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Introduction 
Natural disasters occur on a daily basis in the United States and can, and do, cause great economic loss, environmental degradation, loss of life, and 
injury. For a number of reasons, the economic loss due to natural disasters has been growing at an exponential rate in recent years. For example, from 
1989 to 1993, the average annual loss from natural disasters in the United States was $3.3 billion and between 1994 and 1998 that figure rose to $13 
billion. 
 
To address the rising costs of natural disasters and to help local communities focus efforts on mitigation, Congress passed the Disaster Mitigation Act 
of 2000 (DMA2K) and the President signed this act on October 10, 20001. This law amended the Robert T. Stafford Disaster Relief and Emergency 
Assistance Act 2, which is the primary law at the federal level dealing with disaster planning, 
mitigation, response, and recovery. 
 
DMA2K reinforces the importance of hazard mitigation planning and emphasizes planning for natural 
disasters before they occur. This act modifies a number of existing programs and requirements and 
establishes new requirements.  
 
For disasters declared after November 1, 2004, a local unit of government must have an approved 
hazard mitigation plan in order to receive funding through the national post-disaster Hazard 

Mitigation Grant program (HMGP).  
 
To implement the new requirements, the Federal Emergency Management Agency (FEMA) prepared 
an interim final rule that was published in the Federal Register3 on February 26, 2002, to establish the 
mitigation planning criteria for states and local communities. 
 
At the federal level, administration of this new requirement lies with FEMA and Wisconsin 
Emergency Management (WEM) is involved in administration at the state level. Both FEMA and 
WEM have prepared resource materials and manuals to help local communities prepare natural hazard 
mitigation plans. 
 
 

! Purpose 
As outlined in DMA2K, this plan is intended to achieve a number of interrelated objectives (Exhibit 
1-1). Completion of this plan will enable the County and those local units of government that formally 

adopt this plan to qualify for future funding for mitigation activities. Those entities adopting this plan will also be better able to compete for other 
grant funding that may be available (pre- or post-disaster) because it already has identified potential mitigation projects. 

                                                           
1 Public Law 106-390 
2 42 U.S.C. 5121-5204c 
3 44 CFR Part 201 

! Reduce long-term risk to people and property 

from natural hazards 

! Speed recovery and response in the event of a 

natural disaster 

! Minimize repetitive losses 

! Protect the economic health of the community 

! Save tax dollars 

! Qualify the County and the other local units of 

governments that adopt this plan for future 

federal funding 

 

Exhibit 1-1.   Objectives of Plan 
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Over the long-term it is anticipated that implementation of this plan will save taxpayer’s money because less money will be spent on post-disaster 
recovery activities. Ultimately this plan will help communities and residents minimize damage from natural disasters, and be better able to respond to 
and recover from natural disasters that may strike. 
 
 

! Governmental Units Adopting this Plan 
This plan has been prepared at the county level with the input and direct involvement of other local units of governments (cities, villages, and towns). 
Besides Columbia County, the following have adopted (may adopt) this plan: 
 

Villages Cities Towns 
! Arlington ! Columbus ! Arlington 
! Cambria ! Lodi ! Caledonia 
! Doylestown ! Portage ! Columbus 
! Fall River ! Wisconsin Dells ! Courtland 
! Friesland  ! Dekorra 
! Pardeeville  ! Fort Winnebago 
! Poynette  ! Fountain Prairie 
! Randolph  ! Hampden 
! Rio  ! Leeds 
! Wyocena  ! Lewiston 
  ! Lodi 
  ! Lowville 
  ! Marcellon 
  ! Newport 
  ! Otsego 
  ! Pacific 
  ! Randolph 
  ! Scott 
  ! Springvale 
  ! West Point 
  ! Wyocena 

 
Those local units of government not participating can elect to adopt this plan at a latter date following a public involvement procedure that meets the 
requirements of DMA2K. A portion of the City of Columbus lies in Dodge County, but the bulk of it lies in Columbia County. This plan only applies 
to that portion of the city within Columbia County. The City Wisconsin Dells is for the most part situated in Columbia County, but a portion of the 
city is located in Adams, Sauk, and Juneau County. This plan covers all of the City. Randolph is covered by Dodge County. 
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! Scope 
Although local communities face a host of threats besides natural disasters such as terrorism and man-caused hazards (e.g., HAZ/MAT spills), this 
plan only focuses on natural hazards and the threats they pose to residents and local units of government. HAZ/MAT will be incorporated into this 
plan to the extent that the manufacturing, use, storage, and transfer of these materials are vulnerable to natural hazards, such as flooding, for example. 
Natural hazards include the following: flooding, extreme temperatures, weather-related storms, earthquakes, dam failure, and land failures. 
 
 

! Contents 
This plan includes a number of important elements (Exhibit 1-2). This first section provides an 
overview of the project. The second section (Part 2) reviews background information about the 
County including its setting, demographic and economic characteristics, climate, natural resources, 
architectural and historic resources, land use and development trends. In the third section, natural 
hazards are identified and reviewed. Next, estimated losses to buildings, infrastructure, and critical 
facilities identified as at-risk are discussed. In Part 5, Goals and objectives are then identified which 
will help to craft appropriate solutions to the identified problems. Various funding sources are 
reviewed with an eye towards identifying options for funding identified projects. In the final section, 
strategies are presented to help foster hazard mitigation efforts. 
 
 

! Previous Planning Efforts 
Over the years, a number of studies and reports have been prepared at the local level that relate to the preparation of this plan. Each are briefly 
described below.  
 
Smart Growth Comprehensive Plan (Draft). 2006. This effort began in 2003 and adoption of the plan is anticipated during 2007. This plan is being 
prepared to meet state Smart Growth legislation requirements and will supersede all previous master plans. 
 
In addition, to these local efforts, Wisconsin Emergency Management prepared the state’s State Hazard Mitigation Plan and Hazard Analysis for the 
State of Wisconsin. The Red Cross’s plan for  Columbia County was also reviewed to ensure consistency and coordination in disaster response and 
recovery. 
 

! Plan Preparation, Review, and Adoption 
In 2004, the Columbia County Emergency Management Department submitted an application to the Wisconsin Division of Emergency Management 
for a grant from the Pre-Disaster Management (PDM) program to prepare a hazard mitigation plan (HMP).4 The County was notified of a grant award 
in October 2004, and work commenced to prepare this plan.   
 

                                                           
4 The PDM program is a federal program administered by the Federal Emergency Management Agency (FEMA) and administered at the state level by the Wisconsin Division of Emergency Management 
(WEM). 

Exhibit 1-2. Plan Contents 

Part 1 Introduction 

Part 2 Planning Area 

Part 3 Risk Assessment 

Part 4 Vulnerability Assessment 

Part 5 Mitigation Strategy 
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Following a selection process, the County contracted with Vierbicher Associates to prepare the plan. The consultant reviewed existing reports and 
plans as listed in this document. The consultant also conducted individual interviews with representatives involved in emergency management and 
other stakeholders.  The purpose of the interviews was to identify issues and possible solutions and understand resource capacity early in the process. 
 
In December 2004, staff with the County 
Emergency Management Department attended a 
training session sponsored by WEM.  The County 
formed a workgroup to work directly with the 
consultant and direct the overall process.  
 
To involve the local units of government, the 
County conducted an informational meeting on 
July 7, 2005, to enlist the support and 
involvement of the towns, cities, and villages 
located within the county. An advisory committee 
was formed consisting of county officials and 
representatives of the __ local units of 
government who elected to participate in this 
planning process. On July 7, 2005, the advisory 
committee held its kick-off meeting to begin its 
work. Over the course of the process, 4 meetings were conducted, which were publicly noticed and open to the public.  
 
A meeting of the advisory committee was held on__________________, at which time a final draft of the plan was presented and reviewed. The 
committee made modifications and voted unanimously to recommend approval. 
 
This draft was then sent to the Wisconsin Division of Emergency Management for review and tentative approval. Based on the comments received, a 
second draft was prepared for public review and comment. On _____________, the Emergency Management Committee reviewed the draft plan and 
voted to recommend adoption. On _____________, the County conducted a public hearing to review the proposed plan and to accept public input 
(Appendix A).  No revisions were called for and the County Board adopted the plan on _____________. Participating local units of government 
adopted this plan with a resolution, which are included as Appendix B. 
 
After adoption, a copy of the plan was sent to WEM for final review and certification. In a letter dated ____, 2006, WEM notified the County that the 
plan was approved (Appendix C). 
 
 

! Interagency Coordination and Review 
A copy of the draft plan was sent to the adjoining counties for review and comment.  
 

Exhibit 1-3.  General Procedure for the Preparation and Adoption of a Local Hazard Mitigation Plan 

! The community receives an award of a planning grant under the Pre-Disaster Mitigation (PDM) Program. 

! The community prepares a draft HMP based on public input. 

! The community submits the HMP to WEM and FEMA for review and tentative approval. 

! If the HMP is not tentatively approved, the state notifies the community of the deficiencies and the community makes 

necessary changes and resubmits for review. 

! If the HMP is tentatively approved, the community formally adopts the plan by resolution and forwards a copy to 

WEM for final approval. 

! The community is now eligible to apply for a mitigation project grant. 
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! Plan Maintenance and Amendment 
Plan maintenance is an important element of the County’s planning efforts.  Without periodic review and assessment, the plan has the potential to lose 
its relevance as conditions change, specific projects are implemented, and new priorities emerge. 
 
The DMA2K requires monitoring, evaluating, and updating of the hazard mitigation plan within a five-year cycle. The County Emergency 
Management Director will review and monitor this plan in the month of January each year and either update it as necessary, or reaffirm it if an update 
is not warranted.  The County Emergency Management Director will make sure that each of the individual jurisdictions are involved with the 
monitoring, evaluating, and updating of the plan.  The Emergency Management Director will review each goal, objective, and policy to determine 
their appropriateness with respect to changing situations in the County to ensure they are addressing current and expected conditions.  The Emergency 
Management Director will then create a list of recommendations that detail how the plan can be brought up to date along with any enhancements that 
can be made.  FEMA will be notified of any changes to the plan, or will be given a justification of why no changes were deemed necessary. 
 
In addition, to a yearly review cycle, this plan should be updated following significant natural events. Ideally, the update would be completed by no 
later than the end of the calendar year following the calendar year in which the event occurs. 
 
The public will be formally notified of meetings scheduled for the purpose of plan review. Other mechanisms that will be used to maintain public 
involvement in the plan monitoring process include making available a copy of the plan at local public libraries, issuance of periodic press releases to 
the media describing the status of plan implementation and the use of the county’s website as a medium to keep residents informed of the plan’s status 
and implementation activities. 
 
To determine whether amendments are needed, the following considerations should be reviewed: 
 
! Review of general development trends. 
! Review of hazard risk. 
! Review of hazard mitigation goals and objectives. 
! Review of completed mitigation activities and their effectiveness. 
! Review of recommended strategies. 
! Review of available resources for future projects. 
! Public input. 
! Input from WEM and FEMA. 
 
As amendments are made in the future, it is a good idea to keep track of the various amendments and when they were made. To help accomplish this 
effort, Exhibit 1-4 is included to provide an official record of future amendments that can be updated as changes to this plan are made. 
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Exhibit 1-4.   History of Adoption and Amendment  

Date of Action Resolution Number Description of Action 

______________ ____________________ The County Board adopted the County’s first hazard mitigation plan. 

   

 
 
 

! Incorporation 
The Hazard Mitigation Plan will be referred to by the County and other municipalities when they are updating and reviewing their County 
comprehensive plan.  The plan will also be utilized when land use planning occurs.  It will be useful to consult the document to determine where 
hazards are located.  The plan will also be consulted as necessary when capital improvement plans are being done. 
   
 

! Regional Context 
Columbia County is located in south central Wisconsin. Marquette and Green Lake Counties border it to the north, Adams County to the northwest, 
Sauk County to the west, Dane County to the south, and Dodge County to the east. It includes 35 civil divisions as shown on Map 1-1. These include 
21 towns, 4 cities, and 10 villages. A portion of Wisconsin Dells is situated in Adams, Sauk, and Juneau Counties. A portion of Columbus and 
Randolph are located in Dodge County. 
 
The Wisconsin River is the most significant water body in the county, and forms the northwestern and southwestern border for the county.  Other 
significant water bodies include Lake Wisconsin, a 9,000 acre impoundment on the Wisconsin River, Wyona Lake, Swan Lake, Silver Lake, Park 
Lake, and Lazy Lake.  Columbia County is also home to the Wisconsin Dells, a 20 mile portion of the Wisconsin River.   
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Planning Area 
! General Climate 

The climate in Columbia County is classified as mid-latitude continental, which is characterized by warm and humid summers and cold, snowy 
winters.  On average the area receives 35.9 inches of snow annually. The highest levels of precipitation occur in spring and early summer and again in 
late fall.  The mean temperature in Columbia County is 55.4 degrees, with an average temperature of 29.3 in January and 78.4 in July.  Temperature 
shifts result in a median growing season of 139 days, with a range of 109 to 173 days.    
 
 

! Vegetation 
Prior to settlement, the vegetation in Columbia County was mostly oak savanna with small areas of sedge meadows. The areas near the Wisconsin 
River also included floodplain forest, tamarack swamps and marsh.  Most of the forests were cleared for agricultural crops as farmland now covers 
slightly over 68% of Columbia County.  Roughly 98,000 acres are still in woodland cover, 
primarily in the form of commercial woodlands. 66,300 acres are covered by Oak and Hickory, 
13,400 acres with Pines, 9,800 acres with Maple and Basswood, with the remaining 9,500 acres 
covered with Aspen and Ash.  Urban forests are very developed and mature especially in the 
older parts of the various cities. 
 
 

! Topography 
The entire county is covered with a mantle of glacial deposits generally less than 100 feet thick, 
and underlaid with Precambrian bedrock which is igneous or metamorphic. Some bedrock 
outcrop through the Cambrian layer of sandstone, siltstone, shale, and dolomite. Preglacial, 
glacial, and postglacial erosion formed the bedrock topography surface. Most of the bedrock 
valleys were part of a preglacial drainage system.  The bedrock surface ranges from about 500 
feet above sea level in some valleys, to about 1,400 feet above sea level, west of the Wisconsin 
River. Bedrock valleys that underlay and control present surface drainage are filled with drift that 
form important aquifers. 

The drift is largely glacial sediment laid down by the Green Bay lobe during Wisconsin 
Glaciation, but they also include some alluvium and marsh deposits. Distinctive landforms (end 
moraine, ground moraine, outwash and lake plains) resulting from glaciation are composed of 
sediment types determined by their mode of deposition.  The topography of Columbia County 
generally consists of a ground moraine with gentle slopes. The valleys of Neenah Creek and the 
Fox River occupy an area of glacial lake deposits characteristically broad and flat. Land surface 
elevations vary from the Baraboo area west of the Wisconsin River (elev. 1200 - 1400 feet) to 
the Wisconsin River at Prairie du Sac (elev. 740 feet). The divide that separates the Wisconsin 
River and Rock River Watershed is 1,000 feet to 1,150 feet above sea level.  

Exhibit 2-1.   Major River Basins of Wisconsin 
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! Surface Water 
Columbia County is located at the confluence of three different river basins, including the southern part of the Fox Wolf River Basin, the northeastern 
part of the Rock Fox River basin, and the northeastern part of the Wisconsin River Basin as delineated by the U.S. Geological Survey (Exhibit 2-1) 
and contains fifty-six lakes covering a total of 11,982 acres.  
 
The largest lake is Lake Wisconsin, a 9,000 acre man made impoundment of the Wisconsin River located in the southwestern corner of the county.  
Water within Lake Wisconsin and the Wisconsin River eventually flow into the Mississippi River.  Along with Lake Wisconsin, the primary lakes in 
the County include French Creek Flowage, Lake Wyocena, and Swan Lake.  The French Creek Flowage is an 815 acre impoundment located six 
miles northeast of Portage.  Located one mile east of Wyocena, Lake Wyona is a 93 acre natural lake.  Swan Lake is a 406 acre lake located six miles 
east of Portage.  There are also a number of smaller, natural and man made lakes located throughout the County. These lakes include Silver, Park, and 
Lazy Lakes. 
 
The Fox, Baraboo, Wisconsin, and Crawfish are the rivers flowing through Columbia County. There are also fifty miles of trout streams with ten 
miles being Class I trout streams (Prentice Creek, Roelke Creek and Rowan Creek). Many other streams, springs, and ponds enhance Columbia 
County's water resources.   
 
The Wisconsin Department of Natural Resources (DNR) selects specific watersheds to concentrate clean-up efforts aimed to control nonpoint sources 
of water pollution (runoff). A management plan is developed for the watershed and DNR supplies financial support for its implementation. The 
County Land & Water Conservation Department is responsible for implementation of the plan. Presently Columbia County has three active Priority 
Watershed Programs: Beaver Dam River, Neenah Creek, and Yahara/Lake Mendota.   
 
 

! Groundwater 
Groundwater resources in Columbia County, are for the most part, of good quality. There has been an increasing incident of private wells exceeding 
the recommended safe nitrate nitrogen level of 10 mg/L (milligrams/liter) for drinking water. Some wells in the county have contamination above the 
state standard for atrazine levels. To help reduce the levels of atrazine in groundwater, Atrazine Prohibition Areas are identified in the county. This 
means in these areas no atrazine may be applied to the land. Columbia County has six Atrazine Prohibition Areas, equaling about 80,000 acres, in 
portions of Arlington, Leeds, Hampden, Marcellon, Caledonia, Courtland, Randolph, Lewiston, Fort Winnebago, Dekorra, and Lowville Townships. 
For more detailed maps of the prohibition areas, see the Columbia County Land Conservation Department or Chapter ATCP 30 of the Wisconsin 
Administrative Code. 
Two aquifers supply potable groundwater. The sand-and-gravel aquifer supplies the groundwater for industrial, irrigation, and municipal uses. The 
aquifer is composed of the permeable sediments within the saturated unconsolidated materials. The second aquifer is the sandstone aquifer. This 
aquifer is an important source of water throughout the county. It is the principal source for most municipal, industrial, and private domestic supplies. 
To help protect groundwater resources, all municipal wells are required to delineate a source area protection. 
Much of the groundwater in the county originates from precipitation. Between 1 and 10 inches of precipitation infiltrates and recharges the ground-
water resources annually. The greatest threat to groundwater pollution occurs in areas where highly permeable sand and gravel are exposed, fractured 
bedrock is exposed or thinly mantled with drift, or where depth to water is less than 10 feet. Some potential sources of contamination are from old 
unregulated landfills, underground storage tanks, on-site waste disposal systems, livestock manure handling and storage - including barnyards, and 
septic disposal.  
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! Floodplain  
Columbia County and municipalities have for a number of years enforced floodplain regulations to control the location and type of development 
within the regulated floodplain. These regulations were applied to those areas delineated as 100-year floodplain on flood insurance rate maps 
(FIRMS) (Map 2-1). New floodplain maps are anticipated to be available in late 2006. 
 
The FIS provides the necessary information to prepare flood insurance rate maps and resulting actuarial flood insurance 

rates. Columbia County will also use this information to 
update its existing floodplain regulations to maintain 
compliance with the National Flood Insurance Program 
(NFIP) consistent with the minimum floodplain management 
requirements are outlined in the Code of Federal Regulations 
at 44 CFR, 60.3. The FIS was completed consistent with the 
National Flood Insurance Act of 1968 and the Flood Disaster 
Protection Act of 1973. 
 
The floodplain boundary of the 100-year flood corresponds 
to the special flood hazard boundary depicted as Zones A 
and AE on the FIRMs. The area of the floodplain is divided 

into two distinct areas for regulatory purposes. The floodway is the first area. It includes the area of the channel and the 
adjoining floodplain areas that need to be free of development so that the elevation of the 100-year flood is not increased 
by more than 1 foot, provided dangerous velocities do not result. The area within the floodplain, but outside of the 
floodway is classified as flood fringe. This is the area that could be completely filled and the water level would not rise by 
more than 1 foot. 
 
Based on prior flood events, it is evident that flooding in the county can occur at any time during the year. Most commonly though, flooding occurs 
from early spring through mid-fall. Most of the major flood events on the Wisconsin River  have occurred in the early spring and are the result of 
spring rains and/or snowmelt.  In comparison, the remaining rivers and creeks are much smaller and are most responsive to locally heavy rains. 
 
Major flood events occurred in 1993, 2000, and 2004. 
 
In 1993 the Cambria Dam failed and the levy’s along the Wisconsin River were severely tested. In 2004, flooding prolonged high water and caused 
many problems. The Cambria and Mason Lake dams failed.  Slow no wake warnings were issued on many water bodies including the Fox River and 
Park Lake. In Columbus the Highway 60 bridge was closed for fear of failure or over topping the roadway. The Columbus Dam nearly failed and the 
late has remained on draw down status to avoid the possibility of future failures. 
 
 
 
 

Acronyms 
 

DMA2K Disaster Mitigation Act of 2000 

FEMA Federal Emergency Management Agency 

FIS Flood insurance study 

FIRM Flood insurance rate map 

NFIP National Flood Insurance Program 

 
 

To provide a national 
standard, FEMA has 
adopted the 100-year 
flood as its benchmark for 
regulatory purposes. The 
500-year flood is used to 
identify areas that would 
be affected in extreme 
flooding situations. 
 
The 100-year flood is 
defined as that flood 
having a 1 percent chance 
of occurring in a given 
year. 
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! Wetlands 

A Wisconsin Wetland Inventory has been conducted for Columbia County based on 1978 to 1979 aerial photography and a minimum size of 5 acres. 
This inventory identifies 74,921 acres of wetland in the county. Acreage is not available for wetlands less than 5 acres in size. This is probably less 
than half the total wetland acreage that existed in the county prior to the late 1800's. The wetlands are distributed throughout the county. 

Three wetland habitat types are found in Columbia County; the Emergent Wetland, the Scrub-shrub Wetland, and the Forested Wetland. Each of these 
represents a unique ecosystem based on hydrologic conditions, vegetation, and location in relationship to other wetlands, drier upland sites, or 
adjacent water bodies. 

Many large wetland complexes are associated with the stream and river systems. These include the Wisconsin River, Fox River, Baraboo River, 
Crawfish River, Neenah Creek, French Spring Creek, Duck Creek, Rowan Creek, Rocky Run Creek, Hinkson Creek, Lodi Spring Creek, Prentice 
Creek, Rowley Creek, and Beaver Creek, Several large wooded tamarack type wetlands include the Lewiston Marsh, Big Slough, and Hampden 
Marsh. There are numerous large, shallow-to-deep self-contained wetlands that include Mud Lake, Grassy Lake, Schoeneberg Marsh, Goose Pond, 
Swan Lake, Weeting Lake, and Corning Lake. Several other large, shallow to deep wetlands that are impounded include French Creek, Park Lake, 
Wyona Lake, and Lazy Lake. 

Much of the wetland drainage in the county has been associated with increasing acreage suitable for agricultural production and filling for urban 
development. This has resulted in degraded water quality, loss of natural filtration and storage areas, increased localized flooding, and loss of 
important fish and wildlife habitats.  Deep organic soil wetlands of significant acreage were drained for organic or Amuck farming operations. 
However, the trend seems to be turning. In just the past five years, some areas have been removed from cropland production and entered into A 
Wetland Reserve Program. This is a voluntary program offering landowners the opportunity to protect, restore, and enhance wetlands on their 
property. 

 
! Soil 

Sixty-nine different soil types are found throughout Columbia County. These are grouped into 11 major soil associations that have distinctive soil 
patterns, relief, and drainage features. The Columbia County Soil Survey contains detailed descriptions for each soil type, including information of 
suitability and limitations for various types of land use and land management. The Columbia County Land and Water Conservation Department 
extensively uses the soils information and related data in determining cropland soil erosion estimates and sediment load calculations. 
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! Population 
As of the census in 2000, there 
were 52,468 county residents, 
which represents a 16.4 percent 
increase over 1990 (Table 2-1). 
According to projections 
prepared by the Wisconsin 
Department of Administration, 
the county’s population is 
expected to exceed 59,000 by 
2020. 
 
The City of Portage is the most 
populous municipality in the 
county and the Village of 
Friesland has the fewest number 
of residents. According to the 
projections, a number of 
municipalities are expected to 
lose population as the average 
household size continues to 
decline. It should be noted that 
these projections are based on 
current demographic conditions 
and anticipated trends.  
 
The City of Portage is expected 
to accommodate an additional 
1,500 residents by 2020, and 
Columbus will also increase its 
population by nearly 600 
residents.  According to the 
population projections, the Town 
of Lodi will experience the 
largest percentage increase in 
population of any of the 
municipalities with an increase 
of nearly 1,000 residents, or 
nearly one-third of its current population.     

Table 2-1.  Population: Columbia County and Municipalities: 1970 through 2020 

 Counts Projections 

Jurisdiction 1970 1980 1990 2000 2005 2010 2015 2020 

Arlington  town 701 752 748 848 869 889 907 923 
Caledonia town 855 923 1,031 1,171 1,220 1,269 1,313 1,354 
Columbus town 715 704 838 711 691 672 652 632 
Courtland town 628 601 528 463 450 437 424 411 
Dekorra town 1,763 1,914 1,829 2,350 2,448 2,544 2,632 2,714 
Fort Winnebago town 673 860 825 855 843 833 821 808 
Fountain Prairie town 816 771 743 810 818 826 832 837 
Hampden town 704 650 566 563 549 535 520 506 
Leeds town 869 845 809 813 802 792 781 769 
Lewiston town 984 1,122 1,123 1,187 1,200 1,213 1,224 1,232 
Lodi town 1,357 1,855 1,913 2,791 3,028 3,259 3,447 3,682 
Lowville town 819 976 938 987 1,001 1,021 1,039 1,054 
Marcellon town 759 809 880 1,024 1,056 1,088 1,117 1,143 
Newport town 562 657 535 681 698 716 731 744 
Ostego town 754 767 647 757 764 770 775 779 
Pacific town 756 1,215 1,944 2,518 2,725 2,926 3,117 3,295 
Randolph town 729 700 676 699 717 735 751 765 
Scott town 585 602 639 791 829 867 902 934 
Springvale town 504 521 466 550 566 582 596 608 
West Point town 873 1,122 1,285 1,634 1,740 1,844 1,941 2,032 
Wyocena town 1,098 ,225 1,217 1,543 1,613 1,682 1,746 1,804 
Arlington village 379 440 440 484 500 516 531 544 
Cambria village 631 680 768 792 782 773 763 752 
Doylestown village 265 294 316 328 333 338 342 346 
Fall River village 633 850 842 1,097 1,190 1,280 1,366 1,446 
Friesland village 301 267 271 298 297 297 296 294 
Pardeeville village 1,507 1,594 1,630 1,982 2,057 2,130 2,197 2,259 
Poynette village 1,118 1,447 1,662 2,266 2,454 2,638 2,811 2,974 
Randolph village (part) 493 485 502 523 516 510 503 495 
Rio vi llage 792 785 768 938 988 1,030 1,069 1,105 
Wyocena village 809 548 631 668 678 688 696 703 
Columbus city (part)  3,789 4,049 4,083 4,443 4,594 4,743 4,879 5,003 
Lodi city 1,831 1,959 2,093 2,882 3,067 3,247 3,417 3,749 
Portage city 7,821 7,896 8,640 9,728 10,062 10,390 10,689 11,291 
Wisconsin Dells city (part) 2,277 2,337 2,262 2,293 2,289 2,286 2,278 2,271 
Columbia County 40,150 43.222 45,088 52,468 54,434 56,366 58,135 59,753 
Source:  U.S. Census Bureau (counts) and WI Department of Administration (projections)     
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! Housing 
In 2000 there were more than 22,500 dwelling units 
in the county (Table 2-2). The City of Portage has the 
largest number of housing units with nearly 4,000 
units in 2000.  No other municipality in the county 
hosted more than 2,000 housing units in 2000. 
Between 1990 and 2000, there was a significant 
increase (15%) in the number of new housing units. 
This rate is higher than the statewide average of 12.9 
percent. Most of the additional units were situated in 
urban areas or towns in close proximity to an urban 
area.   
 
The Town of Lodi and the Village of Poynette saw 
the largest percentage increases (30 percent).  Only 
one Town (Courtland) lost housing between 1990 and 
2000.   
 
According to the 2000 census, most of the housing 
units are owner-occupied.1 Approximately two-thirds 
are owner-occupied and one-third are renter occupied 
housing units. 
 
Columbia County has a significant number of homes 
(31%) that were constructed prior to 1940. Other key 
decades for new home construction include the 
1970’s (15%) and the 1990’s (15%). 
 
Housing values in the county have increased steadily 
over the past 20 years. In 2000, the median household 
value was $115,000, which is close to the U.S. 
average of $119,600. A few municipalities with 
higher median household values include Town of 
Lodi ($150.500), Town of Arlington ($144,000), 
Town of Wyocena ($139,000), and the Town of 
Dekorra ($138,000).  Two municipalities with low 
median household values are the Villages of Doylestown ($78,300) and Friesland ($77,000).  

                                                           
1 2000 Census of Population and Housing. 

Table 2-2. Housing Units; Wisconsin, Columbia County and Municipalities: 1990 to 2002  

      
Percent 
Change           

      1990 to           

Jurisdiction 1990 2000 2000 2005 2010 2015 2020 2025 
Arlington  town 262 308 15 314 329 341 352 364 
Caledonia town 626 713 12 477 507 534 558 584 
Columbus town 241 241 0 233 231 229 225 221 
Courtland town 191 185 -3 173 171 169 166 164 
Dekorra town 1,091 1,237 12 1,004 1,066 1,123 1,172 1,226 
Fort Winnebago town 287 343 16 326 329 330 329 329 
Fountain Prairie town 297 318 7 307 316 324 331 338 
Hampden town 199 219 9 212 211 209 206 204 
Leeds town 303 317 4 310 312 314 313 313 
Lewiston town 522 573 9 486 502 515 525 538 
Lodi town 898 1,285 30 1,188 1,306 1,418 1,521 1,630 
Lowville town 338 394 14 379 395 409 421 434 
Marcellon town 316 380 17 379 399 417 432 449 
Newport town 297 334 11 289 303 315 325 337 
Ostego town 263 287 8 279 287 294 300 306 
Pacific town 847 1,108 24 1,107 1,214 1,316 1,409 1,508 
Randolph town 230 240 4 238 249 259 267 276 
Scott town 235 260 10 259 276 293 307 323 
Springvale town 181 207 13 206 216 226 233 242 
West Point town 777 907 14 714 773 828 877 931 
Wyocena town 555 714 22 652 695 734 767 805 
Arlington village 171 196 13 196 207 217 225 234 
Cambria village 315 339 7 308 311 312 312 313 
Doylestown village 120 123 2 125 129 133 137 140 
Fall River village 341 459 26 461 506 550 590 632 
Friesland village 111 114 3 110 113 114 115 116 
Pardeeville village 686 873 21 870 920 966 1,005 1,049 
Poynette village 671 957 30 1,011 1,110 1,204 1,290 1,381 
Randolph village (part) 188 213 12 201 203 204 204 204 
Rio vi llage 336 401 16 406 432 456 478 501 
Wyocena village 207 241 14 232 240 248 255 260 
Columbus city (part)  1,729 1,914 10 1,921 2,026 2,121 2,203 2,292 
Lodi city 833 1,199 31 1,233 1,333 1,427 1,514 1,604 
Portage city 3,556 3,970 10 3,947 4,162 4,365 4,542 4,718 
Wisconsin Dells city (part) 1,038 1,116 7 979 998 1,014 1,022 1,034 
Columbia County 19,258 22,685 15 21,532 22,777 23,928 24,928 26,000 
Urban Households 53.5% 53.4% - 55.7% 55.7% 55.7% 55.7% 55.7% 
Rural Households 46.5% 46.6% - 44.3% 44.3% 44.3% 44.3% 44.3% 
Source: U.S. Census (current) Department of Administration: Household Projections for Wisconsin Municipalities 2000 – 2025 

(Projections) 
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! Land Use and Development Trends 
When the County was first settled in the 1800s, communities primarily were established close to lakes, rivers, and railroad lines.  Proximity to 
transportation routes and commerce were the primary locational criteria and little thought was given to environmental constraints such as floodplains. 
The major communities in the County (Portage, Wisconsin Dells, Lodi and Columbus) were established in such areas, and many of the smaller 
communities in the county came into being as a result of their proximity to the rail lines.   
 
Of twenty-one towns in Columbia County, five (Lodi, Pacific, Dekorra, West Point, and Arlington) have accounted for 39% of the County's growth 
over the past seven years. This is due to easy access to major transportation routes to the Madison area. Between 1990 and 1996, Columbia County 
experienced a 6.1% increase in population. This is 20% higher than the state average, but about average for the area. Agriculture is the dominant land 
use in Columbia County despite an 11% decrease (33,395 acres) in agricultural land and a 47% increase (5,821 acres) in residential land use. These 
changes have often resulted in an increased impairment of natural resources due to construction site erosion, increased volume of runoff, and polluted 
runoff. 
 
 
 
 
 
 

Exhibit 2-2. Median Housing Value; Columbia County and Wisconsin: 2000 

Source: U.S. Census Bureau 
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Map 2-2 Existing Land Use 
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! Road Network 
The road network in the county consists of local, county and state roads (Map 2-3). US Highway 39/90/94 is the backbone of the network and 
provides north south movement between Madison and points north.  HWY 39/90/94 separates south of Portage, with HWY 90/94 going to the west 
and 39/51 continuing north.  State highways include 146, 127, 60, 44, 33, 22, and 16. 
 
There are approximately 80 bridges in Columbia County.  
 

! Airports 
Under the Airport Improvement Program, the Portage Municipal Airport is to be relocated to a new site on the north side of the City. Columbia 
County has 19 other airport facilities. Most of these airport facilities are small privately owned and operated airstrips or heliports. Portage Municipal 
Airport is the largest air field in the County. The City is currently looking to relocate this airport north of the City. The two exceptions are Gilbert 
Field in Rio that is a privately owned facility open for public use and the Lodi Lakeland Airport that is publicly owned by the Town of Lodi but is not 
open to public use. A list of airports located in Columbia County follows: 
 
Table 2-3. Columbia County Airports: 2004 

Airport Name & Municipality Town, Range, & Section Airport 
Classification 

Type of 
Ownership 

Type of 
Use 

Elevation 
(feet) 

Runways (feet) 

Portage Municipal Airport, City of Portage T 13 N, R 9 E, Section 31 General Utility Public Public Use 825  3,010 Asphalt & 3,775 Asphalt 
Lodi Lakeland Airport, Town of Lodi T 10 N, R 8 E, Section 22 N/A Public Private Use 844 1,900 Turf 
Del Monte Airport, Town of Leeds T 10 N, R 10 E, Section 21 N/A Private Private Use 1,060 2,400 Turf 
Mill House Field, Town of Wyocena T 12 E, R 10 E, Section 23 N/A Private Private Use 820 2,000 Turf 
Gilbert Field, Town of Lowville T 11 N, R 10 E, Section 1 N/A Private Public Use 925 1,092 Turf 
Prescott Field, Town of Wyocena T 12 N, R 10 E, Section 27 N/A Private Private Use 870 1,900 Turf 
Horton Field, Town of Pacific T 12 N, R 9 E, Section 26 N/A Private Private Use 820 2,500 Turf 
Bancroft East Airport, Town of Springvale T 12 N, R 11 E, Section 16 N/A Private Private Use 840 2,600 Turf 
Bancroft Field, Town of Dekorra T 11 N, R 9 E, Section 16 N/A Private Private Use 840 3,000 Turf 
Columbus Hospital Heliport, City of Columbus T 10 N, R 12 E, Section 23 N/A Private Private Use 859 60 Asphalt 
Coleman Field, Town of Pacific T 12 N, R 9 E, Section 2 N/A  Private Private Use 800 1,700 Turf 
Rohde's Airport, Town of Marcellon T 13 N, R 10 E, Section 35 N/A  Private Private Use 840 1,700 Turf 
Higgins Airport, Town of Otsego T 11 N, R 11 E, Section 10 N/A  Private Private Use 950 2,000 Turf 
Knutson Field, Town of Wyocena T 12 N, R 10 E, Section 28 N/A  Private Private Use 820 1,600 Turf & 2,300 Turf 
Weatherbee Field Airport, Town of Wyocena T 12 N, R 10 E, Section 31 N/A  Private Private Use 960 1,200 Turf 
Fountain Prairie Field Airport, Town of Fountain Prairie T 11 N, R 12 E, Section 36 N/A  Private Private Use 880 3,000 Turf 
Sopha Field Airport, Town of Dekorra T 11 N, R 9 E, Section 17 N/A  Private Private Use 890 2,683 Turf 
Divine Savior Hospital Heliport, City of Portage T 13 N, R 9 E, Section 31 N/A  Private Private Use 813 75 Concrete 
McDaniel Field, Town of Caledonia T 11 N, R 8 E, Section 30 N/A Private  Private Use 1,000 2,000 Turf 
Marshall Field, Town of Courtland T 12 N, R 12 E, Section 31 N/A  Private Private Use Unknown 2,600 Turf 
Slinger Field, Town of Courtland T 12 N, R 12 E, Section 1&2 N/A  Private Private Use Unknown 2,100 Turf 
Currie Field, Town of Arlington T 10 N, R 8 E, Section 22 N/A Private Private Use Unknown 2,600 Turf 
Swart Airport, Town of Randolph T 13 N, R 12 E, Section 21 N/A  Private Private Use Unknown 2,600 Turf 
Source: Wisconsin DOT, Bureau of Aeronautics & Columbia County Planning and Zoning 
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Map 2-4 County Highway and Local Road Bridges 
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! Railroads and Trucking 

Columbia County has a significant amount of rail lines located in the County.  Three freight rail companies currently serve the County with 
approximately 102.1 miles of track. The three freight rail companies consist of the Canadian Pacific Railway with 64.6 miles of track in the County, 
the Wisconsin & Southern Railroad Company with 21.6 miles of track, and the Union Pacific Railroad with 15.9 miles of track..  A map of rail lines 
is included as Map 2-6. 
 
Designated truck routes provide access within the county and to all points north, south, and west.
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! Electrical Service  
Electrical service in Columbia County is provided by two utility companies and four municipal electric utilities. Alliant Energy is the largest electric 
service provider in the County serving most of the central and southeastern portions of the County as well as an area along the east side of the County. 
Adams-Columbia Electric Cooperative provides electric service to an area in the northwestern portion of the County and an area in the east central 
portion of the County. ACEC has also taken over the Columbus Electric Utility. The Lodi Municipal Light and Water Utility provides electrical 
service to the City of Lodi and some adjacent areas in the Town of Lodi. The Pardeeville Electric Utility provides electrical service to the Village of 
Pardeeville and some adjacent areas in the Town of Wyocena. The Wisconsin Dells Municipal Electric Utility provides electric service to a portion of 
the City of Wisconsin Dells the remainder of the City is served by Alliant Energy. 
 
Three power generating facilities exist in or adjacent to Columbia County. The Columbia Power Plant is located south of Portage on US Highway 51. 
The Kilbourn Hydroelectric Dam is located on the Wisconsin River in Wisconsin Dells. The Prairie Du Sac Hydroelectric Dam is located on the 
Wisconsin River in Prairie Du Sac. Columbia County has 28 substations located along the various high voltage transmission lines that traverse the 
County.  
 
Map 2-7 shows the locations of the major transmission lines and the electrical substations in the county.  
 
 

! Natural Gas  
Alliant Energy, Wisconsin Gas Company and Madison Gas Company provide natural gas service to Columbia County. The service area for these 
companies covers most of the County. The areas not included in the natural gas service areas include all of the Towns of Marcellon, Scott, and 
Hampden as well as the east half of the Town of Otsego and the Village of Doylestown.  Several large underground natural gas pipelines run through 
Columbia County and are illustrated on Map 2-8.  A large pipeline that moves crude oil from Canada to Chicago also crosses the County. 
 
 

! EMS and Fire Protection Service 
Columbia County’s fire and emergency medical services are provided by local fire and rescue departments. There are 19 fire districts and 14 EMS 
districts.  The location of these districts is shown on Maps 2-9 & 2-10. 
 
 

! Tornado Sirens 
19 warning sirens are located in Columbia County.  The county sets off sirens in Arlington and Wyocena with the remainder being set off by the local 
dispatch center or fire department.  The siren and tower locations are listed below. 
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Columbia County Siren Locations / Number 
 

Municipality # Sirens 
City of Columbus 2 Sirens 
City of Lodi 1 Siren 
City of Portage 3 Sirens 
City of Wisconsin Dells 2 Sirens 
Village of Arlington 1 Siren 
Village of Cambria 1 Siren 
Village of Doylestown 1 Siren 
Village of Fall River 1 Siren 
Village of Friesland 1 Siren 
Village of Pardeeville 1 Siren 
Village of Poynette 1 Siren 
Village of Randolph 1 Siren 
Village of Rio 1 Siren 
Village of Wyocena 1 Siren 
  
Tower Locations  
Arlington  On water tower.  
Cambria  
Lodi    
Portage/Sheriff’s Department  
Rio  
Caledonia  

 
 

! NOAA Weather Radio 
NOAA Weather Radio (NWR) is a nationwide network of radio stations broadcasting continuous weather information direct from a nearby National 
Weather Service office. NWR broadcasts National Weather Service warnings, watches, forecasts and other hazard information 24 hours a day.   The 
county receives weather information from the Milwaukee/Sullivan Office.  A transmitter site is located in Madison, providing the county with a signal 
level of greater than 18 dbd, this signal level usually indicates reliable reception.
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Risk Assessment 
! Overview 

This section describes the natural hazards affecting the region with special emphasis on 
Columbia County. We look at the nature of the hazard and its history and impact.  Once the 
risks are identified, Part 4 assesses what is most vulnerable to these hazards and where these 
vulnerabilities exist. 
 
According to records maintained by the National Climatic Data Center, there have been 323 

events since 1950 (Table 3-1).  
Most of the events were 
thunderstorm or wind related 
(37.0%). Hail accounted for 15 
percent of all events. 
 
Appendix D includes a listing 
of these events which are 
grouped by type. The appendix also records the number of reported deaths and injuries 
that could be related to the weather event. 
 
As described in the following sections, there are a number of natural hazards that have 
caused significant damage in the county over the years. On six occasions damage 
warranted a disaster declaration or an emergency declaration, and three other events 
were significant enough to receive attention from Wisconsin Emergency Management 
(Exhibit 3-1).  Table 3-4 at the end of Part 3 provides a listing of the historical 
frequency of each hazard, the anticipated probability that each hazard may happen 
again, and the extent of damage and risks that would be incurred should the hazardous 
event occur.  The ratings of 1, 2, 3 (Low, Medium, and High) were determined by the 
Hazard Mitigation Planning Committee.  Based on the historical data that is available 
hazard probabilities have also been determined.  These probabilities can be found in 
the discussion of the particular hazard. 
 
 
 
 

 
 
 

Exhibit 3-1. Summary of Disaster and Emergency Declarations; 
Columbia County 

Year Description Type 

1971 Flooding  

1976 Drought Presidential Emergency 

1977 High Winds/Hail Presidential Emergency 

1993 Flooding Presidential Disaster 

1996 Severe storms/flooding  

1998 High Winds/Severe Storms  

2000 Severe Storms/Flooding Presidential Disaster 

2001 Snow Emergency Presidential Emergency 

2004 Hail Storm Local Emergency 

2004 High Winds Local Emergency 

2004 Flooding/Tornadoes Presidential Disaster 

Table 3-1.   Frequency of Weather Events: 1950 to 2005 (Jan. 22) 

  Percent 

Event Description Number of Total 

Blizzard 1 0.3 
Blowing snow 1 0.3 
Drought 6 2 
Extreme temperature 22 7 
Flood 21 7 
Fog 26 8 
Funnel Cloud 2 1 
Record Rainfall 1 0.3 
Hail 49 15 
Heavy snow 20 6 
Ice shoves Unknown 

Ice storm 2 1 
Lightening 11 3 
Heavy Rain 1 0.3 
Windchill 1 0.3 
Tornado 23 7 
Thunderstorm - winds 119 37 
Winter storm 9 3 
Winter Weather Mix 8 2 

TOTAL 323 100 
Source:   National Climatic Data Center database accessed on September 3, 2005 
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! Levees 
In addition to dams, several levees have been constructed to contain the Wisconsin River. Eighteen miles of levee have been constructed since 1866. 
This levee system is not guaranteed to protect property during high water events.  A portion of the levee in Portage is certified but most of the levee is 
not certified. During the flood of 1993, the levee did not breach, but needed 24-hour maintenance to contain the river.  

 
! Dam Failure 

A dam failure involves the sudden release of water due to a structural failure. Currently there are 
approximately 3,800 dams in Wisconsin and since 1967, 100 have been decommissioned and 
removed.  Most of the dams are rather low and impound small quantities of water.   Less than one-
third of the dams are classified as a large dam1. The Dam Safety Program within the Wisconsin 
Department of Natural Resources (DNR) is charged with regulating most of the large dams in 
Wisconsin2. DNR assigns a hazard rating to each dam under its oversight based on two factors 
(existing land use downstream and land use controls such as zoning downstream of the dam)3. A 
dam rated as a high hazard indicates that a failure would most probably result in the loss of life.  A 
significant hazard indicates that a dam failure could result in appreciable property damage. A low 
hazard dam is where a failure would result in only minimal property damage and where loss of life 
is unlikely. As shown in Table 3-2, more than 7 of 10 large dams in Wisconsin are classified as 
low hazard. 
 
Between 1990 and 1995, there were over 75 documented dam failures.  The majority of these resulted from the 1993 floods that affected much of the 
state. For emergency planning purposes, dam failures are characterized as rainy day failures or sunny day failures. Rainy day failures occur during or 
immediately after periods of heavy rain and/or snowmelt. The additional water may overtop the dam or create excessive pressure resulting in a failure.  
Sunny day failures result from poor dam maintenance, damage/obstruction of outlets, or terrorism.  
 
According to the Dam Safety Program, there are 79 dams in Columbia County (Map 3-1 and Table 3-3). Seventeen are classified as a large dam and 
three are classified as a high hazard.  Several dam failures have occurred within the County. In 1993 and 2004 the Cambria Dam failed. In 1993, the 
Mason Lake Dam failed. Major dams are required to prepare an Emergency Action Plan and review them annually. An Emergency Action Plan was 
prepared for the Petenwell Dam in December 2004. This study included an analysis of the downstream flood potential due to dam failure. Failure 
inundation maps are included in this plan for Columbia County in Appendix G.  As part of the County CRS rating the issue of Dam safety is taken 
into consideration, and the County is given credit for the level of dam safety that is in the County.   

 
 

                                                           
1  A large dam has (1) a structural height of over 6 feet and impounds more than 50-acre feet or more of water or (2) a structural height of 25 feet or more and impounds more than 15-acre feet. 
2  The Federal Energy Regulatory Agency (FERC) regulates those dams used to produce hydroelectric power. As of 2002, there were 119 dams under the jurisdiction of FERC. 
3  The hazard rating is not based on the physical attributes, quality or strength of the dam itself, but rather relates to the potential for loss of life or property damage should the dam fail. 

Table 3-2. Large Dams in Wisconsin by Hazard 
Ranking: 2003 

Hazard Ranking Number 
Percent 
Of Total 

Low hazard 1,386 73 

Significant hazard 252 13 

High hazard 262 14 

   

Total 1,900 100 
Source: Wisconsin Department of Natural Resource Dam Safety 

Program
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An EAP is required by Wisconsin Administrative Code NR 335.07, which meet the large dam criteria or pose a threat to life or property.    The plan 
must be prepared for the area downstream of the dam.  When creating an EAP the dam operator must consult the local units of government that lie 
downstream as well as the county emergency management department.  Several dam failures have occurred in Columbia County. Downstream 
damage has been minor and restricted to flooding of lowland areas. When the EAP’s for the dams are completed they should examine the probability 
of dam failures in greater depth.  Additionally, the EAP will discuss probable damage estimates to existing and any future infrastructure in the area. 
 
Table 3-3.  Regulated Dams; Columbia County: 2003 

Dam ID Official Name 
Dam Size 

Type 
ESTD Hazard 
Rating Code 

Owner City 

 B. Strangeway    
1216 Baraboo River Wrp Dam Large L Portage 

12521 Bauch, Ralph Small   
12513 Behling,Robert Small   
11469 Bernander, Robert Small   

29 Caledonia -Dn   Portage 
29 Caledonia -Up   Portage 
35 Cambria Large S Cambria 

1219 Carevic Large L Palos Heights 
12615 Cawley, Craig Small   
12047 Cheli,C. F. Small   
10110 City Park Small L Portage 

434 Curtis Large L Wyocena 
249 Dates Mill Large L Portage 

12523 Dawson, Gene Small  Cambria 
 Dekora Mill    
 Duberg    

115 Fall River Large S Fall River 
247 Figor Large L Deforest 

 French Creek Small   
696 French Creek Wildlife Refuge Large H Poynette 
124 French Creek Wildlife Upper Small L Poynette 

12272 French Creek Wla Small  Poynette 
10108 Governors Bend Small L Portage 

246 Ingram Mill Large L Beaver Dam 
5 Kilbourn Large H Madison 

12566 Koberstein, J. P. Small  Portage 
10119 Krause Small L  
10118 Leach Creek Small L  
12045 Leffingwell, Charles Small   

30 Lewiston -Dn   Portage 
30 Lewiston -Up   Portage 

10111 Lewiston 1 Small L  
1136 Lewiston 2 Large L Wisconsin Dells 

10112 Lewiston 2 Large L Wisconsin Dells 
10113 Lewiston 3 Small L  
10114 Lewiston 5 Small L  
10115 Lewiston 6 Small L  
10116 Lewiston 7 Small L  
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Table 3-3.  Regulated Dams; Columbia County: 2003 (continued) 

Dam ID Official Name 
Dam Size 

Type 
ESTD Hazard 
Rating Code 

Owner City 

10117 Lewiston 8 Small L  
 Lodi Mill    
 Lower Pond    
 Madison Audubon Small  Arlington 

12517 Madsen,Dr. Paul O.  #3 Small   
12515 Madsen,Dr. Paul O. #1 Small   
12516 Madsen,Dr. Paul O. #2 Small   
12887 Martin Small L Columbus 
12524 Miller, Thomas Small  Merrimac 
12273 Mud Lake Wla 1 Small  Poynette 
12275 Mud Lake Wla 2 Small  Poynette 
12274 Mud Lake Wla 3 Small  Poynette 
12848 Nania Small L Portage 

 Okee Mill Dam    
12048 Owen,Daniel Est. Small   

113 Pardeeville Large S Pardeeville 
12270 Pine Island Wla Small  Poynette 

31 Portage -Dn   Portage 
31 Portage -Up   Portage 

 Rathman Mill    
 Rocky Run Creek Impoundment Small  Poynette 

11594 Sarafin,Harold Small   
11470 Schaefer, Vernon Small   
12518 Scheiber,Richard A. Small   

479 Schiller Large L  
10109 Silver Lake Outlet Small S Portage 
12522 Summers,Curtis Small   
12276 Swan Lake Wla Small  Poynette 

645 Taff Large L Rio 
 Teeter Small  Poynette 

12623 Teeter,Dean Small   
114 Udeys Large H Columbus 

 Upper Pond Dam    
 Walker Wetland Small L Portage 
 Winger & Listau Small  Randolph 

12514 Wingers,Don Small   
248 Wyocena Large L Wyocena 

12046 Ziehmke,Herman Small   
12519 Zittel,David  #1 Small   
12520 Zittel,David  #2 Small   
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! Flooding 
Flooding occurs when a stream, lake or other body of water overflows its banks onto normally dry land (riverine 
flooding), or when storm water collects on the surface of the ground (storm water flooding). Riverine flooding can 
develop slowly over a period of days or occur rapidly (flash flooding) following an intense rain event and/or rapid 
snow melt4.  Within the County there is a high probability that another flood will occur again, however many 
measures are being taken to identify buildings that are vulnerable, improvements have been made to dams and the 
County has an inventory of structures that lie within the floodplain. 
 
It is evident that flooding in the county can occur at any time during the year. Most commonly though, flooding 
occurs from early spring through mid-fall. Most of the major flood events on the Fox River and Wisconsin River 
have occurred in the early spring and are the result of spring rains and/or snowmelt.  In comparison, the remaining 
rivers and creeks are much smaller and are most responsive to locally heavy rains. Exhibit 3-3 shows the flow of 
the Wisconsin River at Portage between 1880 and 2000. Seventeen feet is considered flood stage. During that 
period, high flood waters have been common.  Although stream flows typically peak in spring, a summer flood 
event can occur.  There is a 1:100 chance that a base flood, or a 100-year flood, could occur in any given year. 
 
Major flood events in the county occurred in 1938, 1973, 1993, 2000, and 2004. 
 
Major flood events occurred in Randolph and Cambria in 2004 – See Appendix H for new releases. 
 
The county has a floodplain management ordinance and has been using it to ensure that land uses within 
the 100-year floodplain comply with appropriate development standards. There is a need to promote 
local enforcement of floodplain restrictions. No new construction should be occurring within the 
floodplain. 
 
The County manages floodplain activities in a variety of ways as a requisite of their participation in the 
National Flood Insurance Program (NFIP) and Community Rating System (CRS).  These activities and 
actions are only applicable to the unincorporated areas of the county.   

! Regulatory (permitting, construction certification, enforcement - through county shoreland 
zoning jurisdiction). 

! Public information (inquiries, permitees, annual notices to lenders, realtors, insurance agencies). 
! Flood preparedness (credit for CRS program provided via state requirements). 

                                                           
4 For prediction and warning purposes, the National Weather Service defines a flash flood as a flood event that crests within a 6-hour period. Normal flooding crests over a period of 6 hours or more. 

Source: Wisconsin Emergency Management 

Exhibit 3-2. Flood Emergencies 
and Disasters: 1971 
to 2000 

Exhibit 3-3. Flows Above Flood Stage of the 
Wisconsin River at Portage 1880 to 2004 and 
Selected Years 

0

5

10

15

20

25

1880 1922 1945 1972

--- Flood Stage 

1938 
20.5 

1973 
 20.2 

1993 
19.6 



Columbia County Part 3 
Hazard Mitigation Plan Risk Assessment 
 

 
 Page 3-7 

The county currently has a CRS rating of Class ____.  Additional credits for CRS could be obtained; however, no additional credit for insurance 
reduction is possible because the administering agency for the CRS requires that any classification above Class 8 requires adoption and enforcement 
of a building code.   
 
Other floodplain management done within the county is required by the state to administer floodplain management activities within the floodplain 
area.  The activities include: 

! Permit issuing requirements; 
! Management of construction elevations sufficient to meet state and federal guidelines; 
! Requiring permittees to submit FEMA elevation certificates properly completed by a Registered Land Surveyor, architect, or engineer in the 

case of minor buildings not requiring FEMA elevation certification (i.e., certifying that construction requirements such as anchoring, meeting 
stress loads, etc, were met. 

! Enforcement of requirements to require (a) filing of certificates, (b) insuring requirements were met via review of certificate, (c) taking 
appropriate enforcement action, including citation action, to require compliance. 

 
! Ice Dams 

Columbia County is more at risk from ice dams on the Wisconsin River. Ice damming could cause up-stream flooding. Damage is primarily limited to 
dock damage and temporary flooding. The historical hazard frequency of ice damming is low and the anticipated probability that ice damming will 
occur is also low.  Because of the low probability of damage from an ice shove ever occurring a vulnerability assessment has not been completed for 
this hazard. Portage had some flooding in 1992 from ice damming. 
 
Ice dams (also referred to as ice flows) occur on larger lakes when the ice breaks up in early spring and wind piles the ice blocks or sheets near the 
shoreline or on dry land. Given the prevailing winds during that time of year, ice dams, when they occur, typically effect the northern and western 
shorelines. The weather, wind intensity and direction, and water levels all interact to create ice dams. On some larger lakes, the piles of ice can reach 
15 feet or higher.  
 



Columbia County Part 3 
Hazard Mitigation Plan Risk Assessment 
 

 
 Page 3-8 

 

! Earthquake 
An earthquake is an event caused by a sudden shift between two 
or more rock masses. The motion in the earth’s crust is caused by 
energy travelling through the earth’s underground and surface.   
Earthquakes in Wisconsin are not common and the ones that do occur 
are generally not detectable and cause relatively minor damage.  
From 1899 to 2003, there have been 24 seismic events affecting the 
state.  Most are low-magnitude and quite localized. The exception occurred in 1909 when an 
earthquake measuring 5.1 was registered in the Beloit area. 
 
The closest active fault is found along the central Mississippi River Valley in Missouri and is 
known as the New Madrid Fault. More than 200 earthquakes a year originate in this area. 
While most are quite small and not detected without earthquake sensors, about 9 events a year 
are felt in that area. A magnitude 8.3 earthquake would be devastating to the immediate area, 
but only minor Wisconsin as shown in Exhibit 3-5.  The Federal Emergency Management 
Agency State and Local Mitigation Planning: How To Guide notes that in places with such a 
low risk of seismic damage it is unnecessary to further examine potential damages as a result 
of an earthquake.  The probability of an earthquake occurring in Wisconsin is extremely low 
and if one did occur the damages would not be large at all.  The probability of any earthquake 
occurring that would actually cause damage in the county is virtually non-existent; a 
vulnerability assessment for this hazard has not been done.  Because this risk is so low 
earthquakes will not be profiled in this document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Mid-America Earthquake Center, University of Illinois at 
Urbana-Champaign 

Exhibit 3-4. Effects of an Earthquake along the 

New Madrid Seismic Zone 
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 ! Tornado / High Winds 
A tornado is an intense rotating column of air that touches the 
ground. They result from a thunderstorm cloud system and 
typically appear as a funnel.  Wind speeds between 100 and 200 
miles per hour are common, although winds exceeding 300 miles 
per hour have been reported.  
Tornadoes are generally short-lived covering 4 miles on average. 

At the extreme, tornadoes have lasted for more than 20 minutes and have 
traveled up to 300 miles.  The path of destruction is generally confined to a 

swath 300 to 400 yards wide. However, tornadoes 
on occasion have cut a swath of destruction a mile 
wide.  
 
Destruction caused by a tornado results from high 
wind velocities and drastic changes in atmospheric 
pressure.  These high winds can uproot trees and 
destroy buildings, while flying and falling debris can also cause serious injury and death.   
 

Between 1985 and 1999, more than 800 people died from a tornado in the United States.  More than two-thirds of the casualties occurred in people’s 
homes and those in mobile homes accounted for 4 in 10 deaths. When one considers that mobile homes make up a relatively small proportion of the 
overall housing stock, this data is striking and highlights a significant safety issue (Exhibit 3-5). 
 
Wisconsin is situated on the northern edge of “tornado alley”5 and sees, on average, 22 tornadoes touch down each year in the state. The state ranks 
15th in the nation in the number of tornadoes that touch down.  Based on the historical data that from 1844 to the year 2000, 20 tornadoes occurred in 
the county it can be determined that approximately every 7.8 years 1 tornado occurs somewhere in the county resulting in a 1:7.8 probability (Exhibit 
3-7 and Table 3-5).  It is impossible to determine when a tornado will occur or the extent of the damage it will cause but due to the location of the 
state and the weather patterns that are prevalent in Wisconsin it is likely that a tornado will occur.   
 
Tornadoes occur most frequently in the late afternoon and early evening, but can occur at any time. They occur most frequently between the months 
of April and September. However, they have occurred in Wisconsin in every month with the exception of February. The most severe storms occur in 
April, May, and June.  Although tornadoes have been reported in every county in the state, they have historically been more predominate in the 
western and southern counties.  Between 1844 and 2001, 11counties in the state have had 30 or more -- Columbia County had 26. Three counties 
(Dane, Dodge, and Grant) have had the most with 52, 51, and 50 respectively (Exhibit 3-7). 
 

                                                           
5  Tornado alley is an area that is known for the frequency and severity of tornadoes. In general, it extends northeastward from Oklahoma into Iowa and then across Michigan and Ohio. 

Nationally, 4 out 
of 10 tornado 

deaths occurred in 
mobile homes. 

Exhibit 3-5. Tornado Deaths by Location/Circumstance; 
United States: 1985 to 1998 

Source: National Weather Service 
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Exhibit 3-6. Tornadoes in Region: 1844 to 2000 

Source:  National Weather Service 

Exhibit 3-7. Hurricane-Force Thunderstorm Winds in 
Region: 1970 to 2001 

The last reported tornado in Columbia County occurred in 2006 when two tornado touch downs occurred causing approximately $1 million damage to 
parts of Columbia County. An F2 tornado touched down in 2002 (May), but did not cause 

much damage.  
 
Hurricane force winds are also common and are associated with 
severe thunderstorm activity.  According to the National Weather 
Service, Wisconsin has experienced hurricane force winds of 75 
mph or higher about 4 times a year on average. In the last 30 years, 
there have been instances where thunderstorms produced winds in 
excess of 100 mph, which is equivalent to a Category 2 Hurricane. 
Over this period, there have been 4 thunderstorm events in 
Columbia County producing winds in excess of 75 mph.  There is a 
good chance that at some point the county will experience an event 

that involves high winds.  Based on the historical data that tells us in the last 30 years, 4 
periods of high winds have occurred there is a 1:7 chance that a period of high winds could 
occur in any given year. 

Of all the natural 
hazards, heat 
results in the 

highest number of 
fatalities in 
Wisconsin. 
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Exhibit 3-9. Heat Wave Days; Wisconsin: 1982 to 
2004 

Source:  National Weather Service 

 
! Extreme Temperature 

Wisconsin is known for the extremes in temperature it experiences. 
During the summer months heat can be especially deadly. Very warm 
temperatures or warm temperatures with high humidity can cause heat 
stroke and heat exhaustion. Heat stroke if left untreated can result in 
death.  

 
From 1982 to 2001, 109 people have died in the state as a result of a heat wave.  This 
mortality rate is the highest of all natural disasters and is more than 4 times greater 
than the next most deadly hazard – tornadoes.  
 

As shown in Exhibit 3-9, excessive 
heat disproportionately affects the 
elderly. People over 60 years of age 
accounted for three-quarters of the 
fatalities throughout the United States 
in 1995. The heat waves of 1995 
were especially deadly. In Wisconsin there were 2 heat waves: mid-June and mid-July of that year. In 
all over 150 people died directly or indirectly from the heat.  It is not currently known if any of these 
deaths occurred in Columbia County, the statistics were only reported on a statewide basis. During 
the latter heat wave, temperatures rose to between 100 and 108 with heat indexes of 120 to 130.   In 
the last 53 years there have been 4 periods of extreme cold, this translates into a probability of a 1:13 
change of a period of extreme cold occurring in any given year. 
 
Extreme heat also creates a higher incidence of power outages or brownouts due to increased electric 
power demand to run air conditioners. Exhibit 3-9 depicts the number of heat wave days on a 
statewide basis between 1982 and 2001.  The southern and western portions of the state experienced 
the highest number of heat wave days followed by the next tier of counties.  In the past 53 years there 
have been 9 periods of record warmth or heat showing us that there is a 1:6 probability that in any 
given year a period of record warmth or heat may occur. 
 
Temperature extremes are most likely to affect the poor, elderly, or the very young members of a 
population, as they are more susceptible to temperature related deaths and injury.  Cold weather in 
Wisconsin is also of great concern.  The same population of people that is vulnerable to extremely 
warm weather conditions are vulnerable to extremely cold weather conditions.  During periods of 
extreme cold problems with freezing pipes and water main breaks are highly likely to occur.  Another 

Exhibit 3-8. Heat Related Fatalities by Age, United States: 
1995 
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Exhibit 3-10.   Lightning Events in Region: 1982 to 2001 

 
Source:  National Weather Service 

factor that needs to be considered is the age of the pipes in each of the jurisdictions.  A community that has a large area with older pipes will have a 
greater amount of water main breaks through out the year than a community with a small coverage area and new pipes.  Further investigation of the 
costs that communities incur as a result of water main breaks may be necessary. 
 

! Severe Storms/Hail 
Storms of all kinds are a major hazard in Wisconsin. Winter storms, consisting of snow and ice, can cause traffic accidents, 
damage trees and buildings, bring down power and telephone lines. Winters with high snowfalls can also cause financial strains on 
local communities.   
 
All parts of the state are obviously subject to winter storms. However, snowfall amounts vary widely from southern to northern 
Wisconsin. Likewise, the duration of winter weather also 

varies from north to south. The first snowfall of the year of an inch or more 
can occur as early as the first weeks of November in northern counties to early 
December in the southern part of the state.  The winter storm season in 
Wisconsin generally runs from November to March.  A snowfall and 
accumulation of 4 or more inches in a 12-hour period is considered a heavy 
snowfall.  A storm with sustained wind speed in excess of 30 miles per hour 
accompanied by heavy snow or large amounts of blowing or drifting snow is 
classified as a blizzard. 
 
Although ice storms are not as common as snowstorms, they can cause many 
problems. Freezing rain can break off large trees limbs, snap power poles, and 
bring down utility lines.  Hazardous driving conditions often result in 
numerous traffic accidents. Unlike many of our neighboring states to the 
south, local communities in Wisconsin are able to adequately respond to icy 
roads because of our investment in snow removal equipment.  There is a 1:27 
probability of an ice storm (as classified by the National Climatic Data 
Center) may occur in a given year. 
 
Record snow falls during the winters of 2000 and 2001 caused an economic 
strain on county and local budgets to pay for personnel costs for snow 
removal and high gas and road salt prices.  A hazard that is common during heavy snow events or during winters with a large amount of snowfall is 
the possibility of roof collapse. There is a concern for large span roofs in the county due to their susceptibility to collapse.  High risk critical facilities 
in the county are hospitals and schools, there are 41 schools in the county and 2 hospitals, or health care clinics, in the county that are of concern due 
to the large roofs they may have.  There are no specific records available regarding instances of large span roofs collapsing in the county. 
 
Due to the northern climate present in the state and the fact that in the past years there has been a history of severe snow storms in the County there is 
a high probability that in the future the County will see more severe snow storms.  According to the National Climatic Data Center there have been 7 
winter storms in the last 53 years. This historical data may translate into a 1:7.5 chance that a winter storm may occur in any given year. 



Columbia County Part 3 
Hazard Mitigation Plan Risk Assessment 
 

 
 Page 3-13 

 
Thunderstorms are quite common in all parts of the state and bring a host of threats, including lightening and hail. Wisconsin averages between 30 to 
45 thunderstorms a year.  Thunderstorms are severe and violent forms of convection produced when warm moist air is overrun by dry cool air. As the 
warm air rises, large thunderheads form (cumulo-nimbus clouds) and cause strong winds, lightening, hail, and rain.  Because there have been a 
significant number of severe storms in the past there is a high probability that the County will also experience severe thunderstorms in the future (see 
also Table 3-5).  In the 53 year time period records are available for there have been 112 thunderstorm.  It may be assumed that there is about a 1:6 
chance that a thunderstorm may occur in any given month. 
 
Lightening is a sudden and violent discharge of electricity from within a thunderstorm and is seen as flow of electrical current between clouds and 
from clouds to the ground.  Lightening is a threat that people often ignore, but it can cause damage to electronic equipment, start buildings on fire, 
cause grass and forest fires, and injure or kill humans and livestock.  According to statistics kept by the National Weather Service, southeastern 
Wisconsin sees the highest number of lightening events in the state. Waukesha County had the most events (37) between 1982 and 2001, which was 
twice the number of the next highest county total in Rock County.  Columbia County had 10 events over this period, with 1 injury and no fatalities 
(Exhibit 3-10).  In the past 19 years there have been 11 lightning events in the county.  The probability of a lightening event occurring in any given 
year is about 1:2. 
 
A hailstorm occurs when atmospheric water particles form into round or irregular masses of ice that fall to earth. Hailstorms occur with thunderstorms 
and can affect a swath up to 100 miles long and 5 to 30 miles wide.  The distribution of hail in these areas is often irregular. Some areas are especially 
hard hit while others may only receive small amounts of hail. Most typically hail strikes are one-half mile wide and 5 miles long.  On average, there 
are two to three hail days per year in the state according to the National Weather Service.  About 20 percent of all severe weather events in Wisconsin 
are hail events with hail at least ¾ inch in diameter. 6 Hailstorms are known to break windows, dent vehicles and structures, cause damage to roofs 
and batter crops, resulting in significant agricultural losses.  Serious injury to people as a result of a hailstorm is rare.  Between 1993 and 2000, there 
have been 16 major hailstorms in Wisconsin that resulted in significant crop and property damage.  While most hail is comparatively small, hail up to 
3 inches in diameter have been reported in the state. In 2004, Fall River was struck by a severe hail storm that caused over $10 million in damage. 
 
Since 1982, Columbia County has experienced 4 major hail events.  All portions of the county have been affected over the years with hail ranging in 
size from pea-sized to two inches in diameter.  There is a high probability that another hail storm will occur in the county in the future (Table 3-4).  
Based on data from the past 22 years it can be determined that once every 6 years (1:6) there is a probability of having a major hailstorm. 
 
 

                                                           
6 Hail becomes reportable at ¾ of an inch. 
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! Drought 
A drought is an extended period of unusually dry weather, which is often accompanied by high temperatures and low humidity. A drought can run for 
months or years. Generally speaking, there are two types of drought. An agricultural drought results in a significant drop in crop yield, while a 
hydrologic drought negatively affects lake and stream levels and the height of the groundwater table. Although these types of droughts may occur at 
the same time, it is possible to have one without the other.  Five drought periods standout in terms of impact to the state and its residents: 1987-1988, 
1976-1977, 1955-1959, and 1929-1934. 
 
The drought of 1987-1988 by most accounts was the most severe drought in Wisconsin in recent memory. Agricultural losses were estimated at $1.3 
billion in the state. Crop losses of 50 percent or more were common place.  On the domestic side, some wells (especially shallow residential ones) 
dried up as the water table dropped in response to the limited rainfall. 
 
During times of drought it may be estimated that less than 3 percent of wells in an area will be impacted.  Another effect of drought conditions is that 
open areas are more susceptible to wildfires.  Other direct effects of drought include reduced crop, rangeland, and forest productivity, reduced water 
levels, increased livestock and wildlife mortality rates, and damage to wildlife and fish habitat.  There have been approximately 11 years of drought 
since 1934.  Based on this historical data it appears that there is a 1:6 chance of a drought occurring in any given year. However, due to the type of 
soils that exist in Columbia County and the location it is in the state drought conditions do not have as drastic of an effect on farmers in Columbia 
County as it does in other locations in the state. 
 

! Wildland Fire 
A wildland fire is an uncontrolled fire occurring in natural vegetation such as in a forest, shrub area, marsh, or grassland. While wildland fires can 
occur any time during the year, the prime period extends from March through May and again form late September through November. Wildland fires 
are more likely to occur whenever vegetation is dry a result of a winter with little snow or a summer with sparse rainfall.  The most common sources 
of ignition is human carelessness (63% over a 10 year average).  It is also often the case that when prescribed burns are done they may get out of 
control and the property owner is not able to contain them.  According to the DNR marsh and grassland fires are most common from April to mid-
May unless there it is a drought year in which organic and peat soils are problematic and may be involved in large fires that are more difficult to put 
out. 
 
Over the years, a number of wildland fires have occurred in the county. With the increasing number of recreational and seasonal homes in the county, 
the potential of wildland fires continue to increase as well.  According to the DNR there are approximately 60 several acre fires each year that may 
cost a local fire department anywhere from $250 to $500 per fire ($15,786 annually) to put out.  It is estimated that every 10 years there is a 200 to 
500 acre fire which costs several thousand dollars to extinguish.  Generally local fire departments and DNR personnel are able to manage the fires.  In 
2003, there was a 300 acre fire caused by human negligence and a 484 acre arson fire burning at the same time in the county, approximately 6 miles 
apart. These fires threatened 39 structures, with 1 being lost. Based on this information it can be determined that there is a 1 in 10 chance that a large 
scale wildfire will occur. If 10 small scale wildfires happen then there is a 1 in 36.5 probability that a fire will occur on any given day of the year and 
if 20 occur each year then there is a 1 in 18 probability that it will occur on any given day of the year. With the current land use and fragmentation of 
the county, it is not believed that there will be a wildfire that will burn thousands of acres, however, with the increase of homes being built in the 
wildland urban interface, there is an increase in the probability that the smaller fires will endanger more homes. 
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! Surficial Land Failure 
Surficial land failures include a wide range of geological phenomena like landslides and sinkholes. A landslide is a movement of 
earth materials downhill in response to gravity. Often landslides occur when the soil becomes super saturated with water and the 
soil losses its structure and becomes unable to support its weight and that of the water it contains. This movement can be gradual, 
but typically is sudden. 
 
Sinkholes form when the underlying bedrock is composed of limestone or other bedrock that can be easily dissolved by water.  As 
groundwater passes through these bedrock formations, it slow eats the bedrock away. When the structural support is gone, the 

overlying soil falls into the resulting hollow depression. Formation of sinkholes is especially a threat when limestone is at or near the surface. 
 
Given the county’s topography there is little threat of a major landslide and sinkholes are not considered a threat either.  Table 3-5 notes that there is a 
low probability of landslides occurring in the County. 

 
! Terrorism 

Terrorism includes potential damage to municipal and private structures, water supplies, transportation networks, and public meeting places. 
Wisconsin Dells is identified as one of the top three terrorism locations in Wisconsin. Large populations of tourists can create an opportunity to inflict 
serious civilian causalities if targeted. 
 

! Summary 
As part of the evaluation process, hazards were objectively ranked to identify those hazards with the highest priority.  The entire planning committee 
team worked together on determining the severity of each event and the amount of damage it would do in the county.  The rank of the various hazards 
that could affect Columbia County are shown in Table 3-5.  The hazards are ranked on the probability that they may occur, how many people are at 
risk, the amount of damage they may cause, and the magnitude of structures that may incur damage.  Tornadoes and high winds have the highest rank 
on the list followed by storms and thunderstorms and the danger of flooding. 
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Table 3-4. Comparative Analysis of Natural Hazards; Columbia County: 2003 

 1 2 3 4 5 6 7 8 9 10 11 

   Historical    Magnitude Magnitude Magnitude Magnitude  

 Historical Anticipated Health and     Of  Of Of Of Public  

 Hazard Hazard Public Residential  Business Public Population Homes  Businesses Infrastructure  

 Frequency Probability Safety Damage Damage Costs At Risk At Risk At Risk At Risk Rating 

Natural Hazard (1,2,3) (1,2,3) (1,2,3) (1,2,3) (1,2,3) (1,2,3) (1,2,3) (1,2,3) (1,2,3) (1,2,3) Total 

Dam failure 1 1 1 1 1 1 1 1 1 1 10 

Flooding – riverine 3 3 2 3 2 2 2 2 1 2 22 

Flooding – storm water 2 2 1 2 2 3 2 2 1 1 18 

Ice shoves 1 1 1 1 1 1 1 1 1 1 10 

Earthquake** 1 1 1 1 1 1 1 1 1 1 10 

Tornado / high winds 2 2 2 3 2 3 3 3 3 2 25 

Extreme temperature ** 2 2 1 1 1 1 1 1 1 1 12 

Storms – hail ** 3 3 1 2 1 2 1 2 2 1 18 

Storms – snow ** 3 3 1 1 1 2 1 1 2 1 16 

Storms - thunderstorm 3 3 2 3 2 2 1 1 1 2 20 

Drought 2 2 1 1 1 1 1 1 1 1 12 

Wildland fire 2 2 1 1 1 1 1 1 1 1 12 

Land failure – subsidence 1 1 1 1 1 1 1 1 1 1 10 

Land failure – mass movement 1 1 1 1 1 1 1 1 1 1 10 

Notes: This matrix is based on a qualitative assessment and is intended to identify those hazards posing the greatest concern.  

 A low, medium, or high numerical rating of 1, 2 or 3, respectively, is assigned to each criterion and then the ratings for each hazard are totaled.  

 ** The ratings for these hazards are based on occurrences in the surrounding subregion. 

 Column 1 refers to the frequency of past occurrences. 

 Column 2 refers to the probability of the hazard occurring again. 

 Column 3 refers to the degree of past hazard events causing injuries, sickness and/or deaths. 

 Column 4 refers to the degree of past hazard events causing damages to homes 

 Column 5 refers to the degree of past hazard events causing damages to businesses 

 Column 6 refers to the amount of local, state, and federal funds expended on past hazard recovery activities. 

 Column 7 refers to the amount of the area’s population still vulnerable to injury, sickness, and/or death. 

 Column 8 refers to the amount of homes still vulnerable to damages. 

 Column 9 refers to the amount of businesses still vulnerable to damages or interruption of business trade.  Column 10   refers to the amount of infrastructure that is susceptible to damages. 

 Column 11 is the raw score for the hazard. 
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Vulnerability Assessment 
! Overview 

This part of the plan is intended to identify the type and number of 
buildings, infrastructure, and critical facilities at risk from the hazards 
identified in the previous section and to estimate the potential dollar losses 
resulting from each. 
 
For the purpose of this plan, critical facilities are categorized using the 
following classification scheme. 
 
! Type I  a facility that primarily provides an essential public 

service 
 
! Type II  a facility that can cause greater damage to surrounding 

areas (e.g., HAZMAT production, storage, transfer) 
 
! Type III  a facility that primarily houses special populations (e.g., 

elderly, children) 
 
Table 4-1 shows the number of critical facilities addressed in this plan by 
type. In all, there are 404 critical facilities in Columbia County. There are 
293 Type I facilities, 35 Type II facility, and 110 Type III facilities. The 
locations of selected facilities are shown on Maps 4-1 through 4-8. A 
complete listing of the facilities sorted by jurisdiction is included as 
Appendix E and in Appendix F critical facilities are grouped by type. 
Facilities are located primarily within populated areas of the County. 
 
The Cambria-Friesland Ethanol Plant is the County’s only Type II facility. 
It is a new facility and went on line in 2005 with annual production 
exceeding 40 million gallons of ethanol. Following production, the 
ethanol is transported via truck and rail for distribution. A new ethanol 
plant is being proposed in the Town of Courtland near Cambria. 
 

Table 4-1. Critical Facilities by Type: 2005 

 Critical Facilities 

Facility Type Type I Type II Type III 

School 0 0 41 

Government facility - - - 

 Community center 1 0 0 

 Library 9 0 0 

 Municipal center 35 0 0 

 Post office 14 0 0 

 Public works office 7 0 0 

Public safety facility (e.g., fire and police station) - - - 

 Fire Station 15 0 0 

 Police Station 11 0 0 

 Correctional Facility 2 0 0 
Special care facilities (e.g., adult care, day care, 
nursing home) 

0 0 69 

Health care facility - -  - 

 Health Care Clinic 5 0 0 

 Hospital 2 0 0 

Infrastructure facility - - - 

 Airport (public-use) 20 0 0 

 Bridge 80 0 0 

 Communication tower 21 0 0 

 Dam/lock 79 0 0 

 Electrical facility 24 0 0 

 Natural gas facility 0 0 0 

 Phone facility 0 0 0 

 Wastewater facility 14 0 0 

 Water facility 14 0 0 

American Red Cross shelter 15 0 0 

Petroleum production facility 15 1 0 
    
Total 383 1 110 

 



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-2 



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-3 



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-4 



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-5 



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-6 



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-7 

Table 4-2. American Red Cross Shelters 
 

Arlington Elementary School 
307 Bullen Rd. 

Arlington, WI 53911 
 

**Cambria-Friesland School District 
410 E. Edgewater 

Cambria, WI 53923 

 

**Columbus High School ! 
1164 Farnham 

Columbus, WI 53925 

 

Leeds Elementary School 
N1485 Pribbenow Rd 

Leeds, WI 

 

**Lodi Middle School 
900 Sauk St. 

Lodi, WI 53555 

 

**Lodi Elementary School 
101 School St. 

Lodi, WI 53555 

 

**Lodi High School ! 
1100 Sauk St. 

Lodi, WI 53555 

 

**Lodi Primary School 
101 Pleasant St. 
Lodi, WI 53555 

**Portage High School ! 
301 E. Collons St. 
Portage, WI 53901 

 

**John Muir Elementary 
2600 Woodcrest Dr. 
Portage, WI 53901 

 

**Turner JR High School 
2505 New Pinery Rd 
Portage, WI 53901 

 
**Poynette Elementary/Middle School 

108 N. Cleveland 
Poynette, WI 53955 

 
**Poynette High School ! 

108 N. Cleveland 
Poynette, WI 53955 

 

**Rio Elementary School 
N4609 Lowville Rd 

Rio, WI 53960 
 

**Rio High School ! 
411 Church 

Rio, WI 53960 
 

Buildings marked with a ** currently have a Shelter Agreement or Mass Care Survey in place 
Buildings marked with a ! would be the preferred location for Mass Care shelter 
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! Dam Failure 
The small dams in the county do not pose a serious hazard in that the impounded water would not likely damage property or threaten people. No 
formal studies have been conducted to determine the extent of damage and associated hazards if one of these were to fail.   An Emergency Action 

Plan (EAP) has been prepared for the Petenwell Dam, Sauk Prairie Dam, Castle Rock Dam, and 
other large dams that could affect the County. The dollar amount of any damage that may occur 
as a result of dam failure is unknown.  It is recommended that in a future update of this plan, this 
potential damage estimate be included when the data is available.  
 
 
 
 
 
 
 
 
 
 
 

! Flooding 
Floodplains corresponding to the 100-year flood have been estimated on Map 4-9. The vast majority of the structures are in close proximity to a 
waterbody.  
 
To determine the flood damage resulting from a 100-year flood event, the consultant used digitized FEMA maps overlaid on the County’s parcel 
maps.  
 
Data for each parcel is recorded in Appendix G. There are 1880 properties with improvements that are partially or entirely located within a 100-year 
floodplain.  

Table 4-3. Number of Paid Claims – National Flood Insurance Program: 1978 to 2006 

Loss Statistics 

Wisconsin As Of 4/30/2006 

Community Name Total Losses Total Payments 

Columbia County 23 $113,451.50 

Columbus, City of 2 $920.11 

Lodi, City of 4 $3,039.00 

Portage, City of  10 $45,509.33 

Poynette, Village of 1 $25,000.00 
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Assuming that a 100-year flood event may or may not create a total loss of property depending on the structure, losses 
could range from $1 million to $10’s of millions over the whole County. Flooding would also undoubtedly cause crop 
loss if the area remained saturated for an extended period of time. 
 
Since 1978, 50 claims have been filed throughout the county through the National Flood Insurance Program (Table 4-4).   
In the unincorporated area of the county there were 23 claims totaling over $113,400. During the same period, there were 
17 claims in cities or villages within the county in excess of $75,500.  
 
If flooding were to occur at any of the wastewater facilities listed in Table 4-5 it could result in a failure of the pumping 

systems.   The impacts of such failure would cause a backup of sewage into homes and businesses.  Pumping stations that have not been located 
above the 100-year flood elevation typically have been provided with flood proof hatches.  Currently there is not a countywide record of flooding that 
has occurred at these facilities, or of improvements that have been made to the facilities in the floodplain area.  Steps should be taken to further 
investigate the possibility of flood proofing these facilities.  Grants may be available to communities to assist in the flood proofing these facilities. 
 
 
 
 
 

 

There is $186 million 
in improvements 

located in the 100-
year floodplain. 
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! Earthquake 
According to FEMA standards, earthquakes in the region do not pose a risk. Therefore, a damage estimate was not prepared. The primary concern to 
Wisconsin in the event of an earthquake is the disruption in the provision of essential goods and services from the direct-impact area of a major 
earthquake. 
 

! Tornado/High Winds 
If a tornado were to go through the county the amount of 
damage could range from minimal to significant 
devastation of the affected area.  The length of time that it 
could take to recover from a tornado could only be a 
matter of days, or if the damage is extensive it could be 
months and years.  
 
To allow a comparative analysis of natural hazards, a 
range of damage estimates were developed by evaluating 
the effects of an F-2 tornado in each of the four quadrants 
of the county. Locations were randomly selected and a 
tornado path of 300 yards wide and one mile long was applied to each area.  Table 4-7 shows the number of affected structures for each of the 
tornadoes and the estimated extent of damage. The tornado in the northwest quadrant involved the highest number of structures and correspondingly 
resulted in the most damage ($19.08 million). In contrast, the tornado in the northeast quadrant involved the fewest structures and resulted in damage 
in excess of $2,070,000. 
 
A range of wind damage estimates was also prepared based on two scenarios. In the first wind event, 20 homes were involved and, on average, 
suffered 5 percent damage. In the second scenario, 50 homes were affected. Thirty homes suffered 5 percent damage and 20 suffered 10 percent 
damage. The estimated damage in the first scenario is over $75,000 and for the second scenario the damage would be $345,000.   
 

! Extreme Temperatures 
Wisconsin’s climate does not pose a threat to structures in the County, but can affect but the health and safety of residents. This is especially true for 
the elderly and the very young.  Extended periods of high heat typically result in increased demand for electric power to operate air conditioning 
units. The increased demand can result in brown-outs, rolling black-outs and power outages. The cost of a heat wave or a period of extreme is 
unknown.  
 

Table 4-4. Hypothetical Tornado Damage  

 Number of Number of Principal Structures by Estimated 

 Principal Amount of Damage Damage 

Quadrant Structures 100% 75% 50% 25% (Millions) 

NW 220 11 45 6 88 $19.08 

NE 20 2 5 6 13 $2.07 

SW 40 4 10 12 26 $4.17 

SE 10 4 26 30 50 $11.385 
Note: Locations for analysis were randomly selected from each of the four quadrants of the county.  



Columbia County Part 4 
Hazard Mitigation Plan Vulnerability Assessment 
 

  
 Page 4-15 

! Severe Storms  
Storms are a major concern for people living in Wisconsin.  Winter storms with large amounts of snowfall or ice storms can damage power lines, and 
cause damage to trees.  These storms are also safety concerns for residents in the area.  Winter storms with large amounts of snowfall generally are 
more costly to clean up and keep roads maintained, however the jurisdictions in the area have budgeted for these types of storms and the extra cost is  
generally not a large concern.  The exception would be a situation with abnormally high snowfall levels where the cumulative cost of snow removal 
(including overtime pay) can be daunting and expensive.  On a countywide level a large snowstorm cost from $50,000 to $125,000 per occurrence.  
This cost estimate includes overtime pay, the cost of snow removal, and other materials that are used for winter road maintenance. 
 
An additional concern in winter months is the damage that snow may cause to large span roofs. If the load of snow is too great on a roof of this kind it 
is more prone to collapse than other types of roofs.  Generally buildings that have roofs like this are hospitals and schools.  Counts of these facilities 
and how they are classified can be found in Table 4-1.  Thunderstorms in the summer months can cause lightening damage or hail damage to 
property.  With the exception of hailstorms, most of the storms listed in this section do not damage buildings.   
 
To estimate structural damage caused by a hailstorm, it was that 50 residential structures suffered less than 5 percent damage.  The damage estimate 
for this incident could be $205,000 to $5 Million.  The estimated damage due to hail would most likely affect mobile homes more than single-family 
homes due to the materials that mobile homes are constructed with.  In addition to structures, hail can damage vehicles left out of doors. In some 
cases, damage can be severe.   
 

! Drought 
During a period of dry weather there is not much cause for concern about the health and safety of residents of an area.  A drought does not affect 
structures in any way therefore an estimate of the potential dollar losses to vulnerable structures as a result of drought conditions has not been 
identified.  The main concern for a community in a time of extended drought is that water conservation measures may need to be put in place as a 
method of conserving the community’s water supply.  The cost of conservation measures is not known.  When confronted with drought conditions in 
the past, the state has organized an Interagency Drought Task Force, with federal, state, and private sector agencies involved.   An additional concern 
during times of drought is fire.   
 

! Wildland Fire 
Columbia County typically has one of the highest wildland fire occurrence in the portion of the state that falls under DNR protection (32 full counties 
and portions of 12 others). Much of the landscape has been altered as agricultural fields and urban development replaced prairies and forests. Given 
the fragmented nature of the natural vegetation in the county, extinguishing a wildland fire should be comparatively easy provided fire departments 
are able to respond in a timely manner. With the current land use and fragmentation of the county, it is not believed that there will be a wildfire that 
will burn thousands of acres, however, with the increase of homes being built in the wildland urban interface, and human negligence being the 
primary cause of wildland fires, there is an increase that the smaller fires will endanger more homes. None of the critical facilities are located near or 
within heavily wooded areas.   
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According to the DNR, most fires that start can be controlled by the efforts of local volunteer fire departments.  There tend to be 60 of these small, 
easy to control fires each year in the county.  Each visit from a department to control a fire of this nature may cost, on average, $250 to extinguish.  
Using this average, we can assume that each year people in the county are spending $15,000 - $16,000 to extinguish small wildland fires.  In the past, 
a few other areas of the state have suffered very large fires that consumed hundreds of acres of land.  The efforts that are necessary to control a fire of 
this nature can rise to more than $20,000 and possibly over $100,000 for a large 
wildland fire.  The cost of a bigger fire is more because of all the extra resources that 
are necessary to get the fire under control.   
 

! Surficial Land Failure 
Columbia County’s topography is basically flat with areas of undulating hills. Its 
geology is stable with little chance for landslides or the formation of sinkholes.  Due to 
the fact that land failures are not expected to occur, a cost estimate of an occurrence 
was not determined. 
 

! Terrorism 
Wisconsin Dells is ranked as a top priority terrorism location due to its large 
concentration of tourists. Terrorist attacks can be large or small. The ethanol production 
facility also could be a potential target. 
 

! Multi-Jurisdictional Risk Assessment 
Each of the jurisdictions that are mentioned in this plan are equally vulnerable to the following hazards: 

! Dam Failure 
! Flooding 
! Tornado/High Winds 
! Extreme Temperature 
! Severe Storms 
! Drought 
! Wildland Fire 

 

! Summary 
Table 4-8 shows the estimated dollar losses if a hazardous incident were to occur within the county.  The numbers are merely estimates because the 
extent of the damage of any the hazards can not be completely predicted. It should also be noted that the density of structures varies significantly 
within the county. An event affecting primarily the western portion of the county would have significantly different effects if it were to happen in the 
more densely populated eastern portion of the county. 
 
Table 4-9 provides an easy way to look at what hazards pose the greatest risks to structures and buildings.  The counts for the critical facilities are 
listed as a countywide count, further discussion regarding the uses of these structures can be found in Table 4-1.  Under each of the applicable hazards 
a ranking of High (H), Medium (M), or Low (L) has been listed along with the number of structures may be harmed if one of the hazards were to 
occur.  In the case of a tornado/high winds, extreme temperatures, severe storms, and hail all of the existing structures have been listed as all of them 
have the same chance of being exposed to the identified hazards. 

Table 4-5. Estimated Dollar Losses; Columbia County 

 

Hazard Types 
Total 

100-year floodplain $50 million 

Tornado $2.07 million to 19.08 million 

Wind storm $75,000 to $345,500 

Hail storm $205,000 - $5,000,000 
Extreme Temperatures (water 
main breaks) 

$5,000 to $15,000 

Dam failure Unknown 

Drought 0 

Wildland fire (Small) $15,000 to $16,000 

Wildland fire (Large) $20,000 to $100,000 or more 

Severe Snowstorm 
$50.000 - $125,000 (countywide 

estimate) 
Note:   These dollar amounts are 

approximations  
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Table 4-6. Critical Facilities by Vulnerability to Hazard: 2006 

          

Critical Facilities Dam Failure Flooding (100-year) Tornado/High Winds Extreme Temperatures Severe Storms and Hail 

Facility Type 
Total  

Number 
Extent of 

Vulnerability 
Number 

Extent of 
Vulnerability 

Number 
Extent of 

Vulnerability 
Number 

Extent of 
Vulnerability 

Number 
Extent of 

Vulnerability 
School 41 0 - 0 - 41 M 41 L 41 M 

Government facility            

 Community center 1 0 - 0 - 1 M 1 L 1 M 

 Library 9 0 - 0 - 9 M 9 L 9 M 

 Municipal center 35 0 - 0 - 35 M 35 L 35 M 

 Post office 14 0 - 0 - 14 M 14 L 14 M 

 Public works office 7 0 - 0 L 7 M 7 L 7 M 

Public safety facility (e.g., fire and police station)            

 Fire Station 15 0 - 0 - 15 M 15 L 15 M 

 Police Station 11 0 - 0 - 11 M 11 L 11 M 

 Correctional Facility 2 0 - 0 - 2 M 2 L 2 M 

Special care facilities (e.g., adult care, day care, nursing home) 69 0 - 0 - 69 M 69 L 69 M 

Health care facility            

 Health Care Clinic 5 0 - 0 - 5 M 5 L 5 M 

 Hospital 2 0 - 0 - 2 M 2 L 2 M 

Infrastructure facility            

 Airport (public-use) 20 0 - 0 - 20 M 20 L 20 M 

 Bridge 80 40 M 0 - 29 M 29 L 29 M 

 Communication tower – private 7 0 - 0 - 7 M 7 L 7 M 

 Communication tower - public 14 0 - 0 - 14 M 14 L 14 M 

 Dam/lock 79 3 M 3 M 3 M 3 L 3 M 

 Electrical facility 24 0 - 0 - 24 M 24 L 24 M 

 Natural gas facility 0 0 - 0 - 0 M 0 L 0 M 

 Phone facility 0 0 - 0 - 0 M 0 L 0 M 

 Wastewater facility 14 0 - 14 L/M 14 M 14 L 14 M 

 Water facility 14 0 - 14 L 14 M 14 L 14 M 

American Red Cross shelter 15 0 - 0 - 15 M 15 L 15 M 

Petroleum production facility 16 0 - 0 - 16 M 16 L 16 M 

            

Total 494 43 M 31 L/M 326 M 326 L 326 M 

*Due to the unlikelihood of an ice shove, earthquake, wildland fire, or surficial land failure occurring they have not been listed on this chart.  Droughts are not included on this chart because they do not affect structures or buildings.  For additional 

information on these and all hazards please refer to Parts 3 and 4. 
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Mitigation Strategy 
 

! Overview 
Mitigation is one of four phases of emergency management.  Mitigation can occur before, during or after a disaster and in all phases of the emergency 
management cycle. This mitigation strategy has been designed to provide organizational direction.  It includes goals and objectives, strategies, and 
actions. 
 
FEMA identifies six broad categories of mitigation measures as follows: 
 
! Prevention – measures such as planning and zoning, open space preservation, land development regulations, building codes, storm water 

management, soil erosion, and sediment control. 
 
! Property protection – measures such as acquisition, relocation, storm shutters, rebuilding, barriers, floodproofing, insurance, and structural 

retrofits for high winds and earthquake hazards. 
 
! Public education and awareness – Measures such as outreach projects, real estate disclosure, hazard information centers, technical assistance, and 

school age, and adult education programs. 
 
! Natural resource protection – Measures such as erosion and sediment control, stream corridor protection, vegetative management, and wetland 

protection. 
 
! Emergency services – Measures such as hazard threat recognition, hazard warning systems, emergency response, protection of critical facilities, 

and health and safety maintenance. 
 
! Structural projects – Measures such as dams, levees, bulkheads, revetments, high flow diversions, spillways, buttresses, debris basins, retaining 

walls, channel modifications, storm sewers and retrofitted buildings and elevated roadways (seismic protection). 
 
 

! Governmental Response 
Exhibits 5-1 and 5-2 identify those governmental and quasi-governmental entities that would be involved in responding to selected natural hazards 
and man-made hazards.  The goals, objectives, policies, and action items contained in this part were developed by all of the participating jurisdictions 
throughout the planning process.  The action and strategy items will be implemented countywide in each of the jurisdictions unless otherwise noted. 
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Exhibit 5-1  Agency Response and Coordination – Selected Natural Hazards     

 Dam  Tornado /  Extreme  Severe  Wildland  

Local Agencies Failure Flooding High Winds Temperature Storms Drought Fire 

 Public Information Officer X X X X X X X 

 County Emergency Management Staff X X X X X X X 

 County Board Chairman X  X  X   

 Law Enforcement X X X X X  X 

 Fire Department X X X X X X X 

 EMS X X X X X  X 

 County Public Health X X X X X  X 

 County Highway X X X  X  X 

 County Planning/Zoning X X X  X X  

 County Human Services X X X X X   

 County Finance  X X  X   

 County Land Information X X X     

        

State Agencies        

 State Agency Liaisons X X X X X X X 

 Department of Natural Resources X  X   X X 

 UW Extension X X X X X X X 

        

Federal Agencies        

 Federal Agency Liaisons X X X     

 Natural Resources Conservation Service      X X 

        

Other Entities        

 Red Cross X X X X X  X 

 Salvation Army X X X X X  X 

 Hospital Liaison 
Large flood 

only 
 X X X   
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Exhibit 5-2  Agency Response and Coordination – Selected Man-Made Hazards 

 Chemical    

Local Agencies Spills Bio-Terrorism Nuclear 

 Public Information Officer X X X 

 County Emergency Management Staff X X X 

 County Board Chairman X X X 

 Law Enforcement X X X 

 Fire Department X X X 

 EMS X X X 

 County Public Health X X X 

 County Highway X X X 

 County Planning/Zoning X X X 

 County Human Services X X X 

 County Finance X X X 

 Land Information X X X 

     

State Agencies    

 State Agency Liaisons X X X 

 Department of Natural Resources X X  

 UW Extension X X  

    

Federal Agencies  X  

 Federal Agency Liaisons X  X 

 Environmental Protection Agency X   

 OSHA X   

 HAZMAT Liaison  X  

    

Other Entities    

 Red Cross X X X 

 Salvation Army X X X 

 Hospital Liaison X X  

 “Responsible Party” X   
 

 
 

! Goals, Objectives, Policies, and Activities 
Because some of the hazards pose such a low level of risk, no goals, objectives, policies, and action items were developed. These include earthquake 
and surficial land failure.  The following sections are organized by topical area.  The Advisory Committee prioritized the actions and 
recommendations using the STAPLE+E criterion which is a planning tool used to evaluate alternative actions.  Exhibit 5-3 explains the criteria the 
committee used.  The mitigation actions with the highest priority (H) were the most cost effective and most compatible with the community’s social 
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and cultural values.  Mitigation actions are also categorized with medium priority (M) and low (L) priority designations.  The cost estimates that are 
listed with each action are estimates and are provided for general planning purposes. At the time each action is ready to be undertaken the cost of the 
activity will need to be refined. 
 

Exhibit 5-3.   STAPLE+E 

STAPLE+E Criteria Explanation 

S- Social Mitigation actions are acceptable to the community if they do not adversely affect a particular 

segment of the population, do not cause relocation of lower income people, and if they are 

compatible with the community’s social and cultural values.   

T-Technical Mitigation actions are technically most effective if they provide long- term reduction of losses and 

have minimal secondary adverse impacts. 

A – Administrative Mitigation actions are easier to implement if the jurisdiction has the necessary staffing and funding. 

P – Political Mitigation actions can truly be successful if all stakeholders have been offered an opportunity to 

participate in the planning process and if there is public support for the action. 

L – Legal It is critical that the jurisdiction or implementing agency have the legal authority to implement and 

enforce a mitigation action. 

E – Economic Budget constraints can significantly deter the implementation of mitigation actions.  Hence, it is 

important to evaluate whether an action is cost-effective, as determined by a cost benefit review, 

and possible to fund. 

E – Environmental Sustainable mitigation actions that do not have an adverse effect on the environment, that comply 

with Federal, State, and local environmental regulations, and that are consistent with the 

community’s environmental goals, have mitigation benefits while being environmentally sound. 
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Goal 1 

Flooding 
Protect the public health, safety, and welfare of county residents and public and private property during flood events. 
 

Objectives Policies 

 
1. Minimize the impact of flooding on structures. 
2. Decrease the number of structures currently located in the 100-year floodplain that are not properly flood-

proofed. 
3. Minimize the amount of impervious surface in future development projects to allow more infiltration of storm 

water into the ground. 
4. Decrease the number of repetitive loss sites. 
5. Increase public awareness of flooding. 
6. Improve communication between the county and local units of government when floods occur or are likely 

to occur. 
7. Increase WDNR coordination and maintenance of levee system. 
 
 
 

 
1. Continue to enforce floodplain regulations to ensure that future 

development in the 100-year floodplain is consistent with state 
minimum objectives. 

2. Support the identification and conservation of land with high 
flood mitigation value (e.g., wetlands, upland storage, and 
infiltration areas). 

3. Support land acquisition and other management strategies to 
preserve open space for flood mitigation purposes.  

4. Ensure that governmental officials and employees, county 
residents, and real estate agents are aware of floodplain 
regulations. 

5.     Ensure that people owning property in the 100-year floodplain, 
        and their agents, notify buyers when selling their property. 
6.     Adopt standards to control the proportion of a site that can be  
        covered with impervious surfaces.  
7.     Design all public infrastructure to be located in the 100-year 
        floodplain to be floodproofed or otherwise protected from flood 
        water. 
8.     Design and properly size all new bridges to accommodate the 
       100-year flood without creating a significant upstream back- 
        water effect. 
9.     Continue to enforce storm water management    regulations.  
10.   Install flood barriers and devise floodproofing measures where 
        necessary. 
11.   Use data records in on-going assessment of flood problems and 
        effectiveness or response programs. 
12.   Formalize communications links and establish procedures. 
13.   Update flood insurance rate maps (FIRMs) when it can be 
        shown that they are substantially inaccurate. 
14.   Ensure that all large dams in the County have Emergency 
         Action Plans. 
15.    Implement “no-wake” rules during periods of high water. 
16.    Refer to stormwater plans and analysis to ensure that mitigation 
         Projects identified in them are completed. 
17.    Encourage WDNR to maintain and improve levees. 
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   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Analyze repetitive flood properties and identify feasible mitigation options for each. 

Staff Time M 

"  

Columbia County Emergency 
Management, local 
jurisdictions, Planning & 
Zoning 

2. Apply for funding through the federal Hazard Mitigation Grant program, Flood Mitigation Assistance 
Program, and the Pre-Disaster Mitigation Program as well as any other resources that may be 
available to help flood proof repetitive loss sites or remove them through acquisition followed by 
demolition or relocation. 

Staff Time M 

"  

Columbia County Emergency 
Management; local 
jurisdictions, Planning & 
Zoning 

3. Design and budget for storm water management facilities consistent with adopted stormwater 
management plans than have been or will be prepared / amended. 

Unknown M 
" " Local jurisdictions 

4. Develop a computerized database containing information on each culvert and bridge within the 
county. 

Staff Time L 
"  

County Highway Department, 
Land Information Department, 
local jurisdictions 

5. Identify those culverts and bridges that are undersized or are otherwise unable to handle expected 
flood flows.  

Staff Time M 
"  

County Highway Department, 
Land Information Department, 
local jurisdictions 

6. Prepare a strategy to prioritize efforts to ensure that existing culverts and bridges are retrofitted to 
handle expected flood flows. 

Unknown M 
"  

County Highway Department, 
Land Information Department, 
local jurisdictions 

7. Develop a geographical database for public roadways that are susceptible to flooding. 

Unknown M 

"  

County Highway Department, 
Columbia County Planning, 
Zoning & Land Information 
Department; local jurisdictions 

8. Prepare a strategy to prioritize road improvements for public roadways that are susceptible to 
flooding. 

Unknown M 
" " County Highway Department 

9. Identify specific areas with flood mitigation value and develop appropriate strategies for protection.   
Staff Time H 

" " 
Columbia County Land and 
Water Conservation 
Department 

10. Establish a framework to compile and coordinate surface water management plans and data 
throughout Columbia County. 

Staff Time H 
" " 

Columbia County Land and 
Water Conservation 
Department 

11. Post flood recovery plans and programs to help county residents rebuild and implement mitigation 
measures to protect against future floods. 

Staff Time H 
" " 

Columbia County Emergency 
Management 

12. Distribute National Flood Insurance Program information. 
$1,000 M 

" " 
Columbia County Planning & 
Zoning Department 

13. Explore options for improving the ability of local units of government to report flooding, receive 
information, and request assistance. 

Staff Time H 
"  

Columbia County Emergency 
Management 
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   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

14. Develop and maintain a geographical database for natural hazard events, including location, 
weather conditions, and resulting damage. 

Staff Time M 
"  

Columbia County Land 
Information Department, 
Emergency Management 

15. Review the cost-effectiveness of working with the Federal Emergency Management Agency (FEMA) 
to review its community rating. The project should only proceed if it proves to be cost-effective. 

Staff Time L 
"  

Columbia County Planning & 
Zoning Department 

16. Evaluate the support for and the feasibility of becoming part of the Community Rating System 
sponsored by FEMA 

Staff Time M 
"  

Incorporated areas within the 
county 

17. Create a brochure containing information about various flood dangers that exist in Columbia County. 
Staff Time L 

"  
Columbia County Emergency 
Management; local 
jurisdictions 

18. Provide information and offer education to make people aware of natural floodplain resources and 
functions and how they can protect them. 

Staff Time M 

"  

Columbia County Emergency 
Management, Columbia 
County Planning & Zoning 
Department, local jurisdictions 

19.    Work with DNR to prepare Emergency Action Plans for large dams in the County. 
Staff Time M 

"  
Columbia County Planning, & 
Zoning, Emergency 
Management 

20.   Further study what the potential hazards are for the critical facilities that are located in the 100- 
        year floodplain. 

Staff Time M 
"  

Columbia County Emergency 
Management, applicable local 
jurisdictions 

21.   Put up “no-wake” signs for boaters on the lakes during times of high-water. 

$5,000 M 

"  

Columbia County Emergency 
Management, Local Public 
Works Departments, 
applicable local jurisdictions. 

22.  All projects identified in storm water management plans that wi ll lessen flooding should be  
       accomplished when funding is available for them. 

Specific to 
each 

individual 
project 

H 

" " 
Columbia County Emergency 
Management, FEMA, 
Applicable local jurisdictions 

* H = High, M = Medium, L = Low 
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Goal 2 

Tornadoes  
Lessen the impacts to Columbia County residents from the effects of a tornado to the extent feasible and speed recovery following an event. 
 

Objectives Policies 

 
1. Increase public education and awareness of the potential severity of tornadoes. 
2. Minimize the amount of time that businesses damaged by a tornado are not operational. 
3. Minimize the amount of time it takes to rebui ld or restore dwellings damaged by a tornado. 
4. Prevent injuries and death from tornadoes. 
 
 

 
1. Bury overhead power and utility lines where feasible as a way to 

reduce power outages during all types of storm events. 
2. Require that mobile homes and manufactured housing are 

securely anchored in place. 
3. Ensure that adequate tornado shelters are available to county 

residents especially those living in mobile home parks. 
4. Include redevelopment objectives in smart growth 

comprehensive plans to support post-disaster development 
activities. 

5. Continue to support the efforts of weather spotters. 
6. Keep the current siren system functioning and in good repair. 
7. Encourage residents to obtain NOAA weather radios especially 

in those areas of the county that are not covered by a siren. 
8. Develop a procedure to rapidly review building permits after a 

disaster. 
 
 

 
   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Periodically assess whether there are enough shelters to house displaced persons.  
Staff 
Time 

L 
" " 

Columbia County Emergency 
Management, American Red 
Cross 

2. Apply for mitigation funding to purchase NOAA weather radios for county residents. 
Staff 
Time 

L 
" " 

Columbia County Emergency 
Management; local 
jurisdictions 

3. Study the feasibility of and support for adopting a local regulation which would require new mobile 
home parks and future expansions of existing parks to provide for a tornado shelter. 

Staff 
Time 

M 
"  

Columbia County Planning & 
Zoning Department; local 
jurisdictions 

4. Develop and implement strategies for debris management. 

Staff 
Time 

M 

"  

Columbia County Emergency 
Management; Columbia 
County Highway Department; 
local jurisdictions 

5. Develop and maintain a geographical database for natural hazard events, including location, weather 
conditions, and resulting damage. 

$1,000 M 
"  

Columbia County Land 
Information Department,  
Emergency Management 
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Goal 3 

Extreme Temperatures  
Protect the health of Columbia County residents from extreme temperature.  
 

Objectives Policies 

1. Prevent deaths from extreme temperature. 
 
 

 

1. Encourage volunteers to look after vulnerable individuals, 
especially the elderly, during times of extreme temperature. 

2. Open county and other public facilities with air conditioning as 
appropriate for public access during periods of extreme heat.  

3. Ensure that county residents are aware that there are different 
forms of assistance to help qualified individuals pay their winter 
heating costs. 

 
 
   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Develop a directory of public buildings that would be open to the public during heat waves.  
Staff Time M 

"  
Columbia County 
Emergency Management, 
American Red Cross 

2. Call a meeting of public and nonprofit organizations that may be able to mobilize a volunteer corps 
of individuals willing to assist vulnerable people during periods of extreme temperature. 

Staff Time L 

"  

Columbia County 
Emergency Management, 
Columbia County Human 
Services, local jurisdictions, 
American Red Cross 

3. Publicize available programs that help residents pay for their utility expenses. 

$2,000 M 

"  

Columbia County 
Emergency Management, 
Columbia County Human 
Services, local jurisdictions, 
American Red Cross 

4. Develop and maintain a geographical database for natural hazard events, including location, 
weather conditions, and resulting damage. 

$1,000 L 
"  

Columbia County Land 
Information Department,  
Emergency Management 
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Goal 4 

Severe Storms, Hail, & High Winds  
Protect and prepare Columbia County residents from the dangers of extreme weather. 
 

Objectives Policies 

 
1. Increase public education and awareness of the potential dangers of thunderstorms, snow storms, hail, 

and windstorms. 
 
 
 
 

 
1. Bury overhead power and utility lines where feasible as a way to 

reduce power outages during all types of storm events. 
2. Provide citizens with early storm warnings. 
3. Encourage the use of surge protectors on critical electronic 

equipment in governmental and critical facilities. 
4. Work with utility companies to assess and to improve, when 

necessary, electric service reliability. 
5. Work with utility companies to ensure that trees are properly 

trimmed near utility lines. 
 

 
   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Continue to update and/or monitor the County’s public early warning system and network. 
Staff Time H 

"  
Columbia County Emergency 
Management, Columbia 
County Sheriff Department 

2. Review local building codes to determine if revisions are needed to improve the structure’s ability to 
withstand greater wind velocities and encourage provision of safe rooms, especially in structures 
that do not have a basement. 

Staff Time M 
"  Local jurisdictions 

3. Review local building codes to determine if revisions are needed to add requirements for hail-impact 
resistant roofing and other materials. 

Staff Time M 
"  Local jurisdictions 

4. Produce and distribute emergency preparedness information related to thunderstorms, snow 
storms, hailstorms, and windstorm hazards. 

$4,000 M 
"  

Columbia County Emergency 
Management, American Red 
Cross, local jurisdictions 

5. Identify and pursue funding opportunities to develop and implement local and county mitigation 
activities. 

Staff Time M 
" " 

Columbia County Emergency 
Management, local 
jurisdictions 

6. Install lightning grade surge protection devices for critical electronic components used by 
government, public service, and public safety facilities, such as warning systems, control systems, 
communications, and computers. 

$2,500 M 
" " 

Columbia County Information 
Systems, local jurisdictions 

7. Provide the public with information about proven lightning safety guidelines to reduce the risk of 
lightning hazards. 

$2,000 M 

" " 

Columbia County Emergency 
Management, American Red 
Cross, local jurisdictions, 
National Weather Service 
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   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

8. Develop and implement strategies for debris management. 

Staff Time M 

"  

Columbia County Emergency 
Management, Columbia 
County Highway Department, 
local jurisdictions 

9. Apply for mitigation funding to purchase NOAA weather radios for county residents. 
$25 to $50 
per radio 

L 
" " 

Columbia County Emergency 
Management; local 
jurisdictions 

10. Develop and maintain a geographical database for natural hazard events, including location, 
weather conditions, and resulting damage. 

$1,000 M 

"  

Columbia County Planning, 
Zoning & Land Information 
Department,  Emergency 
Management 
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Goal 5 

Drought  
Protect the public health, safety, and welfare of Columbia County residents during periods of drought.  
 

Objectives Policies 

 
1. Decrease water consumption during periods of drought. 
2. Minimize the economic impacts of drought on the local economy.  
 
 

1. Encourage water conservation during periods of drought. 
2. Impose watering restrictions during periods of extreme drought. 
3. Work with multiple agencies to conserve water, provide drought 

prediction, and provide stream and groundwater monitoring. 
4. Work with agencies that can assist with and promote soil health, 

preserve soil moisture and help to minimize the loss of the crops 
and topsoil in the event of a drought. 

5. Continue to monitor groundwater levels to identify the status of 
groundwater resources and trends. 

6. Work cooperatively with state agencies and other levels of 
government in developing appropriate strategies on a regional 
basis. 

 
   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Create an ordinance to prioritize or control water use during drought conditions. 
Staff Time H 

"  
County Board, local 
jurisdictions 

2. Provide public education about the potential severity of drought events. 

$2,000 L 

"  

Columbia County Emergency 
Management, Columbia 
Public Health Department, 
UW-Extension, Wisconsin 
Department of Natural 
Resources, Columbia County 
and local public health 
departments 

3. Develop a set of procedures for water distribution during drought to those in need. 

$2,500 L 

"  

Columbia County Emergency 
Management, Columbia 
County Planning, Zoning & 
Land Information 
Department, UW-Extension 

4.     Develop and maintain a geographical database for natural hazard events, including location, weather 
conditions, and resulting damage. 

$1,000 M 
"  

Columbia County Land 
Information Department,  
Emergency Management 
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Goal 6 

Wildland Fire  
Protect structures and residents in Columbia County from the hazard of uncontrolled wildfire. 
 

Objectives Policies 

1. Decrease the number of wildland fires occurring in the county. 
2. Decrease the number of acres burned from wildland fires. 
3. Increase public education. 
 
 
 

1. Support the use of controlled burns as a way of reducing the 
threat of dangerous wildland fires.  

2. Enhance emergency services to increase the efficiency of 
wildfire response and recovery activities.  

3. Keep track of wildfire events in the County to better document 
the extent and location of these events. 

 
 
   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Apply for federal and state grants to enhance the capability of local fire departments. 
Staff 
Time 

H 
" " Local fire departments 

2. Provide education to county and municipality personnel about federal cost-share and grant programs, 
Fire Protection Agreements, and other related federal programs so the full array of assistance available 
to local agencies is understood. 

Staff 
Time 

M 

"  

Columbia County Emergency 
Management, Columbia 
County Planning, Zoning & 
Land Information Department 

3. Develop a database to keep track of wildfire events in the County. 
$500 L 

"  
Columbia County Emergency 
Management, local 
jurisdictions 

4. Develop and maintain a geographical database for natural hazard events, including location, weather 
conditions, and resulting damage. 

$1,000 H 
"  

Columbia County Land 
Information Department,  
Emergency Management 

 



Columbia County Part 5 
Hazard Mitigation Plan Mitigation Strategy 
 

  
 Page 5-14 

 
Goal 7 

Public Education  
Provide the public with the education to adequately respond to natural hazards.  
 
Objectives Policies 

1. Provide the necessary facilities and equipment to maintain a high quality of fire and police protection and 
emergency medical services throughout Columbia County. 

2. Strengthen emergency service preparedness and response by enhancing public education throughout the 
County. 

 
 

1. Work with non-governmental organizations (youth, service, 
professional, religious) to promote mitigation education and 
awareness. 

2. Look for multiple and varied opportunities to disseminate 
educational information to county residents. 

 
   Schedule  
   2006 2014  
 Cost  to to  

Implementation Actions / Strategies 
Estimate Priority

* 
2010 2015 Responsible Entity 

1. Develop, enhance, and implement education programs aimed at mitigating natural hazards, and 
reducing the risk to citizens, public agencies, private property owners, businesses, and schools. 

$5,000 M 
" " 

Columbia County Emergency 
Management, American Red 
Cross 

2. Create displays for use at public events (health fair, public awareness day, county fair). 

Staff 
Time and 
Supplies 
($250) 

L 

"  
Columbia County Emergency 
Management, local 
jurisdictions 

3. Keep the County’s website up-to-date and continue to provide hazard related information that is easily 
accessible. 

Staff 
Time 

M 
"  

Columbia County Emergency 
Management 

3. Work with the schools within the County to promote hazard mitigation education and awareness and 
discuss ways to better integrate mitigation into the curriculum. 

Staff 
Time 

M 
" " 

Columbia County Emergency 
Management, American Red 
Cross 

4. Identify, improve, and sustain collaborative programs focusing on the real estate ad insurance 
industries, public and private sector organizations, and individuals to avoid activity that increases risk to 
natural hazards. 

Staff 
Time 

M 
"  

Columbia County Emergency 
Management, American Red 
Cross, local jurisdictions 

5. Develop and maintain a geographical database for natural hazard events, including location, weather 
conditions, and resulting damage. 

$1,000 M 
"  

Columbia County Land 
Information Department,  
Emergency Management 

 
  
  
 
 


