moving cold front combined with
warm moist air again passed through the state producing tornados, severe
thunderstorms and heavy rainfall. From June 7 to 13, there were 20 tornados reported
where the average number in a year for Wisconsin is 21.

The rains combined with the already saturated soils worsened the flooding conditions
necessitating rescues, evacuations, road closures and sandbagging. Thousands of
homes sustained damages and many people were left homeless. Hundreds of small
businesses were damaged and temporarily closed. Damage to public facilities is
estimated to be in the tens of millions of dollars. Both the agriculture and tourism
industries, representing the heart of state and local economies, suffered significantly.
Many of the communities were still recovering from flooding that occurred ten months
before resulting in a federal disaster declaration.

On June 14th, President Bush declared Disaster Declaration 1768 in the state.
Eventually the declaration included 31 counties: Adams, Calumet, Columbia, Crawford,
Dane, Dodge, Fond du Lac, Grant, Green, Green Lake, lowa, Jefferson, Juneau,
Kenosha, LaCrosse, Marquette, Milwaukee, Ozaukee, Racine, Richland, Rock, Sauk,
Sheboygan, Vernon, Walworth, Washington, Waukesha, and Winnebago.
Subsequently, Lafayette, Monroe, Manitowoc counties were declared. The estimated
damages totaled $763,618,860.

Map 4.2.1 — 4 shows the county-by-county distribution of flood events across Wisconsin
for the period of 1982-2007. Within each county are three numbers: the first number is
the number of flood events, followed by the number of directly-related fatalities, and the
number of directly-related injuries. Notice that the southern part of the state has most of
the flood events. Hilly terrain in the southwestern counties and the built-up urban areas
in the southeast are factors in increasing the chances of flood events.
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Map 4.2.1 — 4 Flood Events per County in Wisconsin for the period of 1982-2007
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Probability of Occurrence

Floods are described in terms of their extent, including the horizontal area affected and
the related probability of occurrence. Flood studies use historical records to determine
the probability of occurrence for different extents of flooding. The probability of
occurrence is expressed in percentages as the chance of a flood of a specific extent
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occurring in any given year. The most widely adopted design and regulatory standard
for floods in the United States is the 1-percent annual chance flood and this is the
standard formally adopted by FEMA. The 1-percent annual flood, also known as the
base flood, has a 1 percent chance of occurring in any particular year. It is also often
referred to as the “100-year flood” since its probability of occurrence suggests it should
only reoccur once every 100 years. This expression is, however, merely a simple and
general way to express the statistical likelihood of a flood; actual recurrence periods
vary from place to place.

Smaller floods occur more often than larger, deeper and more widespread floods. Thus,
a “10-year” flood has a greater likelihood of occurring than a “100-year” flood. Table
4.2.1 — 3 shows a range of flood recurrence intervals and their probabilities of
occurrence.

Table 4.2.1 — 3 Flood Probability Terms

Flood Recurrence Percent Chance of
Intervals Occurrence Annually
10 year 10.0%
50 year 2.0%
100 year 1.0%
500 year 0.2%

Source: FEMA, August 2001.

This plan considers hazards over the entire State of Wisconsin. Flood probability and
magnitude are highly location-specific, so it is not possible to characterize these
generally across the State in a meaningful way. The state plan includes flood risk
assessments that implicitly include probability and magnitude determinations on a State
and County basis. However, truly accurate determinations of flood probability and
magnitude require site-specific engineering studies and data-gathering that is beyond
the scope of this hazard profile.

Hazard USA — Multi-Hazard (HAZUS-MH) was developed by the Federal Emergency
Management Agency (FEMA) under contract with the National Institute of Building
Sciences (NIBS). NIBS maintains committees of wind, flood, earthquake and software
experts to provide technical oversight and guidance to HAZUS-MH development. Loss
estimates produced by HAZUS-MH are based on current scientific and engineering
knowledge of the effects of hurricane winds, floods, and earthquakes. Estimating losses
is essential to decision-making at all levels of government, providing a basis for
developing mitigation plans and policies, emergency preparedness, and response and
recovery planning. HAZUS-MH provides estimates of hazard-related damage before a
disaster occurs and takes into account various impacts of a hazard event. The impacts
include the following:

e Physical damage to residential and commercial buildings, schools, critical
facilities and infrastructure.
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e Economic loss, including lost jobs, business interruptions, repair and
reconstruction costs.

e Social impacts, including impacts to people, including requirements for shelters
and medical aid.

HAZUS-MH uses state-of-the-art geographic information system (GIS) software to map
and display hazard data and the results of damage and economic loss estimates for
buildings and infrastructure. It also allows users to estimate the impacts of hurricane
winds, floods, and earthquakes on populations. HAZUS-MH provides for three levels of
analysis:

e A Level 1 analysis yields a rough estimate based on the nationwide database
and is a way to begin the risk assessment process and prioritize high-risk
communities.

e A Level 2 analysis requires the input of additional or refined data and hazard
maps that will produce more accurate risk and loss estimates. Assistance from
local emergency management personnel, city planners, GIS professionals, and
others may be necessary for this level of analysis.

e A Level 3 analysis yields the most accurate estimate of loss and typically
requires the involvement of technical experts such as structural and geotechnical
engineers who can modify loss parameters based on to the specific conditions of
a community. This level analysis will allow users to supply their own techniques
to study special conditions such as dam breaks and tsunamis. Engineering and
other expertise is needed at this level.

FEMA HAZUS-MH data were used to estimate the number of structures located within
the one-percent chance, or 100-year floodplain, based upon Flood Insurance Rate
Maps (FIRMs) published by the Federal Emergency Management Agency (FEMA).
These data were supplemented by U.S. Census housing data to estimate dates of
construction.

Under National Flood Insurance Program (NFIP) floodplain management regulations,
which must be adopted by communities in order to benefit from Federal flood insurance,
structures built after the date a FIRM becomes effective must be elevated at or above
the base flood elevation (BFE). Thus, structures completed after the FIRM effective date
are significantly less vulnerable to flood damage than pre-FIRM construction. In
determining the vulnerability of housing stock, the FIRM effective date can be applied as
a benchmark to separate the most vulnerable structures from the total building stock.

Hazus Flood Risk Assessment

The statewide flood risk assessment is an initial step in identifying and quantifying flood
risks throughout Wisconsin. The risk assessment uses existing available information,
including GIS data with HAZUS-MH. This tool enables the state to predict the estimated
losses from floods for planning purposes. Wisconsin Emergency Management (WEM)
has determined that HAZUS-MH should play a critical role in the risk assessments in
Wisconsin.
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The methodology follows the process outlined in “State and Local Mitigation Planning
How-To Guide: Understanding Your Risks.” The initial assessment uses existing state
level information. The information is compiled in digital formats that enable the future
update and enhancement of the assessment to use more detailed local data. As
individual community hazard mitigation plans are updated, the statewide flood hazard
mitigation risk assessment can be enhanced.

The hazard identification and data inventory tasks were conducted by Wisconsin
Emergency Management (WEM) with assistance from the Land Information and
Computer Graphics Facility (LICGF) at the University of Wisconsin - Madison and the
Polis Center at Indiana University Purdue University at Indianapolis. The LICGF and
Polis teams assisted WEM with developing the flood risk assessment using HAZUS-MH
as a risk assessment tool. Specifically, LICGF and Polis provided the following
deliverables:

=

Interview experts in the state who maintain flood related data and studies.

2. Gather the available digital Flood Insurance Rate Maps (FIRM) for the State for
hazard event profiling.

3. Provide WEM with estimated losses using HAZUS-MH.

e Flood assessment reports for each county with inset maps

e Process report for each county that describes the workflow and sources used
to generate the hazard profile.

e Statewide summaries of losses

e Statewide map depicting losses

e HAZUS-MH analysis archive (HPR)

Identify Hazards

The initial task involved reviewing flood information within the Wisconsin Department of
Natural Resources. The department maintains a file of each county’s and communities
hydrologic/hydraulic assessments. The file includes Federal Emergency Management
Agency (FEMA) Flood Insurance Study (FIS) reports, geo-referenced images of
scanned FIRM maps, DFIRM vector maps and Q3 vector maps. LICGF visited DNR
and obtained copies of the available files.

Flood Risk Assessment Reports from local hazard mitigation plans were used to identify
the local historical hazards. Approved Flood Risk Assessment Reports were provided
by WEM for 46 counties and cities in Wisconsin. Eleven preliminary county reports
were also made available.

Profile Hazard Events
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Following the hazard identification task, staff performed HAZUS-MH 100-year flood
return interval analysis for each county using DFIRM or Q3 flood boundaries (DFIRM
being preferable) whenever they were available. Prototyping prior to the
commencement of the project indicated that the Enhanced Quick Look method available
in HAZUS-MH (Release MR3-Patch 2 Feb 2008) provided loss estimates consistent
with traditional methods.

For counties without DFIRM or Q3 boundaries, HAZUS-MH was used to generate new
100-year flood boundaries and flood depth grids. Hydrology and Hydraulic analysis was
performed at 1 square mile intervals on all reaches generated from USGS 30 meter
DEMs.

Table 4.2.1 — 4 Flood Risk Calculation Methods

Sources Counties Ratio

DFIRM 28 40%

Q3 7 10%

H&H + FIS Discharge Values 37 50%
Total 72 100%

Inventory Assets

The HAZUS-MH analysis was performed using default inventory data contained within
the software. HAZUS-MH default inventory data includes the following:

e General building stock

e Essential facilities

e Demographic information

e Transportation lifeline systems
e Utility lifeline systems

e High potential loss facilities

e Hazardous materials facilities

In addition to the HAZUS-MH supplied data, WEM provided updated essential facilities
data. The site specific inventory (specifically Schools, Hospitals, Fire Stations,
Emergency Operation Centers and Police Stations) was updated using the best
available statewide information.

Sources, assumptions and processes used to update the site-specific data sets were
provided in a report (PDM_WI_Hazus_Statewide_Updates_v2_2.doc) prior to the
commencement of the flood analysis. Most of the updates were sourced from HSIP
Freedom data sets (2007 vintage).
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Table 4.2.1 — 5 shows the differences between the default HAZUS data sets for
Wisconsin and the updated data that was used for the 2008 flood assessment.

Table 4.2.1 — 5 Statewide Database Updates

Feature Default Updated Default Updated
Class Counts Counts Exposure Exposure
Schools 3,093 3,299 $1,654,615 $2,046,405
Care Facilities 143 574 $1,258,320 $5,399,059
Police Stations 541 985 $ 810,418 $1,410,625
Fire Stations 617 900 $ 396,114 $ 727,000
EOC 16 55 $ 17,120 $ 71,500
Communications 362 920 $ 38,734 $ 123,280
Dams *** 629 3713 $ 0 $1,418,000

*** Dam losses are not reported in HAZUS flood models.
Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”

The risk assessment process for each county included a visual overlay of flood results
with 2005 NAIP ortho-photography to identify essential facilities susceptible to damage
and find examples where HAZUS-MH building loss damages may be over (or under)
estimated.

The State of Wisconsin has created a GIS layer for all DNR-managed properties. The
risk assessment process overlaid the flood boundaries with the DNR-managed
properties to identify any properties at risk.

Estimate Losses

The loss estimation was performed using HAZUS-MH. This process reflects a Level 1+
approach to flood modeling. The level 1+ approach uses default data while referencing
additional data. As indicated above, the loss estimation process used supplementary
essential facility information for the purpose of improving the accuracy of the model
predictions.

One of the key data sources for HAZUS-MH flood model prediction is terrain data. A
USGS provided 30-meter digital elevation model (DEM) was used for the terrain model
for each county. Attempts at using higher definition (e.g. 10-meter) DEMs were not
successful. Few counties had seamless 10-meter coverage, and HAZUS-MH
processing times could not support the required project timeline.

HAZUS-MH flood modeling was performed one county at a time. A stream network was

delineated for every square mile within the county. The HAZUS-MH flood model

performs an area weighted assessment of flood damage. The number of grid cells at a

given depth is counted and then divided by total number of cells within a census block.
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The result is used to “weight” damage at that flood depth for each occupancy class.
Essential facilities are evaluated by their specific location by default. Buildings are
considered a total loss once they reach the 50% damage threshold.

HAZUS-MH analysis was performed within a Study Region created for each county.
Separate Study Cases within each Study Region were frequently required:

e Coastal flood analysis was performed separately from the riverine analysis
except when DFIRM or Q3 boundaries were used for the analysis.

e Streams for which FIS discharge values were available were segregated into a
separate Study Case.

¢ Riverine flood analysis was performed in a separate Study Case whenever the
number of reaches exceeded around 100. This threshold number varied
depending on the problems encountered for each Study Case or Study Region.

A Global Summary Report is available for each Study Case. The HAZUS-MH Global
Summary Reports included all available options with the exception of Agricultural
impact, User Defined Structures and What If scenarios.

The analysis included:

General Building Stock

e Building losses

e By occupancy and by building type

e By full replacement value and depreciated replacement value
e Shelter requirements

e Building, content, and inventory losses

Statewide summaries of general building stock losses are compiled in Table 4.2.1 — 6.

Essential Facilities

Building and content losses

Restoration time to 100% functionality
Lifeline losses (for selected components)
Losses to structures and equipment.

Table 4.2.1 — 6 Statewide Flood Risk Assessment Results

Estimated Total Tpt:_:\l Total . Building
Building Economic

General Occupancy Total Damaged Loss X

Buildings Buildings Exposure X Loss X 1000

1000 1000

Agricultural 1,384 19 $3,886,980 $189,864 $50,125
Commercial 17,773 262 $75,465,763 $2,967,075 $810,856
Education 147 0 $7,268,816 $245,885 $46,250
Government 777 8 $3,531,540 $164,827 $22,895
Industrial 4,019 100 $32,010,607 $1,781,486 $450,642
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Religious/Non-Profit 819 4 $7,615,518 $324,900 $55,067
Residential 1,832,009 15,413 $330,871,200 $4,959,273 $3,110,693
Total 1,856,928 15,806 $460,650,424 | $10,633,310 $4,546,528

Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”

Table 4.2.1 — 7 provides a summary of building loss and economic loss for each
county. The table also includes short term shelter requirements and population.

Table 4.2.1 — 7 Flood Risk Assessment Results by County

Estimated Total Total Building Total Building Short
County Population Total Damaged Exposure X Economic Loss X Term
Buildings Buildings 1000 Loss X 1000 1000 Shelter
Adams 18,643 13,532 156 $1,714,102 $53,424 $30,367 230
Ashland 16,866 7,767 33 $1,424,733 $18,051 $7,976 139
Barron 44,963 18,699 155 $3,790,003 $114,253 $46,428 544
Bayfield 15,013 11,111 312 $1,644,116 $133,198 $76,311 382
Brown 226,778 69,571 1,676 $19,969,696 $921,418 $430,304 15,005
Buffalo 13,804 5,462 39 $1,032,269 $28,606 $12,279 255
Burnett 15,674 12,110 162 $1,853,439 $65,233 $36,945 135
Calumet 40,631 13,711 54 $3,188,818 $68,200 $24,978 606
Chippewa 55,195 19,897 149 $4,106,265 $136,740 $61,039 1,043
Clark 33,557 12,496 55 $2,237,574 $48,228 $21,445 177
Columbia 52,468 19,485 474 $4,419,256 $242,423 $130,669 1,903
Crawford 17,243 7,696 324 $1,187,682 $72,913 $34,732 836
Dane 426,526 120,062 588 $37,942,411 $460,477 $180,345 8,107
Dodge 85,897 27,873 108 $6,827,447 $97,327 $38,249 1,307
Door 27,961 17,670 489 $3,549,623 $70,100 $36,512 359
Douglas 426,526 17,059 37 $3,567,617 $33,129 $15,281 8,107
Dunn 39,858 12,786 186 $2,773,630 $123,807 $51,133 1,401
Eau Claire 93,142 29,742 668 $7,194,920 $709,564 $363,228 6,929
Florence 5,088 4,065 6 $530,974 $3,736 $2,107 38
Fond du Lac 97,296 32,524 344 $7,849,911 $300,969 $94,818 9,855
Forest 10,024 7,898 3 $1,090,880 $4,742 $2,220 24
Grant 49,597 17,179 72 $3,354,262 $60,160 $27,548 283
Green 33,647 12,042 70 $2,915,843 $82,537 $33,036 899
Green Lake 19,105 10,071 78 $1,658,521 $43,925 $17,286 615
lowa 23,000 8,595 14 $1,816,053 $23,216 $10,320 230
Iron 6,861 5,212 10 $727,042 $10,292 $4,316 26
Jackson 19,100 7,230 32 $1,298,474 $28,897 $11,141 251
Jefferson 74,021 24,973 129 $6,476,456 $150,487 $57,626 2,528
Juneau 24,316 11,351 55 $1,790,806 $50,421 $17,339 640
Kenosha 149,577 47,404 374 $12,467,944 $250,736 $93,902 3,740
Kewaunee 20,187 7,393 147 $1,517,568 $57,109 $22,520 587
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Estimated Total Total Building Total Building Short
County Population Total Damaged Exposure X Economic Loss X Term
Buildings Buildings 1000 Loss X 1000 1000 Shelter
La Crosse 107,120 33,301 495 $8,866,469 $294,438 $112,867 8,088
Lafayette 16,137 6,109 7 $1,214,511 $27,613 $12,736 28
Langlade 20,740 10,166 19 $1,741,110 $31,342 $10,518 402
Lincoln 29,641 13,180 207 $2,417,721 $110,288 $43,973 1,250
Manitowoc 82,887 29,082 105 $7,463,475 $87,338 $39,738 980
Marathon 125,834 47,404 474 $10,032,014 $365,012 $146,104 5,977
Marinette 43,384 24,343 175 $3,770,304 $125,246 $59,390 1,031
Marquette 15,832 8,278 76 $1,187,213 $25,244 $9,532 223
Menominee 4,562 2,005 0 $253,325 $4,282 $1,449 33
Milwaukee 940,164 256,229 1,059 $78,904,721 $732,195 $286,370 13,038
Monroe 40,899 14,618 124 $2,808,608 $91,692 $37,601 1,869
Oconto 35,634 18,667 336 $3,030,617 $100,829 $44,173 1,631
Oneida 36,776 24,793 26 $4,242,933 $51,173 $16,840 274
Outagamie 160,971 47,404 49 $12,467,944 $60,277 $17,592 3,251
Ozaukee 82,317 26,361 396 $8,424,827 $257,259 $106,533 4,061
Pepin 7,213 2,705 31 $545,610 $19,840 $9,483 108
Pierce 36,804 11,320 38 $2,745,224 $69,889 $27,163 494
Polk 41,319 19,110 154 $3,854,074 $91,323 $39,262 1,124
Portage 67,182 22,213 59 $4,802,272 $67,398 $27,617 2,615
Price 15,822 8,898 3 $1,534,217 $13,589 $6,048 77
Racine 188,831 59,300 501 $15,693,961 $238,307 $106,819 5,924
Richland 17,924 7,221 49 $1,329,972 $47,598 $19,157 335
Rock 152,307 52,424 485 $12,746,145 $316,841 $123,674 3,831
Rusk 15,347 7,111 130 $1,073,541 $81,905 $45,935 182
Saint Croix 63,155 20,525 352 $5,369,002 $249,531 $138,451 1,386
Sauk 55,225 20,828 229 $4,709,308 $145,303 $59,921 1,921
Sawyer 16,196 13,194 31 $1,990,856 $31,915 $15,397 113
Shawano 40,664 16,584 13 $3,054,433 $21,462 $9,660 164
Sheboygan 112,646 37,082 209 $10,241,080 $187,311 $82,217 1,993
Taylor 19,680 7,857 35 $1,458,249 $92,146 $23,299 157
Trempealeau 27,010 10,011 185 $2,124,476 $93,200 $35,119 1,133
Vernon 28,056 11,406 94 $1,677,827 $46,199 $20,440 290
Vilas 21,033 21,564 11 $3,116,310 $13,696 $6,127 22
Walworth 93,759 35,741 285 $9,304,295 $232,517 $120,010 1,053
Washburn 16,036 10,233 174 $1,554,736 $78,854 $44,926 165
Washington 117,493 37,309 377 $10,613,383 $351,573 $134,719 4,692
Waukesha 360,767 114,352 1,154 $35,955,764 $739,778 $291,616 13,042
Waupaca 51,731 19,655 248 $4,162,596 $146,328 $54,392 1,523
Waushara 23,154 13,102 0 $1,921,060 $10,094 $3,508 507
Winnebago 156,763 51,009 213 $12,530,045 $220,746 $73,710 7,099
Wood 75,555 27,481 73 $6,328,340 $95,649 $38,988 1,155
Totals= 5,747,134 1,856,928 15,806 $460,650,424 $10,633,310 $4,546,528 160,422
Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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County summaries of site specific losses relative to essential facilities are compiled
in Table 4.2.1 — 8. Counts of the moderately damaged essential facility buildings for
each county are provided.

Table 4.2.1 — 8 Moderately Damaged Essential Facility Buildings by County

County Care EOC Fire Police School
Adams 0 0 0 1 1
Ashland 0 0 0 0 0
Barron 0 0 0 0 0
Bayfield 0 0 0 0 0
Brown 0 0 0 0 0
Buffalo 0 0 0 3 0
Burnett 0 0 0 0 0
Calumet 0 0 0 0 0
Chippewa 0 0 0 0 0
Clark 0 0 0 0 0
Columbia 1 0 0 0 3
Crawford 0 0 1 0 0
Dane 0 0 1 1 2
Dodge 0 0 1 0 2
Door 0 0 0 0 0
Douglas 0 0 0 0 0
Dunn 1 0 1 1 0
Eau Claire 0 0 0 0 0
Florence 0 0 0 0 0
Fond du Lac 5 0 1 1 8
Forest 0 0 0 0 0
Grant 0 0 1 0 0
Green 0 0 2 1 1
Green Lake 0 0 0 0 3
lowa 0 0 0 1 1
Iron 0 0 0 0 0
Jackson 0 0 1 1 2
Jefferson 0 0 0 0 0
Juneau 0 0 1 0 2
Kenosha 0 0 0 1 1
Kewaunee 0 0 1 1 0
La Crosse 0 0 0 0 2
Lafayette 0 0 0 0 0
Langlade 0 0 0 0 0
Lincoln 0 0 0 0 0
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County Care EOC Fire Police School
Manitowoc 0 0 1 1 1
Marathon 1 1 1 5 0
Marinette 1 0 1 0 1
Marquette 0 1 0 4 0
Menominee 0 0 1 0 2
Milwaukee 1 0 0 0 4
Monroe 0 0 1 1 4
Oconto 0 0 0 0 0
Oneida 0 0 0 0 1
Outagamie 0 0 0 0 0
Ozaukee 0 0 2 1 2
Pepin 0 0 0 0 1
Pierce 1 0 0 1 1
Polk 0 0 0 0 0
Portage 0 0 0 0 0
Price 1 0 1 0 2
Racine 0 0 0 0 1
Richland 0 0 0 0 2
Rock 0 0 0 0 0
Rusk 0 0 0 0 0
Saint Croix 0 0 0 0 0
Sauk 0 0 1 1 0
Sawyer 0 0 0 2 1
Shawano 0 0 0 0 0
Sheboygan 1 0 2 0 1
Taylor 0 0 0 0 0
Trempealeau 0 0 3 2 1
Vernon 0 0 0 2 1
Vilas 0 0 0 0 0
Walworth 0 0 0 0 0
Washburn 0 0 0 0 1
Washington 0 0 1 1 4
Waukesha 4 2 3 6 0
Waupaca 0 0 0 0 0
Waushara 0 0 1 1 0
Winnebago 0 0 0 0 4
Wood 1 0 1 0 2

Totals= 18 4 31 40 65

Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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Map 4.2.1 -5 Flood Model Sources by County
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Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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Map 4.2.1 — 6 Flood Assessment Building Loss by County ($1000’s)
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Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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Map 4.2.1 — 7 Flood Assessment Economic Loss by County ($1000’s)
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Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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Map 4.2.1 — 8 Loss Ratio (Total Economic Loss/Total Building Exposure)
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Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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Map 4.2.1 — 9 Estimated Displaced Persons by County

Displaced Persons
| EERTLN

B 100 - 200

[ 200- 300

[] 200-500

[ ] s00- 1000

[ 1o00- 1500

[ 1500- 2500

I 2s00- 7000

Il 7ooo- 15005

Source: University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk Assessment Report.”
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Sources
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http://www.Ire.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/historicdata/longterm
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Wisconsin Emergency Management, Department of Military Affairs. November 2002.
“Hazard Analysis for the State of Wisconsin.”

Federal Emergency Management Agency (Region V) and Wisconsin Emergency
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University of Wisconsin and The Polis Center, 2008, “Wisconsin Statewide Flood Risk
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4.2.2 Tornadoes and High Winds
Nature of Hazard

A tornado is a violently rotating column of air (vortex) extending from the base of a
convective (usually cumulonimbus) cloud to the ground. Tornadoes can form in many
environments. However, three common environments include: within intense squall
lines, within super-cell thunderstorms, and in the right front quadrant of land-falling
hurricanes within the spiral bands of thunderstorms. Most tornadoes in the U.S. are
weak (80% of them) and cause little to minor damage. However, the strong and violent
tornadoes (the other 20%) can cause extensive, severe damage. Tornadoes may also
result from earthquake induced fires, wildfires, or atomic bombs (FEMA, 1997).
Additionally, severe weather spotter and research videotapes of tornadoes in the past
20 years has shown that a tornado can be in progress, but a visible “funnel cloud” may
be absent at the ground level, while rotating dirt/debris at the ground and cloud-base
rotation indicate that a tornado occurred (National Weather Service Milwaukee-Sullivan,
2008).

Table 4.2.2 — 1 Enhance Fujita Tornado Scale

Category F-Scale Wind Speed EF-Scale Wind Speed
EFO (weak) 40-72 mph 65-85
EF1 (weak) 73-112 mph 86-110
EF2 (strong) 113-157 mph 111-135
EF3 (strong) 158-206 mph 136-165
EF4 (violent) 207-260 mph 166-200
EF5 (violent) 261-318 mph >200

Source: FEMA, 1997, NWS Storm Prediction Center, Norman, OK

Tornado History

Most tornadoes in the United States last less than 30 minutes, but can exist for more
than an hour. The path of a tornado can range from a few hundred feet to miles, and
tornado widths may range from tens of yards to a mile or two.

Wisconsin lies along the northern edge of the nation’s maximum frequency belt for
tornadoes, called “tornado alley” by some, which extends northeastward from Oklahoma
into lowa and then across to lllinois and southern Wisconsin. Broadly speaking, the
southern portions of Wisconsin have a higher frequency of tornadoes; however, every
county in Wisconsin has had tornadoes and is susceptible to a tornado disaster. The
“tornado alley” in the United States is shown on Map 4.2.2-1 below.
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Map 4.2.2 -1 Tornado Alley in the United States
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Table 4.2.2 - 2 Wiscosnin Tornado Ratings
Year FO F1 F2 F3 F F5

1982 1 9 B 0 0 0

1983] 16 [ 10 [ 3 1
1984] 10 [ 8 10 | 3 2 1
1985] 3 7 6 0 0 0
1986] 4 4 5 1 0 0
1987] & 8 0 0 0 0
1988| & 19 | 7 1 0 0
1989| 39 7 1 0 0 0
1930] o0 5 3 0 0 0
1991] 5 3 2 0 0 0
1992] & 16 | 2 2 0 0
1993] 27 | 9 1 0 0 0
1994] 8 18 | & 2 1 0
1995] 5 2 0 0 0 0
1996] 11 7 2 0 0 1
1997] & 5 2 0 0 0
1998 16 | 3 3 2 0 0
1999| & 2 0 0 0 0
2000 11 5 1 0 0 0
2001 7 4 0 1 0 0
2002 18 | 5 2 1 0 0
2003 10 | 4 0 0 0 0
2004 22 | 10| 2 2 0 0
2005 43 | 16 | 2 1 0 0
2006 10 | 2 0 0 0 0
2007 13 3 1 1 0 0
285 [194 [ 67 | 18 [ 4 2

Year FO F1 F2 F3 F4 F5

Source: NWS Milwaukee/Sullivan, 2008

NOAA'’s National Weather Service statistics for the period of 1982-2007 indicate that
about 84% of Wisconsin’s tornadoes were rated as “weak” (EFO & EF1), 15% were
“strong” (EF2 & EF3), and 1% were violent (EF4 & EF5). Table 4.2.2 — 2 shows the
ratings of all Wisconsin tornadoes for the period of 1982-2007. The NWS initiated
systematic ratings of tornadoes in 1982.

The “average” Wisconsin tornado for the period of 1982-2007 had a life-span of 7.1
minutes, a path length of 3.7 miles, a path width of 118 yards, and an EF rating of 0.7
(mid-way between an EFO and EF1).

Tornadoes have occurred at all times of the day in Wisconsin. The peak hours of
occurrence are between 3 P.M. and 10 P.M, when 75% of the tornadoes occur. The
busiest spin-up houris 6 P.M. to 7 P.M.

The only month with no documented tornadoes is February. June has the highest
tornado frequency, followed by July, May, and August. Winter, spring, and fall tornadoes
historically are more likely to occur in southern Wisconsin than in the northern parts of
the State. Table 4.2.2 — 3 shows the monthly tornado distribution in Wisconsin for the
period of 1844-2007.
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Table 4.2.2 — 3 Wisconsin Monthly Tornado Distribution

Wisconsin Tornadoes by the Month
1844-2007
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Source: NOAA's National Weather Service Milwaukee/Sullivan, 2008

Map 4.2.2 — 2 shows the number of days per year that there will be a tornado within 25
miles of any given point. The average number of tornado days in Wisconsin ranges from
0.3 days in the extreme northern part of the State to 1.0 days in the extreme
southwestern part of the State. This is based on data for 1980-1999. This map is the
most up to date map.

Map 4.2.2 -2 Tornado Days Per Year in the United States

Tornado Days Per Year (1980-1999)

Source: Storm Prediction Center, Norman, OK
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In Map 4.2.2 — 3 a plot of Wisconsin tornadoes for the period of 1950-2005 shows that
most tornadoes in the State travel southwest to northeast. However, a number of the
tornadoes moved west to east as well as northwest to southeast. The data indicated
that northwest to southeast moving tornadoes tended to occur in the later part of the
warm season. Map is updated every 5 years and is most up to date map.

Map 4.2.2 -3 Wisconsin Tornado Tracks
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The longest-tracked tornado in Wisconsin was the April 5, 1929, tornado that traveled
from southwest of River Falls in Pierce County to Van Buskirk in Iron County. It resulted
in 12 fatalities and 100 injuries. As recently as June 7, 2007, a tornado in northeast
Wisconsin traveled for over 40 miles through the counties of Shawano, Menominee,
Langlade, and Oconto; the longest-tracked tornado in the entire United States for 2007.

Wisconsin's tornadoes display a strong year-to-year variation, ranging from 7 in 1995 on
up to 62 in 2005, for the period of 1980 through 2007. For the period of 1971-2000,
Wisconsin averaged 21 tornadoes per year and about 1 fatality per year due to
tornadoes. Most of the killer tornadoes in Wisconsin have occurred between April and
September, with June having the most killer tornadoes (23 of 88 killer tornadoes during
the period of 1844-2007).

While all Wisconsin counties have recorded at least three tornadoes from 1844 to 2007,
several counties (Barron, Chippewa, Clark, Columbia, Dane, Dodge, Fond du Lac,
Grant, Jefferson, Lafayette, Marathon, Polk, Rock, Sauk, Waukesha, and Winnebago)
have each recorded 30 or more. Dane, Dodge, Grant, and Marathon Counties have had
the most with 63, 56, 56, and 51, respectively. Map 4.2.2 - 4 shows the county-by-
county distribution of tornadoes for the period of 1844-2007. Notice that there is a slight
tendency for the larger, more populated counties to have the higher totals. Keep in
mind that in the 1800s and the early 1900s that unless a tornado went down Main Street
in broad daylight it never was reported or documented.

Map 4.2.2 — 4 Number of Tornado Events Per County 1844-2007
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Some of Wisconsin’s more noteworthy tornadoes occurred as long as 100 years ago. In
1899, half of the City of New Richmond in St. Croix County was destroyed and 112
people were killed by a powerful tornado. This tornado originated on Lake St. Croix,
about five miles south of Hudson, Wisconsin. The tornado moved to the northeast, east
of Hudson, in the direction of New Richmond. Three people were killed at two locations
as farms were leveled near Burkhardt and Boardman. The tornado passed through New
Richmond on a day in which about 1,000 people had come from surrounding villages to
watch a circus, which ended at about 4:30 p.m. that day. Passing through the very
center of town, the tornado leveled all types of buildings. The massive amount of flying
debris resulted in multiple deaths in at least 26 different families. Six families had four or
more deaths. Over 300 buildings were damaged or destroyed. A 3,000-pound safe was
carried a full block. The damage was estimated at $300,000. The good visibility of the
tornado may have prevented an even higher death total. While not a massive tornado,
the combination of time and position was unfortunate. Figure 4.2.2-1 shows the
damage caused by the 1899 tornado.

Figure 4.2.2 -1 Tornado Damage

New Richmond,
Wisconsin
June 12, 1899 v

On April 3, 1956, a tornado struck the southeast sector of the City of Berlin, Green Lake
County, at approximately 1:40 p.m. after damaging at least three farms south and west
of the city. It came within a few yards of the high school where 400 students were in
class. The terrified students watched the tornado churn towards the high school, but the
twister veered to the right, barely missing the school. Witnesses saw cars and buildings
lifted and carried through the air. The tornado killed 7 people and injured 50. Damage
was estimated at more than $1 million.

On June 4, 1958, 20 people died, 110 were injured, and 60 buildings were destroyed in
the City of Colfax in Dunn County by a tornado estimated to be an F4 intensity. The
same storm system spawned three other tornadoes in Chippewa and Clark Counties
that day. On April 21, 1974, a tornado estimated to be an F4 intensity hit the City of
Oshkosh in Winnebago County. Despite a lack of advance warning no one was killed,
although 17 people were reported injured. Eleven commercial structures were damaged
and property damage reached $4 million. The hardest hit areas were in the south by
Witzel Avenue and to the east, close to Titan Stadium. About the time the tornado
began ripping through Oshkosh in Winnebago County, a series of tornadoes spun up in
Dodge County in the Lomira/Brownsville area. The tornadoes left a trail of broken
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homes and barns in their wake and destroyed a large lumberyard. Two deaths and
numerous injuries were attributed to the storms.

In 1980, tornadoes and downbursts occurred in Chippewa, Dunn, Eau Claire, and
Pierce Counties and caused more than $150 million in property damage.

On June 8, 1984, a powerful F5 tornado struck the Village of Barneveld in lowa County
and proceeded to move northeast through Dane County. It killed 9 people and injured
200 with damage pegged at $40 million along its 36 mile path between 12:41 A.M. and
1:40 AM.

On July 18, 1996, in the late afternoon, a line of thunderstorms caused the National
Weather Service to issue a tornado watch for the eastern two-thirds of Wisconsin. As
the line moved east, the storms became more severe in counties such as Marathon and
Portage. The storms were very dangerous by the time they reached Fond du Lac
County. Warning sirens sounded in the Village of Oakfield (population 1,005) in Fond du
Lac County at approximately 7:08 p.m. At 7:13 p.m., a tornado intensifying from a F3 to
F4 rating tore through the community. This violent tornado intensified to a F5 rating a
couple miles east of Oakfield. The path of destruction was about 13.3 miles long and up
to ¥ mile wide. Only 12 people were injured but over 150 homes and businesses were
damaged or destroyed.

On March 8, 2000, a tornado classified as an F1 by the National Weather Service spun
up at General Mitchell Airport in Milwaukee. Tornadoes of this category were
considered weak, with 73-112 mph winds (on the old Fujita Scale). However, in just a
few minutes, the tornado caused $381,000 worth of damage to about 75 homes and
$3.8 million in damage to commercial real estate.

On June 18, 2001, a strong F3 tornado hit Burnett and Washburn Counties. This
tornado touched down near Grantsburg and continued traveling east for over 25 miles
to an area just outside of Spooner. Witnesses said the tornado split into three tornadoes
in some areas. There was extensive damage and destruction along the tornado’s path.
Damage was most concentrated in a six-block wide area of the Village of Siren, where
numerous homes and businesses were completely leveled and three people were killed
and 16 injured.

On Labor Day, September 2, 2002, the Village of Ladysmith was hit by an F3 tornado at
approximately 4:15 p.m., with estimated winds of 158 to 206 mph on the old Fujita
Scale. The damage the tornado caused to a 16-by-4-block area, which included most of
the downtown business district, was estimated at $20 million. The tornado damaged
more than 130 structures in this community of 3,900. There were 24 injuries, none of
them serious, primarily because the downtown business district was unusually empty
due to the Labor Day holiday.
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Figure 4.2.2 - 2 Ladysmith Tornado, 2002

Tornadoes and large hail-producing thunderstorms struck north-central and northeast
Wisconsin on the evening of September 30, 2002. Two tornadoes spun up within 20
minutes of each other. One hit several miles west of Tomahawk in northwest Lincoln
County. The twister destroyed a trailer home and several out-buildings on the property,
threw a pick-up truck up into a nearby tree, and pushed a 28-foot camper trailer 300
feet. Thousands of trees were knocked over in a nearby wooded area. The F2 twister
spun up at 7:30 pm, and dissipated just west of the Tomahawk airport at 7:35 p.m.

During the afternoon of June 8, 2003, scattered showers and thunderstorms developed
across central and east-central Wisconsin as a strong upper level low pressure system
moved across the State. At least five tornadoes developed, four of them in the NWS
Green Bay forecast area. The tornado south of Marshfield (Wood County) did several
thousand dollars in damage to a garage and play house. Two 50-pound metal barrels
were thrown over 200 yards. None of the other tornadoes did any damage.

The June 8, 2003, tornadoes on Lake Winnebago were viewed by many people
because a fishing tournament was taking place on the southern part of the lake during
the event (Figure 4.2.2 -3). One person was quoted as seeing as many as five to seven
tornadoes over the lake. Tornadoes occurring over inland lakes and rivers are
classified by the National Weather Service as tornadoes, not waterspouts.

Figure 4.2.2 - 3: View of a Tornado

- i =

Photo by Nancy Gryzwa.
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August 18, 2005 was a memorable day with 27 tornadoes spinning up in Wisconsin; a
new single-day State record. Map 4.2.2 — 5 shows a plot of the 27 tornadoes. The
strongest tornado, which raked the Stoughton area (Dane County), was rated at the top
of the EF3 category, traveled for 20 miles, and resulted in 1 fatality, 23 injuries, and
$35.052 million in damage.

Map 4.2.2 -5 Wisconsin Tornado Outbreak August 18, 2005
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Source: NOAA'’s National Weather Service Milwaukee/Sullivan, 2008

January 7, 2008 produced a rare weather event in south eastern Wisconsin. With
temperatures in the lower 60s, thunderstorms formed ahead of a stationary front and
produced hail, damaging winds, and a few tornadoes. The first tornado spun up in
Southeast Walworth County and then tracked through the Wheatland and Brighton
areas of Western Kenosha County. The second tornado occurred in the town of Somers
and on the north side of the city of Kenosha. In Walworth County, five structures
sustained damage - three had minor damage and two had moderate damage. In
Kenosha County, with both tornadoes combined, 105 homes sustained damage. 46
homes had minor damage, 32 had major damage and 27 were destroyed. Thanks to
early warnings issued by the National Weather Service, this tornado resulted in only 15
minor injuries and about $13.81 million in damage. This was the first EF3 tornado in
Kenosha County since the rating system began in 1982, and was the first tornado in
Wisconsin in January since the January 24, 1967 tornado in Green and Rock Counties.
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Map 4.2.2 — 6 shows the tornadoes paths from January 7™

Map 4.2.2 — 6 Winter Tornadoes, January 7, 2008
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National Weather Service, Milwaukee/Sullivan, 2008

Table 4.2.2 — 4 lists significant tornadoes in Wisconsin’s history and the damage they
caused. Figure 4.2.2 — 4 shows a view of the July 18, 1996 Oakfield tornado. Figure
4.2.2 — 5 shows a view of the April 21, 1974 Oshkosh tornado. Map 4.2.2 — 6 shows the
total, estimated, monetary damage per county for the period of 1950-2003.

Table 4.2.2 — 4 Significant Tornado Events in Wisconsin, 1865-2007

Date of Tornado Location Damage Fatalities
June 29, 1865 Vernon County Not available 24
ayza,sara | S o Jellson Maes e M ey | NotAEale |10
May 18, 1898 Eild :t:ilgér((eés(aalzrg,) Marathon, Lincoln, and Langlade Not Available 17
June 12, 1899 City of New Richmond (St. Croix County) Not Available 117
September 21,1924 | Eau Claire to Oneida County Not Available 26
September 21,1924 | Barron to Ashland County Not Available 10
April 5, 1929 Pierce, St. Croix, and Barron Counties (est. F4) $4,000,000 7
April 3, 1956 (City of Berlin) Green Lake, Waushara, and Winnebago $1,000,000 7
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Counties (est. F4)

City of Colfax (Dunn County), Chippewa, and Clark

June 4, 1958 Counties (3 tornadoes) $27,750,000 27
April 11, 1965 Jefferson and Dodge County (est. F2) Not available 3
April 21,1974 City of Oshkosh (Winnebago County) (est. F4) $4,000,000 0
April 21,1974 Dodge and Fond du Lac Counties (est. F3) $5,000,000 2
July 15,1980 Chippewa, Dunn, and Eau Claire Counties (9 tornadoes) $150,000,000 0
April 27,1984 Oneida and Vilas Counties (F3) $52,500,000 1
April 27, 1984 Waupaca, Shawano, and Menominee Counties (F3) $2,624,000 0
April 27, 1984 Winnebago and Outagamie Counties (F4) $3,600,000 1
April 27, 1984 Village of Wales, Waukesha County (F4) $1,300,000 1
June 8,1984 I('(;\/Sv)a Dane, and Columbia Counties, Village of Barneveld $40,000,000 9
August 29, 1992 Waushara County (F3) $10,100,000 1
July 5, 1994 Manitowoc County (F4) $2,100,000 0
August 27, 1994 Adams County (F3) $4,600,000 2
July 18, 1996 \(/'\:lgit of Oakfield to near Eden (Fond du Lac County) $40.400,000 0
August 23, 1998 Door County (F3) $7,000,000 0
March 8, 2000 Milwaukee (F1) $4,181,000 0
June 18, 2001 Burnett and Washburn Counties (F3) $10,000,000 3
September 2, 2002 | Rusk County (F3) $25,000,000 0
June 23, 2004 Green Lake, Fond du Lac, and Dodge Counties (two F3 $20,000,000 1
tornadoes merged)
August 18, 2005 Dane and Jefferson Counties (F3) $35,052,000 1
August 18, 2005 Vernon and Richland Counties (F2) $3, 570,000 0
June 7, 2006 (S':hsz;wano, Menominee, Langlade, and Oconto Counties $15.400,000 0
January 7, 2008 Walworth and Kenosha Counties (F3) $13,810,000 0

Source: “Hazard Analysis for the State of Wisconsin,” Wisconsin Emergency Management, Department of Military

Affairs, November 2002, National Weather Service, Milwaukee/Sullivan, 2008.
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Figure 4.2.2 - 4: View of Oakfield Tornado Figure 4.2.2 - 5: View of Oshkosh Tornado

B

Copyrisht 199 Don Linyd

Photo: Don Lloyd, 1996 Photo: Rusty Kapela, 1974
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Map 4.2.2 -7 Tornado Damage Estimates 1950-2008
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Tornado Damage Estimates
1950 - 2008

Legend

County Damage
Total Amount

I so0-$100,000

[ $100,001 - $5,000,000

[ ] 5,000,001 - $10,000,000
[ ] 510,000,001 - $20,000,000
[ 520,000,001 - $40,000,000
I 540.000,001 - $70,000,000

National Weather Service, Milwaukee/Sullivan, 2008
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Probability of Occurrence

Wisconsin currently averages 20.5 (1971-2000 average) documented tornadoes
annually. This number has increased recently from an average of 18.7 per year for the
45-year period of 1950 — 1994, due to more highly trained severe weather spotters and
more accurate documentation by the NWS. Table 4.2.2 — 5 shows how Wisconsin
ranked with other states in terms of number of tornadoes, fatalities, injuries, and
damages. The monetary damage amounts shown are not adjusted for inflation. The
number of tornadoes per year varies due to fluctuations in the jet stream pattern which
influences thunderstorm movement. The State ranked 4th nationally in 1980 when 43
tornadoes spun up (more than Texas had that year). However, during 1999, there were
only 11 confirmed tornadoes in Wisconsin, a small number compared to an average
year. In 2005, Wisconsin had 62 tornadoes, which was the 7™ highest state total for the

year.
Table 4.2.2 -5 Top 20 States for Number of Tornadoes, Fatalities, and Damages, 1950 to 2007
Tornadoes Fatalities Injuries Dollars (Millions)
() () ()
_cés State 'g _cés State ‘é j‘% State ‘é _:és State Amount
@ > @ =] @ =] @
2 4 4

1 |Texas 75451 1 |Texas 537 1 ([Texas 8155 1 [Texas $11,650
2 |Kansas 3285 | 2 |Mississippi 404 2 |Mississippi 5795 2 |Oklahoma $7,713
3 |Oklahoma 3078 | 3 |Alabama 368 3 |Alabama 5632 3 |Florida $7,291
4 |Florida 2940 | 4 |Arkansas 337 4 |Arkansas 4705 4 |Kansas $5,366
5 |Nebraska 2407 | 5 [Tennessee 270 5 |Ohio 4393 5 |lowa $5,193
6 |lowa 2053 §| 6 |[Oklahoma 265 6 |Indiana 4192 6 |Missouri $4,662
7 |lllinois 1952 | 7 (Indiana 248 7 |Oklahoma 4115 7 |Mississippi $4,634
8 |Missouri 1741 | 8 [Michigan 242 8 |lllinois 4048 8 |Nebraska $4,433
9 |Colorado 1738 | 9 |Kansas 228 9 |[Tennessee 3649 9 |Georgia $4,338
10 [Mississippi | 1595 | 10 |Missouri 203 | 10 [Georgia 3626 | 10 |Alabama $4,142
11 |S. Dakota 1561 | 11 |lllinois 202 | 11 |Michigan 3350 | 11 |lllinois $3,958
12 |Louisiana 1508 | 12 [Ohio 184 | 12 |Florida 3277 | 12 |Louisiana $3,928
13 [Alabama 1487 | 13 |Georgia 171 13 [Missouri 2875 | 13 |Indiana $3,407
14 |Arkansas 1426 | 14 |Florida 160 | 14 |Kentucky 2729 | 14 |Arkansas $3,355
15 [Minnesota 1400 | 15 |Louisiana 152 | 15 |[Kansas 2664 | 15 |Wisconsin $3,269
16 |Georgia 1251 | 16 |Kentucky 116 | 16 |Louisiana 2601 | 16 |Ohio $3,120
17 |N. Dakota 1235 J 17 |Massachusetts| 102 17 |North Carolina 2162 | 17 |Tennessee $2,772
18 |Indiana 1168 | 18 |Wisconsin 99 18 |lowa 2043 | 18 |Minnesota $2,730
19 |Wisconsin | 1121 | 19 |N. Carolina 97 19 |Minnesota 1862 | 19 |Michigan $2,709
20 |N. Carolina | 1000 j 20 [Minnesota 94 20 [Wisconsin 1599 | 20 |N. Carolina $2,499

It is reasonable to assume that the average annual State-wide figure of 21 will remain
relatively constant in the lower 20s in the near future. The numbers of deaths and
injuries can fluctuate drastically depending on the severity of the tornadoes, the
locations that they impact, and the time of the day. .

Although site-specific tornado probability is impossible to determine, different
techniques exist that can show the relative frequency of tornado occurrence per county
and the density plot of tornadoes. In Map 4.2.2 — 4, one can readily see that larger
counties tend to have more tornado events. To adjust for this bias, one can divide the
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county tornado bean counts in that Map by the number of square miles for that county,
and analyze the resultant numbers. By doing so, a relative, county-based, frequency
plot of tornadoes can be quickly constructed. Map 4.2.2 — 8 shows this relative
frequency plot for the period of 1982-2006. Note that there is a concentration of
tornadoes in the area from Green Lake County over to those counties surrounding Lake
Winnebago. Additionally, there are other concentrations of tornadoes in Barron,
Lincoln, Marathon, Grant, Lafayette, Dane, and Jefferson Counties.

Map 4.2.2 -8 Relative Tornado Frequency 1982-2006
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Source: NOAA’s National Weather Service Milwaukee/Sullivan, 2007

Alternatively, Map 4.2.2 — 9 shows a density plot of tornadoes that was generated by a
company entitled Geographic Techniques. Within each county in the map is the total
number of tornadoes in that county for the period of 1950-2005. To arrive at a detailed
density plot, the numbers of tornadoes per civil Township in each county were
determined. Then the number of tornadoes per square mile within that civil Township
was calculated based on 100-meter square grids. This technique clearly shows the local
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“hot spots” across the State in greater detail. Keep in mind that this density plot is based
on only 56 years of data, consequently there is a background “chicken pox/measles”
pattern across the State. Ideally, a 100-year or 200-year period of data would lead to an
even better tornado density plot. Nonetheless, this tornado density plot clearly shows
more detail than other simple, county-based tornado bean-counts shown elsewhere in
this section. Speculation suggests that the concentration of tornadoes between Madison
and Lake Winnebago may be related to the fact that the terrain in that area is flatter, as
compared to the southwestern counties. Additionally, an interaction between a lake
breeze front generated by Lake Winnebago and outflow boundaries (gust fronts)
generated by individual thunderstorms may enhance the spin-up of the tornado
circulation below cloud base.

Map 4.2.2 -9 Wisconsin Tornado Density Plot 1950 - 2005
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Source: Geographic Techniques, 2006
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The following four tables (4.2.2 — 6 through 4.2.2 — 9) were compiled using historic date
from the National Climatic Data Center (NCDC). All property damage (not including
crop damages) in tornado-prone counties was considered at-risk for damages. Higher
risks are associated to areas with increased populations as well as residential growth.

From 1950 to May 31, 2008, information on tornadoes from each county in the state
was entered into a spreadsheet and included the following information: average
damage amounts per tornado; annual probability and estimated future annual losses.
The following are methods that were used to determine the figures that are used in
Tables4.2.2-6and 4.2.2 7.

e Average $ Damage/Tornado: Total damages ($) divided by the # of tornadoes =
avg. damage/event.

e Annual Probability: # Tornadoes divided by the # years (May 31, 2008-
1950=57.4 yrs) = annual probability.

e Estimated Future Annual Loss: Annual probability x avg. damage/event = est.
future annual loss.

For an example of how these losses were estimated: Take Marathon County which had
45 tornadoes over the 57.4 year time period (1950 to May 31, 2008). This translates to
an Annual Probability of .7840 (45/57.4 =.7839721). Each tornado has averaged
$365,867 in damage ($16,464,000/45 tornadoes = $365,866.66) so $365,867 per
tornado x the annual probability of .7839721, equals $286,830 for an estimated future
annual loss.

These calculations were done for each county to arrive at an estimated future annual
loss and annual probability of a tornado. Table 4.2.2 — 6 lists the counties in alphabet
order and Table 4.2.2 — 7 lists the counties by ascending property losses.

Tables 4.5.3.2 -8 and 4.5.3.2 — 9 have total damages which includes:

1. Property loss calculated in Table 4.2.2 — 6 (column 8 with the heading,
“Estimated annual loss (property damage)”,

Plus the calculations for injury and death, as follows:

2. Injury was calculated at $10,553 for a blended major and minor injury.
$1,863 for minor injury and $18,627 for major injury are the 2007 figures that
was provided based on FEMA guidance used in the benefit-cost (BC)
analysis of hazard mitigation measures. The instruction was to use the
inflation calculator in the BC tool kit to arrive at the 2008 values. The 2008
figures are $1,919 for minor injury and $19,186 for major injury. Major and
minor injuries are combined in the NCDC data. The total of these two figures
is $21,105/2 = $10,552.50 or $10,553.
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3. Death was calculated at $3,332,958. The 2007 figure that was provided
based on FEMA guidance used in the benefit-cost (BC) analysis of hazard
mitigation measures is $3,235,882. The instruction was to use the inflation
calculator in the BC tool kit to arrive at the 2008 values which is $3,332,958.

Both injury and death was based on an annual probability of .0174 (1/57.4 = .0174216).
Table 4.2.2 — 8 lists the counties in alphabet order and Table 4.2.2 — 9 lists the counties
by ascending property, injury and death losses.

For an example of how these losses were estimated: Take Marathon County which had
19 injuries which equates to an annual probability of an injury .3310 (19/57.4) x the rate
of $10,553 = $3,493. Zero deaths occurred in this county. Table 4.2.2 — 6 calculated
the property damage estimate to be $286,830. The total damages for Marathon County
would be $290,323 ($3,493 + $0 + $286,830).

Note: in order to demonstrate loss estimates when a death occurs in a county, Burnett
County will be used as an example. Burnett County had 3 deaths which equates to an
annual probability of a death as .0523 (3/57.4) x the rate of $3,332,958 = $174,314.
This amount would be added to the total for injuries and property losses.
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Table 4.2.2 — 6: Tornado Loss Estimate By County (1950-05/31/2008)

Estimated
Total Annual Future Annual
County # of Tornadoes | Damages Avg. Damage/Tornado Probability Loss
Adams 14 $3.258M $232,714 .2439 $56,760
Ashland 7 $300,000 $42,857 .1220 $5,229
Barron 32 $8.603M $268,844 .5575 $149,878
Bayfield 5 $775,000 $155,000 .0871 $13,502
Brown 20 $4.043M $202,150 .3484 $70,436
Buffalo 13 $8.598M $661,385 .2265 $149,791
Burnett 11 $12.550M $1,140,909 .1916 $218,641
Calumet 19 $3.850M $202,632 .3310 $67,073
Chippewa 27 $36.893M $1,366,407 4704 $642,735
Clark 21 $7.783M $370,619 .3659 $135,592
Columbia 29 $9.154M $315,655 .5052 $159,477
Crawford 9 $553,000 $61,444 .1568 $9,634
Dane 44 $69.129M $1,571,114 .7666 $1,204,338
Dodge 53 $28.058M $529,396 .9233 $488,815
Door 8 $8.018M $1,002,250 .1394 $139,686
Douglas 8 $856,000 $107,000 .1394 $14,913
Dunn 15 $58.297M $3,886,467 .2613 $1,015,627
Eau Claire 14 $15.805M $1,128,929 .2439 $275,348
Florence 2 $75,000 $37,500 .0348 $1,307
Fond Du Lac 41 $60.218M $1,468,732 7143 $1,049,094
Forest 4 $5.300M $1,325,000 .0697 $92,334
Grant 40 $5.298M $132,450 .6969 $92,300
Green 15 $3.558M $237,200 .2613 $61,986
Green Lake 19 $12.493M $657,526 .3310 $217,648
lowa 22 $2.198M $99,909 .3833 $38,293
Iron 3 $253,000 $84,333 .0523 $4,408
Jackson 12 $3.905M $325,417 .2091 $68,031
Jefferson 27 $10.128M $375,111 4704 $176,446
Juneau 21 $4.967M $236,524 .3659 $86,533
Kenosha 6 $21.925M $3,654,167 .1045 $381,969
Kewaunee 7 $550,000 $78,571 .1220 $9,582
La Crosse 13 $3.130M $240,769 .2265 $54,530
Lafayette 22 $7.400M $336,364 .3833 $128,920
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Table 4.2.2 — 6: Tornado Loss Estimate By County (1950-05/31/2008)

Estimated
Total Annual Future Annual

County # of Tornadoes | Damages Avg. Damage/Tornado Probability Loss
Langlade 6 $4.955M $825,833 .1045 $86,324
Lincoln 21 $1.825M $86,905 .3659 $31,795
Manitowoc 19 $8.450M $444,737 .3310 $147,213
Marathon 45 $16.464M $365,867 .7840 $286,830
Marinette 18 $3.925M $218,056 .31.36 $68,380
Marquette 14 $1.428M $102,000 .2439 $24,878
Menominee 2 $5.200M $2,600,000 .0348 $90,592
Milwaukee 17 $7.753M $456,059 .2962 $135,070
Monroe 18 $3.916M $217,556 .3136 $68,223
Oconto 10 $11.354M $1,135,400 1742 $197,805
Oneida 20 $51.181M $2,559,050 .3484 $891,655
Outagamie 14 $15.176M $1,084,000 .2439 $264,390
Ozaukee 3 $2.800M $933,333 .0523 $48,780
Pepin 5 $600,000 $120,000 .0871 $10,453
Pierce 16 $3.808M $238,000 .2787 $66,341
Poke 20 $8.628M $431,400 .0384 $150,314
Portage 21 $2.088M $99,429 .3659 $36,376
Price 18 $26.383M $1,465,722 .3136 $459,634
Racine 16 $3.166M $197,875 .2787 $55,157
Richland 11 $3.455M $314,091 .1916 $60,192
Rock 21 $7.733M $368,238 .3659 $134,721
Rusk 13 $25.850M $1,988,462 .2265 $450,348
Sauk 22 $6.544M $297,455 .3833 $114,007
Sawyer 8 $278,000 $34,750 .1394 $4,843
Shawano 12 $5.856M $488,000 .2091 $102,021
Sheboygan 6 $3.278M $546,333 .1045 $57,108
St. Croix 25 $37.230M $1,489,200 4355 $648,606
Taylor 8 $4.206M $525,750 .1394 $73,275
Trempealeau 16 $5.879M $367,438 .2787 $102,422
Vernon 18 $4.658M $258,778 .3136 $81,150
Vilas 13 $26.450M $2,034,615 .2265 $460,801
Walworth 22 $4.530M $205,909 .3833 $78,920
Washburn 8 $2.780M $347,500 .1394 $48,432
Washington 17 $30.280M $1,781,176 .2962 $527,526
Waukesha 23 $14.508M $630,783 4007 $252,753
Waupaca 14 $4.266M $304,714 .2439 $74,320
Waushara 16 $28.830M $1,801,875 .2787 $502,265
Winnebago 21 $8.279M $394,238 .3659 $144,233
Wood 15 $26.510M $1,767,333 .2613 $461,847

Table 4.2.2 - 7: Tornado Loss Estimate By County (1950-05/31/2008)

Counties listed in ascending order for damage.
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Estimated
Total Annual Future Annual
County # of Tornadoes | Damages Avg. Damage/Tornado Probability Loss
Florence 2 $75,000 $37,500 .0348 $1,307
Iron 3 $253,000 $84,333 .0523 $4,408
Sawyer 8 $278,000 $34,750 .1394 $4,843
Ashland 7 $300,000 $42,857 .1220 $5,229
Kewaunee 7 $550,000 $78,571 .1220 $9,582
Crawford 9 $553,000 $61,444 .1568 $9,634
Pepin 5 $600,000 $120,000 .0871 $10,453
Bayfield 5 $775,000 $155,000 .0871 $13,502
Douglas 8 $856,000 $107,000 .1394 $14,913
Marguette 14 $1.428M $102,000 .2439 $24,878
Lincoln 21 $1.825M $86,905 .3659 $31,795
Portage 21 $2.088M $99,429 .3659 $36,376
lowa 22 $2.198M $99,909 .3833 $38,293
Washburn 8 $2.780M $347,500 1394 $48,432
Ozaukee 3 $2.800M $933,333 .0523 $48,780
La Crosse 13 $3.130M $240,769 .2265 $54,530
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Table 4.2.2 - 7: Tornado Loss Estimate By County (1950-05/31/2008)

Counties listed in ascending order for damage.

Estimated
Total Annual Future Annual

County # of Tornadoes Damages Avg. Damage/Tornado Probability Loss
Racine 16 $3.166M $197,875 .2787 $55,157
Adams 14 $3.258M $232,714 .2439 $56,760
Sheboygan 6 $3.278M $546,333 .1045 $57,108
Richland 11 $3.455M $314,091 .1916 $60,192
Green 15 $3.558M $237,200 .2613 $61,986
Pierce 16 $3.808M $238,000 .2787 $66,341
Calumet 19 $3.850M $202,632 .3310 $67,073
Jackson 12 $3.905M $325,417 .2091 $68,031
Monroe 18 $3.916M $217,556 .3136 $68,223
Marinette 18 $3.925M $218,056 .31.36 $68,380
Brown 20 $4.043M $202,150 .3484 $70,436
Taylor 8 $4.206M $525,750 .1394 $73,275
Waupaca 14 $4.266M $304,714 .2439 $74,320
Walworth 22 $4.530M $205,909 .3833 $78,920
Vernon 18 $4.658M $258,778 .3136 $81,150
Langlade 6 $4.955M $825,833 .1045 $86,324
Juneau 21 $4.967M $236,524 .3659 $86,533
Menominee 2 $5.200M $2,600,000 .0348 $90,592
Grant 40 $5.298M $132,450 .6969 $92,300
Forest 4 $5.300M $1,325,000 .0697 $92,334
Shawano 12 $5.856M $488,000 .2091 $102,021
Trempealeau 16 $5.879M $367,438 .2787 $102,422
Sauk 22 $6.544M $297,455 .3833 $114,007
Lafayette 22 $7.400M $336,364 .3833 $128,920
Rock 21 $7.733M $368,238 .3659 $134,721
Milwaukee 17 $7.753M $456,059 .2962 $135,070
Clark 21 $7.783M $370,619 .3659 $135,592
Door 8 $8.018M $1,002,250 .1394 $139,686
Winnebago 21 $8.279M $394,238 .3659 $144,233
Manitowoc 19 $8.450M $444,737 .3310 $147,213
Barron 32 $8.603M $268,844 5575 $149,878
Buffalo 13 $8.598M $661,385 .2265 $149,791
Poke 20 $8.628M $431,400 .0384 $150,314
Columbia 29 $9.154M $315,655 .5052 $159,477
Jefferson 27 $10.128M $375,111 4704 $176,446
Oconto 10 $11.354M $1,135,400 1742 $197,805
Green Lake 19 $12.493M $657,526 .3310 $217,648
Burnett 11 $12.550M $1,140,909 .1916 $218,641
Waukesha 23 $14.508M $630,783 .4007 $252,753
Outagamie 14 $15.176M $1,084,000 .2439 $264,390
Eau Claire 14 $15.805M $1,128,929 .2439 $275,348
Marathon 45 $16.464M $365,867 .7840 $286,830
Kenosha 6 $21.925M $3,654,167 .1045 $381,969
Rusk 13 $25.850M $1,988,462 .2265 $450,348
Price 18 $26.383M $1,465,722 .3136 $459,634
Vilas 13 $26.450M $2,034,615 .2265 $460,801
Wood 15 $26.510M $1,767,333 .2613 $461,847
Dodge 53 $28.058M $529,396 .9233 $488,815
Waushara 16 $28.830M $1,801,875 .2787 $502,265
Washington 17 $30.280M $1,781,176 .2962 $527,526
Chippewa 27 $36.893M $1,366,407 4704 $642,735
St. Croix 25 $37.230M $1,489,200 .4355 $648,606
Oneida 20 $51.181M $2,559,050 .3484 $891,655
Dunn 15 $58.297M $3,886,467 .2613 $1,015,627
Fond Du Lac 41 $60.218M $1,468,732 7143 $1,049,094
Dane 44 $69.129M $1,571,114 .7666 $1,204,338
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Table 4.2.2 — 8: Tornado Loss Estimate by Total Damages (Death, Injury & Property damage)
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Estimated

# Injuries Annual Estimated Estimated Estimated Annual Loss

(2950- Probability of | annual Annual Annual Loss annual loss (Injury &

05/31/ an injury loss Probability of (death)** (property Death
County 2008) (injury)* # Deaths a death damage)*** & Property )
Adams 18 .3136 $3,309 0 0 $0 $56,760 $60,069
Ashland 0 0 $0 0 0 $0 $5,229 $5,229
Barron 16 .2787 $2,941 0 0 $0 $149,878 $152,819
Bayfield 4 .0697 $736 0 0 $0 $13,502 $14,238
Brown 7 1220 $1,287 0 0 $0 $70,436 $71,723
Buffalo 7 .1220 $1,287 0 0 $0 $149,791 $151,078
Burnett 25 .4355 $4,596 3 .0523 $174,314 $218,641 $397,551
Calumet 7 .1220 $1,287 1 .0174 $57,993 $67,073 $126,353
Chippewa 90 1.5679 $16,546 5 .0871 $290,301 $642,735 $949,582
Clark 7 .1220 $1,287 1 .0174 $57,993 $135,592 $194,872
Columbia 49 .8537 $9,009 1 .0174 $57,993 $159,477 $226,479
Crawford 9 .1568 $1,655 0 0 $0 $9,634 $11,289
Dane 66 1.1498 $12,134 4 .0697 $232,307 $1,204,338 $1,448,779
Dodge 36 6272 $6,619 0 0 $0 $488,815 $495,434
Door 4 .0697 $736 0 0 $0 $139,686 $140,422
Douglas 0 0 $0 0 0 $0 $14,913 $14,913
Dunn 77 1.3415 $14,157 21 .3659 $1,219,529 $1,015,627 $2,249,313
Eau Claire 20 .3484 $3,677 6 .1045 $348,294 $275,348 $627,319
Florence 0 0 $0 0 0 $0 $1,307 $1,307
Fond Du Lac 24 4181 $4,412 2 .0348 $115,987 $1,049,094 $1,169,493
Forest 3 .0523 $552 0 0 $0 $92,334 $92,886
Grant 7 1220 $1,287 0 0 $0 $92,300 $93,587
Green 45 .7840 $8,274 0 0 $0 $61,986 $70,260
Green Lake 54 .9408 $9,928 8 .1394 $464,614 $217,648 $692,190
lowa 206 3.5889 $37,874 9 .1568 $522,608 $38,293 $598,775
Iron 0 0 $0 0 0 $0 $4,408 $4,408
Jackson 5 .0871 $919 0 0 $0 $68,031 $68,950
Jefferson 36 .6272 $6,619 3 .0523 $174,314 $176,446 $357,379
Juneau 38 .6620 $6,986 3 .0523 $174,314 $86,533 $267,833
Kenosha 15 .2613 $2,757 0 0 $0 $381,969 $384,726
Kewaunee 1 .0174 $184 0 0 $0 $9,582 $9,766
La Crosse 3 .0523 $552 0 0 $0 $54,530 $55,082
Lafayette 12 .2091 $2,207 0 0 $0 $128,920 $131,127
Langlade 3 .0523 $552 0 0 $0 $86,324 $86,876
Lincoln 2 .0348 $367 0 0 $0 $31,795 $32,162
Manitowoc 2 .0348 $367 0 0 $0 $147,213 $147,580
Marathon 19 .3310 $3,493 0 0 $0 $286,830 $290,323
Marinette 8 .1394 $1,471 2 .0348 $115,987 $68,380 $185,838
Marquette 0 0 $0 0 0 $0 $24,878 $24,878
Menominee 0 0 $0 0 0 $0 $90,592 $90,592
Milwaukee 176 3.0662 $32,358 0 0 $0 $135,070 $167,428
Monroe 4 .0697 $736 0 0 $0 $68,223 $68,959
Oconto 6 .1045 $1,103 0 0 $0 $197,805 $198,908
Oneida 36 .6272 $6,619 5 .0871 $290,301 $891,655 $1,188,575
Outagamie 10 1742 $1,838 0 0 $0 $264,390 $266,228
Ozaukee 30 .5226 $5,515 0 0 $0 $48,780 $54,295
Pepin 6 .1045 $1,103 0 0 $0 $10,453 $11,556
Pierce 6 .1045 $1,103 0 0 $0 $66,341 $67,444
Poke 17 .2962 $3,126 4 .0697 $232,307 $150,314 $385,747
Portage 4 .0697 $736 2 .0348 $115,987 $36,376 $153,099
Price 26 4530 $4,781 0 0 $0 $459,634 $464,415
Racine 7 .1220 $1,287 0 0 $0 $55,157 $56,444
Richland 9 .1568 $1,655 0 0 $0 $60,192 $61,847
Rock 2 .0348 $367 0 0 $0 $134,721 $135,088
Rusk 34 .5923 $6,251 0 0 $0 $450,348 $456,599
Sauk 13 .2265 $2,390 0 0 $0 $114,007 $116,397
Sawyer 0 0 $0 0 0 $0 $4,843 $4,843
Shawano 1 .0174 $184 0 0 $0 $102,021 $102,205
Sheboygan 8 .1394 $1,471 1 .0174 $57,993 $57,108 $116,572
St. Croix 35 .6098 $6,435 2 .0348 $115,987 $648,606 $771,028
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Table 4.2.2 — 8: Tornado Loss Estimate by Total Damages (Death, Injury & Property damage)

Estimated

# Injuries Annual Estimated Estimated Estimated Annual Loss

(2950- Probability of | annual Annual Annual Loss annual loss (Injury &

05/31/ an injury loss Probability of (death)** (property Death
County 2008) (injury)* # Deaths a death damage)*** & Property )
Taylor 3 .0523 $552 0 0 $0 $73,275 $73,827
Trempealeau 3 .0523 $552 0 0 $0 $102,422 $102,974
Vernon 2 .0348 $367 0 0 $0 $81,150 $81,517
Vilas 4 .0697 $736 0 0 $0 $460,801 $461,537
Walworth 3 .0523 $552 0 0 $0 $78,920 $79,472
Washburn 0 0 $0 0 0 $0 $48,432 $48,432
Washington 57 .9930 $10,479 3 .0523 $174,314 $527,526 $712,319
Waukesha 17 .2962 $3,126 1 .0174 $57,993 $252,753 $313,872
Waupaca 8 .1394 $1,471 6 .1045 $348,294 $74,320 $424,085
Waushara 34 .5923 $6,251 1 .0174 $57,993 $502,265 $566,509
Winnebago 52 .9059 $9,560 1 .0174 $57,993 $144,233 $211,786
Wood 30 .5226 $5,515 0 0 $0 $461,847 $467,362
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Table 4.2.2 — 9: Tornado Loss Estimate by Total Damages (Death, Injury & Property damage)

Counties listed in ascending order for damage.

Estimated

# Injuries Annual Estimated Estimated Estimated Annual Loss

(1950- Probability of | annual Annual Annual Loss annual loss (Injury &

05/31/ an injury loss Probability of (death)** (property Death
County 2008) (injury)* # Deaths a death damage)*** & Property )
Florence 0 0 $0 0 0 $0 $1,307 $1,307
Iron 0 0 $0 0 0 $0 $4,408 $4,408
Sawyer 0 0 $0 0 0 $0 $4,843 $4,843
Ashland 0 0 $0 0 0 $0 $5,229 $5,229
Kewaunee 1 .0174 $184 0 0 $0 $9,582 $9,766
Crawford 9 .1568 $1,655 0 0 $0 $9,634 $11,289
Pepin 6 .1045 $1,103 0 0 $0 $10,453 $11,556
Bayfield 4 .0697 $736 0 0 $0 $13,502 $14,238
Douglas 0 0 $0 0 0 $0 $14,913 $14,913
Marquette 0 0 $0 0 0 $0 $24,878 $24,878
Lincoln 2 .0348 $367 0 0 $0 $31,795 $32,162
Washburn 0 0 $0 0 0 $0 $48,432 $48,432
Ozaukee 30 .5226 $5,515 0 0 $0 $48,780 $54,295
La Crosse 3 .0523 $552 0 0 $0 $54,530 $55,082
Racine 7 .1220 $1,287 0 0 $0 $55,157 $56,444
Adams 18 .3136 $3,309 0 0 $0 $56,760 $60,069
Richland 9 .1568 $1,655 0 0 $0 $60,192 $61,847
Pierce 6 .1045 $1,103 0 0 $0 $66,341 $67,444
Jackson 5 .0871 $919 0 0 $0 $68,031 $68,950
Monroe 4 .0697 $736 0 0 $0 $68,223 $68,959
Green 45 .7840 $8,274 0 0 $0 $61,986 $70,260
Brown 7 1220 $1,287 0 0 $0 $70,436 $71,723
Taylor 3 .0523 $552 0 0 $0 $73,275 $73,827
Walworth 3 .0523 $552 0 0 $0 $78,920 $79,472
Vernon 2 .0348 $367 0 0 $0 $81,150 $81,517
Langlade 3 .0523 $552 0 0 $0 $86,324 $86,876
Menominee 0 0 $0 0 0 $0 $90,592 $90,592
Forest 3 .0523 $552 0 0 $0 $92,334 $92,886
Grant 7 1220 $1,287 0 0 $0 $92,300 $93,587
Shawano 1 .0174 $184 0 0 $0 $102,021 $102,205
Trempealeau 3 .0523 $552 0 0 $0 $102,422 $102,974
Sauk 13 .2265 $2,390 0 0 $0 $114,007 $116,397
Sheboygan 8 .1394 $1,471 1 0174 $57,993 $57,108 $116,572
Calumet 7 .1220 $1,287 1 .0174 $57,993 $67,073 $126,353
Lafayette 12 .2091 $2,207 0 0 $0 $128,920 $131,127
Rock 2 .0348 $367 0 0 $0 $134,721 $135,088
Door 4 .0697 $736 0 0 $0 $139,686 $140,422
Manitowoc 2 .0348 $367 0 0 $0 $147,213 $147,580
Buffalo 7 .1220 $1,287 0 0 $0 $149,791 $151,078
Barron 16 .2787 $2,941 0 0 $0 $149,878 $152,819
Portage 4 .0697 $736 2 .0348 $115,987 $36,376 $153,099
Milwaukee 176 3.0662 $32,358 0 0 $0 $135,070 $167,428
Marinette 8 .1394 $1,471 2 .0348 $115,987 $68,380 $185,838
Clark 7 .1220 $1,287 1 .0174 $57,993 $135,592 $194,872
Oconto 6 .1045 $1,103 0 0 $0 $197,805 $198,908
Winnebago 52 .9059 $9,560 1 .0174 $57,993 $144,233 $211,786
Columbia 49 .8537 $9,009 1 .0174 $57,993 $159,477 $226,479
Outagamie 10 1742 $1,838 0 0 $0 $264,390 $266,228
Juneau 38 .6620 $6,986 3 .0523 $174,314 $86,533 $267,833
Marathon 19 .3310 $3,493 0 0 $0 $286,830 $290,323
Waukesha 17 .2962 $3,126 1 .0174 $57,993 $252,753 $313,872
Jefferson 36 .6272 $6,619 3 .0523 $174,314 $176,446 $357,379
Kenosha 15 .2613 $2,757 0 0 $0 $381,969 $384,726
Poke 17 .2962 $3,126 4 .0697 $232,307 $150,314 $385,747
Burnett 25 4355 $4,596 3 .0523 $174,314 $218,641 $397,551
Waupaca 8 .1394 $1,471 6 .1045 $348,294 $74,320 $424,085
Rusk 34 .5923 $6,251 0 0 $0 $450,348 $456,599
Vilas 4 .0697 $736 0 0 $0 $460,801 $461,537
Price 26 .4530 $4,781 0 0 $0 $459,634 $464,415
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Table 4.2.2 — 9: Tornado Loss Estimate by Total Damages (Death, Injury & Property damage)

Counties listed in ascending order for damage.

Estimated

# Injuries Annual Estimated Estimated Estimated Annual Loss

(1950- Probability of | annual Annual Annual Loss annual loss (Injury &

05/31/ an injury loss Probability of (death)** (property Death
County 2008) (injury)* # Deaths a death damage)*** & Property )
Wood 30 .5226 $5,515 0 0 $0 $461,847 $467,362
Dodge 36 .6272 $6,619 0 0 $0 $488,815 $495,434
Waushara 34 .5923 $6,251 1 .0174 $57,993 $502,265 $566,509
lowa 206 3.5889 $37,874 9 .1568 $522,608 $38,293 $598,775
Eau Claire 20 .3484 $3,677 6 .1045 $348,294 $275,348 $627,319
Green Lake 54 .9408 $9,928 8 .1394 $464,614 $217,648 $692,190
Washington 57 .9930 $10,479 3 .0523 $174,314 $527,526 $712,319
St. Croix 35 .6098 $6,435 2 .0348 $115,987 $648,606 $771,028
Chippewa 90 1.5679 $16,546 5 .0871 $290,301 $642,735 $949,582
Fond Du Lac 24 4181 $4,412 2 .0348 $115,987 $1,049,094 $1,169,493
Oneida 36 .6272 $6,619 5 .0871 $290,301 $891,655 $1,188,575
Dane 66 1.1498 $12,134 4 .0697 $232,307 $1,204,338 $1,448,779
Dunn 77 1.3415 $14,157 2 .3659 $1,219,529 $1,015,627 $2,249,313

Sources

Federal Emergency Management Agency (FEMA). 1997. “Multi-Hazard Identification
and Risk Assessment: A Cornerstone of the National Mitigation Strategy.”

FEMA. 2001. “Understanding Your Risks: Identifying Hazards and Estimating Losses.”

Geographic Techniques — Mt. Horeb, WI, 2003, Douglas G. Norgord
Accessed from: http://www.geographictechnigues.com/

NOAA, Storm Prediction Center. Tornado Numbers, Deaths, Injuries, and Damage,
1950-2007. Accessed from the World Wide Web at: www.spc.noaa.qov/

NOAA, National Weather Service Forecast Office Green Bay, Wisconsin. Accessed
from the World Wide Web at
http://www.crh.noaa.gov/grb/data/product.php?site=grb&format=ci&product=grb/outr
each/TAW/taw05.txt

Wisconsin Emergency Management, Department of Military Affairs. November 2002.
“Hazard Analysis for the State of Wisconsin.”

NOAA, National Weather Service Forecast Office Milwaukee/Sullivan, Wisconsin.
Accessed from the World Wide Web at
http://www.crh.noaa.gov/mkx/climatearchive.php.

NOAA, National Climatic Data Center. Accessed from the World Wide Web at
http://lwf.ncdc.noaa.gov/oa/ncdc.html
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4.2.3 Wildfire
Nature of the Hazard

Wildfire management involves the control, containment and suppression of a wild or
uncontrolled fire. Chapter 26.01(2) of Wisconsin State Statutes define forest fires as
any “uncontrolled, wild or running fires burning in forest, marsh, field, cutover, or other
lands or involving farm, city, or village property and improvements incidental to the
uncontrolled, wild, or running fires occurring on forest, marsh, field, cutover, or other
lands.” They often begin unnoticed, can spread quickly, and are usually signaled by
dense smoke that may fill the area for miles around. Wildfires in Wisconsin are primarily
human-caused through acts such as burning yard debris, arson, or campfires. They
can also be caused by natural events such as lightning.

Table 4.2.3 — 1 Structures burned and saved in Wisconsin wildfires, 2005-07

900y
800+
7004
600+
500+
400
3007
200+
100

OStructures
Burned

B Structures Saved

2005 2006 2007

Every year, more than 2,500 wildfires occur in Wisconsin, causing thousands of dollars
of damage to property, and destroying natural resources. Dozens of structures are
damaged or destroyed and hundreds more are threatened. It can be surmised that
there is a 100% probability that there will be at least one fire in Wisconsin every year.
Wildfire managers prioritize the protection of lives, property, and resources — in that
order. The challenge of every manager is to minimize the damage done by wildfire,
while at the same time ensuring the safety of everyone involved.

Interface or intermix fires occur in areas where both vegetation and structures provide
fuel. These are also referred to as wildland-urban interface fires.

Firestorms occur during extreme weather (e.g., high temperatures, low humidity, and
high winds) with such intensity that fire suppression opportunities are limited. These
events typically burn until the weather or fuel conditions change, reducing fire behavior.

Prescribed fire is the intentional application of fire to wildland natural fuels, under
specific environmental conditions, to accomplish planned land management objectives.
It is a commonly suggested management strategy and one of the most complicated and
complex operations to implement.
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Factors Influencing Fire Behavior

Fuels. Fuel is required for any fire to burn. With regards to wildfire, fuels consist of
living vegetation (grass, shrubs, trees) and dead plant material (dead trees, dried grass,
fallen branches, pine needles, dead leaves, etc.). Houses, vehicles, and other man-
made objects can be thought of as “urban” fuels that can also burn during a wildfire.

Fuels are arranged horizontally and vertically. Ground fuels consist of combustible
materials lying beneath the ground including deep duff, roots, buried logs, and other
organic matter. Fires in ground fuels are usually called “peat fires.” Surface fuels
consist of materials lying on or immediately above the ground including pine needles,
leaves, grass, downed logs, stumps, tree limbs, and low shrubs. Aerial fuels include
green and dead materials in the upper forest canopy: tree tops and branches, snags,
and tall shrubs. “Crown fires” burn these aerial fuels and typically occur in conifer
stands. Crown fires tend to be very intense and difficult to control.

Weather: Temperature, relative humidity, and wind speed are three significant weather
factors affecting wildfire behavior. Higher temperatures preheat fuels by driving off
moisture, which allows fuels to burn faster. Lower relative humidity and a lack of
precipitation lowers fuel moisture; dry fuels burn more easily than fuels with higher
moisture content. Wind is the most important weather factor since it dries fuel and
increases the supply of oxygen. Wind has the greatest influence on the rate and
direction of fire spread. In Wisconsin, wind direction almost always changes in a
clockwise rotation, and winds tend to be the strongest in mid-afternoon.

Wisconsin’s wildfire weather is most severe during spring, between the time after the
last snowmelt and before the vegetation ‘greens up.” Spring rains and new green
growth lessen the likelihood that wildfires will start and spread. The chances increase
again during late summer and fall when the vegetation begins to dry out. The
combination of hot weather, high wind speed and dry vegetation creates prime
conditions for wildfires.

Topography: Steep slopes spread fire rapidly. Fire travels faster uphill and afternoon
winds travel upslope as hot air rises, pushing fire even faster. Aspect, or the direction a
slope faces, also is a factor. North-facing slopes tend to be more shaded and moister
with heavier fuels such as deciduous trees. South-facing slopes tend to be sunnier and
drier, with more light fuels such as grasses.

If not promptly controlled, wildfires may grow into an emergency or disaster. Even small
fires can threaten lives, resources, and destroy improved properties. The indirect effects
of wildfires can also be very bad. In addition to charring vegetation and destroying forest
resources, large, intense fires can harm the soil, waterways, and the land itself.

Most Wisconsin wildfires occur in spring in the months of April and May, although under
the right conditions, they can occur at any time of the year. The season length and peak
months may vary from year to year. Land use, vegetation, amount of combustible
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materials present, and weather conditions such as wind, low humidity, and lack of
precipitation are the chief factors determining the number of fires and acreage burned.
Generally, fires are more likely when vegetation is dry from a winter with little snow
and/or a spring and summer with sparse rainfall.

Wildfires are capable of causing significant injury, death, and damage to property. A
recent inventory showed that 46 percent of the state, 16 million acres is covered with
forests. The potential for property damage from fire increases each year as more
properties are developed on wooded land and increased numbers of people use these
areas. Fires can extensively impact the economy of an affected area, especially the
logging, recreation and tourism industries. Major direct costs associated with forest fires
or wildfires are the expenses of suppression, property loss, salvage and removal of
downed timber and debris, and the restoration of the burned area.

Large Wildfires in WI History

While most of the wildfires starts in Wisconsin are quickly contained and kept to less
than 10 acres in size, Wisconsin has experienced catastrophic fires throughout its
history. The following exemplify the potential for large scale fires in Wisconsin:

1871

The most disastrous fire in Wisconsin’s history is the Peshtigo fire, when more than 1.2
million acres of forest burned in northeastern Wisconsin, mainly in Oconto, Marinette,
Shawano, Brown, Kewaunee, Door, and Manitowoc Counties. Three thousand people
were estimated to have been made homeless by this fire. With 1,152 people killed and
another 350 missing, this represents the greatest single loss of human life by fire in
American history. However, the Great Chicago Fire occurred at the same time and
received much more publicity than this historic Wisconsin fire.

1891
Comstock fire in Barron County destroyed 64,000 acres, the entire village of Barronett
and also burned structures in Shell Lake.

1894

On July 27, the Phillips fire burned over 100,000 acres in Price County, destroying 400
homes and much of the downtown area. Thirteen people died trying to escape by
swimming across the lake.

1930-34
In the dust bowl era, severe droughts ravaged the state. During this time about 2,950
fires burned 336,000 acres annually in Wisconsin.

1959
On May 1, a running crown fire in Burnett County burned 17,560 acres, causing
$201,889 in damage

1977
The entire state suffered two years of severe drought. Nearly 49,000 acres burned in
1977 alone. Over 170 strucutres were destroyed or damaged. Jackson, Washburn,
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Douglas and Wood Counties were the worst hit. Notable fires in 1977 were the
Saratoga fire in Wisconsin Rapids, 6,159 acres and 90 buildings burned; the Brockway
fire in the Black River Falls area, 17,590 acres burned; and the Five-mile fire in
Washburn and Douglas counties, 13,375 acres and 83 buildings burned.

1980
Over two days in April, the Ekdall Church fire in Burnett County and the Oak lake fire in
Washburn County burned over 16,000 acres and destroyed more than 200 buildings.

2003
The Crystal Lake fire in Marquette and Waushara counties burned 572 acres. Several
buildings were destroyed and nearly 200 were threatened.

2005

On May 5™, the Cottonville Fire burned a swath of one and one-half miles wide and
seven miles long through the towns of Big Flats, Preston, and Colburn. There were
nine year-round residences, 21 seasonal homes, and at least 60 outbuildings destroyed
in the 3,410 acres fire.

Wildland — Urban Interface

Throughout the 20™ century housing concentrated mainly in
urban areas. By the later part of the century, people began
moving to the outer fringe of cities and suburbs. In
increasing fashion, housing development continues to move
deeper into formally rural areas, sometimes in clustered
subdivisions, and sometimes as scattered individual homes.
With this increase in rural development for primary homes,
the affluence of recent generations affords people the ability
to vacation more and even purchase seasonal “recreational”
homes. All of this development in formerly agriculture,
grassland, marshland, and forested areas is a natural
resource management nightmare. For those involved in fire control, the addition of
homes in these areas drastically changes the dynamics of suppression efforts.

A unique wildfire danger is growing where homes and other man-made objects are
placed in areas of highly flammable vegetation, creating a condition called the wildland-
urban interface (WUI). The WUI can be a lone house in the middle of a forest, a
subdivision on the edge of a pine plantation, or homes surrounded by grassland.

Adding buildings to areas that are historically known to burn not only interrupts the
natural cycle of wildfires, but also creates a situation where homes and possessions can
become additional pieces of burnable fuel during a wildfire.

Increasingly, people are moving into wildland areas without adapting to the dangers
around them. Fire officials are greatly concerned when homes are built in areas of
highly flammable vegetation, especially when the structures themselves are made of
flammable materials. The concern increases when homes are built in remote areas or
when roads and driveways are narrow or sandy, which may make it impossible for
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emergency vehicles to get to homes. The increased human presence also brings
increased hazards for firefighters through the addition of power lines, liquid propane gas
(LPG) tanks, traffic, and hazardous materials.

Unfortunately, as housing in the WUI is increasing, the number of available firefighters
and equipment is not increasing at the same rate. Often times, firefighters in fire-prone
areas work as volunteers and may not be fully aware of the potential problems in a
community they are helping to protect. These firefighters may also be expected to know
how to evacuate communities and fight structure fires as well as wildland fires all in the
same day. That kind of demand requires a high level of training which may not always
be available.

The bottom line is that fire is inevitable. It's not a matter of if a fire will occur, but when.
With that knowledge, the task becomes teaching residents and visitors of wildland-
urban interface areas ways to live and recreate without starting a wildfire, and how to
keep people and property safe when a wildfire does occur.

Probability of Occurrence

Wildfires are an ongoing threat both rural areas and urban-wildland interface
communities. The number of acres burned has dropped significantly from 9,740 acres in
1988 to 1,338 in 2001, which was a twelve year low. However, the potential for wildfire
persists due to the standing fuel load.

Firewise
The national Firewise Communities program is a multi-

. . agency effort designed to reach beyond the fire service by
L ‘Flr‘erse involving homeowners, community leaders, planners,

WISCONSIN - developers, and others in the effort to protect people,

property, and natural resources from the risk of wildland fire - before a fire starts. The
Firewise Communities approach emphasizes community responsibility for planning in
the design of a safe community as well as effective emergency response, and individual
responsibility for safer home construction and design, landscaping, and maintenance.

There are three main Firewise concerns in fire-prone areas:

1) Buildings. How flammable are the residence and outbuildings?

2) Surrounding vegetation. How easily could a fire spread from the vegetation
to the buildings?

3) Access. Could firefighters get to the residence if there were a fire in the area?

Firewise recommendations for these issues are primarily focused on "The Home Ignition
Zone (HIZ)," an area extending 100 to 200 feet beyond each side of all buildings on a
property. The HIZ provides enough distance between buildings and a wildfire to change
a situation where fire can easily spread to buildings, into a situation where the
vegetation around a home has been modified enough to become a fuel break. Creating
such defensible space increases the chance of buildings surviving a wildfire without
outside help.
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The national Firewise Communities program is intended to serve as a resource for
agencies, tribes, organizations, fire departments, and communities across the U.S. that
are working toward a common goal: reduce loss of lives, property, and resources to
wildland fire by building and maintaining communities in a way that is compatible with
our natural surroundings. Firewise Communities is part of the National Wildland/Urban
Interface Fire Program.

Communities-at-Risk

In 2003, the National Association of State Foresters produced a Field Guidance for
Identifying and Prioritizing Communities-at-Risk (CAR). The purpose of the guide was
to provide states with a nationally consistent approach for assessing and displaying the
risks to communities from wildfire. The DNR, in cooperation with its federal and tribal
partners, began working on the statewide assessment of Communities-at-Risk in 2004.

Communities-at-Risk is a model to identify broad areas of the state that are at relatively
high exposure to resource damage due to wildfire. Results of the model can then be
used by local governments developing Community Wildfire Protection Plans (CWPP),
and by the Wisconsin Department of Natural Resources to reduce local risks of wildland
fire by prioritizing hazard mitigation and fire protection efforts.

The approach used in this risk assessment model is based on the “Methodology”
section of the NASF Field Guidance document which recommends assessing and
mapping four factors: 1) Historic Fire Occurrence, 2) Hazard, 3) Values Protected, and
4) Protection Capabilities. Modifications to this methodology were made to fit the data
layers available for Wisconsin.

WI DNR uses three factors to assess Communities-at-Risk to wildfire damage:

1. Hazard — the relative likelihood that an ignited wildfire will achieve sufficient
intensity to threaten life or property based on land cover type, and historic fire
regime.

2. WUI (Values at Risk) — the relative vulnerability of each 2000 census block to
wildfire damage based on housing density and spatial relationship with
undeveloped vegetation based on housing density and proximity to vegetation
(Wisconsin’s Wildlife-Urban Interface). Wisconsin’'s WUI was layered with a
weighted vegetation layer to accentuate proximity to flammable vegetation.

3. Ignition Risk — the relative likelihood of a wildfire ignition within a given 30-m pixel
based on historic fire occurrence, population density, and proximity to a potential
ignition source.

Models were developed in GIS (Arcinfo 9.X) to create statewide grids representing each
of the three inputs. Finally, a statewide composite grid was created using a weighted
overlay of Hazard (40%), WUI (30%), and Risk (30%). This composite grid represents
communities-at-risk on a 0-9 scale of threat, with zero representing no threat, nine a
very high threat. Statistics could then be calculated by township, municipal civil division
(MCD), county, or other geographic area.
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For WI CAR reporting, communities-at-risk are reported at the MCD level. MCD’s are
city and village boundaries that frequently change as they annex land. MCD was
chosen due to its identifiable legal boundaries, ease in reporting, and use in the
development of Community Wildfire Protection Plans (CWPP). Each of Wisconsin’'s
1,864 towns, villages, and cities were defined as a “community.” Using a combination
of natural breaks, and field verification, quantitative markers were assigned for five
threat levels: very low, low, moderate, high, and very high. Ultimately, those
“‘communities” (MCD’s) determined to have a high or very high threat of wildfire were
considered communities-at-risk. Three hundred thirty-seven communities met the
requirements for being “at risk.”

Communities in Wisconsin vary considerably in size. This is particularly evident in a
north-south pattern, with larger more rural towns in northern Wisconsin, and smaller,
more urban towns in southern Wisconsin. Because of this variation in size, the potential
for missing areas of high risk due to smoothing out by other parts of the town was
greater for larger towns. For this reason, WI DNR incorporated a “Community of
Concern” category to identify those towns that have portions of their town in high risk of
wildfire, but were not otherwise included as a Community-at-Risk. A Community of
Concern was determined to be an area of at least 2 contiguous square miles at high or
very high risk; 237 communities were named as Communities of Concern.

The break down of communities is as follows:

Table 4.2.3 — 2 Risk Level of Communities

Risk Level Number % of all WI # cities # villages # towns % of WI
communities land area
Very high 93 5 2 12 79 6
High 244 13 10 47 187 16
Concern 237 13 8 6 223 20
Totals 574 31% 20 65 489 42%
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Map 4.2.3 — 1 Communities-at-Risk Composite Grid
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Introduction to the CAR Composite Grid

The composite grid is model generated using Wisconsin datasets
compiled from three input grids: Hazard (40%), WUI (30%),
Risk (30%) (see table). Each 150-m pixel is attributed a value
from 0 to 9, with 9 representing the highest risk of exposure to
wildfire damage. These values are represented in the map as
Very High to Very Low,

The composite grid is used to determine Communities-at-Risk.
To identify a Community-at-Risk, the mean of all values within a
Municipal Civil Division (MCD) must fall above CAR thresholds.
Thresholds were determined using statistical methods and field
verification.
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Map 4.2.3 — 2 Communities-at-Risk Communities-of-Concern
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Introduction to Communities-at-Risk Defining Community

T | B ! For Wisconsin, Communities-at-
The purpose of this model is to identify broad areas of the state I TJ'I"J' Risk are reported at the MCD
that are at relatively high exposure to resource damage due to 1

wildfire.

| (municipal civil division) level*.
| MCD was chosen due to its

|
g legal boundaries, ease
i I in reporting, and usage in the
[ i ]‘ development of Community
Wildfire Protection Plans.

As mandated by the NASF, Wisconsin's Communities-At-Risk are

divided into three categories: | |

1)  Very High = Menominee County is an exception due to its lack of MCD's
2) High (civil hips). Therefore, inee county is reported
3) Community of Concern* by legal township.

* A Community of Concern is a Wisconsin DNR concept whereby it is demonstrated that a significant portion of the
community (more than 2 adjoining square miles) are at high or very high risk, but where the community as a whole
falls below the Community-at-Risk threshold.
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4.2.4 Coastal Erosion

Nature of the Hazard

Coastal erosion is defined as the wearing away of land and the loss of beach, shoreline,
or dune material over a period of time as a result of natural coastal processes or human
influences. Characteristics such as supply of sand and processes such as lake level
change, currents, tides, waves, and wind are natural factors that contribute to the rate of
erosion. Human-caused contributors to erosion include dredging tidal entrances, jetty
and groin construction, hardening shorelines with seawall, revetments, beach
nourishment, construction of harbors and sediment-trapping dams in the river
tributaries.

Coastal erosion affects Wisconsin along the shoreline of Lakes Michigan and Superior.
Along the Great Lakes, cyclical changes in lake levels, disruption of long shore transport
of beach building material, and storms all influence the rate of erosion. According to the
National Research Council, a congressionally chartered, non-profit organization that
provides science and technology advice, annual variability in wave climate and lake
levels causes the rates of bluff and dune erosion along the shores of the Great Lakes to
vary from near zero to tens of feet per year. Table 4.2.4-1 shows the mean, maximum,
and minimum lake levels for Lake Superior and Lakes Michigan-Huron.

Table 4.2.4 - 1 Lake Superior and Lakes Michigan-Huron Mean, Maximum, and Minimum Lake Levels,

1918-2007

Lake Superior
| ” Jan. ” Feb. ”March ” April ” May || June || July || Aug. || Sep. || Oct. || Nov. ” Dec. |
| Mean |[601.54](601.35 || 601.21 |[601.31 || 601.64 || 601.90|602.13 || 602.23|[ 602.23 || 602.13 || 602.00] | 601.77 |

Max 602.69|(602.46 || 602.40 || 602.62 |(602.82 |[ 602.89 || 603.08 || 603.22 || 603.22 || 603.38 || 603.31 || 603.05
1986 (11986 ||1986 |[1986 (/1986 (/1986 |[1950 |[1952 /1985 (/1985 |[{1985 |[1985

Min 599.841(599.61{/599.54 (] 599.48 (| 599.61 || 599.90 |( 600.26 || 600.4 ||600.5 [/600.72||600.43|/600.13
1926 |[|1926 (/1926 [|1926 |[1926 |[1926 |(1926 (/2007 (/2007 |[1925 |(1925 |[1925

Lakes Michigan-Huron

|Mean ||578.54 | 578.51 ||578.54 | 578.84 | 579.13 | 570.36 || 579.46 || 579.40|[ 579.23 || 579.00|| 578.81 || 578.64

Max 581.30|(581.07{/581.10(|581.46 (| 581.63 || 581.79|(581.99|[581.99 || 581.96 || 582.35 || 581.96 || 581.56
1987 |[|1986 (/1986 [|1986 |[1986 |[1986 |/1986 (/1986 (/1986 [[1986 |(1986 |[1986

Min 576.12|(576.08 [|576.05||576.15|(576.57 || 576.64 || 576.71 (| 576.67 || 576.64 || 576.44 || 576.28 || 576.1
1965 (11964 ||1964 |[1964 (/1964 (/1964 |[1964 |[1964 /1964 (/1964 |[1964 |[2007

Source: USACE, Long Term Average Min-Max Water Levels,
http://www.Ire.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/historicdata/longtermaveragemin-
maxwaterlevels/

As high-lake levels increase, bluff recession rates also increase. Increasing assaults by
wave action against the base of the bluff cause shoreline erosion and movement of
beach-building sediments. Navigational improvements, shoreline structures and some

4-79

| Section TOC |



State of Wisconsin Hazard Mitigation Plan

dredge-material disposal practices deplete both tributary and shoreland sources of
sediment. Removing these sediments from the shore system contributes to erosion.

Coastal Erosion History

Coastal erosion is usually a gradual process, and sudden incidents prompting
emergency action are rare. Such rare events include strong storms with high winds or
heavy wave action that can cause sudden failure of bluffs.

All 15 coastal counties in Wisconsin experience erosion, flooding, and damage to
shoreline structures. Coastal erosion is a naturally occurring process that can
accelerate during times of high water or wave action. For example, bluff erosion is more
likely to occur during major storm events due to wave action upon the shoreline. The
effects of wave-induced erosion are usually greater during those periods when the level
of water is high.

Coastal property owners are acutely aware of hazards during periods of high-water
levels and especially right after a damaging storm or a bluff failure, but this awareness
can fade over time if low lake levels slow the erosion rate. Lake levels were above long-
term averages from 1996 to 1998. The last period of significantly higher lake levels was
in 1985 to 1986, resulting in $16 million of documented damage to public facilities alone
(WCMP, 1992). Map 4.2.4-1 illustrates the erosion risk in the 15 coastal counties.
Record snowfall in northern Wisconsin in 1996 was followed by near record high-water
levels in 1997. However, unusually mild weather and light snowfall in the winters of
1998-1999 and 1999-2000 began to drop the lake levels once again to below long-term
averages. These trends continued throughout the 2000-2007 period where record low
Lake Superior water levels were set for the months of August and September in 2007.
Lake Michigan water levels also approached record lows for the months of November
through February during the winter of 2007-2008. During the 2008 year, the entire Great
Lakes basin received above average precipitation. As a result, both Lake Superior and
Lake Michigan water levels have risen from record or near record low levels to levels
within 0.5 to 1.0 feet from their long term averages.

Many areas of the Wisconsin Great Lakes coast are vulnerable to bluff erosion. In
general, the erodible sections of the Lake Michigan shore are found between the lllinois
State line to the Sturgeon Bay Canal in Door County, and in the northeastern part of
Brown County on Green Bay. Along the remainder of the Lake Michigan shore, bluff
erosion is limited to smaller segments of bays and clay banks. On the Lake Superior
shore, bluff erosion is more localized. Vulnerability is highest along the high clay bluffs
running from Bark Point in Bayfield County to Wisconsin Point in Douglas County, and
from Iron County to the White River in Ashland County (Springman and Born, 1979).

All 15 coastal counties in Wisconsin experience some coastal flooding. However,
coastal flooding is a serious issue along two low-lying sections of the Lake Michigan
shore: southern Kenosha County and the western shore of Green Bay from the City of
Green Bay to the Michigan State line (WCMP 1992, Addendum). Although the risk of
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coastal flooding is reduced when lake levels are low, lake levels are only one factor
contributing to coastal flooding. Other factors include wind set-up and wave run-up.
Wind set-up increases the level of the lake against which a steady wind is blowing,
causing a corresponding decrease in lake level on the opposite side of the lake. Wave
run-up is also caused by wind but is also dependent on the shore profile. Waves form
more readily where there is a shallow beach profile. Strong winds can cause or
exacerbate coastal flooding in these areas.

Water levels in the Great Lakes fluctuate on both a seasonal and long-term basis.
Seasonally, the lakes are at their lowest levels during the winter when much of the
precipitation is held on land as snow and ice and the open lake evaporation dominates.
The highest seasonal levels are during the summer when snowmelt from the spring
thaw and summer rains contributes to the water supply. Long-term variation of lake
levels depends on precipitation and evaporation trends in the Great Lakes watershed.
Lake levels rise when net water supply exceeds outflow and above average lake levels
can persist for extended periods even after the conditions that caused them have
ended. The water volume of the Great Lakes is large and outflow from natural outlets is
limited. Flow regulation structures exist in Lakes Ontario, Michigan and Superior, but
their influence is limited by their size. Controlled releases strive to simulate long-term
averages in an effort to serve multiple interests. The source of about 40% of Lake
Superior's annual water supply is from the snowpack around its shores. Lakes Michigan
and Huron get up to 30% of their yearly supply from Superior’s snowmelt when it flows
into the lower lakes (Detroit Free Press, March 18, 2000).

Figure 4.2.4 - 1 Coastal Erosion along Lake MichiganT
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Map 4.2.4 — 1 Erosion Areas in Wisconsin
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All of Wisconsin’s coastal counties experience coastal erosion. The coastal erosion
county-level analysis risk assessment provides additional information on the risk of
coastal erosion. The high qualitative ranking in the table 4.2-3 for coastal erosion is a
function of rainfall and local conditions.

Fifteen counties border the Great Lakes in Wisconsin. Coastal counties account for 19%
of the area of the State, but comprise 39% of the population. Coastal counties range
from very sparsely populated to highly urban.

The Great Lakes coast in Wisconsin can be divided into three sections based on
population density characteristics. The southern four counties (Kenosha, Racine,
Milwaukee, and Ozaukee Counties) have the greatest population density with 1,218
people per square mile. Much of the southeast Wisconsin coast is part of the urban
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corridor that stretches between Milwaukee and Chicago. The southern counties include
the coastal cities of Milwaukee, Racine, Kenosha, Cudahy, Oak Creek, Mequon, St.
Francis, and Port Washington.

The northern section of the Lake Michigan coast contains seven counties (Sheboygan,
Manitowoc, Kewaunee, Door, Brown, Oconto, and Marinette) and has a moderate
population density of 101 people per square mile. This section includes the coastal
cities of Green Bay, Sheboygan, Manitowoc, Marinette, Two Rivers, Sturgeon Bay,
Oconto, Algoma, and Kewaunee. Much of the shoreline fronts Green Bay. Door County
possesses the most extensive Great Lakes shoreline in Wisconsin at 240 miles.

The northwestern section borders on Lake Superior and includes the counties of
Douglas, Bayfield, Ashland and Iron. This section has a low population density of
approximately 14 people per square mile.

4.2.4.1 Vulnerability and Risk Assessment

Methodology

Existing maps depicting rates of coastal erosion and the FEMA HAZUS-MH inventory of
structures in the coastal zone provided the basis for estimating the potential vulnerability
and losses from this hazard. The number and types of structures subjected to high and
low risk of erosion were determined from these data. The erosion risk zones were
established based on the distance in miles from the Coastal Area Boundary. The high
erosion risk zone is defined as the area within 1/4 mile of the Coastal Area Boundary;
the low erosion risk is 1/2 mile from the boundary.

Table 4.2.4-1 illustrates the loss estimation for the high erosion risk. Within areas
subjected to high erosion risks, Door County has the largest number of residential units
(7,889), followed by Milwaukee County (6,446) and Racine County (4,125). Counties
with the highest number of commercial structures are Kenosha, Milwaukee, and Door,
with 110, 67, and 66 structures, respectively. For the governmental structures, the
counties with the highest numbers include Ashland (5), Ozaukee (2 ) and Bayfield,
Door, and Kewaunee Counties with only one structure each. With 7,956 structures,
Door County has the most vulnerable structures in the high risk area, followed by
Milwaukee (6,513) and Racine (4,168).

For the low erosion risk area, Table 4.2.4-2 shows Milwaukee County with the largest
number of residential and commercial structures (15,669 and 302, respectively). Door
County has the second largest number of residential units (9,654) and the third largest
number of commercial structures (92). Manitowoc has the largest number of
governmental structures(8), followed by Milwaukee County (6). The county with the
most vulnerable structures in the Coastal Area Boundary is Milwaukee (15,977),
followed by Door County (9,747) and Racine County (7,401).
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Based upon structure type and dimensions, including square footage, replacement
values were estimated. The estimated replacement value was assumed to be equal to
the value of a total loss of the structure due to erosion. Tables’ 4.2.4-1 and 4.2.4-2 show
Coastal Erosion Loss Estimation for the State of Wisconsin.

Table 4.2.4-1: High Erosion Risk Loss Estimation

High Er05|0n_ Risk Loss Estimation
Quarter mile
# of Vulnerable

Structures by Type | Total # of Structures by Type
Structures

in Coastal
Area
Boundary

Residential
Commercial
Government

Residential
Commercial
Government

Ashland 937 32 5 974 $11,220,780 $427,480 $71,060 L
Bayfield 1,764 44 1 1,809 $31,007,020 $792,680 $19,420 L
Brown 1,523 17 0 1,540 $46,697,640 $438,380 $0 L
Door 7,889 66 1 7,956 $252,104,420 $2,074,860 $14,140 H
Douglas 1,185 15 0 1,200 $15,681,420 $183,720 $0 L
Iron 34 0 0 34 $334,560 $0 $0 L
Kenosha 2,185 | 110 0 2,295 $56,476,360 $477,340 $0 H
Kewaunee 1,374 13 1 1,388 $24,912,580 $203,400 $15,800 L
Manitowoc 2,576 43 0 2,619 $42,246,160 $647,480 $0 H
Marinette 740 0 0 740 $12,367,300 $0 $0 L
Milwaukee 6,446 67 0 6,513 $309,670,740 $3,817,400 $0 H
Oconto 406 0 0 406 $8,016,400 $0 $0 L
Ozaukee 2,198 25 2 2,225 $118,415,560 $706,580 $49,640 H
Racine 4,125 43 0 4,168 $96,541,080 $561,400 $0 H
Sheboygan 3,077 2 0 3,079 $64,448,260 $27,180 $0 H
Total | 36,459 | 477 10 36,946 | $1,090,140,280 | $10,357,900 $170,060

Table 4.2.4-2: Low Erosion Risk Loss Estimation
Low Erosion Risk
(Half mile)

Loss Estimation

# of Vulnerable

Structures by Type Total # of Structures by Type
Structures

= T = in Coastal = = I

g © GE) Area g © GE)

g @ | £  Boundary 3 g £

? £ g ? £ 2

L o ) L o )

04 O 0] o (@) O]
Ashland 1,873 34 5 1,912 $47,087,720 $896,320 $142,120 L
Bayfield 2,565 49 2 2,616 $89,632,960 $1,748,840 $67,440 H
Brown 2,138 49 0 2,187 $127,852,760 $2,295,840 $0 H
Door 9,654 92 1 9,747 $598,461,600 $5,896,840 $28,280 H
Douglas 2,407 16 0 2,423 $62,880,680 $339,920 $0 H
Iron 34 0 0 34 $669,120 $0 $0 L
Kenosha 4,416 | 136 4 4,556 $206,497,480 $1,724,080 $34,320 H
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Table 4.2.4-2: Low Erosion Risk Loss Estimation
Low Erosion Risk
(Half mile)

Loss Estimation

# of Vulnerable

Structures by Type Total # of Structures by Type
-~ Structures —m— ———————————————————

County = = = in Coastal = = =

= 'S 2 Area = S g

3 2 % Boundary 3 2 %

@ E 2 3 S >

o [e] o [e]

o o 0] o O o
Kewaunee 1,977 14 1 1,992 $68,407,240 $435,480 $31,600 L
Manitowoc 4,919 86 8 5,013 $160,909,560 $2,515,400 $224,000 H
Marinette 1,180 5 2 1,187 $35,641,920 $124,600 $49,840 L
Milwaukee 15,669 | 302 6 15,977 | $1,221,789,640 $21,579,320 $524,440 H
Oconto 474 0 0 474 $18,453,520 $0 $0 L
Ozaukee 3,799 66 2 3,867 $390,146,560 $4,917,800 $99,280 H
Racine 7,345 56 0 7,401 $295,093,240 $1,399,360 $0 H
Sheboygan 5,377 32 0 5,409 $210,716,120 $1,027,240 $0 H

Total 63,827 | 937 31 64,795 | $3,534,240,120 $44,901,040 $1,201,320
Results

In the High Erosion Risk Area, Milwaukee County has the highest loss potential ($313
million), followed by Door ($254 million) and Ozaukee ($119 million) Counties.

In the Low Risk Erosion Area, Milwaukee County has the highest loss potential ($1.2
billion), followed by Door ($604 million) and Ozaukee ($395 million) Counties.

Map 4.2.4-1 illustrates the low and high risk area within the Coastal Area Boundary.
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Map 4.2.4-1: Erosion Risk Areas
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Data Limitations

Replacement values for coastal structures were estimated and could be verified in
future risk assessments.

Future Growth and Development Considerations:

Increased population growth and development can also increase the risk and
vulnerability of counties as property values increase and areas that may once have
been undeveloped are now developed. Because coastal erosion is more site-specific,
the effect of increased development and population growth is more easily measured in
terms of risk and vulnerability.

Although most counties are projected to grow, there are some that are projected to grow
by over 20% from 2000 to 2015. These counties are: Polk, St. Croix, Pierce and
Chippewa (area around the Twin Cities metropolitan area), Adams, Sauk and Dane in
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the south-central part of the state and Washington, Calumet and Oconto in the western
part of the state. Calumet (32.4%) and St. Croix (58.3%) are projected to grow the
fastest of all counties. Of the counties along the coast of Lake Superior, Oconto County
is projected to grow the most (20.3%), relative to its population, to the year 2015. All of
the other 14 counties along the coast are projected to see growth to 2015.

Careful and strict enforcement of shore land and floodplain ordinances will be the key to
preventing loss in these areas.

Census data from the 2010 census will be used in the next plan to aid in determining
risk and vulnerability with updated data that will show the actual growth (or decline) in
each of the coastal counties

Sources

Wisconsin Coastal Management Program. 1992. “State of Wisconsin Coastal
Management Program Needs

Assessment and Multi-Year Strategy.” Wisconsin Department of Administration,
Madison, Wisconsin.

Springman, Roger and Stephen M. Born, 1979. Wisconsin’s Shore Erosion Plan: An
Appraisal of Options and Strategies. Prepared for the Wisconsin Coastal
Management Program. June 1979.

U.S. Army Corps of Engineers, 1999. Great Lakes Update, April, 5, 1999. U.S. Army
Corps of Engineers, Detroit District.

Detroit Free Press, March 18, 2000. “Less Snow This Winter Means Less Great Lakes
Water this Summer.” Accessed on the World Wide Web at:
http://www.Ire.usace.army.mil/functions/pa/news/3-18-2000.pdf.

Department of Military Affairs, Wisconsin Emergency Management. 2002. “Hazard
Analysis for the State of Wisconsin.
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425 Dam Failure

Nature of the Hazard

A dam is a barrier constructed across a watercourse in order to store, control, or divert
water. Dams are usually constructed of earth, rock, concrete, or mine tailings. The water
impounded behind a dam is referred to as the reservoir and is measured in acre-feet,
with one acre-foot being the volume of water that covers one acre of land to a depth of
one foot. Due to topography, even a small dam may have a reservoir containing many
acre-feet of water. A dam failure is the collapse, breach, or other failure of a dam that
causes downstream flooding. Dam failures may result from natural events, human-
caused events, or a combination thereof. Due to the lack of advance warning, failures
resulting from natural events, such as hurricanes, earthquakes, or landslides, may be
particularly severe. Prolonged rainfall that produces flooding is the most common cause
of dam failure (FEMA, 1997).

Dam failures usually occur when the spillway capacity is inadequate and water overtops
the dam or when internal erosion through the dam foundation occurs (also known as
piping). If internal erosion or overtopping cause a full structural breach, a high-velocity,
debris-laden wall of water is released and rushes downstream, damaging or destroying
whatever is in its path. Dam failures may result from one or more the following:

Prolonged periods of rainfall and flooding (the cause of most failures);
Inadequate spillway capacity which causes excess overtopping flows;

Internal erosion erosions due to embankment or foundation leakage or piping;
Improper maintenance;

Improper design;

Negligent operation;

Failure of upstream dams;

Landslides into reservoirs;

High winds; and

Earthquakes.

For emergency planning purposes, dam failures are categorized as either rainy day or
sunny day failures. Rainy day failures involve periods of excessive precipitation leading
to an unusually high runoff. This high runoff increases the reservoir of the dam and if not
controlled, the overtopping of the dam or excessive water pressure can lead to dam
failure. Normal storm events can also lead to rainy day failures if water outlets are
plugged with debris or otherwise made inoperable. Sunny day failures occur due to poor
dam maintenance, damage/obstruction of outlet systems, or vandalism. This is the
worst type of failure and can be catastrophic because the breach is unexpected and
there may be insufficient time to properly warn downstream residents.
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The Wisconsin Department of Natural Resources (DNR) assigns hazard ratings to large
dams within the State. Two factors are considered when assigning hazard ratings:
existing land use and land use controls (zoning) downstream of the dam. Dams are
classified in three categories that identify the potential hazard to life and property:

e High hazard indicates that a failure would most probably result in the loss of life

e Significant hazard indicates a failure could result in appreciable property
damage

e Low hazard exists where failure would result in only minimal property damage
and loss of life is unlikely

Among the 3,800 dams in Wisconsin, there is a wide variance in the potential to cause
damage in the event of failure. Very few dams in Wisconsin were built primarily to protect
people and property from floods. Most of the dams that provide a flood-control benefit are
large hydroelectric dams on major rivers where flood control is a secondary benefit, or they
are PL 566 dams built through the Watershed Protection and Flood Prevention Act of
1954. Wisconsin has about 83 PL 566 dams, located mainly in the western part of the
State. The PL 566 dams often hold little or no water in their reservoirs under normal
conditions. Since these dams only hold significant amounts of water during floods, they
present a special hazard as everyday water-related problems such as seepage cannot be
readily seen and corrected.

Dam Failure History

The deadliest dam failure in U.S. history occurred in Johnstown, Pennsylvania in 1889.
More than 2,209 people died. The June 5, 1976 failure of the Teton Dam in Idaho killed
11 people and caused approximately $1 billion in damages (FEMA, 1997).

Wisconsin has approximately 3,800 dams, many of which were constructed before
1900. Some dams originally used for logging or milling operations are no longer used
for their original purpose. An additional 700 dams were built but have subsequently
washed out and no longer exist. Approximately 100 dams have been removed since
1967.

Dams serve many purposes, including agricultural uses; providing recreation areas;
electrical power generation; and erosion, water level, and flood control. The Federal
Government has jurisdiction over large dams that produce hydroelectricity
(approximately 5% of the dams in Wisconsin). Private individuals or former companies
own approximately 60% of the dams in Wisconsin. The State owns 9%, municipalities
such as townships or county governments own 17%, and 14% are owned by various
other groups. A dam with a structural height of over 6 feet and impounding 50 acre-feet
or more, or having a structural height of 25 feet or more and impounding more than 15
acre-feet, is classified as a large dam. There are approximately 1,160 large dams in the
State of Wisconsin.
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The Wisconsin Department of Natural Resources regulates all dams on waterways to
some degree. However, the majority of dams in Wisconsin are small and not stringently
regulated for safety purposes. Map 11 lists high hazard dams in Wisconsin.

On the night of September 1, 1985, a vicious flood nearly overtopped the 66-foot tall
Orienta Falls electrical power-generating dam on the Iron River in Bayfield County. The
events were chronicled the next morning in photographs taken by employees of
Northern States Power (NSP), who circled helplessly in a helicopter, watching as the
raging waters overwhelmed the earth embankment and bulldozed away the dam's
powerhouse walls. It wasn'’t just the dam that was destroyed, according to the local
newspaper, The Evening Telegram. At least three bridges came down as well, including
one at the mouth of the Iron River on Highway 13, where it joins Lake Superior.
Telephone service was cut, many roads and culverts were washed away, and although
no one died, two families downstream were evacuated for fear the whole dam would be
destroyed. The flood brought down the Orienta Dam, but changing times prevented its
repair. NSP could not justify spending $500,000 to rebuild a dam that generated meager
profits. The river was returned to its natural state and trout fishing was improved as a
result. However, some residents still long for the scenic beauty of the flowage or small
lake the dam had provided (Katherine Esposito, Wisconsin Natural Resources
Magazine, April 1999).

In June 1990, heavy rains stressed the Hillsboro Dam in Vernon County and it
threatened to breach. The Village of Union Center was evacuated and other villages
below the dam were alerted to prepare for evacuation. Quick response by emergency
workers prevented the dam from failing and the resulting loss of life and property that
could have occurred.

Excessive precipitation (9 inches of rain in 4 hours) in August 1990 greatly stressed the
50-year old Lake Tomah Dam, imperiling the lives of approximately 2,000 residents of
the City of Tomah who had to be evacuated from their homes. Municipal workers,
volunteers, and Wisconsin National Guard personnel averted a breach by using more
than 20,000 sand bags to reinforce the structure. A large crane was used to open the
floodgates and the level of the lake dropped eight inches in one hour. The excess water
emptied into the Lemonweir River, which overtopped its banks and rose approximately
two inches per minute until it stabilized.

In March 1993, the Briggsville Dam in Marquette County failed and washed out the
embankment. Fortunately, severe property damage was averted, but a recreational lake
was completely drained. This failure was just one of many that occurred in 1993, a
record year for precipitation and flooding. One of the more publicized incidents involved
the Hatfield Dam in Jackson County. A power canal dike at the dam failed due to
flooding. Initial reports from the area indicated that the main dam had failed, but this
proved to be incorrect. A summary of dam washouts, overtopping, or damages
associated with the 1993 precipitation and flooding is provided in Table 4.2.5 — 1.

In September 1994, heavy rainfall in Price County caused concern over the potential
failure of the Musser, Jobe, and Weimer Dams. The Musser Dam was the most
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seriously threatened and the County Emergency Management Office set up a command
post above the dam to monitor it and coordinate sandbagging efforts of local crews
augmented by the Wisconsin Conservation Corps. Wisconsin Emergency Management
and Department of Natural Resources Dam Safety personnel were dispatched to the
command post. An evacuation of low-lying areas below the dam was ordered as
construction crews attempted to open the inoperable floodgates. Their efforts were
successful, allowing maximum release of water behind the dam and averting a near
catastrophic situation. The Ladysmith Dam in Rusk County did overtop during this event
and failed at the left abutment. City, County, and State emergency personnel
responded.

Table 4.2.5 -1 Summary of Dam Failures/Damages Associated with the 1993 Floods

During winter, the following dam washed out:
Partridge Lake Dam, Juneau County

In spring, the following dams washed out or were damaged by high water:
Wright Dam, lowa County
Lake Emily Dam, Dodge County
Gooseville Dam, Sheboygan County
Cox Hollow Dam, Governor Dodge State Park, lowa County
Briggsville Dam, Marquette County
Waterford Dam, Racine County
Lowell Dam, Dodge County

The following dams overtopped:
Upper Watertown Dam, Jefferson County
Hebron Dam, Jefferson County

The following dams washed out due to the June flooding period:
Rock Dam, Lake Dam, Eau Claire County — washed out embankment and road
Hatfield Dam power canal dike, Jackson County
ASP Cranberry, Jackson County — 2 dikes
Roberts Cranberry, Jackson County — 4 dikes
Cambria Dam, Columbia County
Bass Lake Dam, Waupaca County

Several other dams were damaged during this June period:
Jordan Dam, Columbia County — emergency repairs to prevent embankment failure
Humbird Dam, Clark County — completely washed out the embankments around the cutoff walls
Fairchild Dam, Eau Claire County — dike overtopped and road washed out
Lake Eau Claire Dam, Eau Claire County — deep sluice gate broken in attempt to open
Blair Dam, Trempealeau County — Slow gate operation caused downstream road embankment to erode
Dells Dam, Augusta, Eau Claire County — damage to waterwheel
Packers Bay Dam, Marquette County — embankment overtopped
Shopier Dam, Rock County — emergency repairs were required to fill embankment breach
Reservoir/Dummy Dams, Oconto County — failure to fully operate gates caused lake to bypass through low area,
causing road damage
Upper Appleton, Outagamie County — high head caused grout patch to fail resulting in severe seepage through a
rock rubble wall
Auld & Rohrer, Waupaca County — contractor breached embankment to prevent spillway construction from failing
Fox Lake Dam, Dodge County — embankment problems related to seepage at old tree roots

Other results of the flooding include:
Construction on dams was halted at Dairyland and Ladysmith due to high water
The necessity for increased numbers of inspections

Source: Wisconsin Department of Natural Resources, 1993.
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Most recently, the Radigan Dam in Douglas County sustained serious damage from
flooding associated with Disaster Declaration 1369 in May 2001. The amount of
damage exceeded $300,000, much more than the Town of Dairyland, owner of the
dam, could afford. Fortunately, the dam did not completely fail. More than 75 dam

failures were documented in Wisconsin between 1990
failures were associated with the Great Midwest Flood

and 1995. Many of these dam
of 1993. Fortunately, none of

these failures resulted in any loss of life. During several of these incidents, however,

injuries and extensive property damage did occur.

On September 2, 2002, heavy rains occurred in the far western counties of Wisconsin.
In the Village of Osceola in Polk County, rain caused an old milldam to breach and

floodwaters crashed through a mobile home park. The

torrent continued downstream,

overtopping a second dam and causing extensive road damage.

Map 4.2.5 -1 Dam Hazard Classification
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In August of 2007, heavy rains severely affected south
were stressed and overtopped. In Vernon County, ma

debris (in the form of large, round hay bails) and water.
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seeped water, or were under significant stress. As a result, major repairs need to be
made to at least 20 dams in Vernon County. Unfortunately, the funds are not available
for these repairs. In 2008, Vernon County proposed a 0.5% countywide sales tax to
assist in the repairs. With the additional revenue the county would see, it is estimated
that the tax could equate to $1.1 million a year for dam repair. On November 4, 2008,
the dam referendum was overwhelmingly approved 8,593 to 4,976. The electorate
understands the need for dam safety, maintenance, and repair.

However, Vernon County is not the only county facing this dilemma. Many counties
throughout the state are struggling to find sources of funding for dam repair and
maintenance. In 2007, the American Society of Civil Engineers gave Wisconsin dams a
grade of C minus, stating, “Dams are not being inspected as required and repair grants
have been curtailed due to lack of funding.” The 2007 and 2008 flooding events have
exacerbated the problem. Lack of funding is most conspicuous in the state’s Dam
Maintenance, Repair, Modification, and Removal Grant, established by the Wisconsin
legislature in 1989. At its inception, the grant was funded but since 2001, the grant has
gone essentially unfunded (Wisconsin Dams, 2008).

Again in 2008 with the June flooding, many dams in southern Wisconsin were stressed
and overtopped. In Sauk County, Dell Creek Dam on Lake Delton overtopped and the
lake overflowed and washed away part of County Highway A into the Wisconsin River,
taking out five homes. While, the dam did not fail, the water tried to find another way to
the Wisconsin River. Throughout the storm event, Wisconsin DNR Dam Safety staff
monitored over 200 dams that were stressed. In the next update of the plan, a
summary of the dam failures/damages from the 2008 flood will be included.

Probability of Occurrence

The economic impact of a dam or levee failure includes the cost of repair of the dam or
levee, the flood damage resulting from the failure, and loss of income due to displaced
businesses or workers. There have been very few dam failures in Wisconsin that
resulted in major damages or loss of life. Dams, however, can pose a threat of failure,
like any structure, when there is lack of maintenance or as dams age.

A problem at a dam would most likely occur during a flood event but could occur
anytime. Similarly, levees, which are not properly constructed or maintained, create a
false sense of security. Failure of a levee can exacerbate flooding in an area of a
community where the residents believe they are safe. Statewide, dam failures are rated
High for probability in the qualitative ranking table 4.2-3.
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4.2.6 Drought

Nature of the Hazard

Drought is a normal part of virtually every climate on the planet, including areas of both
high and low normal rainfall. Drought is the result of a natural decline in the expected
precipitation over an extended period of time, typically one or more seasons in length.
The severity of drought can be aggravated by other climatic factors, such as prolonged
high winds and low relative humidity (FEMA, 1997). Drought is a complex natural
hazard which is reflected in the following four definitions commonly used to describe it:

e Meteorological drought is defined solely on the degree of dryness, expressed as
a departure of actual precipitation from an expected average or normal amount
based on monthly, seasonal, or annual time scales.

e Hydrological drought is related to the effects of precipitation shortfalls on
streamflows and reservoir, lake, and groundwater levels.

e Agricultural drought is defined principally in terms of soil moisture deficiencies
relative to water demands of plant life, usually crops.

e Socioeconomic drought associates the supply and demand of economic goods or
services with elements of meteorological, hydrologic, and agricultural drought.
Socioeconomic drought occurs when the demand for water exceeds the supply
as a result of weather-related supply shortfall. They may also be called a water
management drought.

A drought’s severity depends on numerous factors, including duration, intensity, and
geographic extent as well as regional water supply demands by humans and
vegetation. Due to its multi-dimensional nature, drought is difficult to define in exact
terms and also poses difficulties in terms of comprehensive risk assessments.

Drought differs from other natural hazards in three ways. First, the onset and end of a
drought are difficult to determine due to the slow accumulation and lingering of effects of
an event after its apparent end. Second, the lack of an exact and universally accepted
definition adds to the confusion of its existence and severity. Third, in contrast with other
natural hazards, the impact of drought is less obvious and may be spread over a larger
geographic area. These characteristics have hindered the preparation of drought
contingency or mitigation plans by many governments.

Droughts may cause a shortage of water for human and industrial consumption,
hydroelectric power, recreation, and navigation. Water quality may also decline and the
number and severity of wildfires may increase. Severe droughts may result in the loss of
agricultural crops and forest products, undernourished wildlife and livestock, lower land
values, and higher unemployment.

Wisconsin is most vulnerable to agricultural drought. Wisconsin has approximately 16.4
million acres of farmland on 78,000 farms and was ranked 10" in the country in overall
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farm receipts in 1998 (Wisconsin Agricultural Statistics Service). Even small droughts of
limited duration can significantly reduce crop growth and yields, adversely affecting farm
income. More substantial events can decimate croplands and result in total loss, hurting
the local economy. Droughts also greatly increase the risk of forest fires and wildfires
because of extreme dryness. In addition, the loss of vegetation in the absence of
sufficient water can result in flooding, even from average rainfall, following drought
conditions.

Drought History

During the 20th century, nine notable droughts have occurred in the United States.
While damage estimates are not available for most, estimates suggest that the 1976-
1977 drought in the Great Plains, Upper Midwest, and far Western States caused direct
losses of $10 to $15 billion. Furthermore, the drought in the Central and Eastern States
during 1987-89 caused an estimated $39 billion in damages (FEMA, 1997).

Some people believe the drought of 1987-1988 was the most severe ever experienced
in Wisconsin and much of the Midwest. It was characterized not only by below normal
precipitation, but also by persistent dry air and above normal temperatures. Stream flow
measuring stations indicated a recurrence interval of 75 to 100 years. Its effects were
most severe in north-central and northeastern Wisconsin. The drought occurred early in
the growing season and resulted in a 30 to 60% crop loss, with agricultural losses set at
$1.3 billion. Fifty-two percent of the State’s 81,000 farms were estimated to have crop
losses of 50% or more, with 14% estimated at losses of 70% or more. A combination of
State and Federal drought assistance programs helped Wisconsin farmers recover a
portion of their losses. All Wisconsin counties were designated eligible for this drought
assistance.

The effect of this drought on municipal and private water supplies was not as severe;
there were only a few reports of individual wells drying up. Several municipal water
utilities experienced maximum use of their water delivery systems. Many water utilities
imposed some type of water-use reduction rules or restrictions, usually involving the
limitation of lawn sprinkling and yard watering.

The drought of 1976-1977 was most severe in a wide band stretching from north to
south across the State. Stream flow measuring stations recorded recurrence intervals
from 10 to 30 years. Agricultural losses during this drought were set at $624 million.
Sixty-four counties were declared Federal drought areas and deemed eligible for
assistance under the Disaster Relief Act. Additionally, numerous private and municipal
wells went dry. Federal assistance was used to help communities drill new wells and
obtain new water supplies.

The drought of 1955-1959 had a recurrence interval of 30 to 70 years in all but the
northwestern corner of Wisconsin. The drought that occurred during 1948-1950 was
most significant in the northern part of the State. In the most severely affected areas,
the drought had a recurrence interval of greater than 70 years. The 1929-1934 drought
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probably was the most significant in Wisconsin history, considering its duration as well
as its severity. This drought had at least a 75-year recurrence interval in most of the
State and over 100-year recurrence interval in certain areas. The austere economic
aspects of the Depression compounded its effects. The drought continued with
somewhat decreased effect until the early 1940s in some parts of the State.

In August 2003, drought conditions returned to parts of south-central and southeast
Wisconsin. The jet stream and associated low pressure systems stayed north of
Wisconsin, resulting in few cold front passages. Conditions worsened from abnormally
dry (DO rating) to a moderate drought (D1 rating) as the month progressed. This drought
continued into September 2003 and ultimately reached the severe category (D2). Crop
and fruit tree farms without irrigation capability were especially affected. The hottest day
of the 2003 summer for Milwaukee occurred on August 21 when 96 degrees was
recorded. Madison topped out at 94 degrees on the August 26. Milwaukee experienced
six days during the month with maximum temperatures of 90 degrees or higher. The
three-month summer period of June-July-August 2003 was the driest in three decades
in West Bend (Washington County), where only 5.11 inches fell (7.82 inches below
normal). Similar conditions were experienced throughout southern Wisconsin.

In the period of January through July, 2007, drought gradually returned to most of
Wisconsin, spreading from north to south. The jet stream pattern kept low pressure
systems and associated thunderstorms northwest of Wisconsin while summer
temperatures averaged 1 to 3 degrees above normal. Eventually moderate (D1 rating)
to extreme drought (D3 rating) covered 85% of the state. Only the southern tier of
counties had normal conditions to abnormally dry conditions (DO rating). Crop yields
were reduced. Moderate to heavy rains across central and southern Wisconsin in
August broke the back of the drought in those areas, but the drought only gradually
went away across the northern part of the state by December, 2007.

Probability of Occurrence

The Palmer Index is effective in determining long term drought—a matter of several
months—and is not as good with short-term forecasts (a matter of weeks). It uses a 0
as normal, and drought is shown in terms of minus numbers; for example, minus 2 is
moderate drought, minus 3 is severe drought, and minus 4 is extreme drought. The
Palmer Index can also reflect excess rain using a corresponding level reflected by plus
figures; i.e., 0 is normal, plus 2 is moderate rainfall, etc. Map 4.2.6-1 indicates the
drought condition for the U.S. As of early October 2004, WI was in the -1.9 to +1.9 “near
normal” range.
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Map 4.2.6-1 Palmer Drought Severity Index
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Source: Climate Prediction Center, NOAA

For short-term drought considerations, the U.S. Drought Monitor summarizes short-term
changes to show which parts of the country are experiencing short-term drought
conditions. The U.S. Drought Monitor can be accessed at this web site:
http://www.drought.noaa.gov/index.html. Map 4.2.6 — 2 shows the early May, 2008,
short-term drought situation. The lack of any color shading over Wisconsin indicated
that there were no short-term drought conditions in Wisconsin.
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Map 4.2.6-2 U.S. Drought Monitor
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Source: NOAA, USDA, National Drought Mitigation Center, 2008
The future incidence of drought is highly unpredictable, and may also be localized,

making it difficult to determine probability with any accuracy. The qualitative probability
rating for drought is medium.
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4.2.7 Earthquakes

Nature of the Hazard

An earthquake is “...a sudden motion or trembling caused by an abrupt release of
accumulated strain in the tectonic plates that comprise the earth’s crust.” These rigid
plates, known as tectonic plates, are some 50 to 60 miles in thickness and move slowly
and continuously over the earth’s interior. The plates meet along their edges, where
they move away, past or under each other at rates varying from less than a fraction of
an inch up to five inches per year. While this sounds small, at a rate of two inches per
year, a distance of 30 miles would be covered in approximately one million years
(FEMA, 1997).

The tectonic plates continually bump, slide, catch, and hold as they move past each
other which causes stress to accumulate along faults. When this stress exceeds the
elastic limit of the rock, an earthquake occurs, immediately causing sudden ground
motion and seismic activity. Secondary hazards may also occur, such as surface
faulting, sinkholes, and landslides. While the majority of earthquakes occur near the
edges of the tectonic plates, earthquakes may also occur at the interior of plates.

The vibration or shaking of the ground during an earthquake is described by ground
motion. The severity of ground motion generally increases with the amount of energy
released and decreases with distance from the fault or epicenter of the earthquake.
Ground motion causes waves in the earth’s interior, also known as seismic waves, and
along the earth’s surface, known as surface waves. The following are the two kinds of
seismic waves:

e P (primary) waves are longitudinal or compressional waves similar in character to
sound waves that cause back-and-forth oscillation along the direction of travel
(vertical motion), with particle motion in the same direction as wave travel. They
move through the earth at approximately 15,000 mph.

e S (secondary) waves, also known as shear waves, are slower than P waves and
cause structures to vibrate from side-to-side (horizontal motion) due to particle
motion at right-angles to the direction of wave travel. Unreinforced buildings are
more easily damaged by S waves.

There are also two kinds of surface waves, Raleigh waves and Love waves. These
waves travel more slowly and typically are significantly less damaging than seismic
waves.

Seismic activity is commonly described in terms of magnitude and intensity. Magnitude
(M) describes the total energy released and intensity (1) subjectively describes the
effects at a particular location. Although an earthquake has only one magnitude, its
intensity varies by location. Magnitude is the measure of the amplitude of the seismic
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wave and is expressed by the Richter scale. The Richter scale is a logarithmic
measurement, where an increase in the scale by one whole number represents a
tenfold increase in measured amplitude of the earthquake. Intensity is a measure of the
strength of the shock at a particular location and is expressed by the Modified Mercalli
Intensity (MMI) scale.

Another way of expressing an earthquake’s severity is to compare its acceleration to the
normal acceleration due to gravity. If an object is dropped while standing on the surface
of the earth (ignoring wind resistance), it will fall towards earth and accelerate faster and
faster until reaching terminal velocity. The acceleration due to gravity is often called “g”
and is equal to 9.8 meters per second squared (980 cm/sec/sec). This means that every
second something falls towards earth, its velocity increases by 9.8 meters per second.
Peak ground acceleration (PGA) measures the rate of change of motion relative to the
rate of acceleration due to gravity. For example, acceleration of the ground surface of
244 cm/sec/sec equals a PGA of 25.0 percent.

It is possible to approximate the relationship between PGA, the Richter scale, and the
MMI, as shown in Table 4.2.7 — 1. The relationships are, at best, approximate, and also
depend upon such specifics as the distance from the epicenter and depth of the
epicenter. An earthquake with 10.0 percent PGA would roughly correspond to an MMI
intensity of V or VI, described as being felt by everyone, overturning unstable objects, or
moving heavy furniture. Map 4.2.7-1 illustrates peak ground acceleration in Wisconsin.
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Table 4.2.7 - 1 Earthquake PGA, Magnitude and Intensity Comparison

PGA
(%g)

Magnitude
(Richter)

Intensity
(MMI)

Description (MMI)

<0.17

1.0-3.0

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

0.17-1.4

3.0-3.9

Il. Felt only by a few persons at rest, especially on upper
floors of buildings.

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

14-92

40-49

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 rock noticeably.
V. Felt by nearly everyone; many awakened. Some dishes,
windows broken. Unstable objects overturned. Pendulum
clocks may stop.

9.2-34

5.0-5.9

VI -Vl

VI. Felt by all, many frightened. Some heavy furniture
moved; a few instances of fallen plaster. Damage slight.
VIl. Damage negligible in buildings 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.

34 -124

6.0-6.9

VI - IX

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

IX. Damage considerable in specially designed structures;
well-designed frame structures thrown out of plumb.
Damage great in substantial buildings, with partial collapse.
Buildings shifted off foundations.

>124

7.0 and higher

X or higher

X. Some well-built wooden structures destroyed; most
masonry and frame structures destroyed with foundations.
Rails bent.

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

Xll. Damage total. Lines of sight and level are distorted.

Obijects thrown into the air.

Source: Wald, Quitoriano, Heaton, and Kanamori, 1999.

Earthquake-related ground failure, due to liquefaction, is a common potential hazard
from strong earthquakes in the central and eastern United States. Liquefaction occurs
when seismic waves pass through saturated granular soil, distorting its granular
structure, and causing some of the empty spaces between granules to collapse. Pore-
water pressure may also increase sufficiently to cause the soil to behave like a fluid
(rather than a soil) for a brief period and causing deformations. Liquefaction causes
lateral spreads (horizontal movement commonly 10-15 feet, but up to 100 feet), flow
failures (massive flows of soil, typically hundreds of feet, but up to 12 miles), and loss of
bearing strength (soil deformations causing structures to settle or tip). Sands blows
were common following major New Madrid earthquakes in the central United States.
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Map 4.2.7 — 1 Peak Ground Acceleration Contours and Historical Earthquakes in Wisconsin
(Map contains most current available data.)
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Earthquake History

Moderate shaking was reported in many places in Wisconsin on August 31, 1886 as the
result of a strong earthquake centered near Charleston, South Carolina. The intensity at
Beloit, Janesville, and Milwaukee was estimated to be V on the Modified Mercalli
Intensity Scale (MM). On May 26, 1909, an earthquake damaged many chimneys in
Aurora, lllinois, and caused MM VII effects over a considerable area from Bloomington,
lllinois to Platteville, Wisconsin. Two more moderate shocks affected the same area on
January 2, 1912. The first tremor was MM VI at Aurora, Freeport, Morris, and Yorkville
(llinois) and was followed by a lighter shock. People as far away as Madison and
Milwaukee noticed the tremor.

Scattered felt reports in Wisconsin were noted from a major earthquake in the St.
Lawrence River region near La Malbaie, Quebec, Canada on February 28, 1925. The
magnitude 7.0 (Richter scale) earthquake encompassed an area of approximately 5
million square kilometers. Intensity at La Crosse and Milwaukee was estimated at MM-
lll. Another strong Canadian earthquake (magnitude 6.25) affected a large area of the
northeastern and north-central U.S. on November 1, 1935. The quake was feltin an
area of more than 2.5 million square kilometers and included most of eastern Wisconsin
(MM 1 - 1ll) and scattered points elsewhere in the State.
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A short, but moderately strong, earthquake centered just south of Milwaukee caused
only minor damage on May 6, 1947. No injuries were reported. The 4:25 a.m. CDT
tremor shook buildings and rattled windows in many communities in a 7,770 square
kilometer area of southeastern Wisconsin. There were a few reports of broken windows
at Kenosha (MM-V) and residents of other communities reported that dishes and
glasses had fallen from shelves. Some of the frightened Milwaukee residents ran into
the streets in their belief that there had been a serious explosion. The shock
encompassed a 160-kilometer wide strip from Sheboygan to the Wisconsin/lllinois
border and extended from the lakeshore to Waukesha, 40 kilometers inland. The
earthquake lasted only about a half a second and could have caused serious damage if
it had continued for as long as a typical major earthquake (30 or more seconds).

The strongest earthquake to occur in the central U.S. in 74 years happened on
November 9, 1968 in south-central Illinois. The shock was felt over an area of
approximately 1.5 million square kilometers, including all or portions of 23 states and
southern Ontario, Canada. Measured at a magnitude of 5.3, maximum intensity reached
VIl in lllinois, Indiana, Kentucky, and Missouri. MM V was reported from Jefferson and
Kenosha, Wisconsin, and MM | - IV, at Baraboo, La Crosse, Milwaukee, Port
Washington, Portage, Prairie du Chien, and Sheboygan. Press reports indicate the
shock was also felt at Beloit, Janesville, and Madison.

The September 14, 1972, tremor (M = 3.7) was felt over 650,000 square kilometers,
including Michigan, Minnesota, Missouri, Ohio, and Wisconsin. Cracked plaster (MM V)
was noted at Kewaskum, Milton, Nashotah, and Zenda. A report from Browntown,
Green County, said water pipes leaked after the shock.

Reports were received from Kansasville, Mount Hope, and Trevor, Wisconsin, following
a magnitude 4 earthquake on April 3, 1974 centered near the 1968 epicenter in
southern lllinois. Within one hour or so, a number of tornadoes passed through the area
that was affected by the earthquake. Some of the reports may have confused the
effects caused by the earthquake and those caused by the tornadoes (abridged from
Carl A. Von Hake, Earthquake Information Bulletin, May/June 1978).

Earthquakes are rare in Wisconsin. However, two recent earthquakes have been felt by
residents in southeastern Wisconsin. Both quakes occurred early in the morning and
woke sleeping residents and shook furniture. Details of the earthquakes listed below:

e June 28, 2004, 4.1 magnitude, centered 8 miles northwest of Ottawa, IL

e April 18, 2008, 5.2 magnitude, centered 6 miles from West Salem, IL
The earthquake threat to Wisconsin is considered low. Minor damages, such as plaster
cracking, have occurred but most often the only results have been windows rattling and
ground shaking. There is little risk except to badly constructed structures. Most of the

earthquakes that could be felt were centered in Wisconsin and adjacent states. Table
11 lists the locations and dates of the 24 recorded earthquakes that have occurred in
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Wisconsin since 1900, with none causing significant damage. The causes of these local
guakes are poorly understood and are thought to be the result of continuing rebound of
the earth’s crust after the retreat of the last glacial ice.

The nearest major active fault is the New Madrid Fault. If a strong earthquake occurred
with an epicenter anywhere along the New Madrid Seismic Zone, the following counties
could experience at maximum an earthquake of Mercalli Scale intensity V to VII:
Milwaukee, Waukesha, Walworth, Racine, Kenosha, and Rock. However, this level of
intensity would not occur everywhere in these counties. Another potential effect of a
major New Madrid Fault earthquake to Wisconsin could be damage to natural gas and
petroleum supply pipelines that pass through or near the New Madrid Fault Zone. A
depiction of the regional intensity that could result from a major earthquake at the New
Madrid Fault is on Map 4.2.7-2 on page 4-289.
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Latitude

Longitude

Felt Area

Maximum

Location YEAR | Month | DAY H M | S North West Square km Intensity Magnitude

1. Kenosha 1899 Oct 12 -- 42° 34’ 87° 50' -- 1 3.0
2. Marinette 1905 Mar 13 22| 30 45° 08 87° 40' - \% 3.8
3. Shorewood 1906 Apr 22 -- 43° 03 87° 55' - Il 3.0
4. Milwaukee 1906 Apr 24 -- 43° 03 87° 55' - [ -
5. Marinette 1907 Jan 10 -- 45° 08' 87° 40' -- I --
6. Beloit 1909 May 26 8| 42 42° 30 89° 00 800,000 Vil 5.1
7. Madison 1914 Oct 07 15 0 43° 05' 89° 23 - v 3.8
8. Madison 1916 May 31 16| 45 43° 05' 89° 21" - Il 3.0
9. Fond du Lac 1922 Jul 07 -- 43° 47 88° 29' -- \% 3.6
10. Madison 1931 Oct 18 15| 12 43° 05' 89° 23' - [ 3.4
11. Stoughton 1933 Dec 06 23| 55 42° 54' 89° 15’ 1,200 \Y 3.5
12. Dubuque 1938 Nov 07 23| 30 42° 30 90° 43' - Il 3.0

" " " 08 1| 15 " " - " "

" " " " 3] 30 " " -- " "
13. Thunder Mountain 1943 Feb 09 17) 21 45° 11 88° 10’ -- [ 3.2
14. Milwaukee 1947 May 06 15| 27 43° 00 87° 55' 8,000 \% 4.0
15. Lake Mendota 1948 Jan 15 11| 40 43° 09 89° 41" -- \ 3.8
16. Oostburg 1956 Jul 18 15| 30 43° 37 87° 45' - \Y 3.8

" " " 0 17 0 " " - " "
17. South Milwaukee 1956 Oct 13 -- 42° 55' 87° 52' - \Y 3.8
18. Beaver Dam 1957 Jan 08 10 0 42° 32' 98° 48' -- \ 3.6
19. Bill Cross Rapids 1979 Feb 28 12 4| 55|45° 13 89° 46' Instrumental -- <1.0 MoLg
20. Madison 1981 Jan 09 9] 15 43° 05 87° 55' Local 1l --
21. Madison 1981 Mar 13| a.m. 43° 05' 87° 55' Local Il -
22. Oxford 1981 Jun 12 10| 30 43° 52' 89° 39’ Local V-V --
23. Milwaukee 1987 Feb 12 13| 12 42° 95' 87° 84 Local V-V -
24. Milwaukee 1987 Feb 12 13| 16 43°19' 87° 28 Local V-V --
25. W. Kenosha Co. 1990 June 18 22| 37 42 60 88 20 160 Il --

Source: University of Wisconsin-Extension, Geological and Natural History Survey. List of Earthquakes in Wisconsin, M.G.

12/11/84. Ron Friedel, Department of Geological and Geophysical Sciences, U.W. Milwaukee, 1987.

*Table has most current and up to date information available
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Map 4.2.7 — 2 Regional Earthquake Intensity Map
General Intensity from an 1811-Type Earthquake with an Epicenter along the New Madrid Fault
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Source: Mid-America Earthquake Center, University of lllinois at Urbana-Champaign

Probability of Occurrence

Probabilistic ground motion maps are typically used to assess the magnitude and
frequency of seismic events. These maps measure the probability of exceeding a
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certain ground motion, expressed as peak ground acceleration PGA, over a specified
period of years. The magnitude of earthquakes is generally measured using the Richter
scale, as discussed earlier in this subsection. The severity of earthquakes is site
specific, and is influenced by proximity to the earthquake epicenter and soil type, among
other factors. The qualitative probability rating for earthquakes in table 4.2 - 3 is Low.

Figure 4.2.7 — 3 Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years
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4.2.8 Extreme Heat
Nature of the Hazard

Extreme summer heat is the combination of very high temperatures and exceptionally
humid conditions. If such conditions persist for an extended period of time, it is called a
heat wave (FEMA, 1997). Heat stress can be indexed by combining the effects of
temperature and humidity, as shown in Table 4.2.8 — 1. The index estimates the
relationship between dry bulb temperatures (at different humidity) and the skin’s
resistance to heat and moisture transfer. Increasing temperatures along with increasing
humidity raise the apparent temperature (heat index.) The major human risks
associated with extreme heat are as follows:

e Heatstroke: Considered a medical emergency, heatstroke is often fatal. It occurs
when the body’s responses to heat stress are insufficient to prevent a substantial
rise in the body’s core temperature. While no standard diagnosis exists, a medical
heatstroke condition is usually diagnosed when the body’s temperature exceeds
105°F due to environmental temperatures. Rapid cooling is necessary to prevent
death, with an average fatality rate of 15 percent even with treatment.

e Heat Exhaustion: While much less serious than heatstroke, heat exhaustion victims
may complain of dizziness, weakness, or fatigue. Body temperatures may be normal
or slightly to moderately elevated. The prognosis is usually good with fluid treatment.

e Heat Syncope: This refers to sudden loss of consciousness and is typically
associated with people exercising who are not acclimated to warm temperatures.
Causes little or no harm to the individual.

e Heat Cramps: May occur in people unaccustomed to exercising in the heat and
generally ceases to be a problem after acclimatization.

Table 4.2.8 - 1 Heat Index and Disorders

. Apparent
Danger Category Heat Disorders Temperatures (°F)
v Extreme Danger Heatstroke or sunstroke imminent. >130
1l Danger Sunstroke, heat cramps, or heat exhaustion 105-130
likely; heat stroke possible with prolonged
exposure and physical activity.
Il Extreme Caution Sunstroke, heat cramps, and heat exhaustion 90-105
possible with prolonged exposure and physical
activity.
| Caution Fatigue possible with prolonged exposure and 89-90
physical activity.

Source: FEMA, 1997; NWS, 1997.

In addition to affecting people, severe heat places significant stress on plants and
animals. The effects of severe heat on agricultural products, such as cotton, may
include reduced yields and even loss of crops (Brown and Zeiher, 1997). Similarly, cows
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may become overheated, leading to reduced milk production and other problems.
(Garcia, September 2002).

Extreme Heat History

For the period of 1982-2007, extreme heat was the number-one weather killer in
Wisconsin, as well as for the United States. In Wisconsin there were 115 directly-
related deaths, and an additional 95 indirectly-related fatalities. This comes out to an
average of 4.4 directly-related fatalities per year and 3.7 indirectly-related fatalities per
year. Most of the fatalities in Wisconsin occurred during the two major heat waves in
June and July, 1995. For the entire U.S., 1,021 people died in 1995 due to the affects of
heat, and for the period of 1988-2006, an average of 154 people die each year due to
heat.

During summer 1995, Wisconsin experienced two periods of prolonged heat. During the
first heat wave, June 17-27, high temperatures were well in the 90s with heat index
values of 98 to 104 degrees. Nine people died directly from the heat during this time
period. The second heat wave, July 12-15, resulted in the greatest number of weather-
related deaths in Wisconsin’s history. During this second heat wave, 141 people died
directly or indirectly from the heat. High temperatures were 100 to 108 degrees with
heat index values of 120 to 130 degrees. All-time record-high temperatures were set in
La Crosse (108 degrees) on July 13, 1995, and Sheboygan (108 degrees) on July 14,
1995. Table 4.2.8-2 summarizes heat-related deaths in Wisconsin from 1986 to 2007. If
the medical examiner ruled that heat was the primary cause of death, then that death
was considered “direct.” If the examiner ruled that heat was a secondary, or
contributing factor, then that death was considered “indirect.”

4-115

| Section TOC |



State of Wisconsin Hazard Mitigation Plan

Table 4.2.8 — 2 Heat-Related Deaths in Wisconsin

Year Direct Deaths Indirect Deaths
1986 1 0
1988 1 0
1993 2 0
1995 82 72
1997 1 0
1999 12 8
2001 10 5
2002 3 5
2003 0 4
2004 0 0
2005 0 0
2006 3 1
2007 0 0
Totals 115 95

Source: National Weather Service, Milwaukee/Sullivan Office, 2008.

Table 4.2.8-3 displays the number of fatalities nationwide directly resulting from the
major July heat wave of 1995, broken down by age and g