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 Executive Summary 

Purpose  

The Humboldt County Hazard Mitigation Plan has been created to prepare for and reduce the 
effects of hazards that may impact the cities of Bode, Bradgate, Dakota City, Gilmore City, 
Hardy, Humboldt, Livermore, Renwick, and Thor; as well as the unincorporated area of 
Humboldt County.  The overall goal of the plan is to protect the people and property of the 
county from the effects of hazard events including Air Transportation Event, Animal/Plant/Crop 
Human Disease, Communications Failure, Dam Failure, Drought, Earthquake, Energy Failure, 
Expansive Soils, Extreme Heat, Fixed Radiological Incident, Flash Flooding, Grass or Wild-land 
Fire, Hailstorms, Hazardous Materials – Fixed, Hazardous Materials – Transportation, Human 
Disease Incident/Human Disease Pandemic, Landslide, Levee Failure, Pipeline Incident, Public 
Disorder, Transportation Incident, which includes Highway Transportation Event, Radiological 
Transportation Incident and Rail Transportation Event; River Flooding; Severe Winter Storms; 
Sink Holes; Structural Failure; Structural Fire; Terrorism which includes Agro-terrorism, 
Biological Terrorism, Chemical Terrorism, Conventional Terrorism, Cyber Terrorism, Enemy 
Attack and Radiological Terrorism; Thunderstorm and Lightning; Tornadoes; Waterway 
Incident; Windstorm and Watershed Pollution.  
 
The Humboldt County Hazard Mitigation Plan demonstrates the County‟s commitment to 
reducing risks due to hazards, and serves as a tool to help decision-makers facilitate mitigation 
activities and resources.  This plan was also developed to make the county and cities within, 
eligible for certain federal disaster assistance, specifically the Federal Emergency Management 
Agency‟s (FEMA) Hazard Mitigation Grant Program, Pre-Disaster Program and the Flood 
Mitigation Assistance Program. 
 
The Humboldt County Hazard Mitigation Plan looks at all aspects of hazard mitigation.  The 
plan is split into seven chapters.  These chapters serve as an overview for the plan.  The first 
two chapters give a general background on Humboldt County and explain the planning process 
used in the development of the plan.  Chapters three through six put the planning process in 
motion by explaining the specific steps taken to generate each city‟s risk assessment (3), 
vulnerability assessment and loss estimates (4), mitigation strategies (5) and action plan (6).  
The final chapter of the Humboldt County plan (chapter 7) explains how the plan was adopted 
and will continue to be maintained.  
 
Following the plans main discourse, appendices A through L articulate the details of each cities‟ 
hazard mitigation plan outcomes.  Sections one through five of each city‟s appendix explains 
the city‟s risk assessment, vulnerability and loss estimates, mitigation strategies, action plan 
and critical facilities.  The remaining sections, (six and seven) display the city‟s agendas, 
minutes and sign-in‟s; and resolutions.   
 
Humboldt County as well as the cities of Bode, Bradgate, Dakota City, Gilmore City, Hardy, 
Humboldt, Livermore, Ottosen, Pioneer, Renwick, Rutland and Thor have reviewed the hazard 
mitigation plan prior to submittal to HSEMD FEMA.  Each of these entities has also adopted the 
hazard mitigation plan and will readopt it if it is deemed necessary after the plan is granted 
approval by HSEMD FEMA. 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

5 

Chapter 1: Introduction 
 

Regional Profile 

Geography  

Humboldt County is located in north-central Iowa, about 113 miles from the Iowa Capitol of Des 
Moines.  The Des Moines River is located in Humboldt County with many branches that spread 
east and west through the County.  The terrain in Humboldt County is slightly hilly, especially 
the closer to either forks of the Des Moines River.   
 
 

 

Climate 

The temperatures in Humboldt County vary greatly from season to season, from very cold 
winters, to warm and humid, summers.  The average high and low temperatures, as well as the 
average precipitation, of each season are shown below: 
 

Table 1: Average Temperatures 

 Spring Summer Fall  Winter 

Average High 58.3°F 82.0°F 59.7°F 28.3°F 

Average Low 37°F 60°F 37.7°F 11°F 

Average 
Precipitation 

3.11 in 4.40 in 2.32 in .90 in 

Vegetation 

Humboldt County is located at the southern-most extent of the Prairie Pothole Region.  
Approximately 30% of the soils in the watershed are poorly drained as a majority of the 
watershed once was covered in tall grass prairie interspersed with wetlands, many of which 
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were linked drainage depressions.  The root system of the prairie vegetation and the 
accumulation of rich organic matter from these young hydric soils created deep, dark colored 
soil, rich in nutrients. 
 
Vegetation consists of row crop, cattails, bulrushes, bur-reeds, reeds, and sedges.  The river 
beds are lined with trees and there are groves of trees which are made up of oak, hickory, 
hazel, elm, walnut, butternut and cottonwood.  

Rivers and Watershed 

The Des Moines River rises in two forks.  The West Fork (the main branch) rises out of Lake 
Shetek in Murray County in southwestern Minnesota.  It flows south-southeast into Emmet 
County, Iowa, past Estherville.  The East Fork rises out of Okamanpeedan Lake in northern 
Emmet County on the Iowa-Minnesota border and flows south, through Algona.  The two forks 
join in southern Humboldt County, approximately 5 miles south of Humboldt at Frank Gotch 
State Park. 
 
Humboldt County intersects four watersheds; the Upper Des Moines, East Fork Des Moines, 
Middle Des Moines and Boone, as shown in the image below. 
 
 
 

 
 
 
 
 
 
 
 
 
 
History 
 
Humboldt County is named in honor of Baron Friedrich Heinrich Alexander von Humboldt, a 
famous German scientist, explorer and statesman. 
 
The County was established on January 15, 1851 and consisted of sixteen townships, including 
the four northern townships of current day Webster County.  In 1855 the General Assembly 
apportioned the territory constituting Humboldt County equally between Kossuth and Webster, 
but was then legislated out of existence in July 1855. The land was given to Kossuth and 
Webster Counties.  On February 26, 1857 the county was re-established as Humboldt County, 
but with only 12 townships. 
 
The first person to build a cabin within the county was Henry Lott, who in 1852 located the 
cabin near the stream which has been named Lott's Creek.  The first permanent settlers were 
Edward McKnight, Charles Bergk, Soloman Hand, Newton Dowling and E. Hackman who 
settled on the east fork of the Des Moines River about three miles above the junction of the two 
branches, in the year 1854.  The following year they were joined by J. C. Cusey, George W. 
and Fletcher Hand, Eber Stone and William Miller with their families.  Dakota City was laid out 
by Edward McKnight in 1856 and in 1857 was made the county-seat.  A mill was built on the 
river by Bergk and McKnight and a post-office established with Charles Bergk as postmaster.  
The Methodists organized a society in 1856 in Humboldt County. 
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The county had been in existence for 15 years before a courthouse was erected in Dakota City, 
which had been chosen as the county seat in 1857.  This first courthouse was built at a cost of 
$5,000.   It was constructed of bricks that were made at the courthouse site.  The original 
building was supposed to be 37-foot x 47-foot, but the final dimensions were 47-foot x 59-foot 
and two stories high. 
 
After several heated discussions, the citizens of Humboldt County finally agreed to the 
construction of a new courthouse.  Some people felt Humboldt should get the new building, but 
Dakota City remained the county seat.  The building was dedicated on February 25, 1939.  It is 
a three-story, 64-foot x 104-foot gray brick building. The county paid $95,000 of the $175,000 
cost. The remaining balance was furnished by the Public Works Administration. 

 
BODE 
The City of Bode was laid out in November, 1881, by the Cedar Rapids, Iowa Falls and 
Northwestern Town Lot Company.  The plat of the town was filed for record on the 23rd of 
February, 1882.  This city, lies upon the Burlington, Cedar Rapids and Northern Railroad, about 
five and one- miles west of Livermore.  A depot was built in March, 1882, on land owned by the 
Town Lot Company. 
 
The first business house erected was by T. A. Rossing in April, 1882.  Opheim and Gangestad 
opened a general merchandise store in the town on June 3, 1883.   

 
BRADGATE 
The town of Bradgate, located on the Toledo branch of the Chicago & Northwestern Railroad, 
in Avery Township was laid out by the Western Town Lot Company in the winter of 1881-82.  It 
was filed for record on March 7, 1882.   
 
Much of the land was donated to the railroad by Cord N. King.  It was planned that the terminal 
would be built at this spot but, after the entire valley of the Des Moines River flooded on July 7, 
1881, it was decided to move the terminal to Eagle Grove. 
 
The first settlement was named Willow Glen with no record of why this name was chosen.  
Willow Glen was located just east of what is now known as Bradgate.  However, when the town 
was platted, the name was changed to Bradgate.  Several theories are given as to why this 
name was chosen but the one accepted by most in that Bradgate was named for Bradgate 
England, which is just up the river from Rutland, England.  There were at least seven English 
families who left England and moved directly to the Bradgate, Iowa area. 

 
DAKOTA CITY 
Dakota City, which has also been known as Dakotah and Dakota, is the County Seat of 
Humboldt County, and lies on a high bluff crowning the divide between the two forks of the Des 
Moines River.  
 
The first settlers arrived November 11, 1854, and were Charles Bergk, Edward McKnight, 
August Zahten and Christian Hackman.  Land was acquired by McKnight where he spent the 
winter in a cave on the East Branch of the Des Moines River.  
 
In 1855, the land was surveyed by William Safford, and laid out as a town by Edward McKnight, 
but was not filed for record in the county until June 7, 1858.  The first log building was built in 
1855, and the first building of pine was erected for a schoolhouse.  The lumber for the 
schoolhouse was hauled from Cedar Falls, Iowa.  
 

GILMORE CITY 
Gilmore City is located on the county line midway between Humboldt and Pocahontas in 
Weaver Township.  The town became incorporated in 1876.  In 1878, a twice weekly mail route 
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was established between Humboldt and Pocahontas.  The post office was located in the farm 
home of Sewell Van Alstine. Mr. Van Alstine‟s wife, Ellen, had been appointed post mistress. 
 
Mr. Van Alstine's daughter, Althea, had named the town Blooming Prairie because the prairie 
was covered with luxurious growth of grass and flowers.  In the very early spring it was blue 
with violets, and later, wild strawberries were abundant. 
 
In 1882, when the Minneapolis & St. Louis Railroad line was established through the town the 
name of town was then changed to Gilmore City, after C. N. Gilmore.  Mr. Gilmore was the 
Superintendent of the line.  The first railroad agent was C. S. Cooley from 1882 to 1891. 
 
The limestone quarries north of Gilmore City supplied rock for many of the first business 
buildings and also the first school on the Humboldt county side of Gilmore City.  In 1911 a 
cement plant was established just one mile north of town and flourished until the depression.  In 
1931 it was purchased and closed by McNiders of Mason City. 

 
HARDY 
In the early days, the homesteaders hired a herder to care for their cattle.  Every morning, each 

family would drive their cattle to the area where the herder intended them to graze.  Then each 
evening, they would return to get their own cattle.  One evening, Alfred James had not yet 
arrived to gather his cattle. As the train approached from the west, some of the cattle were on 
the track and the train was derailed and the engineer killed.  Since then the town has been 
called Hardy, in honor of the engineer, whose name was Mr. Hardy.  
 
The school house was erected in the fall of 1883, at the cost of $600.  The first teacher was 
Mary Garahan with an attendance of seventeen children.  
 
The Methodist Church of this town predates the life of the village. In 1865, Rev. John Robbins 
of Goldfield, Wright County, came to this neighborhood and held services in an old log, school 
house. 
  

HUMBOLDT 
The founder Stephen Harris Taft laid out the plans for Springvale, which was later renamed to 
Humboldt, in 1863. It was named Springvale because of the several natural springs found near 
the Des Moines River. Springvale was renamed Humboldt in hopes of a merger between 
Springvale and Dakota City, but no merger took place. 
 
Humboldt is named after the German explorer and naturalist Alexander von Humboldt. 
Humboldt is situated on the east side of the west fork of the Des Moines River, about three 
miles above the junction. The town is located in the valley, with the sloping high prairie forming 
a crescent on the east, while the river forms the west boundary. The city was laid out with broad 
streets and ample parks. 

 
LIVERMORE 
The town now known as Livermore was situated at the junction of the Rock Island and the M. 
and St. L. railroads.  It is a beautiful location, close to the west bank of the East Des Moines 
River, and on the northwest, borders upon a deep wooded ravine of Lott's Creek.  It was laid 
out in the fall of 1879 and was named Washburne.  
 
M. and St. L. railroad was being built from Britt to Fort Dodge during 1879.  There was a debate 
over the location of the line.  C.C. Washburne, Governor of Iowa, had great influence that the 
road curved west through the central part of Humboldt County instead of the first proposed 
straighter line several miles East.  The grateful villagers wished to name their town in his honor.  
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The M. and St. L. Railroad reached the settlement in December 1879.  By January 24, 1880, a 
stronger influence had been felt for the town was plotted and filed for record on that date as 
"Livermore." The Burlington, Cedar Rapids and Northern Railroad was complete to Livermore in 
the fall of 1881.  By April 1882 the town had grown and was duly incorporated under the laws of 
the state.  

 
OTTOSEN 
Ottosen, Iowa was originally known as Russel Switch.  It was founded in 1896 by Chris 
Ottosen, a grain dealer.  Chris Ottosen petitioned the postmaster general to have a post office 
in Russel Switch, but it was rejected because of a similar name in use.  When Senator Dolliver 
became aware of this he resubmitted it under the name of Ottosen and it was granted.  In 1896 
the first buildings were built.  Among them were the Quimby Hotel and a double brick building, 
built by Chris Ottosen.  Ottosen later boasted of many businesses and was called the fastest 
growing town in Humboldt County and the surrounding area.  Two devastating fires and 
changing times reduced Ottosen to a small bedroom community.   

 
PIONEER 
In 1881, the Hay Press Company purchased property, which is now the town of Pioneer. They 
did not purchase the property to farm, but to cut the prairie grasses, bale them and then ship 
the bales to cities in the East.  Under the management of George B. Waller, the business 
began in the fall of 1882.  The hay camp at Pioneer was to be the largest business of its kind in 
the Midwest states.  The first railroad line to service Pioneer was the Rock Island Railroad.  
 
The area around Pioneer settled rather quickly, with people from the east moving in to claim 
Homestead and Swampland Grants.  The first school that served the area was built in the early 
1900's; on the southwest corner of the intersection, one-half mile east and one half mile north 
of Pioneer.  With the larger number of children being in the town, parents became disgruntled 
that their children had to walk the mile to school.  One night, after the close of school, the 
gentlemen of the town moved the school into Pioneer, placing it on the southeast corner of the 
intersection of Main and Gilmore Streets.  The children resumed school the next day.  

 
RENWICK 
Renwick was an ideal site for a town when the Toledo branch of the Chicago and Northwestern 
Railroad came through in 1880 and 1881.  It was then surveyed in November 1881.  There was 
already regular railway service then, as the first train to go north was an excursion on July 4, 
1881.  The town plat was filed by the Western Lot Company on January 24, 1882.  The land 
was sold by lots. 
 
The small village was there, but with no name.  At the water stop when the first train arrived, a 
train crew named Mr. Renwick, originally from Pennsylvania suggested the town be named for 
him and it was. 

 
THOR 
The very first settler was Ole Willicksen, who had sailed the seas under the flags of Norway, 
England, Greece, Russia, and the United States.  When he decided to settle down, he did so in 
Iowa.  In the spring of 1870, he planted the first seed.   

Population and Demographics 

According to the 2010 US Census Bureau and from the State of Iowa Data Center, the 
following page shows some population and demographic information for Humboldt County.    
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Table 2: Population of Humboldt County since 1900 

Decade Population % Change 

1900 12,667 - 

1910 12,182 -3.8% 

1920 12,951 6.3% 

1930 13,202 1.9% 

1940 13,459 1.9% 

1950 13,117 -2.5% 

1960 13,156 .3% 

1970 12,519 -4.8% 

1980 12,246 -2.2% 

1990 10,756 -12.2% 

2000 10,381 -3.5% 

2010 9,815 -5.5% 

 
Table 3: Population Demographics Males and Females in 2010 

Age Male Female Total 

19 years and 
under 

1,255 1,210 2,465 

20 to 24 years 247 243 490 

25 to 29 years 276 232 508 

30 to 34 years 275 250 525 

35 to 39 years 252 220 472 

40 to 44 years 261 268 529 

45 to 64 years 1,398 1,407 2,805 

65 years and over 883 1,138 2,021 

 
Table 4: Population Demographics of Race in 2011 

 
 
 
 

 

 

 

 
*NOTE – Hispanic or Latino origin has a population of 357 which is 3.6% of the population. 

Economy 

Below is a table that shows the makeup of the labor force in Humboldt County.  They are 
organized by industry, the percentage of the total workforce that is employed by that industry, 
and the total number employed in that industry. 
 

Race Population Percent 

White alone 9418 96% 

Black/African American alone 44 0.4% 

American Indian and Alaska Native alone 15 0.2% 

Asian alone 32 0.3% 

Native Hawaiian and other Pacific Islander alone 1 0% 

Some other race alone 203 2.1% 

Two or more races 102 1% 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

11 

Table 5: Industrial Classification of Employed 2011 
 

Industry % of Laborshed # of Employed 

Education 20.6% 6,470 

Manufacturing 18.3% 5,747 

Health Care & Social Services 14.7% 4,617 

Wholesale & Retail Trade 11.9% 3,737 

Public Administration & Government 8.3% 2,607 

Transportation, Communication, & Utilities 7.9% 2,481 

Personal Services 6.0% 1,884 

Professional Services 3.6% 1,131 

Agriculture 3.6% 1,131 

Finance, Insurance, & Real Estate 2.4% 754 

Construction 2.4% 754 

Entertainment & Recreation 0.3% 94 

*Laborshed is defined as the area from which an employment center draws its commuting workers.  For Humboldt 
County this includes its entire vicinity as well as portions of its adjacent Counties; Alto, Kossuth, Hancock, Wright, 

Webster, Calhoun and Pocahontas. 

 
Table 6: Education and Median Wage Characteristics by Industry for Humboldt Co., 2011 

Industry Education Median Wages 

Some 
Level 
Beyond 
High 
School 

Associat
e Degree 

Undergraduat
e Degree or 
Higher  

Salary 
Wages    
(per 
year) 

Non-
Salary 
Wages              
(per 
hour) 

 Agriculture   63.6% 9.1% 27.3% * $15.25 

 Construction   100.0% 0.0% 25.0% $42,00 * 

 Manufacturing   64.3% 12.5% 25.0% $51,00 $16.40 

 Transportation, 
Communication, & Utilities   

63.0% 22.2% 14.8% $70,00 $24.00 

 Wholesale & Retail Trade   70.0% 25.0% 10.0% $43,00 $10.00 

 Finance, Insurance, & Real 
Estate   

* * * * * 

 Health Care & Social Services   84.8% 39.1% 13.0% * $13.98 

 Personal Services   70.0% 0.0% 30.0% $32,00 $10.00 

 Entertainment & Recreation   * * * * * 

 Professional Services   64.3% 21.4% 21.3% $59,50 $10.00 

 Public Administration & 
Government   

76.0% 8.0% 36.0% $45,50 $17.00 

 Education   88.7% 6.5% 75.8% $44,00 $11.85 

This table includes all respondents without consideration of employment status or willingness to change/enter 
employment.     *Insufficient survey data/refused 
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Public Utilities & Services 

Table 7: Public Utilities 

Public Utilities 
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Bode  Yes Yes  No N/A 

MidAmerican, 
Humboldt 
County REC MidAmerican Century Link 

Bradgate No No  No N/A  MidAmerican N/A Century Link 

Dakota City  Yes  Yes  Yes 90%  MidAmerican MidAmerican 
Century Link, 
Goldfield Access 

Gilmore City  Yes  Yes  Yes 75%  MidAmerican 
Gilmore 
Municipal Century Link 

Hardy  Yes No No N/A  MidAmerican N/A Century Link 

Humboldt  Yes  Yes Yes 90% 

 MidAmerican, 
Humboldt 
County REC MidAmerican 

Century Link, 
Goldfield Access 
Network 

Livermore  Yes Yes  Yes 50% 

 Livermore 
Municipal, 
MidAmerican N/A Century Link 

Renwick  Yes Yes Yes 85% 
Renwick 
Municipal N/A 

Century Link, 
Goldfield Access 
Network 

Thor  Yes  Yes No N/A  MidAmerican MidAmerican 

Webster-
Calhoun 
Cooperative 
Telephone 
Association 

 Unincorporated Area No  No No N/A MidAmerican N/A 

AT&T Mobile, 
Century link, 
Evertek, Inc., 
Goldfield Access 
Network, Hughes 
Network, JAB 
Broadband, 
Mediacom, 
Northwest 
Communications, 
StarBand, 
ViaSat, Webster-
Calhoun 
Cooperative, 
Woolstock 
Mutual 
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Table 8: Public Services 

Public Services 
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Bode Bode Fire Dept 
Humboldt County 
Sheriff‟s Dept. No No 

Bradgate 
 Bradgate Fire 
Department  

 Humboldt County 
Sheriffs Dept  No  No 

Dakota City 
 Humboldt Fire 
Department 

Humboldt County 
Sheriff‟s Dept.  No  No 

Gilmore City 
 Gilmore City Fire 
Association 

 Humboldt County 
& Pocahontas 
County Sheriff‟s 
Dept.  No  No 

Hardy  Volunteer 
Humboldt County  
Sheriff‟s Office No No 

Humboldt 
 Humboldt Fire 
Department 

 Humboldt Police 
Department  Yes  No 

Livermore 
Livermore Fire 
Dept.  

Humboldt County 
Sheriff‟s Dept. No No 

Renwick  Renwick Fire Dept. 
Humboldt County 
Sheriffs Dept No  No 

Thor  Thor Fire Dept. 
 Humboldt County 
Sheriffs Dept  No  No 

 Unincorporated Area 
 All Local Fire 
Departments 

 Humboldt County 
Sheriffs Dept  No  No 

Regulatory Framework 

Table 9: Past Planning 

Regulatory Framework 
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Bode No -- No No Yes No 

Bradgate No -- Yes Yes Yes Yes 

Dakota City Yes 2004 Yes No Yes Yes 

Gilmore City No -- No Yes Yes No 

Hardy No -- No No No No 

Humboldt Yes 2002 Yes No Yes Yes 

Livermore Yes 1999 Yes No N/A No 

Renwick No -- No N/A N/A No 

Thor No -- No No No No 

 Unincorporated Area Yes 1995 Yes No Yes Yes 
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Community Structure 

The Humboldt County Board of Supervisors is the governing body of Humboldt County.  The 
Board consists of five supervisors who meet weekly at the Humboldt County Courthouse in 
Dakota City.  Each city‟s governing body consists of the City Council, which consists of the 
Mayor, City Clerk and five voting council members. 

Existing Hazard Mitigation Planning 

 
Table 10: Past Hazard Mitigation  

Previous Hazard Mitigation Plans 
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Bode No - 

Bradgate No - 

Dakota City No - 

Gilmore City No -- 

Hardy No - 

Humboldt No - 

Livermore No - 

Renwick No - 

Thor No - 

 Unincorporated 
Area 

No - 

 

Critical Facilities 

See maps in Section 5 of Cities‟ Appendices (Appendices A-J). 
 
Appendix A – Bode Hazard Mitigation 
Appendix B – Bradgate Hazard Mitigation 
Appendix C – Dakota City Hazard Mitigation 
Appendix D – Gilmore City Hazard Mitigation 
Appendix E – Hardy Hazard Mitigation  
Appendix F – Humboldt Hazard Mitigation 
Appendix G – Livermore Hazard Mitigation 
Appendix H – Renwick Hazard Mitigation 
Appendix I – Thor Hazard Mitigation 
Appendix J – Unincorporated Area of Humboldt County Hazard Mitigation 

NFIP Participation and Continued Compliance 

Community participation in the National Flood Insurance Program (NFIP) is voluntary.  
According to FEMA, nearly 20,000 communities across the United States and its territories 
participate in the NFIP by adopting and enforcing floodplain management ordinances to reduce 
future flood damage.  In exchange, the NFIP makes federally backed flood insurance available 
to homeowners, renters, and business owners in these communities.  The following table 
shows each community‟s NFIP status in Humboldt County: 
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Table 11: NFIP Status 

National Flood Insurance Program Status 

Humboldt County - 2011 

City 
NFIP 

Participant? 
(Yes/No) 

NFIP # 

Bode  No  

Bradgate  Yes 190420 

Dakota City  Yes 190421 

Gilmore City  No  

Hardy No  

Humboldt Yes 190155# 

Livermore  Yes 190608 

Renwick  No  

Thor Yes  190813 

Unincorporated Area  No  

*There are 4 repetitive loss properties in Humboldt County,  
all of which exist within the City of Humboldt 
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Chapter 2:  The Planning Process 

Introduction 

The development of the Humboldt County Multi-Jurisdictional Hazard Mitigation Plan has 
resulted from a detailed planning process used by the Mid-Iowa Development Association 
(MIDAS) Council of Governments.  Multiple planning staff took part in the planning process and 
used the following developmental steps in creating this plan.   

Organization 

As specified by FEMA, the first step in developing a hazard mitigation plan is to organize 
resources.  In following this initial step, MIDAS contacted each city located in Humboldt County 
to discuss their option to be a part of the plan and the potential formation of a hazard mitigation 
committee.  Those cities that opted out of developing their own portion of the Humboldt County 
Hazard Mitigation Plan include Ottosen, Pioneer and Rutland, which determined that it would 
not only be difficult to build a consortium of people to establish a committee, but also that there 
have not been enough extensive events to discuss and analyze hazards.  The cities that 
decided be a part of the plan and participate in the planning process include Bode, Bradgate, 
Dakota City, Gilmore City, Hardy, Humboldt, Livermore, Renwick, Thor and the unincorporated 
area of Humboldt County.  Upon declaration from each cities‟ council that they would be a part 
of the plan, working in conjunction with the planning agency, Mid-Iowa Development 
Association Council of Governments (MIDAS), Humboldt County and the other participating 
communities each developed a list of departments and positions they determined would be 
represent the knowledge base required to begin the planning process.  The idea was to first 
establish a base committee and then invite other organizations and/or individuals, as 
necessary. 
 
This initial group of people encompassed individuals representing local and regional 
governments, law enforcement agencies, fire and rescue agencies, emergency management 
agencies, public utility providers, schools, non-profits and service providers and citizens.   
Additional entities or individuals were then identified by each initial planning committee to 
attend the subsequent meetings.  Such entities or individuals might include local citizens, non-
profit organizations and businesses; neighboring communities; local and regional agencies and 
others who may hold an interest in hazard mitigation. 
 
Upon contacting additional entities and individuals, hazard mitigation committees were 
established for each community.  Each city‟s committee members are listed below.  These are 
people who, at any one time, were present in the plan development practice.  
 
Bode Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Kevin Buhs Bode Fire Department 
Robert Douglas Bode Fire Department 
Paula Fulwider City Council 
Todd McMahon City Council 
Lee Miller Citizen 
Andrew Olson New Cooperative 
Roger Rongved Mayor of Bode 
Becky Struthers Bode City Clerk 
David Thilges City Council 
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Bradgate Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Karsten Wiener Resident 
Allan Brandhoij Bradgate Fire Department 
Joseph Hernandez Bradgate Fire Department 
Dan Wallace Bradgate City Council 
Sandra Edler Bradgate City Mayor 
Nancy Johansen Bradgate City Council 
Berniece Wolcott Resident 

 
 
Dakota City Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Angelique Berry Dakota City City Clerk 
Ron Silbaugh Local Business 
Jenean Smith Deputy City Clerk 
Don Faltinson City Council 
Dave Lee City Mayor 
Larry Curran Local Insurance Agency 
Bob Moser Citizen 
Jerry Kramer Local Business 
Jim Gronbach Fire Department 
Jamie Flot Local Business 
Greg Rhead Local Business 
Dean Kruger Humboldt County Sheriff 
William Peart City Employee 
Roger Lindeman City Council 
George Bruder Humboldt Schools 
Don Smith City Employee 
Bill Fort Citizen 

 
 
Gilmore City Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Cleo Bules City Council 
Dennis Miller Mayor 
Lavonne Hoover City Council 
Pamela Allen Resident 
Robert Allen Gilmore Fire 
Virginia Wright City Clerk 
Chris McKee City Clerk 
Richard Jergens Mayor 
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Hardy Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Kathy Petersen  City Council 
Jeff Crutcher  City Council 
Linda Humpal  Mayor, City of Hardy  
Dean Kruger  Humboldt County Sheriff 
Cheryl May  City Clerk 
Pat Colwell Humboldt County Emergency Management 
Marri Powell Citizen 
Jennifer Crutcher Citizen 
Leonard Ferry Citizen 

 
 
Humboldt Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Jim Gronbach Humboldt Fire & Rescue 
Gloria Christensen City of Humboldt 
Walter Jensen Humboldt Mayor 
Bob Pattee Humboldt Schools 
Leroy Clapper City of Humboldt City Council 
LeRoy Jorgensen City of Humboldt Street Department 
Dean Kruger Humboldt Co. Sheriff 
David Lee Dakota City Mayor 
Larry Curran Abens-Marty Curan Insurance 

 
 
Livermore Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Joseph Collins Public Works 
Ivan Frederiksen Gold-Eagle Cooperative 
Jean Larson City Clerk 
Steve Larson Citizen 
Dick McKibban Citizen 
Robert O‟Connor Mayor 
Pennylou Porter City Council 
Floyd Raney Citizen 
Mark Steil Citizen 
Darla VanGronigen City Council 
John White Citizen 
Brian Woods City Maintenance Personnel 
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Renwick Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Tim Poage Gold Eagle Cooperative  
Steven Erwin Mayor, City of Renwick 
Josh Lippolt Renwick Fire Department 
Travis Nickell Renwick Fire Department 
Bruce Borchers Public Works Superintendant  
Fred Hefty  City Council  
Don Kraft  Citizen 
Terri Meyers Renwick City Clerk 

 
 
Thor Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Chuck Nerem City Council 
Verla Thul City Clerk 
Linda Mjelde Gold Eagle Cooperative 
Wayne White City Council 
Roger Holtan Mayor 
Jon Matteson Public Works 
Shannon Vitythrun Citizen 
Jeanette White Citizen 

 
 
Humboldt County (unincorporated area) Hazard Mitigation Committee: 
 

Committee 
Members 

Representing 

Carl Mattes Board of Supervisors 
David Lee Dakota City Mayor 
Dean Kruger Sheriff‟s Office 
Greg Price Auditor‟s Office 
Jana Bratland Treasurer‟s Office 
Jeanne Baugous Humboldt Conservation 
Jim Gronbach Fire Department 
Larry Curran Humboldt Co. Insurance 
Pat Colwell Humboldt EMA 
Paul Jacobson Secondary Roads 
Romaine Lee Retired Citizen 

 
Each hazard mitigation committee met as suitable for its members and scheduled the date of 
their next meeting at the end of each hazard mitigation meeting.  MIDAS moderated all of the 
committee meetings and was also responsible for recording the meeting minutes.   
 
The amount of time each meeting lasted depended on the city.  Meetings generally ranged 
from one to two hours and were typically held in each city‟s governing building.   The total 
number of meetings held for each committee varied between six to eight meetings. 
 
MIDAS Council of Governments worked with each city‟s hazard mitigation committee to 
develop and write the Humboldt County Multi-jurisdictional Hazard Mitigation Plan.  The cities 
that participated in the planning process followed the steps displayed in the following pages.  
Please note that the City of Humboldt began the hazard mitigation planning process prior to all 
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of the other cities in Humboldt County as to develop their own, single jurisdiction plan, which 
was approved by FEMA on March 25, 2011.  This approved plan was then incorporated into the 
Humboldt County Multi-Jurisdictional plan. 

Scope of Work 

1. Planning Process: 
A. Organized a committee to develop the hazard mitigation plan 
B. Organizations invited to participate in the plan development included:  

a. Local and regional governments, 
b. Law enforcement agencies, 
c. Fire and rescue agencies, 
d. Emergency management,  
e. Public utility providers,  
f. Schools,  
g. Non-profits and service providers,  
h. Citizens and other local representatives, 
i. Business leaders, 
j. Neighboring community leaders, 
k. Hospital/healthcare professionals, 

C. The initial committee within each community then identified additional entities 
or individuals that should be invited to attend 

D. All committee meetings were open to the public and all surrounding entities 
were welcome to attend 

2. Community Profile (A-D done county-wide using U.S. Census data, E-F identified at the 
city level by committee and City Staff) 

A. Population identification  
B. Population trend 
C. Housing and residential development trends 
D. Commercial/industrial development trends 
E. Critical facility identification 

a. Name and function 
b. Location 

F. Special flood hazard area 
a. Identification of residential, commercial, and industrial structures 

located in the special flood hazard area 
b. National flood insurance program participation 
c. Identification of repetitive loss structures 
d. Identification of national flood insurance program policies in effect 

3. Hazard Analysis/Risk Assessment – each committee selected those hazards applicable 
to their community or area based on the list of hazards identified below.  (Note that 
because this planning process was started prior to the release of the 2010 State of 
Iowa Hazard Mitigation Plan, that hazard names and definitions were formed from the 
2007 State of Iowa Hazard Mitigation Plan.) 

A. Hazard identification 
a. Air Transportation Event 
b. Animal/Plant/Crop Disease 
c. Communications Failure 
d. Dam Failure 
e. Drought 
f. Earthquake 
g. Energy Failure 
h. Expansive Soils 
i. Extreme Heat  
j. Fixed Radiological Incident 
k. Flash Flooding 
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l. Grass or Wild-land Fire 
m. Hailstorms 
n. Hazardous Materials - Fixed 
o. Hazardous Materials – Transportation 
p. Human Disease Incident/Human Disease Pandemic 
q. Landslide 
r. Levee Failure 
s. Pipeline Incident 
t. Public Disorder 
u. Transportation Incident 

1. Highway Transportation Event 
2. Radiological Transportation Incident 
3. Rail Transportation Event 

v. River Flooding 
w. Severe Winter Storms 
x. Sink Holes 
y. Structural Failure 
z. Structural Fire 
aa. Terrorism 

1. Agro-terrorism 
2. Biological Terrorism 
3. Chemical Terrorism 
4. Conventional Terrorism 
5. Cyber Terrorism 
6. Enemy Attack 

bb.   Radiological Terrorism 
cc. Thunderstorm and Lightning 
dd. Tornadoes 
ee. Waterway Incident 
ff. Windstorm 
gg. Watershed Pollution (additional) 

B. Hazard profile – risk assessment – MIDAS conducted research and prepared 
assessment tables for each committee‟s selected hazards.  The committee 
then provided supplemental community-specific information 

a. Hazard definition (profile) 
b. Hazard description (profile) 
c. Historical occurrence (risk assessment) 
d. Probability (risk assessment) 
e. Vulnerability (risk assessment) 
f. Maximum threat (risk assessment) 
g. Severity of impact (risk assessment) 
h. Speed of onset (risk assessment) 

C. Identification of vulnerable buildings located in hazard areas  
a. Identification of critical facilities 
b. Critical facilities map(s) 
c. Identification of special flood hazard area 
d. Identification of repetitive loss structures 

4. Mitigation Strategies – MIDAS provided information regarding a wide-range of possible 
mitigation strategies.  Each committee/community identified current mitigation activities, 
evaluated mitigation strategies and selected those strategies to be recommended to 
the appropriate governing body) 

A. Development and identification of local hazard mitigation goals and objectives 
that focus on reducing the risks from identified hazards 

B. Development and identification of specific hazard mitigation measures.  This 
includes the development and identification of a comprehensive range of 
specific mitigation actions and projects that would reduce the effects of each 
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hazard.  Also include feasibility, prioritization and potential/probable funding 
sources 

C. Development of a general description and analysis of the effectiveness of local 
mitigation policies, programs, and capabilities. 

D. Implementation of hazard mitigation measures.  Identification of completed or 
current hazard mitigation measures. 

5. Public Participation/Comment Period and Public Education 
A. Prior to the beginning of the planning process, the public was invited to 

participate in the planning process 
B. The general public was notified of planning committee meetings and invited to 

attend or provide input throughout the planning process.   
C. Upon completion of the Draft Plan, one public participation opportunity took 

place so the public could offer their input and consider adoption of the plan.  In 
addition, the draft plan was made available for a 30 day-review period. 

a. The plan was available at the County Courthouse during this period.  
b. The location of the plan was announced in a publication, which is 

circulated countywide.  
6. Plan Adoption 

A. Prior to submittal to HSEMD FEMA, Wright County and each of its participating 
communities held a public hearing to discuss the hazard mitigation plan.  Each 
city‟s or areas‟ local representatives, community leaders, business leaders, 
educators and general public were invited to attend. 

B. After the public hearing, Wright County and each of its participating 
communities made a formal adoption of the hazard mitigation plan 

7. Plain Maintenance and Review Continuation 
A. Plan monitoring, evaluation and updates 

a. The Plan should be reviewed annually to determine program 
effectiveness; or  

b. At a minimum, the Plan shall be reviewed and update within 5 years 
of the date of FEMA approval 

B. Plan Implementation through Existing Programs 
a. As deemed appropriate by Wright County and City Governments, 

this Plan shall be incorporated into existing or proposed development 
of Comprehensive Plans, Land-Use Plans and the appropriate 
programs that accompany such 

C. Continuation of Public Involvement.  Process will be established to ensure 
opportunities for continued public participation 

a. As part of annual review 
b. When the Plan is reviewed prior to its 5 year anniversary 

Referenced Plans 

Plans that were referred to in the process of the planning process: 

 Iowa State Hazard Mitigation Plan 

 Carroll County Hazard Mitigation Plan 

 City of Tripoli Hazard Mitigation Plan 

 City of Cylinder Hazard Mitigation Plan 

 Black Hawk County Hazard Mitigation Plan 

 City of Humboldt Hazard Mitigation Plan 

 Jasper County Hazard Mitigation Plan 

 Grundy County Hazard Mitigation plan 

Meeting Schedules 

The various cities and the County choose how they would establish their hazard mitigation 
committee.  Some of the entities held a public meeting at the start of the process asking for 
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volunteers to participate in the program.  All those organizations listed in the scope of work 
were invited to the meeting including, local representatives, community leaders, business 
leaders, educators, general public, neighboring community leaders and hospital/healthcare 
professionals.  Other entities identified individuals/groups which they believed would contribute 
to the process and were from the community.  Each entity tried to get participation from the 
organizations listed in the scope of work if such entity existed in the community 
 
1

st
 Meeting – With the participating jurisdictions to explain the purpose of mitigation plan, the 

planning process, composition of the planning committee and getting the public involved. 
Participating jurisdictions will announce beginning of planning process, formation of the 
planning committee and invite representatives from business, education, health services, other 
organizations and the general public to participate in the process. Neighboring communities will 
also be notified and invited to provide input. 
 
2

nd
 Meeting – Review purpose of mitigation plan, the planning process and public involvement. 

Establish schedule and agenda for future meetings. Explain hazard analysis/risk assessment 
process and information needs for next meeting. 
 
3

rd
 Meeting – Review Communities‟ Profile information. Identify hazards that may impact 

communities. 
 
4

th
 Meeting – Hazard analysis/risk assessment. Review information regarding the hazards 

(planners will provide data and preliminary worksheet based on planner research and 
information gathered with the assistance of the community and County EMC.) Select hazards to 
include in the plan. Conduct hazard analysis/risk assessment following Iowa Hazard Analysis 
Risk Assessment (HARA) guidelines:  
http://www.iowahomelandsecurity.org/Partners/CountyCoordinators/Planning/tabid/108/Default.
aspx 
 
5

th
 Meeting – Complete HARA and Identify Mitigation Strategies. Planners will provide a draft 

HARA prior to meeting to each committee member and to the City for public review. Review 
HARA draft, modify (as necessary) and “rate” hazards using a scale consistent with the one 
contained in the Iowa HARA guidance. Rank hazards.  Identify goals and objectives. Identify 
possible mitigation measures. 
 
6

th
 Meeting – Discuss current mitigation activities. Select mitigation measures for further review 

and evaluation. Evaluate mitigation measures using STAPLEE process. Review includes 
identifying primary responsible party, estimated cost, and implementation timeline. Select 
mitigation measures to recommend to the City. Identify measures requiring further review. 
 
7

th
 Meeting – Select mitigation measures to recommend to the City. Prior to the meeting, 

planner will provide committee members a Draft Goals-Objectives-Mitigation Strategy Section 
for their review and comment. Modifications provided by the City and committee members prior 
to the 6

th
 Meeting will be incorporated into a revised draft. Review draft, modify (as necessary), 

and select. 
 
8

th
 Meeting – Public meeting. Community adopts Plan. Upon completion of draft revisions, the 

planner will provide a revised draft to committee members. The Community will announce a 
revised draft is available for review and comment by the public. The committee will review and 
modify the Plan if necessary. The Community will forward requested changes. At least one 
month prior to the scheduled public meeting, the planner will provide a complete draft of the 
Local Hazard Mitigation Plan. The Community will announce the plan is available for review 
prior to the scheduled public meeting. 

http://www.iowahomelandsecurity.org/Partners/CountyCoordinators/Planning/tabid/108/Default.aspx
http://www.iowahomelandsecurity.org/Partners/CountyCoordinators/Planning/tabid/108/Default.aspx
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Public Involvement 

The public was welcome to participate in the planning process and attend the hazard mitigation 
meetings at any time during the development of the hazard mitigation plan.  Committee 
meetings were open session meetings, as required by the Code of Iowa, and anyone that 
wanted to participate was welcome.  (“Open session” means a meeting to which all members of 
the public have access.)  Many cities posted notice of meetings prior to each meeting.   
 
The hazard mitigation plan was discussed during various city council and county supervisor 
meetings, which are conducted in compliance with the Iowa Open Meeting Law – Iowa Code, 
Chapter.  The minutes from city council and county supervisor meetings are also published and 
made open for the public.   
 
Various hazard mitigation committees sent out surveys and held a public during the strategic 
planning process to gather further public input.   
 
Before submitting the plan to FEMA for review, the county supervisors held a public meeting 
prior to adopting the plan.  The public meeting was published in the three county newspapers 
and a draft copy of the plan was available to the public at the County Courthouse and on the 
MIDAS Council of Government website www.midascog.net for review and comment.   

Hazard Identification 

The planning process for this plan began prior to the release of the 2010 State of Iowa Hazard 
Mitigation Plan; therefore, the hazards identified were consequent to the 2007 State of Iowa 
Hazard Mitigation Plan, as well as other hazard mitigation plans previously approved by FEMA.  
The list of potential hazards was taken before each committee, where they removed those 
hazards that did not pertain to their community.  The remaining hazards were assessed and 
were used to develop pertinent actions based on each community‟s needs, as explained in 
further detail in the following pages. 

Risk Assessment 

Upon identifying the hazards that could impact their area, each community ran a risk 
assessment of those hazards.  The risk assessment is an analysis where committee members 
give each hazard a rating based on its historical occurrence, the probability that it might occur, 
the vulnerability of the community to the hazard, the maximum area of threat, the severity of 
impact and the speed of onset.  The higher rating a hazard is given, the higher risk the 
community is at being impacted by the hazard.  More details on the risk assessment are 
discussed in Chapter 3 of this plan. 

Goal Setting 

Establishing hazard mitigation goals and objectives for each community is important to gain an 
understanding of the types of actions that each community should focus on.  Committees were 
given the option to establish their goals using one of two approaches.  The first approach 
consisted of a bottom-up approach where goals and objectives were created using the 
mitigation actions that the committee developed.  The other approach was to use a top-down 
tactic, where the committee determined their overall hazard mitigation goals, then worked down 
to establish more specific objectives and even more specific mitigation actions.  Each 
community‟s hazard mitigation goals are displayed in Section 3 of their referenced appendix 
(Appendices A-J).  

Possible Mitigation Actions  

MIDAS provided information regarding a wide-range of possible mitigation strategies that each 
city could potential implement to mitigate the effects of specific hazards to include the 
“Mitigation Ideas” tool from FEMA-R5, 9/02.  In developing these strategies, or actions, the 

http://www.midascog.net/
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committee‟s identified mitigation activities their community was currently participating in, 
evaluated potential mitigation strategies and selected those strategies that they believed should 
be recommended to the County. 

Action Plan 

Once potential mitigation strategies were established, they were analyzed for feasibility using 
the STAPLEE, discussed in Chapter 5 of this plan.  Based on this feasibility, a priority was 
given and an Action Plan was developed for each strategy.  The Action Plan outlines details for 
the implementation of each strategy including start dates, estimated costs, potential funding 
sources, completion dates, etc.  Each community‟s Action Plan is displayed in Section 4 of their 
referenced appendix (Appendices A-J). 
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Chapter 3:  Risk Assessment 
The Hazard Risk Assessment was completed to gain an understanding of how each hazard 
currently impacts or could potentially impact the unincorporated area of the County.  The risk 
assessment was completed by each hazard mitigation committee and was based on the 
historic data provided.   
 
All committees reviewed the hazards identified in the 2007 Iowa Hazard Mitigation Plan 
displayed below:  
 

 Air Transportation Event 

 Animal/Plant/Crop Disease 

 Communications Failure 

 Dam Failure 

 Drought 

 Earthquake 

 Energy Failure 

 Expansive Soils 

 Extreme Heat  

 Fixed Radiological Incident 

 Flash Flooding 

 Grass or Wild-land Fire 

 Hailstorms 

 Hazardous Materials - Fixed 

 Hazardous Materials – Transportation 

 Human Disease Incident/Human 
Disease Pandemic 

 Landslide 

 Levee Failure 

 Pipeline Incident 

 Public Disorder 

 Transportation Incident 

o Highway Transportation Event 
o Radiological Transportation 

Incident 
o Rail Transportation Event 

 River Flooding 

 Severe Winter Storms 

 Sink Holes 

 Structural Failure 

 Structural Fire 

 Terrorism 
o Agro-terrorism 
o Biological Terrorism 
o Chemical Terrorism 
o Conventional Terrorism 
o Cyber Terrorism 
o Enemy Attack 
o Radiological Terrorism 

 Thunderstorm and Lightning 

 Tornadoes 

 Waterway Incident 

 Windstorm 

 Watershed Pollution (additional) 

 
The following hazards were completely removed from the plan, because no committees identified such 
events as having an impact on their area.  The following hazards will be discussed no further within this 
plan; the reasoning for exclusion follows each hazard: 

 Fixed Radiological Incident:  There are no known fixed radiological facilities in Humboldt 
County. 

 Landslide:  The lands in the region are relatively flat; therefore, the likelihood of a landslide 
impacting any one area of the County is limited. 

 Levee Failure:  There are no levees listed in the National Levee Database maintained by the 
USACE and no other known major levees within Humboldt County. 

 Radiological Transportation Incident:  There are no known radiological substances being 
transported through Humboldt County. 

 Waterway Incident:  The waterways within Humboldt County are not a major source for 
transportation.  The majority of uses are recreational and small scale in nature. 

 Dam Failure:  All dams located within Humboldt County were determined to be “low hazard 
dams”, which according to the Iowa DNR; means that damages from failure would be limited to 
loss of the dam, livestock, farm outbuilding, agricultural lands and lesser used roads and where 
loss of human life is considered unlikely.  Based on this, it was determined that minimal impacts 
would be experienced; therefore, no analysis of this hazard was necessary. 

 
The following hazards were altered from the 2007 Iowa State Hazard Mitigation Plan:  

 Human Disease:  Includes Human Disease and Human Disease Pandemic. 
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 Terrorism:  Includes agro-terrorism, biological terrorism, chemical terrorism, conventional 
terrorism, cyber terrorism, enemy attack, and radiological terrorism. 

 Transportation Incident: Includes highway transportation event and rail transportation event. 
 
Committees also reviewed the various hazard data was provided to committee members as part of the 
review process including: 

- Data from the 2007 Iowa Hazard Mitigation Plan  
- National Climatic Data Center 
- IDNR Hazardous Substance Incident Tracking Database 
- Committee member information 
- Previous Mitigation Plans 

 
A majority of the historical event data stems from the National Climatic Data Center (NCDC) historic data 
provided in Appendix M.  The NCDC data has various limitations in that it is only a partial record of 
significant events.  Some information may be provided by or gathered from sources outside the National 
Weather Service (NWS), such as the media, law enforcement and/or other government agencies, private 
companies, individuals, etc.; which is not always verified by the NWS. Therefore accuracy or validity is not 
guaranteed, further only lightning data included are those events that result in fatality, injury and/or 
property and crop damage.  (NOAA, 2012)   
 
Each committee used the above resources to rate hazards in a risk assessment, which establishes a 
rating system for hazards based on historical occurrence, the probability that it might occur in the future, 
the vulnerability of the community to the hazard, the maximum area at threat, the severity of impact and 
the speed of onset.  While the committees used the NCDC and IDNR data as a baseline for historic 
recollection, the committee ultimately scored each element as they saw most appropriate/accurate to their 
community. 
 
The risk assessment was completed for each community using the following tables: 
 

Historical Occurrence:  Number of times that a hazard has occurred in the community 
within the last 12 years 

Score                                                                Description 

1 point =                                               less than 2 occurrences 

2 points =                                             2-4 occurrences 

3 points =                                             5-6 occurrences 

4 points =                                             7-9 occurrences 

5 points =                                            10 or more occurrences 

 

Probability:  Likelihood of the hazard occurring 

Score                                                                Description 

1 point =                   Rare                   Less than 10% probability in the next year 

2 points =                 Unlikely               10% to 25% probability in the next year   

3 points =                 Possible              26% to 75% probability in the next year 

4 points =                 Likely                  Between 76% and  99% probability in the next year 

5 points =                 Highly Likely       100% chance in the next year 

 

Vulnerability:  Measure of the percentage of people and property that would be affected by 
the hazard 

Score                                                                 Description 

1 point =                                                Negligible:  Less than 10% of people and property affected 

2 points =                                              Minimal:  10-25% of people and property affected 

3 points =                                              Limited:  26-50% of the people and property affected 

4 points =                                              Critical:  51-75% of the people and property affected 

5 points =                                              Catastrophic:  More than 75% of people and property 
affected 
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Maximum Threat:  Spatial extent of the community that might be impacted 

Score                                                                  Description 

1 point =                                                 Less than 10% of spatial community impacted 

2 points =                                                10-25% of spatial community impacted 

3 points =                                                26-50% of the spatial community impacted 

4 points =                                                51-75% of the spatial community impacted 

5 points =                                                More than 75% of spatial community impacted 

 

Severity of Impact:  Assessment of the severity in terms of fatalities, injuries, property 
losses, and economic losses 

Score                                                                   Description 

1 point =       Few if any injuries or illness, minor quality of life lost with little or no property 
damage.   Brief interruption of essential facilities or services for less than four hours 

2 points =      Minor injuries or illness, limited impact on quality of life and some property damage 
which does not threaten structural stability, slight interruption in essential services.  

3 points =      More serious injuries or illness, minor or short term property damage which does 
not threaten structural stability, shutdown of essential services for 24 hours or more 

4 points =      Serious injury or illness, major or long term property damage which threatens 
structural stability, shutdown or essential services and facilities for 24-72 hours. 

5 points =      Multiple deaths, property destroyed or damaged beyond repair, complete shutdown 
of essential facilities and services for 3 days or more. 

 

Speed of Onset:  Potential amount of warning time available before the hazard occurs 

Score                                                                    Description 

1 point =                                                   More than 24 hours warning time 

2 points =                                                 13-24 hours warning time 

3 points =                                                  6-12 hours warning time 

4 points =                                                  5 or less hours warning time 

5 points =                                                  Minimal or no warning time 

 
Using the committee‟s recollection of each hazard‟s six elements, the ratings were recorded using the 
table displayed below:  
 

Hazard Historical 
Occurrence 

Probability Vulnerability Maximum 
Threat 

Severity 
of 

Impact 

Speed 
of 

Onset 

Total Score 

Thunderstorm 
and Lightning 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

 

 
After all of the hazards were given a rating based on the six elements, the risk assessment score was 
totaled.  High scores indicated a high risk of the hazard, while low scores indicated a less significant risk.  
The risk assessment results were reviewed by the committee; changes were identified and discussed 
based on the committee‟s judgment.  The results of the risk assessment give the planning committees an 
idea of those risks that could potentially have a great impact on their community, which could assist the 
committee in addressing such hazards with pertinent mitigation strategies or actions.   
 
A summary of each communities‟ hazard ratings as an average for the entire County are listed by hazard 
in the following table.  A detailed risk assessment results and deliberations are presented in Section 2 of 
each City‟s referenced appendix (Appendices A-J).   
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Average County Risk Assessment Results 

Scope* 
  

Historical 
Occurrence 

Probability Vulnerability 
Maximum 

Threat 
Severity 

Speed 
of 

Onset 
Total 

C Thunderstorm and Lightning 5 5 4 4 2 5 25 

L Energy Failure 5 4 4 4 2 5 24 

C Tornadoes 2 3 4 4 4 5 23 

C Windstorm 5 5 4 4 2 4 23 

C Severe Winter Storms 5 5 5 5 2 1 22 

L Flash Flooding 4 4 4 4 2 4 22 

C Hailstorms 3 4 4 4 2 5 22 

L Hazardous Materials - Fixed 2 3 4 4 3 5 20 

L Hazardous Materials – Transportation 2 3 4 4 3 5 20 

C Extreme Heat  3 4 4 4 2 1 18 

L River Flooding 5 5 2 2 3 1 18 

L Structural Fire 4 3 1 1 4 5 18 

L Pipeline Incident 1 2 3 3 2 5 17 

L Communications Failure 2 2 3 3 1 5 17 

L Transportation Incident 3 3 2 2 2 5 17 

L   Rail Transportation Event 3 3 1 2 4 5 18 

L   Highway Transportation Event 2 3 1 1 1 5 13 

L Watershed Pollution 2 3 3 3 2 4 17 

L Terrorism 1 2 3 3 3 5 17 

L Air Transportation Event 1 1 2 2 4 5 16 

C Drought 2 3 4 4 2 1 15 

L Grass or Wild land Fire 3 3 2 2 2 5 15 

L Expansive Soils 3 3 2 2 2 4 14 

C Earthquake 1 1 3 3 2 5 14 

C Human Disease  2 3 3 2 2 2 14 

C Animal/Plant/Crop Disease 2 2 3 3 1 1 12 

L Structural Failure 1 2 1 1 2 4 11 

L Public Disorder 1 1 1 1 1 5 10 

L Sink Holes 1 1 1 1 1 5 10 

*Area generally impacted by hazard: C-Countywide Impacts, L-Local Impacts 
    

  
According to the average results of the countywide assessment, the major County-wide risks include 
Thunderstorms and Lightning, Tornadoes, Windstorms, Severe Winter storms and Hailstorms.  All of 
which are very common events in the State of Iowa.  Each of the County-wide hazards and the County‟s 
average overall rating are reviewed in the following tables. Those hazards with local impacts are 
discussed in each City‟s portion of this plan, located in Appendices A-J. 
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Hazard Thunderstorm and Lightning 

Location Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm 
event were to occur, a majority of the County would be exposed to the event.   

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  Based on this data and the fact that thunderstorms and 
lightning are a common occurrence in the Midwest, it was determined that more than 
10 thunderstorms and/or lightning strikes have been experienced in Humboldt County 
in the last 12 years. 

Probability Thunderstorms are one of the most common natural hazards throughout the world.  In 
the United States, approximately 100,000 thunderstorms occur each year.  The central 
area of the United States is home to some of the most severe thunderstorms in the 
world.  About 85 percent of Iowa thunderstorms occur between April and September, 
with most storms occurring during the month of June.  Based on the events having 
been reported relating to thunderstorm winds, it was determined that there is nearly a 
100% chance that a thunderstorm and lightning event will occur in the next year. 

Vulnerability Because thunderstorms and their accompanying lighting are a regional event, the 
committee determined that 51-75% of the population of the County is susceptible to 
retaining damages due to thunderstorms and/or lightning.  The vulnerability is 
dependent on the extent of the storm; under a worst-case scenario a thunderstorm and 
lighting event could impact a majority of residents causing downed limbs and power 
lines, aesthetic repair, structural damage; and all residents would be required to take 
shelter, otherwise injuries, even death could occur. 

Maximum Threat Similar to the vulnerability, the spatial extent of the county affected by a thunderstorm 
and lightning storm would be 51-75%. 

Severity of Impact The hazard mitigation committee determined that a majority of thunderstorm and 
lightning events may cause minor injuries and some property damage, which generally 
does not impact structural stability.  Thunderstorms and lightning may also cause 
power outages for specific portions of the County; however, these are usually fixed in a 
couple of hour‟s time.  

Speed of Onset Overall, it was determined that the County‟s residents have minimal warning time 
before a thunderstorm and lightning event, would occur.   
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Hazard Tornados 

Location The location of a tornado may occur anywhere within Humboldt County. 

Historical 
Occurrence 

The majority of communities have not seen a tornado occur within their City in the last 
12 years, there may have been sitings of funnel clouds or such event nearby; however, 
on average only about 2-4 tornados have substantially impacted the County, none of 
which caused impacts to the entire extent. 

Probability Based on the average responses, it is possible that a tornado will affect the county in 
the next year; they determined there is between a 26-75% chance in the next year.  

Vulnerability The vulnerable population of the County depends on the tornados path; however, if an 
incorporated area of the County were impacted, there is a chance that 51-75% of the 
population could be impacted. 

Maximum Threat Similar to the vulnerability; approximately 51-75% of the County‟s population could be 
impacted by a tornado. 

Severity of Impact If a tornado were to hit anywhere within the County, it would cause serious injury, and 
damage the structural stability of any buildings that it comes into contact with. 

Speed of Onset There is minimal or no warning time for tornados in Iowa.  

 
 

Hazard Windstorms 

Location The location of Windstorms may occur anywhere within Humboldt County. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County alone since 2000.  Based on this data it was 
estimated that windstorms have occurred more than 10 times within Humboldt County 
in the last 12 years. 

Probability The majority of hazard mitigation committees determined that it is highly likely that a 
windstorm will occur in the next year, as they accompany multiple events, such as 
winter storms, thunderstorms, hailstorms, tornadoes, etc.   

Vulnerability Facilities or utilities, that are the most vulnerable to high wind is anything that is located 
above ground.  Typically this is power and telephone lines.  These are generally 
downed in high wind because limbs and branches from trees hanging over them may 
fall down on top of the lines, causing them to break, and causing power or 
telecommunication loss to the areas those utilities facilitated.   
 
It was determined that on average approximately 51-75% of the people and property in 
Humboldt County are affected by windstorms.  The thing that most people have to 
worry about is damage from falling and flying debris. 

Maximum Threat Due to the total amount of people being affected by windstorms, the hazard it was 
estimated that the spatial area of people affected would be from anywhere between 
51%-75%. 

Severity of Impact The hazard mitigation committee decided that there would be minor injuries and slight 
property damage due to windstorm.  

Speed of Onset Recent technology gives weather reporters the capability to give some warning time; 
however, depending on the event a windstorm accompanies, it was determined that 
people have 5 hours or less warning.  
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Hazard Severe Winter Storms 

Location Severe winter storms can occur anywhere within the planning area.  

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being 
more that 10 severe winter storms having had impacts on the unincorporated area in 
the last 12 years. 

Probability Seasonal snowfall averages 32 inches across Iowa and varies from around 40 inches 
in northeast Iowa to about 20 inches in the extreme southeast corner of the State.  The 
snow season normally extends from late October through mid-April but significant 
snows have fallen as early as September 16 (1881) to as late as May 28 (1947).  The 
average number of days per season with snow cover one inch or deeper varies from 
about 30 days along the Missouri border to around 85 days along the Minnesota 
border.  In about half of all winters, the State of Iowa experiences at some location a 
daily snowfall of five to six inches or more is recorded in snowiest months, averaging 
about seven inches each.  However, late winter and early spring storms in March and 
April have produced as much as 27 inches of snow in a single storm and 24-hour 
amounts have reached 24 inches.  The snowiest winter of record (since 1887-1888) 
was 1961-1962 with a statewide average of 59.0 inches while the lowest State 
average, only 11.9 inches, occurred in the winter of 1965-1966. 
 
Based on the above information and common knowledge; there is nearly a 100% 
chance that there will be severe winter storms that will occur throughout Humboldt 
County. 

Vulnerability Everyone is vulnerable to winter storms as it affects everyone throughout the area.  
Everyone has hazardous driving conditions in the event of a storm, everyone must 
suffer through the bitter cold in the event of extreme cold, and it‟s possible for a roof to 
collapse due to heavy buildup of snow.  However; again, like all of the other hazards, 
the elderly are the most susceptible to having problems.  If elderly people need medical 
attention during blizzard emergency vehicles may not be able to get to them in time. 

Maximum Threat Because winter storms are a regional event, the entire county would be impacted. 

Severity of Impact Severe winter storms can hinder travel and slow emergency response as well as cause 
concern in the event of a power outage.  Blowing snow can also decrease visibility on 
the roads as well as cause snow drifts which can vary in height, from a few feet, to 
being able to block entire roadways.   Injuries are mostly due to either exposure or 
vehicle incidents on the hazardous roadways. 
 

Speed of Onset With weather spotters and radar equipment is likely that the county would get more 
than 24 hours warning time in the case of a severe winter storm.  
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Hazard Hailstorms 

Location Hailstorms have the potential to affect any area within Humboldt County.   

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 43 recorded 
hailstorms that impacted some City in Humboldt County since 2000; however, the 
majority of communities have only experienced a couple of these since 2000; therefore, 
on average only 5-6 major hailstorm events have impacted the County since 2000. 

Probability Hailstorms that take place in Iowa occur most frequently in May; however, most crop 
damage due to hail occurs in July when crops are more susceptible to damage.  Hail 
losses are greatest in the northwestern part of the state, due to the severity and 
frequency of such events.  Based on this statement and the historical occurrence of 
significant hail events in Humboldt County, it was determined that it is highly likely that 
a hailstorm could occur within the County in any given year. 

Vulnerability All facilities and buildings are exposed to hailstorms.  It was determined that on 
average approximately 51-75% of people and property are impacted throughout the 
County. 

Maximum Threat Spatially, communities felt that 51-75% of their spatial extent would experience  a 
hailstorm. 

Severity of Impact If directly exposed to a hailstorm, a person may be at risk of serious injuries, which 
would make the rating a 3; however, because a hailstorm wouldn‟t generally cause a 
shutdown of essential facilities for a long period of time, it would be rated at 1.  
Because all buildings are exposed to hailstorms, it was determined that short-term 
property damage would occur; therefore, a rating of 2 was given for severity of impact. 

Speed of Onset Hailstorms are very difficult to forecast, therefore there would be minimal or no warning 
time. 
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Hazard Extreme Heat 

Location Extreme heat occurs throughout the entire area of Humboldt County.  

Historical 
Occurrence 

Extreme heat commonly occurs in the State of Iowa during the summer months.  July 
and August bring about the hottest conditions for the region, with prolonged periods of 
heat that impact the entire state.  While the most severe events occur less-often, it is 
common to have at least one significant heat event each summer.  As shown on the 
NCDC report in Appendix M; two extreme heat events have been recorded for having 
occurred in Humboldt County; however, their measure of extreme heat may be different 
from that defined within IHSEMD‟s definition of Extreme Heat. Therefore, on average 
there have been approximately 5-6 major events since 2000.  

Probability On average, it was determined that there is between a 76-99% chance that extreme 
hear will happen in any given year. 

Vulnerability During extreme heat  approximately 51-75% of the population is affected.  Because not 
only do individual s without air condition feel the effects the entire County has to deal 
with high energy cost of cooling and other economic costs of heat events.  

Maximum Threat Spatial extent of extreme heat usually covers a very large area; however, certain areas 
see greater impacts than others; therefore it was determined that, on average, 51-75% 
of the spatial extent is impacted. 

Severity of Impact Although a heat event would affect a lot of people, the impacts felt would be minor, 
unless directly exposed.  There may be a slight shutdown of services and some minor 
injuries or illness due to heat.  

Speed of Onset The forecasters can usually predict when there is going to be long stretches of high 
heat, therefore the warning time would be greater than 24 hours notice.  

 
 

Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire county would 
be affected by the Drought conditions.  

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Based on this it was 
determined that 2-4 occurrences have taken place. 

Probability Based on past data and most recent impacts due to a drought, it was determined that it 
is possible that a drought could occur in the next year. 

Vulnerability The most vulnerable to a drought situation is the crops, livestock and agriculture.  It 
was estimated that 51-75% of the property could be affected in some way. 

Maximum Threat As drought mostly affects agriculture spaces; which would generally account for 51-
75% of the spatial area of the County.  

Severity of Impact Although a drought would have a major impact on the economy, no illnesses or major 
injuries would result, no structural damages would result.  The majority of impacts 
would be to services, such as wells; and the local economy.  

Speed of Onset The onset of a drought would be very slow; therefore, there would most likely be more 
than 24 hours warning time.  
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Hazard Earthquake 

Location An earthquake would most likely impact the entire County. 

Historical 
Occurrence 

No data was available for earthquakes having impacted Humboldt County are known. 

Probability 
Because there have been no instances where an earthquake has occurred, it was 
determined that it is highly unlikely one will impact the County. 

Vulnerability 
Because the closest fault line is in southern Missouri, impacts would be minor, and only 
about 26-50% of the population would feel the event. 

Maximum Threat Similar to vulnerability, only 26-50% of the area would feel the impacts. 

Severity of Impact 

The nearest fault line to Humboldt County is in Missouri, due to this distance it is anticipated 
that the only impacts felt would be a minor shake.  No injuries or illness would occur, 
structures would remain stable and there would be no interruption in essential services or 
facilities. 

Speed of Onset Earthquakes occur with little warning. 

 
 

Hazard Human Disease 

Location When disease takes hold in a region it is hard to locate a certain geographic location, 
although many times the incidents will be more concentrated in and around 
communities.  

Historical 
Occurrence 

Historical instances of human disease such as contaminations, epidemics and plagues 
have rarely occurred within the Humboldt County.  In recent years it was estimated that 
only 2-4 instances have occurred. 

Probability The hazard mitigation committee determined that it was possible that human disease 
would be experienced within the County in the next year.   

Vulnerability While structures would not be impacted, it was estimated that on average 26-50% of 
the population could be impacted in most communities. 

Maximum Threat Spatially it was determined that outbreaks would stay within populated areas; with that, 
on average about 10-25% of the spatial extent would be impacted. 

Severity of Impact Impacts would be minimal to property; however, multiple residents could be impacted 
whether it is family friends or other acquaintances.  Based on this, it was determined 
that while multiple illnesses would occur, no structures would be damage.  

Speed of Onset As soon as a contamination, epidemic or plague is suspected, residents are warned to 
take cover; therefore, there is approximately 12-24 hours of warning. 
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Hazard Animal/Plant/Crop Disease 

Location 
Animal/Plant/Crop Disease could happen anywhere in the County where there are 
animals/plans or crops. 

Historical 
Occurrence 

In Iowa, crop disease is a common occurrence; however, most are prevented with 
pesticides, insecticides and other treatments.  With other plant and animal diseases, such 
as pine needle cast and animal rabies, it was determined that there have only been about 2-
4 major occurrences. 

Probability 
On average, in most communities it was determined that it was unlikely such an incident 
would occur; this is due to such even most commonly impacting areas outside of cities. 

Vulnerability 
Because a majority of impacts would be felt outside of communities; on average 
approximately 26-50% of property (in terms of cropland) would be impacted. 

Maximum Threat Similar to vulnerability 26-50% of the spatial area of the County would be affected. 

Severity of Impact 
The only property damages which would occur would be to crops and plants, no structures 
or injuries to humans would be present. 

Speed of Onset 
There is generally a warning that some sort of disease is spreading.  While the first cases 
would have no warning, the majority of persons would have time to take preventative 
measures. 

 

Hazard Profile 

The hazards that are deliberated upon in the risk assessments shown in Appendices A-J are defined and 
described below. 

Air Transportation Event 

Definition:  Any incident involving a military, commercial, or private aircraft. 
 
Description:  Air transportation is playing a more prominent role in transportation as a whole.  Airplanes, 
helicopters, and other modes of air transportation are used to transport passengers for business and 
recreation as well as thousands of tons of cargo.  A variety of circumstances can result in an air 
transportation incident.  Mechanical failure, pilot error, enemy attack, terrorism, weather conditions, and 
on-board fire can all lead to an incident at or near the airport.  Air transportation incidents can occur in 
remote unpopulated areas, residential areas, or downtown business districts.  Incidents involving military, 
commercial, or private aircraft can also occur while the aircraft is on the ground. 

Animal/Crop/Plant – Disease/Infestation 

Definition:  An outbreak of disease that can be transmitted from animal to animal. The disease outbreak 
will likely have a significant economic implications or public health impact. The crop/plant pest infestation 
will likely have severe economic implications, cause significant crop production losses, or significant 
environmental damage. The crop/plant pests may also have implications for public health. 
 
Description:  The introduction of some high consequence diseases may severely limit or eliminate our 
ability to move, slaughter, and export animals and animal products. The outbreak will have wide spread 
economic and societal implications for our state. Response and recovery to infectious animal disease 
outbreaks will be lengthy, and many producers may never be able to return to business. There will be 
many indirect effects on our economy. Rumors of an infectious animal disease outbreak could cause 
significant damage to the markets; as was evidenced in an incident in Kansas in 2003 where the mere 
rumor of a Foot and Mouth Disease outbreak cause the markets to plummet. 
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Crop/plant pest infestations can cause widespread crop/plant loss and severe economic hardship on 
farmers and landowners and related businesses. Once infestation occurs, the pest may become endemic 
causing repeated losses in subsequent growing years. Loss of production will affect all related industries, 
such as fuel, food, synthetics, processors, etc. 

Communications Failure 

Definition:  The widespread breakdown or disruption of normal communication capabilities.  This could 
include major telephone outages, loss of local government radio facilities or long-term interruption of 
electronic broadcast services. 
 
Description:  Emergency 911, law enforcement, fire, emergency medical services, public works,\ and 
emergency warning systems are just a few of the vital services that rely on communication systems to 
effectively protect citizens.  Business and industry rely heavily on various communication media as well.  
Mechanical failure, traffic accidents, power failure, line severance and weather can affect communication 
systems and disrupt service.  Disruptions and failures can range from localized and temporary to 
widespread and long-term.  If switching stations are affected, outage could be more widespread.  (Iowa 
Hazard Mitigation Plan, 2007) 

Dam Failure 

Definition: The uncontrolled release of impounded water resulting in downstream flooding, which can 
affect life and property.  Flooding, earthquakes, blockages, landslides, lack of maintenance, improper 
operation, poor construction and vandalism or terrorism can cause dam failures. 
 
Description:  Dam Failure generally impacts those people or property downstream from the dam.  It 
results in extensive flooding that can impact an entire community.  There have been two historical 
occurrences of dam failure in the State of Iowa; Waterloo & Lake Delhi. 

Drought 

Definition:  A period of prolonged lack of precipitation, generally for weeks at a time producing severe, 
dry conditions. 
 
Description:  There are three types of drought conditions that are relevant to Iowa:  Meteorological 
drought, which refers to precipitation deficiency; hydrological drought, which refers to declining surface 
water and groundwater supplies; and agricultural drought, which refers to soil moisture deficiencies.  
Droughts can be spotty or widespread and last from weeks to a period of years.  A prolonged drought can 
have serious economic impact on a community.  Increased demand for water and electricity may result in 
shortages of resources.  Moreover, food shortages may occur if agricultural production is damaged or 
destroyed by a loss of crops or livestock.  While droughts are generally associated with extreme heat, 
droughts can and do occur during cooler months. 

Earthquake 

Definition: Any shaking or vibration of the earth caused by the sudden release of energy that may 
impose a direct threat on life and property. 
 
Description:  An earthquake is a sudden, rapid shaking of the earth caused by the breaking and shifting 
of rock beneath the Earth's surface. This shaking can cause buildings and bridges to collapse; disrupt 
gas, electric, and phone service; and sometimes trigger landslides, flash floods, and fires. The three 
general classes of earthquakes now recognized are: tectonic, volcanic, and artificially produced. 

Energy Failure 

Definition:  An extended interruption of electric, petroleum or natural gas service, which could create a 
potential health problem for the population. 
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Description:  International events could potentially affect supplies of energy-producing products, while 
local conditions could affect distribution of electricity, petroleum or natural gas.  The magnitude and 
frequency of energy shortages are associated with international markets.  Local and state events such as 
ice storms can disrupt transportation and distribution systems.  If the disruptions are long-term, public 
shelters may need to be activated to provide shelter from either extreme cold or extreme heat.  Stockpiles 
of energy products eliminate short disruptions, but can also increase the level of risk to the safety of 
people and property in proximity to the storage site. 

Expansive Soils 

Definition:  Soils and soft rock that tend to swell or shrink excessively due to changes in moisture 
content. 
 
Description:  The effects of expansive soils are most prevalent in regions of moderate to high 
precipitation, where prolonged periods of drought are followed by long periods of rainfall. The hazard 
occurs in many parts of the Southern, Central, and Western United States. Recent estimates put the 
annual damage from expansive soils as high as $7 billion. However, because the hazard develops 
gradually and seldom presents a threat to life, expansive soils have received limited attention, despite 
their costly effects. (Iowa Hazard Mitigation Plan, 2007) 

Extreme Heat  

Definition:  There are different ways to identify the occurrence of extreme heat.  Some locations evaluate 
current and forecast weather to identify extreme heat conditions with site-specific, weather-based 
mortality algorithms.  Other locations identify and forecast extreme heat based on statistical comparisons 
to historical meteorological baselines.  For example, the criterion for extreme heat conditions could be an 
actual or forecast daily high temperature that is equal to or exceeds the 95th percentile value from a 
historical distribution for a defined time period (e.g., the summer or a month-long window centered on the 
date) 
 
Description:  Extreme Heat is defined by summertime weather that is substantially hotter and/or more 
humid than average for a location at that time of year; this is because how hot it feels depends on the 
interaction of multiple meteorological variables (e.g., temperature, humidity, cloud cover). EHE criteria 
typically shift by location and time of year.  In other words, Boston, Philadelphia, Miami, Dallas, Chicago, 
San Diego, and Seattle are likely to have different EHE criteria at any point in the summer to reflect 
different local standards for unusually hot summertime weather.  In addition, these criteria are likely to 
change for each city over the summer.  As a result, reliable fixed absolute criteria, e.g., a summer day 
with a maximum temperature of at least 90 F, are unlikely to be specified.   
 
A prolonged period of excessive heat and humidity.  The heat index is a number in degrees Fahrenheit 
that tells how hot is really feels when relative humidity is added to the actual air temperature.  Exposure to 
full sunshine can increase the heat index by at least 15 degrees.  Extreme heat can impose stress on 
humans and animals.  Heatstroke, sunstroke, cramps, exhaustion, and fatigue are possible with 
prolonged exposure or physical activity due to the body‟s inability to dissipate the heat.  Urban areas are 
particularly at risk because of air stagnation and large quantities of heat absorbing materials such as 
streets and buildings.  Extreme heat can also result in distortion and failure of structures and surfaces 
such as roadways and railroad tracks.  (Iowa Hazard Mitigation Plan) 
 

NOAA’s National Weather Service Heat Index 
Temperature (°F) 

 

 
 
 
 
 

Relative  
Humidity 

 80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110 

40 80 81 83 85 88 91 94 97 101 105 109 114 119 124 130 136 

45 80 82 84 87 89 93 96 100 104 109 114 119 124 130 137  

50 81 83 85 88 91 95 99 103 108 113 118 124 131 137   

55 81 84 86 89 93 97 101 106 112 117 124 130 137    

60 82 84 88 91 95 100 105 110 116 123 129 137     

65 82 85 89 93 98 103 108 114 121 126 136      
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(%) 70 83 86 90 95 100 105 112 119 126 134       

75 84 88 92 97 103 109 116 124 132        

80 84 89 94 100 106 113 121 129         

85 85 90 96 102 110 117 126 135         

90 86 91 98 105 113 122 131          

95 86 93 100 108 117 127           

100 87 95 103 112 121 132           

Likelihood of heat Disorders with Prolonged Exposure or Strenuous Activity 
Caution     Extreme Caution     Danger     Extreme Danger 

Heat Index (1/28/09) 
http://www.weather.gov/om/heat/index.shtml 

Flash Flooding 

Definition:  A flood event that occurs with little to no warning where water levels rise at an extremely fast 
rate.   
 
Description:  Flash flooding results from intense rainfall over a brief period of time, sometimes combined 
with rapid snowmelt, ice jam release, frozen ground, saturated soil, or impermeable surfaces.  Most flash 
flooding is caused by slow-moving thunderstorms or thunderstorms repeatedly moving over the same 
area.  Flash flooding is an extremely dangerous form of flooding which can reach full peak in only a few 
minutes and allows little or no time for protective measures to be taken by those in its path.  Flash flood 
waters move at very fast speeds and can roll boulders, tear out trees, scour channels, destroy buildings, 
and obliterate bridges.  Flash flooding often results in higher loss of life, both human and animal, than 
slower developing river and stream flooding. (Iowa Hazard Mitigation Plan, 2007) 

Grass or Wild-land Fire 

Definition:  A grass or wild-land fire is an uncontrolled fire that threatens life and property in either a rural 
or wooded area. 
 
Description:  Grass or wild-land fires can occur when conditions are favorable such as during periods of 
drought when natural vegetation would be drier and subject to combustibility.  In this plan, grass or wild-
land fires also include corn and bean fires. 
 
Fire spreads quickly; there is no time to gather valuables or make a phone call.  In just two minutes, a fire 
can become life-threatening.  In five minutes, a residence can be engulfed in flames. 
 
Heat and smoke from fire can be more dangerous than the flames.  Inhaling the super-hot air can sear a 
person‟s lungs.  Fire also produces poisonous gases that cause disorientation and drowsiness.  Instead 
of being awakened by a fire, a person may fall into a deeper sleep.  Asphyxiation is the leading cause of 
fire deaths, exceeding burns by a three-to-one ratio.  (Iowa Hazard Mitigation Plan, 2007) 

Hailstorm 

Definition:  A hailstorm is an outgrowth of a severe thunderstorm in which balls or irregularly shaped 
lumps of ice greater than 0.75 inches in diameter fall with rain. 
 
Description:  Hail is produced by many strong thunderstorms.  Strong rising currents of air within a storm 
carry water droplets to a height where freezing occurs.  Ice particles grow in size until they are too heavy 
to be supported by the updraft.  Hail can be smaller than a pea or as large as a softball and can be very 
destructive to plants and crops.  (Iowa Hazard Mitigation Plan, 2007) 

HAZMAT – Fixed Facility 

Definition:  A hazardous material event taking place at a fixed facility is the accidental release of 
chemical substances or mixtures during production, storage or handling at a fixed site, which present a 
danger to the public health or safety. 
 

http://www.weather.gov/om/heat/index.shtml
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Description:  A hazardous substance may cause damage to persons, property, or the environment when 
released.  Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 
500,000 products pose physical or health hazards and can be defined as “hazardous chemicals.”  
Hazardous substances are categorized as toxic, corrosive, flammable, explosive or an irritant.  Hazardous 
material incidents generally affect a localized area, and the use of planning and zoning can minimize the 
area of impact.  (Iowa Hazard Mitigation Plan, 2007) 

HAZMAT - Transportation 

Definition:  A hazardous materials event related to transportation is the accidental release of chemical 
substances or mixtures that present a danger to public health or safety as a result of the transport of such 
materials. 
 
Description:  Each year, over 1,000 new synthetic chemicals are introduced and transported across the 
country via semi truck and train.  Hazardous substances are categorized as toxic, corrosive, flammable, 
explosive or an irritant.  Hazardous material incidents related to transportation generally affect a localized 
area, where the spill or leak occurred.  The release of such materials may be due to old or inadequate 
transport equipment, a traffic accident with a vehicle transporting hazardous material(s), or human error 
relating to filling/emptying hazardous materials from transport equipment. 
 
The following table displays the Hazardous Material Events that have been reported to the Iowa 
Department of Natural Resources (IDNR) from January 2000 to December 2012. 
 
 

Iowa Department of Natural Resources  

                                                                 
Humboldt County Hazardous Spill Summary 2000-2012              

 

Spill # Date City County Entity 

113012-RLT-1327 11/30/2012 Humboldt Humboldt Tucker, R 

111312-RLT-0914 11/13/2012 Renwick Humboldt Tucker, R 

100512-CMG-
1408 10/5/2012 Thor Humboldt Garza, C 

082912-KAL-1700 8/29/2012 Gilmore City Humboldt Lee, K 

012711-MEJ-
0100 1/27/2011 Bradgate Humboldt Johnson, M 

122910-JGK-1615 12/29/2010 Humboldt Humboldt Klatt, J 

111110-CMG-
1409 11/11/2010 Renwick Humboldt Garza, C 

091410-SJW-
1100 9/14/2010 Humboldt Humboldt Wilson, S 

090209-RLT-1405 9/2/2009 Lu Verne Humboldt Tucker, R 

070109-CDS-1614 7/1/2009 Rutland Humboldt Swanson, C 

050709-MEJ-
1455 5/7/2009 Humboldt Humboldt Johnson, M 

040709-JGK-1941 4/7/2009 Renwick Humboldt Klatt, J 

020309-CMG-
1232 2/3/2009 Humboldt Humboldt Garza, C 

012009-JS2-1611 1/20/2009 Bode Humboldt Shryock, J 

https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=23149
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=22870
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=22478
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=22478
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=21907
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=17402
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=17402
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=17246
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=16998
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=16998
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=16537
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=16537
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=13378
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=10070
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=4769
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=4769
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=3631
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=2074
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=2074
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=22371
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012009-TRL-1400 1/20/2009 Livermore Humboldt Lambert, T 

012009-KAL-0802 1/20/2009 Bode Humboldt Lee, K 

012009-EDW-
0801 1/20/2009 Bode Humboldt Wiklund, E 

012009-RLT-0103 1/20/2009 Renwick Humboldt Tucker, R 

012009-RLT-0102 1/20/2009 Goldfield Humboldt Tucker, R 

011909-JBV-1922 1/19/2009 Bode Humboldt 
Vansteenburg, 
J 

011909-JBV-0955 1/19/2009 Humboldt Humboldt 
Vansteenburg, 
J 

122608-KAL-1601 12/26/2008 Ottosen Humboldt Lee, K 

102108-CEB-1138 10/21/2008 Humboldt Humboldt Berg, C 

100308-JGK-1735 10/3/2008 Renwick Humboldt Klatt, J 

081108-RLT-0800 8/11/2008 Livermore Humboldt Tucker, R 

070908-MEJ-
1355 7/9/2008 Humboldt Humboldt Johnson, M 

103107-SJW-
1800 10/31/2007 Gilmore City Humboldt Wilson, S 

082207-RLT-1044 8/22/2007 Humboldt Humboldt Tucker, R 

061407-JBV-0214 6/14/2007 Lu Verne Humboldt 
Vansteenburg, 
J 

052307-RLT-0900 5/23/2007 Lu Verne Humboldt Tucker, R 

042507-MEJ-
1802 4/25/2007 Bode Humboldt Johnson, M 

041907-KAL-1506 4/19/2007 Humboldt Humboldt Lee, K 

012807-CMG-
1707 1/28/2007 Bradgate Humboldt Garza, C 

103106-CEB-1730 10/31/2006 Hardy Humboldt Berg, C 

071106-RLT-1059 7/11/2006 Lu Verne Humboldt Tucker, R 

010606-RLT-1538 1/6/2006 Bradgate Humboldt Tucker, R 

010606-RLT-1534 1/6/2006 Ottosen Humboldt Tucker, R 

102605-MEJ-
1650 10/26/2005 Humboldt Humboldt Johnson, M 

100305-CMG-
1337 10/3/2005 Humboldt Humboldt Garza, C 

022505-RLT-0838 2/25/2005 Humboldt Humboldt Tucker, R 

072504-CEK-1030 7/25/2004 Humboldt Humboldt Krieger, C 

071304-AHB-
1109 7/13/2004 Rutland Humboldt Broughton, A 

063004-KAL-1446 6/30/2004 Rutland Humboldt Lee, K 

052204-JBV-1859 5/22/2004 Bradgate Humboldt 
Vansteenburg, 
J 

https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=1407
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=1180
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=1061
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=1061
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=23065
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=23063
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=515
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=22127
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=9966
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8744
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8385
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=7269
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6404
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6404
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8932
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8932
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=7484
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5811
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5243
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=4355
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=4355
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=4075
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=1848
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=1848
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8926
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6445
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=176
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=175
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8822
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8822
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8372
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8372
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=2557
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6785
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6490
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6490
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6207
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5216
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052204-JBV-0659 5/22/2004 Bradgate Humboldt 
Vansteenburg, 
J 

031004-CEB-2108 3/10/2004 Hardy Humboldt Berg, C 

022504-AHB-
0839 2/25/2004 Rutland Humboldt Broughton, A 

071103-EDW-
1500 7/11/2003 Renwick Humboldt Wiklund, E 

062603-KAL-1420 6/26/2003 Humboldt Humboldt Lee, K 

041503-AHB-
0814 4/15/2003 Humboldt Humboldt Broughton, A 

010702-DLP-1040 1/7/2002 Bode Humboldt Perry, D 

092401-DLP-1426 9/24/2001 Humboldt Humboldt Perry, D 

061901-CWO-
0825 6/19/2001 Humboldt Humboldt Ott, C 

052401-CWO-
1530 5/24/2001 Livermore Humboldt Ott, C 

041001-TRL-1358 4/10/2001 Livermore Humboldt Lambert, T 

040701-CWO-
2103 4/7/2001 Ottosen Humboldt Ott, C 

011300-DLP-1058 1/13/2000 Humboldt Humboldt Perry, D 

Human Disease Incident 

Definition:  A medical, health, or sanitation threat to the general public (such as contamination, 
epidemics, plagues, and insect infestation). 
 
Description:  Public health action to control infectious diseases in the 21

st
 century is based on the 19th 

century discovery of microorganisms the cause of many serious diseases (e.g., cholera and TB).  Disease 
control has resulted from improvements in sanitation and hygiene, the discovery of antibiotics, and the 
implementation of universal childhood vaccination programs.  Scientific and technologic advances have 
played a major role in each of these areas and are the foundation for today‟s disease surveillance and 
control systems.  Scientific findings also have contributed to a new understanding of the evolving relation 
between humans and microbes.  As of January 1, 2000, a total of 60 infectious diseases were designated 
as notifiable at the national level.  A notifiable disease is one for which regular, frequent, and timely 
information regarding individual cases is considered necessary for the prevention and control of the 
disease.  (Iowa Hazard Mitigation Plan, 2007) 

Pipeline Incident 

Definition:  A break in a pipeline creating a potential for an explosion or leak of a dangerous substance 
(oil, gas, etc.) possibly requiring evacuation. 
 
Description:  Iowa is served by many high pressure pipelines to residents and industries.  An 
underground pipeline incident can be caused by environmental disruption, accidental damage, or 
sabotage.  Incidents can range from a small, slow leak that is not ignited to a large rupture in which the 
gas is ignited.  Inspection and maintenance of the pipeline system along with marked gas line locations 
and an early warning and response procedure can lessen the risk to those in proximity to the pipelines. 

Public Disorder 

Definition:  Mass demonstrations or direct conflict by large groups of citizens, as in marches, protest 
rallies, riots, and non-peaceful strikes. 

https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5215
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=2876
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=2553
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=2553
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6438
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6438
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=6103
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=3886
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=3886
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=187
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=8163
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5906
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5906
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5257
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=5257
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=3709
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=3594
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=3594
https://programs.iowadnr.gov/hazardousspills/GeneralInformation.aspx?SpillID=292
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Description:  People assembled together in a manner to substantially interfere with public peace 
constitute a threat, by use of unlawful force or violence against another person, causing property damage; 
or attempting to interfere with, disrupting, or destroying the government, political subdivision, or group of 
people. Labor strikes and work stoppages are not considered in this hazard unless they escalate into a 
threat to the community. Vandalism is usually initiated by a small number of individuals and limited to a 
small target group or institution. Most events are within the capacity of local law enforcement. (Iowa 
Hazard Mitigation Plan, 2007) 

River Flooding 

Definition:  River flooding is the rise or overflow of a river onto adjacent land not usually covered by 
water when the volume of water exceeds the body‟s capacity.  River flooding may occur seasonally, 
where flooding appears almost every year during seasons when rainfall is heavy or winter snows start to 
melt. 
 
Description:  Floods are the most common and widespread of all natural disasters next to fire.  Most 
communities in the United States can experience some kind of flooding after spring rains, heavy 
thunderstorms, winter snow thaws, waterway obstructions, or levee or dam failures.  Often it is a 
combination of these elements that causes damaging floods.  Floodwaters can be extremely dangerous.  
The force of six inches of swiftly moving water can knock people off their feet and two feet of water can 
float a car.  Floods can be slow or fast-rising but generally develop over a period of days.  Flooding is a 
natural and expected phenomenon that occurs annually, usually restricted to specific streams, rivers, or 
watershed areas. 

Severe Winter Storm 

Definition:  Severe winter storms are harsh winter weather conditions that affect day-to-day activities.  
These can include blizzard conditions, heavy snow, blowing snow, heavy sleet, and extreme cold. 
 
Description:  Severe winter storms are common during the winter months of October through April.  The 
various types of extreme winter weather can cause considerable damage.  Heavy snows cause 
immobilized transportation systems, downed trees and power lines, collapsed buildings, loss of livestock 
and wild-land fires.  Blizzard conditions are winter storms that last at least three hours with sustained wind 
speeds of 35 mph or more, reduced visibility of ¼ mile or less, and whiteout conditions.  Heavy snows of 
more than 6 inches in a 12-hour period or freezing rain greater than ¼ inch accumulation causing 
hazardous conditions in the community can slow or stop the flow of vital supplies as well as disrupt 
emergency and medical services.  Loose snow begins to drift when the wind speed reaches 9 to 10 mph 
under freezing conditions.  The potential for some drifting is substantially higher in open country than in 
urban areas where buildings, trees, and other features obstruct the wind.  Frigid temperatures and wind 
chills are dangerous to people, particularly the elderly and the very young.  Dangers include frostbite or 
hypothermia.  Water pipes, livestock, fish, wildlife and pets are also at risk from extreme cold and severe 
winter weather.  (Iowa Hazard Mitigation Plan, 2007) 
 
Measurements (Wind Chill Index) 
The wind chill temperature index measures how cold people feel when outside.  Wind chill is based on 
the rate of heat loss from exposed skin caused by wind and cold.  As the wind increases, it draws heat 
from the body, driving down skin temperature and eventually the internal body temperature.  The wind 
therefore makes it feel much colder.  If the temperature is at 0°F and the wind is blowing at 15 mph, the 
wind chill is -19°F.  At this wind chill temperature, exposed skin can freeze in 30 minutes.   
 
Below is a revised wind chill table that was introduced by the National Weather Service on November 1, 
2001.  The new index was tested on human subjects and is based on heat loss from exposed skin.  The 
old index, formulated in 1945 by Antarctic explorers, measured the cooling rate of water. 
 

Temperature (°F) 
 Calm 40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 
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Wind 
(mph) 

5 36 31 25 19 13 7 1 -5 -11 -16 -22 -28 -34 -40 -46 -52 -57 -63 

10 34 27 21 15 9 3 -4 -
10 

-16 -22 -28 -35 -41 -47 -53 -59 -66 -72 

15 32 25 19 13 6 0 -7 -
13 

-19 -26 -32 -39 -45 -51 -58 -64 -71 -77 

20 30 24 17 11 4 -2 -9 -
15 

-22 -29 -35 -42 -48 -55 -61 -68 -74 -81 

25 29 23 16 9 3 -4 -11 -
17 

-24 -31 -37 -44 -51 -58 -64 -71 -78 -84 

30 28 22 15 8 1 -5 -12 -
19 

-26 -33 -39 -46 -53 -60 -67 -73 -80 -87 

35 28 21 14 7 0 -7 -14 -
21 

-27 -34 -41 -48 -55 -62 -69 -76 -82 -89 

40 27 20 13 6 -1 -8 -15 -
22 

-29 -36 -43 -50 -57 -64 -71 -78 -84 -91 

45 26 19 12 5 -2 -9 -16 -
23 

-30 -37 -44 -51 -58 -65 -72 -79 -86 -93 

50 26 19 12 4 -3 -10 -17 -
24 

-31 -38 -45 -52 -60 -67 -74 -81 -88 -95 

55 25 18 11 4 -3 -11 -18 -
25 

-32 -39 -46 -54 -61 -68 -75 -82 -89 -97 

60 25 17 10 3 -4 -11 -19 -
26 

-33 -40 -48 -55 -62 -69 -76 -84 -91 -98 

 
Frostbite Time = 30 minutes     10 minutes     5 minutes 

NWS Windchill Chart (1/28/09) 
http://www.weather.gov/os/windchill/index.shtml 
http://www.infoplease.com/ipa/A0001374.html 

Sink Holes 

Definition:  A depression or hole in the surface topography of the earth that is caused by natural or man-
made, wearing and weakening, of material below the surface. 
 
Description:  Sinkholes are common where the rock below the land surface is limestone, carbonate rock, 
salt beds or rocks that can naturally be dissolved by ground water circulating through them.  As the rock 
dissolves, spaces and caverns develop underground.  Sinkholes are dramatic because the land usually 
stays intact until the underground spaces get too big, at that point the spaces suddenly collapse and a 
depression in the earth results. These depressions can vary in size, from a few feet in diameter, to a large 
enough size to consume houses or roads. 

New sinkholes have been correlated to land-use practices, especially from ground-water pumping and 
from construction and development practices.  Sinkholes can also form when natural water-drainage 
patterns are changed and new water-diversion systems are developed.  Some sinkholes form when the 
land surface is changed, such as when industrial and runoff-storage ponds are created.  The substantial 
weight of the new material can trigger an underground collapse of supporting material, thus causing a 
sinkhole. 

The overburden sediments that cover buried cavities in the aquifer systems are delicately balanced by 
ground-water fluid pressure.  The water below ground is actually helping to keep the surface soil in place.  
Therefore, when groundwater is pumped for urban water supply or irrigation, the groundwater cavities 
become empty and no longer have the water to support the soils above, thus producing sinkholes.   

Structural Failure 

Definition:  The collapse of any portion of a public or private structure including roads, bridges, towers 
and buildings. 
 
Description:  A road, bridge or building may collapse due to the failure of the structural components or 
because the structure was overloaded.  Natural events such as heavy snow may cause a roof of a 
building to collapse under the weight of the snow.  Heavy rains and flooding can undercut and washout a 

http://www.weather.gov/os/windchill/index.shtml
http://www.infoplease.com/ipa/A0001374.html
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road or bridge.  The age of the structure is sometimes independent of the cause of the failure.  
Enforcement of building codes can better guarantee that structures are designed to hold up under normal 
conditions.  Routine inspection of older structures may alert inspectors to “weak” points.   
 
When a structure does fail, the level of damage and severity of the failure is dependent on factors such as 
the size of the building or bridge, the number of occupants of the building, the time of day, day of week, 
amount of traffic on the road or bridge and the type and amount of products stored in the structure.  (Iowa 
Hazard Mitigation Plan, 2007) 

Structural Fire 

Definition:  An uncontrolled fire in a populated area that threatens life and property and is beyond the 
normal day-to-day response capabilities. 
 
Description:  Structural fires present a far greater threat to life and property and the potential for much 
larger economic losses.  Modern fire codes and fire suppression requirements in new construction and 
building renovations, coupled with improved firefighting equipment, training and techniques, lessen the 
chance and impact of a major urban fire.  Most structural fires occur in residential structures, but the 
occurrence of a fire in a commercial or industrial facility could affect more people and pose a greater 
threat to those near the fire or fighting the fire because of the volume or type of the material involved. 

Terrorism 

Definition:  Terrorism comes in multiple forms including agro, biological, chemical, cyber, conventional 
and enemy attack. 
 

Agro-Terrorism:  An action causing intentional harm to an agricultural product or vandalism of 
an agricultural/animal-related facility.  Events might include the following examples; animal rights 
activists who release mink or lab animals; disgruntled employees who intentionally contaminate 
bulk milk tanks or poison animals; eco-terrorists who destroy crops/facilities; theft of agricultural 
products, machinery or chemicals; or criminals who vandalize agricultural facilities. 
 
Biological Terrorism:  The use of biological agents against persons or property in violation of 
the criminal laws of the United States for purposes of intimidation, coercion or ransom. 
 
Chemical Terrorism:  The use or threat of chemical agents against persons or property in 
violation of the criminal laws of the United States for purposes of intimidation, coercion or ransom. 
 
Conventional Terrorism:  The use of conventional weapons and explosives against persons or 
property in violation of the criminal laws of the United States for purposes of intimidation, coercion 
or ransom. 
 
Cyber Terrorism:  Electronic attacks using one computer system against another in order to 
intimidate people or disrupt other systems. 
 
Enemy Attack: An incident which would cause massive destruction and extensive casualties.  An 
all-out war would affect the entire population. Some areas would experience direct weapons‟ 
effects: blast, heat, and nuclear radiation; others would experience indirect weapons‟ effect, 
primarily radioactive fallout. 

 
Description:   

Agro-Terrorism:  This category covers a wide variety of incidents from the intentional 
introduction of disease, vandalism of facilities, theft of agricultural products, machinery or 
chemicals; the release of animals and/or the contamination of agricultural products.  Depending 
upon the type of action taken, the implications will vary greatly. 
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Biological Terrorism:  Liquid or solid contaminants can be dispersed using sprayers or aerosol 
generators, or by point or line sources such as munitions, covert deposits or moving sprayers.  
Biological agents may pose viable threats from hours to years depending upon the agent and the 
conditions in which it exists.  Depending on the agent used and the effectiveness with which it is 
deployed, contamination can be spread via wind and water.  Infections can be spread via human 
or animal vectors.  Agro-terrorism is the direct, generally covert, contamination of food supplies or 
introduction of pests or disease agents to crops and livestock. 
 
Chemical Terrorism:  Liquid, aerosol or dry contamination can be dispersed using sprayers or 
other aerosol generators, liquids vaporizing from puddles or containers, or munitions.  Other 
dispersal methods may include intentional releases from petro-chemical facilities or intentional 
releases during rail or truck transportation.  Chemical agents may pose viable threats for hours to 
weeks depending on the agent and the conditions in which it exists.  Contamination can be 
carried out of the initial target area by persons, vehicles, water and wind.  Chemicals may be 
corrosive or otherwise damaging over time if not mitigated. 
 
Conventional Terrorism:  Detonation of an explosive device on or near a target that is generally 
delivered by a person, vehicle, or projectile.  Hazard effects are instantaneous; additional 
secondary devices may be used, lengthening the duration of the hazard until the attack site is 
determined to be clear.  The extent of damage is determined by the type and quantity of the 
explosive.  Effects are generally static other than cascading consequences, incremental structural 
failures, etc.  Conventional terrorism can also include tactical assault or sniping from remote 
locations. 
 
Cyber Terrorism:  Cyber terrorism may last from minutes to days depending upon the type of 
intrusion, disruption, or infection. Generally, there are no direct effects on the built environment, 
but secondary effects may be felt depending upon the system being terrorized. Inadequate 
security can facilitate access to critical computer systems, allowing them to be used to conduct 
attacks. 
 
Enemy Attack:   The federal government monitors the international political and military activities 
of other nations and would notify the state of Iowa of escalating military threats. There are many 
smaller military installations in Iowa. Most are Iowa National Guard assets spread throughout the 
state comprised of various military units and functions. 

Thunderstorm and Lightning 

Definition:  Thunderstorms are the atmospheric imbalance and turbulence that may result in thunder, 
heavy rains (which may cause flash flooding), and strong winds reaching or exceeding 58 mph resulting 
in tornadoes, surface hail of at least 0.75 inches in diameter, and lightning.  The National Weather 
Service considers a thunderstorm severe if it produces hail at least ¾ inches in diameter, wind 58 mph or 
high, or tornadoes. 
 
Description:  Atmospheric imbalance and turbulence caused by: (1) the rapid rising of unstable warm air 
into the atmosphere, (2) a sufficient amount of moisture to form clouds and produce rain, and (3) the 
collision of separate weather fronts (warm and cold) creating an upward lift of air currents.  These 
conditions may result in thunder, heavy rains, which may cause flash flooding, and strong winds reaching 
or exceeding 58 mph resulting in tornadoes, or surface hail of at least 0.75 inches in diameter.  When the 
water rises to between 15,000 and 25,000 feet above sea level, it begins a chemical process to turn the 
water into ice.  This process creates a build-up of positive and negative charges that produce an upsurge 
of electricity that releases towards the earth in 50-yard sections called ladders that are searching for a 
source of conduction.  When a suitable source is located, the connection is made creating a circuit.  
When the circuit is complete, the charge is then transferred from the cloud where it was formed, to the 
site in the ground where the circuit was made.  A lightning bolt can approach a temperature of 50,000 
degrees Fahrenheit at the site of impact in a split second.  This rapid heating, expansion, and cooling of 
air near the lightning bolts create thunder.  Thunderstorms are common in Iowa and can occur singly, in 
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clusters, or in lines.  Most thunderstorms produce only thunder, lightning, and rain.  Severe storms 
however, can produce tornadoes, high straight-line winds above 58 mph, microbursts, lightning, 
hailstorms, and flooding.  High straight-line winds, which can often exceed 60 mph, are common 
occurrences and are often mistaken for tornadoes.  Lightning occurs with all thunderstorms even if the 
buildup of electricity isn‟t strong enough to send a bolt to the ground.  (Iowa Hazard Mitigation Plan, 2007) 

Tornado 

Definition:  A violent, destructive, rotating column of air taking the shape of a funnel that progresses in a 
narrow, erratic path.  Rotating wind speeds can exceed 300 mph and travel across the ground at average 
speeds of 25 to 30 mph. 
 
Description:  A tornado is a violent whirling wind characteristically accompanied by a funnel shaped 
cloud extending down from a cumulonimbus cloud.  A tornado can be a few yards to about a mile wide 
where it touches the ground.  An average tornado, however, is a few hundred yards wide.  It can move 
over land for distances ranging from short hops to many miles, causing great damage wherever it 
descends.  The funnel is made visible by the dust sucked up and by condensation of water droplets in the 
center of the funnel.  The rating scale used to rate tornado intensity is called the Enhanced Fujita Scale, 
which started being used February 1, 2007.  (Iowa Hazard Mitigation Plan, 2007)  The table below further 
describes the scale and the amount of damage that can result from that type of tornado: 
 

Scale 
Wind 
Speed 

Potential Damage 

EF0 65-85 
mph 

Light Damage. 
Peels surface off some roofs; some damage to gutters or siding; branches 
broken off trees; shallow-rooted trees pushed over. 
Confirmed tornadoes with no reported damage (i.e. those that remain in open 
fields) are always rated EF0. 

 

EF1 86-110 
mph 

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

EF2 111-
135 
mph 

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

EF3 136-
165 
mph 

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

EF4 166-
200 
mph 

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

EF5 201+ 
mph 

Total destruction. 
Strong frame houses leveled off foundations and swept away; automobile-sized 
missiles fly through the air in excess of 100m; steel reinforced concrete 
structure badly damaged; high-rise buildings have significant structural 
deformation; incredible phenomena will occur. 
So far there have been two EF5 tornadoes recorded since the Enhanced Fujita 
Scale was introduced on February 1, 2007.  The most recent one occurring in 
Parkersburg, Iowa on May 25, 2008 which leveled ½ the city. 

http://www.spc.noaa.gov (1/28/09) 

Transportation Event 

Definition:  Humboldt County Grouped Highway and Railway Transportation Incidents  
Highway Transportation Incident:  A single or multi-vehicle incident which results in property damage 
and/or death(s)/injury(s). A derailment or a train accident which directly threatens life or property, or which 
adversely impacts a community‟s capabilities to provide emergency services. 
 

http://www.spc.noaa.gov/
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Railway Transportation Incident: A derailment or a train accident which directly threatens life or 
property, or which adversely impacts a community‟s capabilities to provide emergency services. 
 
Description:  Humboldt County Grouped Highway and Railway Transportation Incidents 
 
Highway Transportation Incident:  An extensive transportation network exists in Iowa.  Local residents, 
travelers, businesses, and industries rely on this network on a daily basis.  Thousands of trips a day are 
made on the streets, roads, highways, and interstates in the state.  If the designed capacity of the 
roadway is exceeded, the potential for a major highway incident increases.  Weather conditions play a 
major factor in the ability of traffic to flow safely in and through the state as does the time of day (rush 
hour) and day of week.  Incidents involving buses and other high-occupancy vehicles could trigger a 
response that exceeds the normal day-to-day capabilities of response agencies. 
 
Railway Transportation Incident: Railway incidents may include derailments, collisions, and 
highway/rail crossing incidents.  Train incidents can result from a variety of causes including; human 
error, mechanical failure, faulty signals, and problems with the track.  Results of an incident can be range 
from minor “track hops” to catastrophic hazardous materials incidents and even passenger casualties.  
With the many miles of track in Iowa, there are numerous at-grade crossings at which vehicles must cross 
the trains‟ path. 

Watershed Pollution 

Definition:  When pollutants enter rivers, lakes, and ground water systems through point and non-point 
pollution sources. 
 
Description:  Point source pollution is when pollutants get dumped directly into a pipe that feeds into a 
stream, or when pollutants are dumped directly into the water source itself.  These can be traced back to 
a specific location, or “point”, such as an industrial facility, wastewater treatment plant, etc.  However, 
most water quality problems in Iowa‟s lakes and streams are cause by non-point source pollution 
 
Non-point source pollution happens when rainfall, snowmelt, or irrigation water runs over land or through 
the ground and picks up pollutants and deposits them into streams, lakes, or groundwater.  These 
pollutants include excess soil, bacteria and nutrients (from farm fertilizers and manure). 
 
Keeping these pollutants out of our water is important for many reasons.  Humans depend on clean water 
for drinking water and recreation like swimming, boating and fishing.  Aquatic life, such as fish, also 
depends on clean water to survive.  (Iowa Hazard Mitigation Plan, 2007) 

Windstorm 

Definition: 
Windstorms consist of extreme winds associated with severe winter storms, severe thunderstorms, 
downbursts, and very strong pressure gradients. 
 
Description: 
Windstorms generally produce wind speeds in excess of 50 mph, and/or produce (extensive) property 
damage, injuries, and/or death.  These events can range from a few hundred feet in extent up to tens of 
miles wide and several hundred miles long. 
 
Measurements 

One of the first scales to estimate wind speeds and the effects was created by Britain‟s Admiral Sir 
Francis Beaufort (1774-1857).  He developed the scale in 1805 to help sailors estimate the winds via 
visual observations.  The scale starts with 0 and goes to a force of 12.  The Beaufort scale is still used 
today to estimate wind strengths.  (Iowa Hazard Mitigation Plan, 2007) 
 

Force Wind 
Speed 

WMO 
Classification 

Appearance of Wind Effects on 
Land 
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(mph) 

0 0-1 Calm Calm, smoke rises vertically 

1 1-3 Light Air Smoke drift indicates wind 
direction, still wind vanes 

2 4-7 Light Breeze Wind felt on face, leaves rustle, 
vanes begin to move 

3 8-12 Gentle Breeze Leaves and small twigs constantly 
moving, light flags extended 

4 13-18 Moderate Breeze Dust, leaves, and loose paper 
lifted, small tree branches move 

5 19-24 Fresh Breeze Small trees in leaf begin to sway 

6 25-31 Strong Breeze Larger tree branches moving, 
whistling in wires 

7 32-38 Near Gale Whole trees moving, resistance 
felt walking against wind 

8 39-46 Gale Whole trees in motion, resistance 
felt walking against wind 

9 47-54 Strong Gale Slight structural damage occurs, 
slate blows off roofs 

10 55-63 Storm Seldom experience on land, trees 
broken or uprooted, “considerable 

structural damage” 

11 64-72 Violent Storm Very rarely experienced, 
accompanied by wide-spread 

damage 

12 73-83 Hurricane -- 
The Beaufort Wind Scale (1/28/09) 

http://www.zetnet.co.uk/sigs/weather/Met_Codes/beaufort.htm 
http://www.spc.noaa.gov/faq/tornado/beaufort.html 

http://www.zetnet.co.uk/sigs/weather/Met_Codes/beaufort.htm
http://www.spc.noaa.gov/faq/tornado/beaufort.html


Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

50 

Chapter 4:  Vulnerability Assessment & Loss Estimates 
According to FEMA a “Vulnerability Assessment provides the extent of injury and damages that may 
result from a hazard event of a given intensity in a given area”.  Also, “vulnerability is susceptibility to 
physical injury, harm, damage or economic loss” (FEMA, 2006).  To determine the extent of each city in 
Humboldt County that is susceptible to damages from each hazard, we begin by estimating the exposure 
of each element, which according to FEMA “is the people, property, systems, or functions that could be 
lost to a hazard”.  FEMA goes on to say that “exposure includes what lies in the area the hazard could 
affect” (FEMA, 2006). Overall, Humboldt County is vulnerable to a wide range of hazards including; air 
transportation event, communications failure, dam failure, drought, earthquake, energy failure, expansive 
soils, extreme heat, flash flooding, grass or wild-land fire, hailstorm, human disease incident, HAZMAT - 
fixed facility, HAZMAT – transportation, landslide, pipeline incident, public disorder, river flooding, severe 
winter storm, sink holes, structural failure, structural fire, terrorism, thunderstorm and lightning, tornados, 
transportation event, watershed pollution and windstorms. 
 
Upon determining the extent of exposure (or hazard area) the susceptible damages are determined and 
discussed, from there the loss estimates are calculated.  An example of the tables used in calculating the 
loss estimates of each hazard is displayed below.  Structural data for each city came from the Humboldt 
County Assessor, 2010 and population data came from the U.S. Census, 2010. 
 

 
Type of 

Structure 

Number of Vulnerable 
Structures 

Potential Damages 
(Loss Estimates) 

Number of People 
Vulnerable 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in City $ loss 
from 

Hazard  

% loss 
from 

Hazard  

# in 
City 

#in 
Hazard 

area 

% in 
Hazard 

area 

Residential   % $ $ %    

Commercial   % $ $ % 

Agricultural   % $ $ % 

Industrial   % $ $ % 

Total    % $ $ % 

 
The calculations for „Number of Vulnerable Structures‟ are based on those structures that are exposed to 
each hazard; therefore, vulnerable structures include those structures that have the potential of being 
impacted by a hazard.  For example; a tornado can strike any random area at one time; therefore 100% 
of the community may be vulnerable to a tornado.  However, if a tornado was to strike a community 
there‟s a chance that it may not impact the entire community; therefore, while 100% of the community 
may be vulnerable to a tornado, 100% of the community would not necessarily experience damages.  
Based on each city's vulnerability, more specific estimates of potential damages or losses were deduced, 
as explained below 
 
“Potential Damages”, also known as the Loss Estimates, vary based on the city and the hazard.  For 
example; a pipeline incident may impact each city differently depending on its location and substance.  
Using GIS, an area where potential damages due to a pipeline incident can be specifically laid-out; using 
this specified area, detailed loss estimates can be calculated. However, for thunderstorms and lightning a 
specific area of damages is difficult to lay out; therefore, using different data including state historical data 
and/or committee spatial or vulnerability ratings loss estimates can be calculated.  The process used for 
each hazard is explained in each community‟s Vulnerability Assessment & Loss Estimate Section, which 
is displayed in Section 2 of their referenced appendix (Appendices A-J). 
 
The “Number of People Vulnerable” for each hazard was based on the Residential “Number of Vulnerable 
Structures”.  By multiplying the average household size of each city by the number of vulnerable, 
residential structures in that city, the number of residents at risk could be calculated.  This is explained in 
further detail in each community‟s Vulnerability Assessment & Loss Estimate Section, which is displayed 
in Section 2 of their referenced appendix (Appendices A-J). 
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Chapter 5:  Mitigation Strategies and Priorities 

The Research, Review, and Prioritization Process 

After the hazard risk analysis was completed for each community, the individual hazard mitigation 
committee brainstormed and focused on mitigation actions that might reduce or eliminate the loss of 
property and life due to hazards throughout the community.   
 
Each committee was supplied with a supplement to provide help in picking mitigation activities for specific 
hazards.  The supplement was titled Mitigation Ideas:  Possible Mitigation Measures by Hazard Type, a 
mitigation planning tool for communities.  The booklet contained a list of possible hazard mitigation 
measures for communities compiled from experience and discussions within the states of FEMA Region 5 
(Illinois, Indiana, Michigan, Minnesota, Ohio and Wisconsin).  The list gives mitigation ideas for of natural 
hazard types, such as flood or tornados.  These are then followed by types of man-made hazards.  As 
extensive as the list is, it does not prohibit other local ideas for activities to save lives and prevent or 
reduce damages in the futures.  Many of the ideas and actions are developed in other FEMA publications, 
including www.fema.gov, as well as in publications of other federal and state agencies. 
 
After listing all of the possible hazard mitigation actions, the committees then discussed the list again, and 
selected from it all of the actions that were the most realistic, and actions that they thought would be 
feasible for the community.   
 
The selected actions were then moved to the next step of feasibility, which is the prioritization of hazard 
mitigation actions.  This step was split into two stages.  The first stage was to perform a STAPLEE 
analysis for each mitigation action.  The second stage was to look at the results of the STAPLEE analysis 
and determine which actions would have the highest priority based on the need of the community and the 
likelihood of the actions completion. 

Goals and Objectives 

Communities were given the option to establish their goals using one of two approaches.  The first 
approach consisted of a bottom-up approach where goals and objectives were created using the 
mitigation actions that the committee developed.  The other approach was to use a top-down tactic, 
where the committee determined their overall hazard mitigation goals, then worked down to establish 
more specific objectives and even more specific mitigation actions.  Each community‟s hazard mitigation 
goals are displayed in Section 3 of their referenced appendix (Appendices A-J). 

STAPLEE Analysis 

STAPLEE is an acronym that refers to the various dimensions of feasibility that must be considered 
before an action is implemented.  The STAPLEE is a Cost Benefit study for each action.   
 
The committee was asked to consider the following questions for each category when doing the analysis:   
 
Social – Is the mitigation action socially acceptable?  Will the action adversely affect any one segment of 
the population?  What are the social costs of the action?  What are the social benefits of the action? 
 
Technical – Is the proposed action technically feasible and does it provide the appropriate level of 
protection?  Will the action create more problems than it solves/ what are the technical costs and benefits 
of the action? 
 
Administrative - Does the community have the capability (staff, expertise, funding) to implement the 
action?  Can the community provide the necessary maintenance?  Can the action be accomplished in a 
timely manner?  What are the administrative costs and benefits of the action? 
 
Political – Is the mitigation action politically acceptable?  What are the political costs and benefits of the 
action? 

http://www.fema.gov/
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Legal – Does the community have the authority to implement the proposed action?  Is the action likely to 
be challenged by stakeholders who may be negatively affected?  What are the legal costs and benefits of 
the action? 
 
Economic – Do the costs of the action seem reasonable for the size of the problem and the likely 
benefits?  What burden will be placed on the local economy to implement and maintain the action?  What 
are the economic costs and benefits of the action? 
 
Environmental – How will the action affect the natural environment?  Will the action comply with local, 
State, and Federal environmental regulations?  What are the environmental costs of the action?  What 
are the environmental benefits of the action? 
 
The STAPLEE analysis was scored using a simple scoring system.  In each category, for each action, if 
the action would be considered favorable it would be given a Yes (Y), if negative or less favorable a No 
(N) was given, and a Maybe (M) for a neutral rating.  If the question was not applicable, then it was given 
a N/A.  The scores were then tallied after answering all of the questions for each of the mitigation actions.  
The chart for the STAPLEE analysis is shown below:  
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Tiling 
surface 
water away 
from city 

Y Y M Y Y N N Y Y Y Y N/A Y N Y Y Y Y Y N/
A 

N Y N/A 9 

Tree 
trimming and 
structural 
proximity to 
power lines  

Y Y Y N Y Y N Y Y Y Y N/A Y N Y Y Y Y Y N/
A 

N/
A 

Y N/A 11 

Snow plow 
attachments  

Y Y Y Y Y Y Y Y Y Y Y N/A Y N Y Y Y Y Y N/
A 

N/
A 

Y N/A 15 

Generator 
for 
community 
center  

Y Y Y Y Y Y N Y Y Y Y N/A Y N Y Y Y Y N/
A 

N/
A 

N/
A 

N/A N/A 11 

Plant living 
snow fences  

Y Y Y Y Y Y N Y Y Y Y N/A Y N Y Y Y Y Y Y Y Y N/A 15 

 
Tallying the scoring of the STAPLEE is done by adding one point to every „Yes‟ answer and subtracting 
one point for every „No‟ answer.  If communities give a „Maybe‟ or „N/A‟ answer, there will be no point 
added or subtracted to that score.  The answers that are shaded in red are questions that were given a 
„Yes‟ answer, but a „Yes‟ answer for these questions signifies a negative effect on the City, likewise for 
„No‟ answers having a positive effect on the City.  In this instance a „No‟ answer would add a point and 
„Yes‟ answer would subtract a point.  
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Each community‟s hazard mitigation STAPLEE results are displayed in Section 3 of their referenced 
appendix (Appendices A-J). 

Prioritization Process 

Upon completion of the STAPLEE analysis, the Hazard Mitigation Committee was presented with the 
results to use as a basis to determine the prioritization of each hazard mitigation action.  While the 
committee understood that the STAPLEE analysis was an approach to help prioritize each hazard 
mitigation action, they determined that many of the actions held a different prioritization to them than was 
exemplified in the STAPLEE results.  This was usually due to the fact that funding and project readiness, 
which are costs, had a heavier weight to some communities, than the benefits of the action. 
 
Upon reviewing the STAPLEE results, the committee evaluated all of the hazard mitigation actions and 
decided how long they thought each project might realistically be started.  Based on this, the committee 
determined which projects were significant priorities for their community/area depending on how urgent 
they determined each action was to complete or if the funds were available and how soon they could see 
the project being implemented; not necessarily contingent upon what the STAPLEE suggested.  
Therefore, the actions were prioritized as follows:  Priority I projects were projects that the committee 
determined would be started within 1 year of the plan being adopted.  Priority II projects were actions that 
would be started within 2-4 years of the plan being adopted.  Priority III projects were actions that would 
be started within 5 or more years of the plan being adopted.  The list of the hazard mitigation actions 
along with their final priority, as determined by each hazard mitigation committee is shown in Section 4 of 
their referenced appendix (Appendices A-J). 
 
Items were prioritized using a similar table as the sample shown below.  A table such as this was also 
used to complete the action plan, which is discussed in Chapter 6 on the following page.   
 

Mitigation Action Priority 
Department 
Responsible 

Completion 
Date 

Tree trimming and structural proximity to power lines  I Mid-American Energy 2011 

Snow plow attachments  I 
Public Works 
Department 

2011 

Update signage on streets (truck/no truck traffic signs, 
lights by railroad, road closed signage) 

I 
Public Works 
Department 

2011 

Subsidizing citizens utilities in extreme heat  I Mid-American Energy 2011 
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Chapter 6:  Action Plan 

 

Action Plan 

The Action Plan is a combination of the description of the mitigation action, the hazards addressed by 
each action, the prioritization of action, the responsible department/party for the action, the estimated cost 
of the action, the potential funding source for the action, the mitigation measure category, and the target 
completion date of the action. All of these categories are combined in an easy to reference chart for future 
projects.  An example of the chart is shown below: 
 
Estimated costs for each action is graded as:  minimal, low, moderate or high based on the following: 
 

Minimal:  Cost estimate is $9,999 or less; 
Low:  Cost estimate ranges from $10,000 - $99,999; 
Moderate:  Cost estimate ranges from $100,000 - $299,999; 
High:  Cost estimate is $300,000 or higher. 

 
 Examples of action tables: 
 

Tree trimming and structural proximity to power lines 

Description This action is to begin a tree trimming management program for 
the City of Clare.  The purpose of this enforcement is to reduce 
the frequency of power outages due to downed tree limbs and 
reduce the amount of vegetative debris after severe storms.   

Hazards Addressed Thunderstorm and Lightning, Hailstorm, Severe Winter Storm, 
and Windstorms 

Priority I 

Responsible Dept./Party City of Clare, Mid American Energy 

Estimated Cost Minimal 

Potential Funding Source General fund property taxes 

Mitigation Measure 
Category 

Prevention 

Target Completion Date 2015 

 
 
 

Snow plow attachments 

Description This action was created to add more snow plow attachments to 
the City owned snow removal trucks. Some example may 
include larger updated plows and blowers as well as sand and 
salt spreaders.  

Hazards Addressed Severe Winter Storms 

Priority I 

Responsible Dept./Party City of Clare 

Estimated Cost Low 

Potential Funding Source General Fund, Road Tax 

Mitigation Measure 
Category 

Property Protection and Emergency Services Protection 

Target Completion Date 2011 

 
 
Each community‟s hazard mitigation Action Plans are displayed in Section 4 of their referenced appendix 
(Appendices A-J). 
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Mitigation Categories 

 
Prevention Actions 
Prevention actions are intended to address future development.  These actions ensure that future 
development does not increase hazard losses and guide future development away from hazards, while 
maintaining other community goals, such as economic development and quality of life. 
 
Communities can achieve significant progress toward hazard resistance through prevention actions.  
Prevention actions are particularly effective in areas that have not been developed or where capital 
investment has not been substantial.  
 
Examples: 

 Zoning codes, such as an overlay zone that limits development in a floodplain 

 Open space preservation and development of parks and recreational areas in hazard prone areas 

 Land development regulations, such as requiring large lot sizes to ensure a minimum amount of 
impervious surface area 

 Storm water management regulations that call for retention/detention basins and clearing of 
ditches 

 Dune and beach maintenance and regulations that prohibit any development activity beyond the 
dunes 

 Capital Improvement Planning that prevents extension of public infrastructure into hazard areas 

 Building or fire codes that require certain types of roofing or sprinkler systems 
 

 
Property Protection Actions 
Property protection actions modify existing buildings or their surroundings to reduce risk.  These actions 
directly protect people and property at risk. 
 
Protecting a building does not necessarily affect the building‟s appearance and is therefore a popular 
mitigation action for historic and cultural sites. 
 
Examples: 

 Acquisition – public procurement and management of lands that are vulnerable to damage from 
hazards 

 Relocation – permanent evacuation of hazard-prone areas through movement of existing hazard-
prone structures to safer areas 

 Retrofitting – modifying structures to reduce damage by future hazard events 

 Flood-proofing – modifying a flood-prone structure to reduce future flood damage by preventing 
water from entering the structure or by designing the structure so that water can flow through it 
harmlessly 

 
 
Public Education and Awareness Mitigation Actions 
Public education and awareness actions inform and remind the public about hazards and the actions they 
can take to avoid potential damage and injury.  These actions are directed toward property owners, 
potential property owners, business owners, and visitors to the community. 
 
Examples: 

 Providing hazard maps and other hazard information to homeowners 

 Developing a Web site that makes hazard information publicly available 

 Developing and implementing outreach programs that provide hazard and mitigation information 
to the public 

 Asking business owners to provide mitigation information to employees 

 Mailing or delivering notices about hazards to residents and property owners in specific, hazard-
prone areas 
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 Preparing displays about hazards and mitigation in widely used facilities, such as libraries, public 
buildings, and malls 

 Printing information about hazard mitigation in newspapers or airing announcements and 
interviews on radio and television stations 

 Providing information to property owners using a videotape or a printed booklet 

 Making presentations at neighborhood meetings 

 Adopting a real estate disclosure requirement so that potential property owners are informed of 
the risk before purchase 

 Designing and delivering educational programs for school age children or adults 
 
Natural Resources Protection Actions 
Natural resources protection actions reduce the intensity of hazard effects and improve the quality of the 
environment and wildlife habitats.  They are usually implemented by parks, recreation, or conservation 
agencies or organizations 
 
Examples: 

 Erosion and sediment control programs 

 Wetlands protection programs 

 Expanding public open space 

 Environmental restoration or freshwater and sediment diversion programs 
 
Emergency Services Protection Actions 
Emergency services protect people before, during, and after a hazard event.  Most counties/parishes and 
many cities have emergency management offices to coordinate warnings about, response to, and 
recovery from a disaster.  Actions taken to ensure the continuity of emergency services are considered 
mitigation actions.  
 
Examples: 

 Protection of warning system capability 

 Protection or hardening of critical facilities, such as fire stations and hospitals 

 Protection of infrastructure, such as roads that are needed for emergency response 
 
Structural Mitigation Actions 
Actions in this category directly protect people at risk.  They are called “structural” because they involve 
construction of manmade structures or devices to control hazards. 
 
Examples: 

 Reservoirs to store drinking water 

 Levees, floodwalls, and seawalls to reduce the likelihood of flooding 

 Diversion of storm water away from developed areas 

 Channel modifications to move storm water away from development more quickly 
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Chapter 7:  Plan Maintenance and Adoption 
This chapter provides an overview of the overall strategy for plan maintenance and outlines the method 
and schedule for monitoring, updating, and evaluating the plan.  The chapter also discusses incorporating 
the plan into existing planning mechanisms and how to address continued public involvement. 

Monitoring, Evaluating, and Updating Plan 

Hazard Mitigation Planning Committee 
 
With the adoption of this plan, the Emergency Management Commission will be tasked with initiating the 
review, evaluation, and maintenance of the plan.  The Emergency Management Commission will be in 
charge of making it a priority to update the Humboldt County Multi-Jurisdictional Hazard Mitigation Plan.  
The Humboldt County Multi-Jurisdictional Hazard Mitigation Plan will be evaluated once a year for 
potential changes, and to maintain compliance with FEMA rules and regulations.  If Humboldt County, or 
any individual city, does decide to update the plan, the Emergency Management Commission will be 
responsible to initiate the update.  If there is not an update within four years of the plan being adopted, 
then the process will begin to update the plan.  The Emergency Management Commission will coordinate 
the meeting time and place and will notify the other members of the committee.  If a new committee 
needs to be formed, it should be compromised of representatives of the city government, businesses, 
citizens, emergency staff, school board, etc.  The members of the Emergency Management Commission 
agree to: 
 

 Meet annually to monitor and evaluate the implementation of the hazard mitigation plan 

 Act as a forum for hazard mitigation issues 

 Disseminate hazard mitigation ideas and activities to all members of the committee 

 Pursue the implementation of hazard mitigation actions that are included in the plan 

 Monitor any sources of possible funding to help the community implement the plan‟s 
recommended actions 

 Monitor and assist in implementation and update of this plan 

 Inform and gather input from the public 
 

The primary duty of the Humboldt County Emergency Management Commission, in relation to 
maintaining and updating this plan, is to see that the plan is successfully carried out and report to the 
Board of Supervisors, and make information available to the public, on the status of the plan and the 
progress of hazard mitigation actions.   
 
The plan will be updated within five years if it is found during the evaluation process that the plan has 
become outdated.  If the plan is not updated within five years, then it will be updated and resubmitted to 
HSEMD FEMA for approval.  The Emergency Management Commission will be responsible for initiating 
and approving the hazard mitigation plan update process. 
 
Procedures and Techniques for Future Reviews and Updates 
 
Task A. Evaluate the effectiveness of the Planning Process 

1. Reconvene the planning team 
2. Review your planning process and items to discuss: 

a. Building the planning team 
b. Engaging the public 
c. Data gathering and analysis 
d. Coordinating with other agencies 

 
 
Task B. Evaluate the effectiveness of your actions 
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1. What were the results of the implementation action?  Did the results achieve the goals/objectives 
outlined in the plan?  Did the actions have the intended results?   

2. Were the actions cost-effective? Did, or would, the project result in the reduction of potential 
losses? 

3. Document actions that were slow to start, or not implemented. 
 
Task C.  Determine why actions worked or did not work.  Possible reasons are, but are not limited to: 

1. Lack of available resources 
2. The political, or popular, support for, or against, the action 
3. The availability of outside funding 
4. The workloads of the responsible parties 
5. The actual time necessary to implement the actions 

Incorporation into Existing Planning Mechanisms 

Where possible Humboldt County, and all incorporated cities, will use existing plans and/or programs to 
implement hazard mitigation actions.  Based on the evaluation of the plan by the Humboldt County 
Emergency Management Commission, Humboldt County, and all incorporated cities, will continue to plan 
and implement programs to reduce the loss of life and property from hazards that affect the community.  
The mitigation actions in the plan could be incorporated with the following examples of other planning 
mechanisms: 
 

 Incorporated City Codes 

 Humboldt County Comprehensive Plan  

 Humboldt County Code of Ordinances 

 Other plans that could be developed in the future, such as water conservation plans, storm water 
management plans, and parks and recreation plans. 

Continued Public Involvement 

The update process provides an opportunity to publicize success stories from the plan‟s implementation 
and seek additional public comment.  A public hearing(s) to receive public comment on the plan 
maintenance and updating will be held during the time that the plan is going through the update process.  
When the Humboldt County Emergency Management Commission reconvenes for the update, it will 
coordinate with all the members participating in the planning process, including those who joined the 
Humboldt County Emergency Management Commission after the initial effort, to update and revise the 
plan.  Public notice will be posted and public participation will be invited, at a minimum, through available 
posting sources and press releases to local media outlets. 
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Appendix A: City of Bode 

Section 1: Risk Assessment 

 
The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following are the results of each hazard, which is addressed in detail. The Planning Committee‟s scoring 
activity was based on local records and first-hand knowledge, subject matter expertise, local and national 
records, and best available data. 
 
The City of Bode did not combine Highway Transportation Event or Rail Transportation Event into 
Transportation Incident like all of the other Cities did, but instead split these out. 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed of 

Onset 
Total 
Score 

Energy Failure 5 5 5 5 3 4 27 

HAZMAT – Fixed Facility 4 4 5 5 4 5 27 

Thunderstorm & 
Lightning 

5 5 5 5 2 5 27 

Flash Flood 4 4 4 4 4 5 25 

Windstorms/High Winds 5 5 3 3 4 5 25 

Tornados 2 4 4 4 5 5 24 

Terrorism (all) 1 3 4 4 5 5 22 

Hail Storms 2 3 4 4 4 5 22 

Severe Winter Storms 5 5 5 5 1 1 22 

HAZMAT - Transportation 2 3 3 3 5 5 21 

Structural Fire 5 4 1 1 4 5 20 

Rail Transportation 3 4 1 2 4 5 19 

Extreme Heat 1 3 4 4 1 1 14 

Grass or Wild-land Fires 2 3 1 1 2 5 14 

Drought 2 3 3 3 1 1 13 

Transportation Event - 
Hwy 

2 3 1 1 1 5 13 

Human Disease 2 3 2 2 2 1 11 

Earthquake 1 1 1 1 1 5 10 

Sink Holes 1 1 1 1 1 4 9 

Expansive Soils 1 1 1 1 1 1 6 

 
 

The City of Bode Hazard Mitigation committee decided that the following hazards were not applicable or 
would have little effect on the City: 

 
Air Transportation Event 

Animal/Plant/Crop Disease 
Communications Failure 

Pipeline Incident 
Public Disorder 

Structural Failure 
River Flooding 

 
Air Transportation Event was considered not applicable as the nearest airport to the City is 
approximately 12 miles south and is only classified as a local service airport so the committee 
determined that this hazard should be excluded. 
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Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated 
area.  Since there are few animals and crops present within the City the committee determined that 
this hazard should be excluded.  

Communications Failure was determined to not have a major impact on the City these days with the 
forms of communication available through cell phones. 

Pipeline Incident was considered to be a hazard that would impact the unincorporated area of the 
City since the nearest gas pipeline is 2.25 miles south of the City. 

Public Disorder there has been no significant public disorder incidents in the City that anyone could 
remember and since the City is so small the committee determined there probably wouldn‟t be any 
sizable events in the future. 

Structural Failure was not included as the City maintains their building ordinance and there have 
been no past incidents of structural failure. 
 
River Flooding is not a problem in Bode because the nearest body of water is east of the City in the 
unincorporated area.  
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Hazard Energy Failure 

Location 
Energy failure affects the entire area of the City.  For a map of the community see section 6 
of this appendix. 

Historical 
Occurrence 

Energy failures in the City are generally the result of electrical disruptions due to ice storms 
or high winds.  The hazard mitigation committee remembers several incidents which 
happened in the past that coupled with the fact there have been 22 high wind events in the 
County in the last 12 years the committee determined there had to be more than 10 energy 
failure events in the last 12 years.  

Probability 
With the number of high wind events in the past the committee determined it was high likely 
that the City would experience energy failure in the next year. 

Vulnerability When the City experienced energy failures in the past the entire City was without power. 

Maximum Threat When the City experienced energy failures in the past it affected the entire City. 

Severity of Impact 

According to the hazard mitigation committee, very few injuries and/or illness have occurred 
due to energy failures; however, injuries could be sustained during extreme heat or extreme 
cold temperatures, as residents would be exposed to such temperatures if backup energy is 
not provided.  Property damage would be minimal to none, unless backup of the sanitary 
sewer resulted due to the failure of pumps.  A failure in essential services is a direct impact 
as an energy failure causes all functions of the City to stop until such issue is repaired.   

Speed of Onset Energy failure generally occurs with little warning. 

 
 

Hazard Fixed Hazardous Materials 

Location 
Hazardous materials events can occur anywhere where such materials are handled, stored, 
and/or processed.  For a map of the City‟s hazardous materials locations see Section 6 of 
this appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been more than 6 hazardous 
material spills in Bode since 2000.  Because a portion of these events may have been due 
to the transport of such materials, it was determined that in the last 12 years there have 
been 7-9 hazardous materials incidents relating to fixed facilities.  

Probability 
Based on the number of uncontrolled hazardous material events that have occurred in the 
past, and based on the number of facilities which store/handle hazardous materials it is 
likely a hazardous materials fixed facility event could happen in the next year.  

Vulnerability 

Areas of the community vulnerable to a HAZMAT event is dependent upon where the fixed 
facilities are located and on the type of material handled stored.  Because of the materials 
handled in the City the committee determined if a large materials spill took place more than 
75% of the people would be affected. 

Maximum Threat 
The spatial extent of the community that would be impacted by a hazardous material spill is 
predicted to impact more than 75% of the spatial area of the City being affected. 

Severity of Impact 

While no specific injuries were identified as having occurred in Bode in the past, the 
committee determined that serious injuries could occur to persons directly exposed to 
hazardous materials.  Hazardous agricultural products can cause a variety of short and long 
term health impacts such as breathing issues, burns and abrasions, which could even result 
in death when exposed to in large quantities.  The City of Bode also has a cooperative 
located within the City limits.  Structural damages to the cooperative could be experienced 
due to explosions.  While major health and structural impacts could occur, it is very unlikely 
that such event could cause substantial impacts to public services and facilities, unless 
substances leak into public water sources. 

Speed of Onset Because a hazardous material event occurs randomly, there is no warning time.   
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Hazard Thunderstorms & Lightning 

Location 
Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm event 
were to occur, the entire City would be impacted.  For a map of the City, see Section 6 of 
this appendix. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted the 
City.  Based on this data and the fact that thunderstorms and lightning are a common 
occurrence in the Midwest, the hazard mitigation committee determined that more than 10 
thunderstorms and/or lightning strikes have been experienced in the City in the last 12 
years. 

Probability 

The central area of the United States is home to some of the most severe thunderstorms in 
the world.  Because of the frequency of severe thunderstorms and lightning that have 
continued to impact the City in the past, the hazard mitigation committee determined that 
there is a 100% chance that a thunderstorm and lightning event will occur in the next year. 

Vulnerability 
Because thunderstorms are generally a regional event, the hazard mitigation committee 
determined that more than 75% of people and property feel the impacts. 

Maximum Threat 
Similar to the vulnerability, the hazard mitigation committee determined that if a 
thunderstorm were to occur, the entire spatial extent of the community would feel the impact 
of such event. 

Severity of Impact 

As reported by the NCDC, thunderstorms can result in hail, tornadoes, heavy rains and 
strong winds.  These events may be hit or miss on some communities.  NCDC data shows 
no injuries or deaths due to thunderstorms between 2000 and 2012 in Humboldt County.  
The committee determined these to be rare, unless directly exposed to the storm.  Property 
damage results from hail, tornadoes, winds, flash flooding; fortunately, for the City of Bode 
the only impacts reported between 2000 and 2012 was a garage having blown over due to 
high winds.  
 
Impacts due to Lightning can vary from structures and appliances to direct impacts to 
people.  While no events were reported for having occurred in Bode from 2000 to 2012, one 
event occurred in Dakota City, which injured one person. 
 
While thunderstorms and lightning have the capability of causing injuries and property 
damage, the committee determined that the majority of events that have impacted the City 
have been minor in severity. 

Speed of Onset 

A community generally has an idea of when a thunderstorm is approaching; however, the 
characteristics present within a storm may be difficult to predict.  The hazard mitigation 
committee determined that the community would have little warning that a thunderstorm that 
may generate lightning will occur.  
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Hazard Flash Flooding 

Location 
Section 6 of this appendix shows the area in the City where a flash flooding event would 
most likely impact. 

Historical 
Occurrence 

Flash flooding generally occurs in the City when large amounts of rain fall in a short period 
of time. When this happens the City‟s lagoon gets full and causes backups into residents 
basements The NCDC data only shows one countywide flash flood event having occurred in 
Humboldt County in 2004; however, based the committee‟s recollection of the number of 
times that there have been basement backups, it was determined that flash flood events 
have occurred more than 6 times in the last 12 years. 

Probability 
The hazard mitigation committee estimated, based on their familiarity with the City and the 
rain events that have happened in the past 3 years that it is likely that flash flooding will 
occur in the City in the next year.  

Vulnerability 
The people that are impacted by flash flooding in the City are those who experience backup 
into their basements.  These impacted areas account for approximately 51-75% of the 
people and property in the City. 

Maximum Threat 
Similar to the percentage of people and property that are impacted in vulnerability, and 
because Flash Flooding generally impacts specific areas in town, approximately 51-75% of 
the spatial extent of the community is estimated to be impacted by flash flooding. 

Severity of Impact 

Flash Flooding is a common event within the City of Bode; however, according to the 
NCDC, from 2000 to 2012 no injuries or property damages due to Flash Flooding were 
reported within the City.  While there are no specific reports of backup along the streets, the 
majority of impacts are to the sanitary sewer, which is typically due to infiltration; however, 
these impacts only occur for a limited amount of time.  Based on the above impacts, it was 
determined that the severity of Flash Flooding is Bode is minimal. 

Speed of Onset 
Flash flooding occurs quickly; thus hazard mitigation committee estimated that citizens have 
minimal warning of an event.  

 
 

Hazard Windstorm 

Location 
Windstorms would generally impact the entire area of the City.  For a map of the community 
see Section 6 of this appendix. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have been 
recorded in Humboldt County since 2000.  Based on this data it was estimated that 
windstorms have occurred more than 10 times within the community in the last 12 years.  

Probability 

Iowa lies on the eastern edge of the Great Plains where winds blow strong, particularly in 
the winter and spring.  The relative flatness of the terrain and cropland with few trees means 
that most areas of the city are well exposed to the wind.  Because windstorms are such a 
common occurrence, the hazard mitigation committee determined that it is possible for a 
significant, damaging windstorm to occur. 

Vulnerability 
Based on past incidents the hazard mitigation committee determined that 26-50% of the 
people and property would be impacted by a windstorm.   

Maximum Threat 
Similar to the vulnerability of the community 26-50% of the entire spatial extent of the City 
would be affected by a windstorm. 

Severity of Impact 

Windstorms are typically a regional event, which impacts the entire state.  According to the 
NCDC no injuries or deaths were reported from 2000 to 2012 in Humboldt County due to 
high winds; however, they have to potential to cause injuries as they did elsewhere.  
Windstorms can cause difficult driving conditions, downed limbs, damages to structures, 
awnings, roofs, etc., all of which could result in long term damages.  According to the 
hazard mitigation committee, essential facilities such as energy have the potential to be 
interrupted for 24-72 hours, due to downed power lines. 

Speed of Onset 
Sustained high winds can be predicted; however, gusts can quickly change, giving people a 
minimal amount of warning. 
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Hazard Tornados 

Location 
Tornados could affect any part of the City.  A map of the entire community is located in 
Section 6 of this appendix. 

Historical 
Occurrence 

According to the NCDC data in Appendix M there were 5 tornado events and 3 funnel 
clouds recorded since 2000 in Humboldt County; however, none of these events have 
directly impacted Bode.  Based on the committee‟s recollection there have actually been 
about 2-3 tornado events that actually impacted the City in the last 12 years.  

Probability 

There are on average about 46 tornadoes per year in the state of Iowa.  Tornado events 
occur randomly and have the potential to affect any community within the State.  Because 
tornadoes act in such a random manner, the hazard mitigation committee determined that it 
is likely for a tornado to occur within the community. 

Vulnerability 
The hazard mitigation committee determined that 51-75% of the City could be affected if a 
tornado touched down based on the size of the City. 

Maximum Threat 
Same as Vulnerability based on the size of the City 51-75% of the property in the City could 
be affected by a tornado.  

Severity of Impact 

Injuries, property damage and the interruption of services are each common results of the 
direct impact of tornadoes.  The severity of impact depends on the intensity of the tornado, 
the area struck, and the preparedness of the people and officials.  One City in the County 
experienced major property damage and interruption in services when a tornado hit in 2004.  
According to NCDC more than 75% of the City was destroyed.  Due to the impacts 
experienced elsewhere, the City of Bode determined that a tornado could have substantial 
impacts to the community. 

Speed of Onset 
Very little warning is given when a tornado occurs, especially when a tornado watch 
transitions into a tornado warning. 

 
 

Hazard Terrorism 

Location The committee cannot estimate where terrorism might occur within the City; therefore, 
no specific location is identified. 

Historical Occurrence The hazard mitigation committee could not recall any acts of terrorism occurring within 
the City in the past. 

Probability The committee did not see the City as a desired target for acts of terrorism; therefore, 
they determined that it is extremely unlikely that a terrorism event would occur. 

Vulnerability While it is not likely that an event would occur, because the City does not cover much 
area, such act could have a catastrophic impact on the community. 

Maximum Threat Because the community does not cover a great amount of space, the spatial extent of 
the community that might be impacted would consist of more than 75%. 

Severity of Impact Between agro-terrorism, biological terrorism, chemical terrorism, conventional terrorism, 
cyber terrorism, enemy attack and radiological terrorism, the most likely to impact the 
City of Bode is conventional or chemical terrorism.  Vandalism to the City‟s water 
facilities and other services could cause injuries or illness, even death depending on the 
substances or explosives involved.  Structural damage could result from explosives and 
essential services such as water would be crippled if contaminated.  

Speed of Onset Terrorism is an act displayed without any warning.  The City would have no warning of 
such event. 
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Hazard Hailstorms 

Location 
Hailstorms have the potential to affect all areas of the City.  See Section 6 of this Appendix 
for a map of the City. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there is 1 recorded hailstorm that 
impacted Bode since 2000.  However, according to the hazard mitigation committee, there 
have been at least 3 hailstorm events that have impacted the City in the last 12 years; 
therefore, it was determined that there have been 2-4 hailstorms that have impacted the 
community in the past. 

Probability 
Based on the history of hailstorms, the committee determined that there is a possibility that 
a significant hailstorm could occur within the City in the next year. 

Vulnerability 
Most of the City could be impacted by a hailstorm.  People, if exposed to the event could be 
injured and property exposed is vulnerable to damage. 

Maximum Threat 
Based on the community‟s area of land cover, the hazard mitigation committee determined 
that the 51-75% of the spatial extent of the City would be impacted by a hailstorm. 

Severity of Impact 

Hailstorms are typically a hit or miss event that occurs within Thunderstorms.  According to 
the NCDC no injuries have occurred from hailstorms from 2000 to 2012 in Humboldt 
County; however, persons could be injured if directly exposed to such event.  While no 
structural damages were reported for the 2009 hail event that occurred in Bode, the 
likelihood of damages is high.  Damages generally take place in the form of broke windows, 
damaged shingles and dented cars.  Hail could also interrupt public facilities such as 
electric, which would result in an energy failure. 

Speed of Onset 
Hail storms often result from severe thunderstorms or tornadoes; therefore, they may occur 
without any warning. 
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Hazard Severe Winter Storms 

Location 
Severe Winter storms are generally a regional event that can impact several-to-all counties 
within Iowa.  When a winter storm occurs, the entire community is impacted.  For a map of 
the assessed structures that could potentially be impacted, see Section 6 of this appendix.  

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in Humboldt 
County since 2000.  Based on this the committee estimated there being more that 10 
severe winter storms having had impacts on the community in the last 12 years.  

Probability 

Winter storms commonly occur throughout the state of Iowa.  Seasonal snowfall averages 
32 inches across Iowa and varies from around 40 inches in northeast Iowa to about 20 
inches in the extreme southeast corner of the State.  With the snow season extending from 
October to April, the chance for a severe winter storm that may produce extreme cold 
temperatures along with large amounts snow, ice and wind, is highly likely.   

Vulnerability Winter storms are generally regional events that would impact the entire City.   

Maximum Threat 
As mentioned, winter storms affect entire regions and would impact the entire spatial extent 
of the City.   

Severity of Impact 

Winter storms have the potential to impact the entire State.  According to the NCDC, from 
2000 to 2012 no injuries due to winter storms were reported within Humboldt County.  
Structural impacts are generally minimal within the City of Bode; however, impacts have 
been seen elsewhere according to the NCDC.  Impacts result from freezing rain, drifting and 
blowing snow, frigid temperatures.  Each of these can cause power outages, severe driving 
conditions, and the need for shelter from the cold.  According to the hazard mitigation 
committee, the most prominent impacts result from electrical failure due to downed power 
lines.   

Speed of Onset 
Weather services can accurately predict when winter storms will occur and the conditions 
that may accompany the storm.  Generally there is more than 24 hours of warning when a 
winter storm is on its way. 
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Hazard HAZMAT - Transportation 

Location 
HAZMAT events related to transportation can occur anywhere within the City where there 
are roads and railroad tracks; to see a map of the City please see Section 6 of this 
appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been more than 6 hazardous 
material spills in Bode since 2000.  Because a majority of these events may have been due 
to fixed facilities storing/handling such materials, it was determined that in the last 12 years 
there have been 2-4 hazardous materials incidents relating to fixed facilities in the City of 
Bode. 

Probability 
Because hazardous substances are regularly transported to and from the City, the hazard 
mitigation committee determined that it is possible that a HAZMAT event related to 
transportation could occur. 

Vulnerability 

The percentage of people and property that could be impacted depends on the material, 
amount, time of day and temperature.  The committee determined that 26-50% of the 
people and property could be impacted in a major HAZMAT event based on location of 
transportation facilities.  

Maximum Threat 
Again, the hazard mitigation committee estimated 26-50% of the people and property could 
be impacted in a major HAZMAT event based on location of transportation facilities. 

Severity of Impact 

While no specific injuries were identified as having occurred in Bode in the past, the 
committee determined that the transport of hazardous materials could have major impacts 
on the community.  The City of Bode has a cooperative located within the City limits; 
therefore, agricultural products are regularly transported through the community.  The 
committee determined that the largest impacts would result from an anhydrous tank that 
was either leaking or wrecked during transport; either scenario would be detrimental to 
one‟s health.  Hazardous agricultural products can cause a variety of short and long term 
health impacts such as breathing issues, burns and abrasions, which could even result in 
death when exposed to in large quantities. Structural impacts could occur due to explosions 
during the transport.  Depending on the material being transported, the immediate area 
would be impacted.  While major health and structural impacts could occur, it is very unlikely 
that such event could cause substantial impacts to public services and facilities, unless 
substances leak into public water sources. 

Speed of Onset 
There is no prediction for when a release or spill of hazardous materials will occur when 
related to the transport of such materials; most events occur due to a sudden crash or 
unexpected leak. 
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Hazard Structural Fire 

Location 
Structural fires are a random event that could at any time take place within the community.  
For a map if the City see Section 6 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee noted that they have seen approximately 7-9 structural 
fires occur within the City in the past. 

Probability 
There is always the chance for a structural fire to occur within the City.  Based on past 
known events, the committee noted that it was possible for a structural fire to occur. 

Vulnerability 
Structural fires generally only impact an isolated area when they occur; therefore, the 
committee determined that only 10-25% of people and/or property would be impacted. 

Maximum Threat 
Similar to vulnerability, because structural fires would impact an isolated area, the 
committee estimated that only 10-25% of the spatial extent of the community would be 
impacted. 

Severity of Impact 

Structural fires take place a violent manner.  When ignited, a building can burn to the 
ground in a matter of minutes.  While most fires are isolated, impacts are typically severe.  
Persons inside could experience substantial smoke inhalation and burns, which could result 
in death.  The structure itself could be substantially damaged or completely destroyed; 
however, public services are generally not disabled unless the fire directly impacted such 
service. 
 

Speed of Onset 
Structural fires may begin and spread incredibly fast; there is no warning when one might 
occur.  

 
 

Hazard Rail Transportation Incident 

Location 
Rail transportation events have the potential to occur on any of the railways within City.  For 
a map of the community see Section 6 of this Appendix. 

Historical 
Occurrence 

The Union Pacific Railroad runs through the City.  City representatives remember 4 
accidents happening in a 3 year period of time. 

Probability 
The hazard mitigation committee determined that because a railroad runs through the 
middle of the City and with 4 accidents happening in 3 years it is likely a rail incident will 
happen in the next year. 

Vulnerability 
Based on where the railroad is located and what would be affected if there was a non-
hazardous materials railroad incident less than 10 of the City is vulnerable to a rail 
transportation incident. 

Maximum Threat 
Because of the various materials hauled on the rail road the committee determined that 10-
25% of the area of the City could be affected by a rail incident. 

Severity of Impact 

The City of Bode has a railroad that passes within the City limits.  Trains are required to 
slow when entering the community; however, the hazard mitigation committee determined 
that if a derailment occurred, properties located near the railroad could experience 
damages.  Damages to walls and interiors could occur; however, it is anticipated that all 
damages would be repairable.  Rail incidents can also cause substantial injuries or even 
death if caught crossing the tracks when the train is approaching or being within vicinity of a 
derailment.  Public facilities, such as roadways could be impacted, as crossing would be 
blocked for a considerable amount of time during cleanup of a rail crossing incident or 
derailment.   

Speed of Onset 
No prediction of a rail transportation event can be made; therefore, there is no warning time 
of the event. 
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Hazard Extreme Heat 

Location 
Extreme heat generally occurs in a regional manner.  If an extreme heat conditions were to 
take place in the City, the entire City would feel the event.  For a map of the City see 
Section 6 of this appendix.  

Historical 
Occurrence 

As shown on the NCDC report in Appendix M; two extreme heat events have been recorded 
for having occurred in Humboldt County since 2000.  Based on each event‟s description and 
the community‟s recollection of such events, it was determined that less than 2 extreme 
heat events that had major impacts in Bode have occurred in the last 12 years. 

Probability 

While extreme heat events have occurred multiple times in the past, the committee 
mentioned that it depends on the summer.  In a cooler summer such events occur less 
often; therefore, based on historical evidence of such events, the committee estimated that 
there would be less than 10% chance that one will occur in the next year. 

Vulnerability 

When extreme heat conditions occur, it generally comes in a heat wave that impacts an 
entire region.  While there is very little property damage (besides crop damage in drought 
conditions) people are impacted especially the elderly.  Therefore the committee estimated 
that 51-75% of the City would be impacted. 

Maximum Threat 
As with vulnerability the committee felt that the spatial are affected by heat would be 51-
75% of the City. 

Severity of Impact 

Extreme heat causes few injuries or illness, according to the NCDC, the majority of health 
impacts are to livestock.  Those directly exposed or without an air conditioner could also 
experience impacts such as heat stroke or heat exhaustion.  No property damage would be 
anticipated unless, as noted by NCDC dry conditions exist, which could result in grass or 
wild-land fires.  While extreme heat could also cause an electrical energy failure.  While 
each of the above impacts could occur, the Bode hazard mitigation committee determined 
impacts and damages to be rare.  The majority of residents know to seek shelter and not 
burn.  And the committee does not recall any electrical outages due to extreme heat. 

Speed of Onset 
The National Weather Service can generally predict when higher temperatures will occur 
days in advance. 

 
 

Hazard Grass or Wild-land Fires 

Location 
The City is completely surrounded by agriculture land.  During dry conditions a wild-land fire 
could occur anywhere around the City, for a map of the vulnerable area see Section 6  

Historical 
Occurrence 

The hazard mitigation committee noted that they have not seen major grass or wild-land 
fires occur within the community in the past; but have had a couple of incidents of crop fires. 

Probability 
There is always the possibility for a grass or wild-land fire to occur within the City; thus the 
hazard mitigation committee determined that it is possible especially during very dry 
conditions when fields are most vulnerable to fires. 

Vulnerability 
Because the agricultural land is at the edge of the City the committee determined less than 
10% of residents would be impacted by a wild-land fire. 

Maximum Threat Similar to vulnerability, a less than 10% of the spatial community would be impacted. 

Severity of Impact 

Agricultural land surrounds the City of Bode; therefore, structures within the community are 
vulnerable to damages from such event.  If the fire department is unable to respond 
immediately, substantial damages could be experienced.  Persons within vicinity to the fire 
could be impacted with smoke inhalation, burns if directly exposed or even death.  Public 
services are generally not impacted unless the grass or wild-land fire directly impacts a 
critical facility such as City Hall, electrical lines/stations, or water/sewer stations.   
Accompanying events often include drought and a resulting event may be structural fire. 

Speed of Onset 
Grass or wild-land fires may begin and spread incredibly fast; there is no warning when one 
might occur.  
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Hazard Drought 

Location 
When a drought happens it affects an entire region, therefore the entire City would be 
affected by the Drought conditions. For a map of the City see Section 6 of this Appendix. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, with 4 
such events having extended over one year‟s time.  Based on this the Hazard Mitigation 
committee determined that there have been 2-4 occurrences within the City in the last 12 
years.  

Probability 
Based on past data the committee determined that there was a chance a drought could 
occur in the next 10 years. 

Vulnerability 
The most vulnerable to a drought situation is the crops, livestock and agriculture.  The City 
estimated that 26-50% of the property could be affected in some way. 

Maximum Threat 

The impacts of drought are generally minor in the incorporated area; however, the 
unincorporated area experiences crop loss and economic impacts due to high grain prices.  
According to the NCDC, a drought occurred in Humboldt County from June through October 
of 2012; however, no injuries or major damages (outside of crop losses) occurred; and 
water sources seemed viable.  The hazard mitigation committee noted that the City has a 
feasible well that would hold up under most drought conditions; therefore, public facilities 
would also not be impacted.  Accompanying events could include grass or wild-land fire, 
which generally occur during dry conditions. 

Severity of Impact 
Although a drought would have a major impact on the economy, the committee would not 
anticipate many illnesses, structural damages or interruption in services. 

Speed of Onset 
The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  

 
 

Hazard Highway Transportation Incident 

Location 
The committee looked at transportation events as only road events as air and rail would be 
assessed separately.  Road transportation events can occur wherever there is a road.  For 
a map of the transportation networks, see Section 6 of this appendix. 

Historical 
Occurrence 

The Hazard Mitigation committee recalled 3 road transportation events in the past 12 years. 

Probability 
Based on past occurrences, the hazard mitigation committee determined it was possible a 
transportation incident could occur next year.  

Vulnerability 
While transportation events happen, they generally only affect the motor vehicles.  Based 
on these impacts less than 10% of the people and property in the City would be impacted by 
a road transportation incident. 

Maximum Threat 
Similar to the vulnerability of the community; if a transportation event were to occur less 
than 10% of the space in the community would be impacted. 

Severity of Impact 

County Highways C20 and P33 intersect in the City of Bode.  With traffic passing through 
the City, a highway transportation incident such as a motor vehicle accident could occur.  
Impacts vary depending on the vehicles involved, structures involved, vehicle speeds, etc.  
Drivers and passengers are at risk and could be vulnerable to injuries or death if moving at 
excess speeds; however, the majority of impacts within the City of Bode include aesthetic 
damages to vehicles.  Generally a highway transportation incident would not impact public 
services, except if the roadway was not cleared.   

Speed of Onset 
No prediction of a transportation incident can be made; therefore, there is no warning time 
of the event. 
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Hazard Human Disease 

Location 
There is no telling where disease might occur within the City; therefore, no specific location 
is established.  For a map of the City see Section 6 of this appendix. 

Historical 
Occurrence 

The only human illness the committee could think of would be the flu, chicken pox, etc The 
most recent threat may be H1N1 virus but no one knew of anyone in the City having this. 

Probability 
With the size of the City the committee determined t it was possible that human disease 
would spread throughout the City. 

Vulnerability 
Because of the available vaccinations and treatment the committee felt only 10-25% of the 
people would be affected in a human disease incident. 

Maximum Threat 
Again with the availability of vaccinations the committee determined that spatially only 10-
25% of the City would be affected. 

Severity of Impact 

Human disease and human disease pandemic directly impacts humans in the form of 
illness, which could result in death if not treated.  Depending on the disease, a person would 
experience symptoms communicable to such disease.  No property damage or shutdown of 
services or facilities would be experienced. 

Speed of Onset 
As soon as a contamination, epidemic or plague is suspected, residents are warned to take 
cover; therefore, there is more than 24 hours of warning. 

 
 

Hazard Earthquakes 

Location 
An earthquake would most likely impact the entire community.  For a map of the community, 
see Section 6 of this appendix. 

Historical 
Occurrence 

No data was available for earthquakes having impacted Humboldt County and no one on 
the committee recalled any incident of such. 

Probability 
Because there have been no instances where an earthquakes the committee determined 
that it is highly unlikely that an event will impact the City. 

Vulnerability 
Because the closest fault line is in southern Missouri the committee determined less than 
10%of the City was vulnerable to earthquake. 

Maximum Threat 
Similar to vulnerability, less than 10% of the spatial extent of the community would be 
affected by an earthquake. 

Severity of Impact 

The nearest fault line to Bode is in Missouri, due to this distance it is anticipated that the 
only impact felt within the City would be a minor shake.  No injuries or illness would occur, 
structures would remain stable and there would be no interruption in essential services or 
facilities. 

Speed of Onset Earthquakes occur with little warning. 
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Hazard Sink Holes 

Location 
Sink holes can occur anywhere within the City, where soils are not stable.  The committee 
determined that most of such events have been isolated within the City.  For a map of the 
City see Section 6 of this Appendix.  

Historical 
Occurrence 

The committee could not recall any incidents of sink holes. 

Probability 
The hazard mitigation committee decided that it is unlikely that a sinkhole will occur in the 
City based on the lack of past incidents. 

Vulnerability 
The percentage of people and property affected by a sinkhole incident would be negligible.  
If sinkhole did happen it would most likely happen in an isolated area away from homes and 
businesses.  

Maximum Threat 
Because sinkholes are generally isolated events, the spatial extent of such hazard would be 
small; therefore the hazard mitigation committee estimated that less than 10% of the spatial 
extent of the community would be impacted.  

Severity of Impact 

Because no mining occurred within the City of Bode, sink holes are very minor.  Very few 
injuries, property damage or interruption in facilities is experienced.  The most damage 
incurred is to sidewalks and roadways.  The majority of sink holes within the City are 
experienced due to failing tiles, that at one time served the agricultural lands surrounding 
the City.  When a tile fails the earth sinks into the broken tile, this can cause minor holes in 
roadways, sidewalks and other areas, which need patching or repair. 

Speed of Onset The committee thought there would be less than 5 hours of warning of a sink hole incident. 

 
 

Hazard Expansive Soils 

Location 
Expansive soils are prevalent throughout the City of Bode.  For a map of the community see 
Section 6 of this Appendix.  

Historical 
Occurrence 

The hazard mitigation committee could not remember any incidents of expansive soils there 
are some soft rock area. 

Probability 
According to the hazard mitigation committee it is unlikely for expansive soils to occur in the 
next year based on past incidents. 

Vulnerability 
Because of the topography the committee determined less than 10% of the property in the 
City was vulnerable to expansive soils. 

Maximum Threat 
Similar to the vulnerability, less than 10% of the spatial area is vulnerable to expansive 
soils. 

Severity of Impact 

Expansive soils within the City of Bode are typically to moisture in the soil and to freezing 
and thawing of the soils.  Impacts are minimal and generally cause no injuries.  The most 
common impacts are to roadways, when soils below cause pavement and cement to move; 
this can incur potholes and bumps on roadways.  Typically there is no interruption in 
essential services and facilities.  The City typical resolves issues with expansive soils by 
replacing the pavement or cement during warmer conditions. 

Speed of Onset 
The committee felt most expansive soils would take place in land areas and the City would 
know more than 24 hours if it would affect property. 
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Section 2:  Vulnerability Assessment & Loss Estimates 

Bode is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Energy Failure, Thunderstorms and Lightning, 
Windstorms, Hailstorms, Severe Winter Storms, Extreme Heat, Drought, Earthquakes, Tornadoes, 
Terrorism, HAZMAT-Transportation, Structural Fire, Highway Transportation Incident, Human Disease, 
Sink Holes and Expansive Soils.  Their vulnerability assessments and loss estimates are discussed in 
section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Bode, these hazards include 
HAZMAT-Fixed Facilities, Flash Flooding, Rail Transportation Incident, and Grass or Wild-land Fires.  
Their vulnerability assessments and loss estimates are discussed in sections 2.2 through 2.5. 
 
2.1  Exposure Assessment for  Energy Failure, Thunderstorms and Lightning, Windstorms, 
Hailstorms, Severe Winter Storms, Extreme Heat, Drought, Earthquakes, Infrastructure Failure, 
Tornadoes, Terrorism, HAZMAT-Transportation, Structural Fire, Highway Transportation Incident, 
Human Disease, Sink Holes and Expansive Soils: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potential to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Energy Failure, Thunderstorms and Lightning, Windstorms, 
Hailstorms, Severe Winter Storms, Extreme Heat, Drought, and Earthquakes.  Those hazards that could 
potential impact any one random site within the City include Tornadoes, Terrorism, HAZMAT-
Transportation, Structural Fire, Highway Transportation Incident, Human Disease, Sink Holes and 
Expansive Soils. With this, all of the above-listed hazards have the potential to impact any area of the 
City, which means 100% of the structures and people are exposed to the hazards, or located in the 
hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 150 150 100% $4,660,980 $4,660,980 100% 

302 302 100% 

Commercial 66 66 100% $5,823,261 $5,823,261 100% 

Agricultural 6 6 100% $33,640 $33,640 100% 

Industrial 1 1 100% $892,840 $892,840 100% 

Total 223 223 100% $11,410,721 $11,410,721 100% 

 
2.1.1.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption in electricity, petroleum or natural gas.  Energy shortages are 
rare in Bode; however, outages are common.  Outages are often caused by impacts to above-ground 
power lines from thunderstorms and lightning, severe winter storms, windstorms, hailstorms, 
transportation incidents, tornadoes and infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community; however, impacts are generally mild.  Generally the largest impact is to essential facilities or 
services; however, few if any injuries or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 
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Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.2.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Bode is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are generally a regional event, the committee determined 
that more than 75% of the population of Bode is susceptible to impacts or damages due to thunderstorms 
and lightning; however, this vulnerability is dependent on the extent of the storm and accompanying 
events that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
 
Loss Estimate Calculation: 
Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Humboldt County due to Thunderstorms equaled $50,000.  This accounts for 
approximately .4% of the total assessed value of residential, commercial, agricultural and industrial 
structures in the City.  However, it‟s estimated that damages could result in more than triple this amount; 
therefore it was estimated that 1.5% of the community‟s structures could experience damages, or all of 
the structures could experience damages equaling 1.5% of their value.  The damages are dependent on 
the intensity and impacted area of the Thunderstorm and Lightning event.  The results of this estimate are 
displayed below. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (1.5%) = $69,915 
Estimated commercial structural damage due to Thunderstorm and Lightning (1.5%) = $87,349 
Estimated agricultural structural damage due to Thunderstorm and Lightning (1.5%) = $505 
Estimated industrial structural damage due to Thunderstorm and Lightning (1.5%) = $13,391 
Total estimated structural damages due to Thunderstorm and Lightning = $171,161 
 
2.1.3.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Bode hazard mitigation committee determined that more than 75% of the 
people and property in the community are impacted by a windstorm.  Impacts generally result in downed 
limbs, infrastructure failure in the form of power outages or structural failure, and difficulty driving, 
especially for large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to 
find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the maximum reported amount of property damage due to 
thunderstorm winds and high winds occurring in Humboldt County was equal to $17,300,000 in 1998.  
However, data for occurrences within Cities was limited.  Because it was estimated by the hazard 
mitigation committee that damages from thunderstorms and lightning was less severe than windstorms, 
it‟s estimated that 0.8% of the community would be impacted.  Under this scenario, there would be 
approximately $90,000 in damages. 
 
Estimated residential structural damage due to Windstorms (.8%) = $37,288 
Estimated commercial structural damage due to Windstorms (.8%) = $46,586 
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Estimated agricultural structural damage due to Windstorms (.8%) = $269 
Estimated industrial structural damage due to Windstorms (.8%) = $7,143 
Total estimated structural damages due to Windstorms = $91,286 
 
2.1.4.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee 
and approximately 51-75% of the people in the city could be impacted.  Accompanying events include 
thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and at times 
flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 39 hailstorms reported within Humboldt County.  The maximum amount of property 
damage incurred in one recorded event equaled $100,000, which accounts for about .9% of the city‟s 
assessed residential, commercial, agricultural and structural values.  Because it was estimated by the 
hazard mitigation committee that Hailstorms result in more severe damages in Bode than Windstorms, it‟s 
estimated that 1% of the community‟s structures would be impacted, or each structure would experience 
damages equaling 1% of their value:   
 
Estimated residential structural damage due to Hailstorms (1%) = $37,288 
Estimated commercial structural damage due to Hailstorms (1%) = $46,586 
Estimated agricultural structural damage due to Hailstorms (1%) = $269 
Estimated industrial structural damage due to Hailstorms (1%) = $7,143 
Total estimated structural damages due to Hailstorms = $91,286 
 
2.1.5.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Bode is exposed to severe winter storms.  
Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high winds.  
Events that may accompany severe winter storms include windstorms, transportation incidents and 
infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 

Based on historical data from the NCDC, the maximum amount of property damages reported in one 
event equaled $1,300,000 in the County, which would account for more than 10% of complete structural 
loss within the City.  It‟s estimated that this amount is rather high for the City of Bode; generally, 
according to the hazard mitigation committee, damages are similar to that of thunderstorms and lightning.  
Therefore, it‟s estimated that 1.5% of the community‟s structures could experience damages, or all of the 
structures could experience damages equaling 1.5% of their value.  The damages are dependent on the 
intensity and form of Severe Winter Storm.  The results of this estimate are displayed below. 
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Estimated residential structural damage due to Severe Winter Storms (1.5%) = $69,915 
Estimated commercial structural damage due to Severe Winter Storms (1.5%) = $87,349 
Estimated agricultural structural damage due to Severe Winter Storms (1.5%) = $505 
Estimated industrial structural damage due to Severe Winter Storms (1.5%) = $13,393 
Total estimated structural damages due to Severe Winter Storms = $171,161 
 
2.1.6.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that 51-75% of the 
City would be impacted due to the fact that residents must ensure they are not exposed to the heat for a 
long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also impact the 
local and regional economy due to a lowered to the crop yield, which may cause a shortage of crop for 
livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
 
2.1.7.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Bode, drought 
impacts the local and regional economy because without a sufficient yield of crops, there may be a 
shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
2.1.8.  Vulnerability Assessment for Earthquake 
An earthquake is a regional event that occurs abruptly.  While the nearest fault line is Missouri, if a large 
enough magnitude earthquake occurred, impacts could be experienced throughout the state.  The hazard 
mitigation committee determined that the magnitude within Bode would stay near a 1 to 3, as indicated in 
the chart below.  It is anticipated that no major impacts to structures or people would be experienced.  
 
 

Magnitude Typical Maximum Modified Mercalli Intensity 

1.0 - 3.0 I - Not felt except by a very few under especially favorable conditions. 

3.0 - 3.9 

II - Felt only by a few persons at rest, especially on upper floors of buildings.  

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

4.0 - 4.9 

IV - Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, 
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking 
building. Standing motor cars rocked noticeably.  

V - Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects 
overturned. Pendulum clocks may stop.  

5.0 - 5.9 
VI - Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. 
Damage slight.  
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VII - Damage negligible in buildings of good design and construction; slight to moderate in well-
built ordinary structures; considerable damage in poorly built or badly designed structures; some 
chimneys broken.  

6.0 - 6.9 

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

IX - Damage considerable in specially designed structures; well-designed frame structures 
thrown out of plumb. Damage great in substantial buildings, with partial collapse. Buildings 
shifted off foundations.  

7.0 and higher 

X - Some well-built wooden structures destroyed; most masonry and frame structures destroyed 
with foundations. Rails bent.  

XI - Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.  

XII - Damage total. Lines of sight and level are distorted. Objects thrown into the air.  

http://earthquake.usgs.gov/learn/topics/mag_vs_int.php 
 
Loss Estimate Calculation: 
Because the magnitude of an earthquake within Bode would be so low, no damages or injuries would be 
anticipated. 
 
2.1.9.  Vulnerability Assessment for Tornadoes 
The entire population of Bode is exposed to tornadoes.  The hazard mitigation committee estimated that 
51-75% of the City would be impacted by a tornado.  Such events often accompany thunderstorms and 
lightning, hailstorms and windstorms.  The impacts depend on the extent of the size and intensity of the 
tornado.  Impacts are discussed in the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 
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F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
As recorded by the NCDC, multiple tornado events have been reported in Humboldt County.  The 
maximum amount of property damage incurred in one recorded event equaled $2,500,000 within the City 
of Bradgate, which is approximately 1/3 of the size (population) of Bode.  It was estimated that damages 
could be more severe within the City of Bode, depending on the intensity of the event.  It was estimated 
that 75% of the community could be impacted.  
 
Estimated residential structural damages due to Tornado (75%) = $3,495,736 
Estimated commercial structural damages due to Tornado (75%) = $ 4,367,446 
Estimated agricultural structural damages due to Tornado (75%) = $25,230 
Estimated industrial structural damages due to Tornado (75%) = $669,630 
Total estimated structural damages due to Tornado (75%) = $8,558,041 
 
2.1.10.  Vulnerability Assessment for Terrorism 
While a large act of terrorism could potentially impact the entire community, the hazard mitigation 
determined that in general terrorism-type events, such as vandalism generally impact less than 10% of 
the people and property within the City.  Risks to people, property and the economy vary depending on 
the methods of terrorism or vandalism used.  Bombs, guns, explosives, biological weapons, chemical 
weapons, radiological and nuclear weapons, and cyber terrorism are the most common resources used 
for terrorism.  And vandalism usually comes in the form of destroyed personal and public property.  
Injuries, economic and property loss could be experienced by any of the above.  
 
Loss Estimate Calculation: 
The committee determined that 51-75% of the community could be impacted by a terrorism event.  No 
such event has occurred in the past, and as mentioned, impacts would vary depending on the method of 
terrorism.  No loss estimate was calculated due to the unavailability of past impacts. 
 
2.1.11.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, could impact 26-50% of the community depending on the type of 
material transported.  Accompanying events include transportation incidents. See Section 6 for a map of 
all transportation routes throughout the City.   
 
The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
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Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.12.  Vulnerability Assessment for Structural Failure 
The collapse (part or all) of any public or private structure including roads, bridges, towers, and buildings 
is considered a structural failure.  Structural failures only impact the space surrounding the failure.  
Heavily traveled roads and bridges are regularly inspected for stability.  Structural failure most commonly 
occurs in dilapidating structures.  Accompanying events include windstorms, thunderstorms and lightning, 
severe winter storms and tornadoes.  Structures that cannot withstand such events result in shambles.  
Person‟s inside could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Similar to structural fires structural failure is such an isolated event, it would be insignificant to provide a 
loss estimate.  A structural failure could occur in any one structure within the City. 
 
2.1.13.  Vulnerability Assessment for Highway Transportation Incident 
A transportation incident can occur in many forms resulting from failure or impact of motor vehicles, rail 
cars and/or airplanes.  Bradgate is located at the intersection of two County roads; their location is 
identified in the Transportation Map located in Section 6 of this Appendix.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
involved.   Injuries and property damage depend on the extent of the event and its cause.  The impacts 
are generally isolated and less than 10% of the people and property of Bode would be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 
 
2.1.14.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated that 10- 25% of the city could be impacted by human disease.  
The most common events that have taken place in recent years include the H1N1 virus.  The flu and 
pneumonia are also two common viruses that impact residents of the City.  Humboldt County Public 
Health constantly strives to provide shots and other preventable measures for such viruses.  Other 
transferable diseases are generally transferred through direct interaction, which lessens the vulnerability 
of the County to such diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
2.1.15.  Vulnerability Assessment for Sink Holes 
Similar to Expansive Soils, Sink Holes may result in infrastructure failure.  Impacts to roads and utilities 
are the most common incidents relating to such event.  The only event recalled was that of an area in a 
street where a well once existed in Bode.  The event damaged the street; however, repairs were minimal.  
The impacts of sink holes depend where the sink hole occurs.  Damages can be seen to any structure 
that rests on the area where the sink hole occurs. 
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Loss Estimate Calculation: 

Similar to Expansive Soils, Sink Holes may result in infrastructure failure.  Impacts to roads and utilities 
are the most common occurrence relating to such. 
 
2.1.16.  Vulnerability Assessment for Expansive Soils 
Expansive soils most commonly result in damaged streets and infrastructure, basements and other 
structures due to constant movement from change in temperature, moisture and other environmental 
impacts.  Accompanying events include severe winter storms, flash flooding, thunderstorm and lightning, 
river flooding and sink holes.  Infrastructure failure may result from expansive soils when harm to 
basements, streets or other utilities occurs.  Impacts usually result in a slight interruption in water services 
to the area where the water main was broken. 
 
Loss Estimate Calculation: 
Effects from expansive soils vary depending on the structure impacted.  Impacts generally affect one 
isolated area in a basement, street or other utility.  Because the committee was unable to identify specific 
areas, no loss estimates were calculated. 
 
2.2  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A ¼ mile buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to HAZMAT-Fixed Facilities was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that there were 302 residents exposed. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 150 150 100% $4,660,980 $4,660,980 100% 

302 302 100% 

Commercial 66 66 100% $5,823,261 $5,823,261 100% 

Agricultural 6 5 83% $33,640 $18,870 56% 

Industrial 1 1 100% $892,840 $892,840 100% 

Total 223 222 100% $11,410,721 $11,395,951 100% 

 
2.2.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Bode are Underground Storage Tanks, which have a 
limited impact such as an explosion or groundwater contamination, if leaking.  While only minor incidents 
have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT incident could 
potentially impact more than 75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
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Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if every fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated based on 10% of the hazard area being impacted at time: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility (10%) = $466,098 
Estimated commercial structural damage due to HAZMAT – Fixed Facility (10%) = $592,326 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility (10%) = $1,887 
Estimated industrial structural damage due to HAZMAT – Fixed Facility (10%)= $89,284 
Total estimated structural damages of HAZMAT – Fixed Facility = $1,139,595 
 
2.3 Exposure Assessment for Flash Flooding 
 
Exposed Structures 
The hazard mitigation committee estimated that 51-75%% of the community would be impacted by flash 
flooding.  Flash flooding results from intense rainfall over a brief period of time; therefore, it was 
determined that the majority of flash flooding within Bode would occur in low-lying areas with poor 
drainage.  Based on the contour map, there are a couple of “pockets” of low-lying areas within the City, 
it‟s estimated that flash flooding would most likely occur in these pockets; therefore, these pockets, 
displayed in the flash flooding map in Section 6, was used to identify the “hazard area” for flash flooding.  
Based on this it was estimated that 69 dwellings, 60 commercial structures, 2 industrial structures and 1 
agriculture structures were located in potential areas of flash flooding.   
 
Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 157 residents, 60 commercial persons,1 industrial persons and 2 
agricultural persons exposed to flash flooding; making a total of 399 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 150 69 46% $4,660,980 $1,840,300 39% 

843 220 26% 

Commercial 66 60 91% $5,823,261 $2,420,276 42% 

Agricultural 6 2 33% $33,640 $4,710 14% 

Industrial 1 1 100% $892,840 $892,840 100% 

Total 223 132 59% $11,410,721 $5,158,126 45% 

 
2.3.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is typically limited 
to those that live in areas with poor drainage.  It is evident that a majority of areas exposed to flash 
flooding are located in the north and southwest portions of the City.  It‟s anticipated that these areas 
would be most vulnerable to flash flooding. 
 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

82 

Impacts from flash flooding typically take form in property damage to structures.  Accompanying hazard 
events that may result in flash flooding include thunderstorms and lightning, hailstorms, windstorms, river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $92,015 
Estimated commercial structural damage due to Flash Flooding (5%) = $121,014 
Estimated agricultural structural damage due to Flash Flooding (5%) = $236 
Estimated industrial structural damage due to Flash Flooding (5%) = $44,642 
Total estimated structural damages of Flash Flooding = $257,907 
 
2.4  Exposure Assessment for Rail Transportation Incident 
 
Exposed Structures 
The area exposed to Rail Transportation Incident was identified using a map of all rail lines within the City 
of Bode, which is displayed in Section 6.  A 100 meter buffer was placed around all rail lines within the 
City to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to a rail transportation incident was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it is estimated that there are 84 residents exposed. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 150 18 12% $4,660,980 $350,630 8% 

302 84 28% 

Commercial 66 41 62% $5,823,261 $5,176,501 89% 

Agricultural 6 2 33% $33,640 $9,040 27% 

Industrial 1 1 100% $892,840 $892,840 100% 

Total 223 62 28% $11,410,721 $6,429,011 56% 

 
2.4.1.  Vulnerability Assessment for  Rail Transportation Incident 
A rail transportation incident can have multiple impacts and a variation of damages, depending on the 
origin of the crash and the materials onboard.  Events may occur due to crashes at rail crossings, 
derailment due to inadequate rails, ice or other reasons, or other misfortunes, which may or may not have 
been prevented. 
 
The damages due to a rail transportation incident might include structural damages to vehicles, rail 
cars/engines or nearby buildings or infrastructure.  Such impacts can lead to deaths or injuries. 
 
Loss Estimate Calculation: 
It is anticipated that a rail transportation incident would only impact the direct site where the incident 
occurred, based on the exposed area, the following loss estimates were calculated: 
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Estimated residential structural damage due to a Rail Transportation Incident (1%) = $3,506 
Estimated commercial structural damage due to Rail Transportation Incident (1%) = $51,765 
Estimated agricultural structural damage due to Rail Transportation Incident (1%) = $90 
Estimated industrial structural damage due to Rail Transportation Incident (1%) = $8,928 
Total estimated structural damages of Rail Transportation Incident = $64,289 
 
2.5 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated less than 10% of the community would be impacted by grass 
or wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the City, 
areas of open space (lands equaling one acre or more with no structures) identified using ArcGIS.  Once 
this area was identified a 100 meter buffer was placed around the area to signify the “hazard zone”, or the 
property that could potentially be impacted by a grass or wild-land fire.  The resulting map is shown in 
Section 6.  Based on this map, it was estimated that 107 dwellings, 50 commercial structures, 1 industrial 
structures and 164 agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimates that there were 243 residents exposed, 50 commercial persons 
exposed, 1 industrial persons exposed and 6 agricultural persons exposed; making a total of 300 
potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 150 107 71% $4,660,980 $3,469,960 74% 

302 300 99% 

Commercial 66 50 76% $5,823,261 $5,486,461 94% 

Agricultural 6 6 100% $33,640 $33,640 100% 

Industrial 1 1 100% $892,840 $892,840 100% 

Total 223 164 74% $11,410,721 $9,882,901 87% 

 
2.5.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Bode; therefore, structures could be set on 
fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could be 
impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events include 
drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
The committee estimated that less than 10% of the community is exposed to grass or wild-land fires.  It is 
estimated that only 1% of exposed structures would be impacted by such event, as the fire department 
would do its best to respond in a timely manner before multiple structural impacts could occur.  
 
Estimated residential structural damage due to Grass & Wild-land Fire (1%) = $34,700 
Estimated commercial structural damage due to Grass & Wild-land Fire (1%) = $54,865 
Estimated agricultural structural damage due to Grass & Wild-land Fire (1%) = $336 
Estimated industrial structural damage due to Grass & Wild-land Fire (1%) = $8,928 
Total estimated structural damages of Grass & Wild-land Fire (1%) = $98,829 
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Section 3:  Mitigation Strategies and Priorities 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 
 

Action 
STAPLEE 

Rating 

1.1.1 Designate Fire Station as Shelter (not handicapped accessible) 14 

1.3.4 Continue smoke detector program 14 

1.3.1 Continue fire department training to HazMat awareness/operations 12 

1.3.2 Continue membership in Region V HazMat 12 

1.4.3 Continue mutual aid agreements with all county fire departments 12 

1.3.3 Continue city personnel and fire department personnel incident command 
training 

11 

1.1.2 Develop public information program for tornados/shelter 11 

1.1.3 Develop shelter plan 11 

1.1.4 Generator for fire station 11 

1.2.1 Generator for sewer plant 11 

1.2.3 Generator for water plant 11 

1.2.15 Install steel door in pump house 11 

1.4.1 Repair/replace fire hydrants 11 

1.2.3  Construct a Lift Station for Lagoon 10 

1.4.5 Maintain insurance for property 10 

1.4.2 Purchase attack/grass truck 10 

1.2.4 Install/fix main shutoffs 9 

1.2.5 Inventory/repair shutoff valves 9 

1.2.6 Identify cross connections in city 8 

1.2.7 Identify where gutters drain to sanitary sewer 8 

1.2.8 Identify where sump pumps are going into sanitary sewer 8 

1.2.11 Clean out county tile 7 

1.2.12 Enlarge county tile 7 

1.4.4  Encourage residents to install check valves in homes 7 

1.2.9 Map/Inspect Storm Sewer 6 

1.2.10 Construct bypass to county line 6 

1.3.5 Continue annual flu clinic 5 

1.2.14 Surge protectors for transmission lines/Substations -1 

1.2.13 Bury electrical lines -2 
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City Hazard Mitigation Goal, Objectives, and Mitigation Actions 
 
Goal 1: Reduce or eliminate the damage to or loss of property and injury to and loss of life due to 
hazards that may affect the City and its residents. 
 
 

Objective 1.1  Provide residents of the City with a facility to seek shelter during a natural hazard 
event. 
Mitigation Actions: 
1.1.1   Designate fire station as a shelter 
1.1.2 Develop public information program for shelter/tornados 
1.1.3 Develop Shelter Plan 
1.1.4 Generator for Fire Station 

 
Objective 1.2  Improve and build upon the utility systems of the community to prevent major 

effects caused by natural hazards. 
Mitigation Actions: 
1.2.1   Generator for sewer plant 
1.2.2 Generator for water plant 
1.2.3 Construct a lift station for the lagoon. 
1.2.4 Install/fix main shutoffs 
1.2.5 Inventory and repair shut off valves 
1.2.6 Identify cross connections in the City 
1.2.7 Identify where gutters drain to sanitary sewer 
1.2.8 Identify where sump pumps are going into sanitary sewer 
1.2.9 Map/inspect storm sewer 
1.2.10 Construct bypass to county line 
1.2.11 Clean out county tile 
1.2.12 Enlarge County tile 
1.2.13 Bury power lines 
1.2.14  Install surge protectors for transmission lines/substations 
1.2.15 Install steel door on Pump House 
 

 
Objective 1.3  Maintain current mitigation actions being taken 
 Mitigation Actions: 

1.3.1   Continue fire department training to HAZMAT awareness/operations 
1.3.2 Continue membership in Region V HAZMAT. 
1.3.3 Continue city personnel and fire department personnel incident command 

training. 
1.3.4 Continue Smoke detector program. 
1.3.5 Continue flu clinic 

 
Objective 1.4:  Provide the City with the means to mitigate the effects of hazards on the 

community.  
Mitigation Actions: 
1.4.1 Repair/replace fire hydrants 
1.4.2 Purchase attack/grass truck 
1.4.3 Continue mutual aid agreements with all county fire departments 
1.4.4 Encourage residents to install check valves in homes 
1.4.5 Continue maintaining insurance on City property 
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Section 4:  Action Plan 

1.2.9 Map/Inspect Storm Sewer 

Description 
Hire firm to inspect the storm sewer and map out where there 
are issues which need addressed. 

Hazards Addressed Flash Flood 

Priority I 

Responsible Dept./Party City 

Estimated Cost Moderate 

Potential Funding Source USDA/SRF/HMGP 

Mitigation Measure 
Category 

Property Protection Action, Structural Mitigation Actions 

Target Completion Date When funding is available 

 

 1.2.12 Enlarge County Tile 

Description 
Enlarge County Tile to accept more water when a large rain 
occurs. 

Hazards Addressed Flash Flood 

Priority I 

Responsible Dept./Party County 

Estimated Cost High 

Potential Funding Source Assessments 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date 12 years 

 

1.1.1 Designate Fire Station as Shelter (not handicap accessible) 

Description 
Have the City designate the Fire Station as a shelter for 
residents to come to when there is an incident in the City. 

Hazards Addressed Tornados, Severe Winter Storms 

Priority I 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source City 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date N/A 

 

1.3.4 Continue smoke detector program 

Description 
Continue smoke detector program which provides smoke 
detectors to residents. 

Hazards Addressed Structural Fires 

Priority I 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source City/FEMA/HUD 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 
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1.3.1 Continue fire department training for HAZMAT awareness/operations 

Description Continue sending fire fighters to HAZMAT awareness and 
operations training provided by Region V. 

Hazards Addressed HAZMAT – Fixed and Transportation 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source Region V HAZMAT 

Mitigation Measure 
Category 

Emergency Service Protection Action 

Target Completion Date Ongoing 

 

1.3.2 Continue membership in Region V HAZMAT 

Description 
Encourage Humboldt County to continue to be part of the 
Region V HAZMAT group which provides the Region V 
HAZMAT team to respond to hazardous materials incidents. 

Hazards Addressed HAZMAT – Fixed and Transportation 

Priority I 

Responsible Dept./Party County 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Emergency Services Protection Action, Property Protection 

Target Completion Date Ongoing 

 

1.4.3 Continue mutual aid agreements with all County Fire Departments 

Description 
Continue mutual aid agreements with all Fire Departments in 
the County to provide assistance to fire department when 
requested. 

Hazards Addressed Structural Fires, Grass or Wild-land Fires 

Priority I 

Responsible Dept./Party County 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 

 

1.3.3 Continue City personnel and fire department personnel incident command training 

Description 
Continue sending fire fighters and key city officials and 
personnel to incident command training when offered. 

Hazards Addressed 
HAZMAT – Fixed and Transportation, Transportation Events 
Rail and Highway 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source Region V HAZMAT 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 
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1.1.2 Develop public information program for tornadoes/shelter 

Description 
Develop a public information program to inform the public about 
tornados and to educate the residents on the shelter plan. 

Hazards Addressed Tornado, Severe Winter Storms 

Priority I 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source City 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing 

 

1.1.3 Develop shelter plan 

Description Develop a plan for shelter use. 

Hazards Addressed Tornado, Severe Winter Storms 

Priority I 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source City 

Mitigation Measure 
Category 

Emergency Services Protection Action, Public Education and 
Awareness Mitigation Action 

Target Completion Date 2018 

 

1.1.4 Generator for Fire Station 

Description 
Purchase and install a generator in the Fire Station after the 
station has been designated as the City‟s emergency shelter. 

Hazards Addressed Tornado, Severe Winter Storms,  

Priority I 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source HMGP/CDBG/SRF 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date When funding is available 

 

1.2.2 Generator for water plant 

Description 
Purchase and install generator in the water plant to keep it 
running if the electricity were to fail. 

Hazards Addressed Infrastructure Failure, Thunderstorm & Lightning, High Winds 

Priority I 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source HMGP/CDBG/SRF 

Mitigation Measure 
Category 

Property Protection Action, Emergency Services Protection 
Action 

Target Completion Date 2014 
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1.4.5 Maintain insurance for property 

Description 
Maintain insurance on City property to reimburse loss if hail 
damage and other damages. 

Hazards Addressed Hailstorms 

Priority I 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source City 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing (annual) 

 

1.4.2 Purchase attack/grass truck 

Description 
Purchase attack truck for fire department to use when there is a 
grass or crop fire. 

Hazards Addressed Grass or Wild-land Fires 

Priority I 

Responsible Dept./Party Fire 

Estimated Cost Moderate 

Potential Funding Source FEMA/HMGP/USDA 

Mitigation Measure 
Category 

Emergency Services Protection Action, Property Projection 
Action 

Target Completion Date 2014 

 

1.2.10 Construct bypass to county line 

Description 
Construct a way to move storm water from the sewer to the 
creek and bypass the county tile so keep the tile from flooding 
and causing backup in basements. 

Hazards Addressed Flash Flood 

Priority I 

Responsible Dept./Party City/County 

Estimated Cost High 

Potential Funding Source Assessment/USDA/CDBG/SRF/HMGP 

Mitigation Measure 
Category 

Property Protection Action, Prevention Action 

Target Completion Date When funding becomes available 

 

1.3.5 Continue annual flu clinic 

Description Influence County Health to continue annual flu clinic in the City. 

Hazards Addressed Human Disease 

Priority I 

Responsible Dept./Party County 

Estimated Cost Minimal 

Potential Funding Source County/State 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 
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1.2.6/1.2.7 Identify cross connections and where gutters drain into sanitary sewer 

Description 

Identify where the sanitary sewer mains cross water mains and 
where residences have downspouts/drains connected to the 
sanitary sewer in order to reduce the infiltration into the sanitary 
sewer and ultimately eliminate backup into basements. 

Hazards Addressed Flash Flood 

Priority I 

Responsible Dept./Party City 

Estimated Cost Moderate 

Potential Funding Source City/SRF 

Mitigation Measure 
Category 

Prevention Actions 

Target Completion Date 2018 

 

1.2.11 Clean out county tile 

Description 
Work with County to have the County tile cleaned to provide 
more room for flood waters. 

Hazards Addressed Flash Flood 

Priority II 

Responsible Dept./Party County 

Estimated Cost High 

Potential Funding Source Assessments 

Mitigation Measure 
Category 

Property Protection Action, Structural Mitigation Action 

Target Completion Date 12 years 

 

1.4.1 Repair/replace fire hydrants 

Description Repaired fire hydrants in the City 

Hazards Addressed Severe Winter Storms, Structural Fire, Grass or Wild-land Fires 

Priority II 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source USDA/City 

Mitigation Measure 
Category 

Emergency Services Protection Action, Property Protection 
Action 

Target Completion Date 12 years 

 

1.2.4/1.2.5 Inventory/repair shutoff valves 

Description 
Inventory and repair/install water main shutoffs in order to shut 
off water if there is a break and reduce flooding from break. 

Hazards Addressed Severe Winter Storms 

Priority II 

Responsible Dept./Party City 

Estimated Cost Moderate 

Potential Funding Source City 

Mitigation Measure 
Category 

Property Protection Action 

Target Completion Date Ongoing 
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1.2.8 Identify where sump pumps are going into sanitary sewer 

Description 
Smoke test to identify where residents have sump pumps 
draining into the sanitary sewer and have those removed. 

Hazards Addressed Flash Flood 

Priority II 

Responsible Dept./Party City 

Estimated Cost Moderate 

Potential Funding Source City/SRF 

Mitigation Measure 
Category 

Emergency Services Action, Property Protection Action 

Target Completion Date 2018 

 

1.2.1 Generator for sewer plant 

Description 
Purchase and install generator for the sewer plant to keep it 
functioning if there is a power outage which will keep the 
system from backing up into basements. 

Hazards Addressed Infrastructure Failure, Thunderstorm & Lightning, High Winds 

Priority III 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source HMGP/CDBG/SRF 

Mitigation Measure 
Category 

Property Protection Action 

Target Completion Date When funding is available 

 

1.4.4 Encourage residents to install check valves in homes 

Description 
Encourage residents to install check valves in their homes to 
reduce backups into basements 

Hazards Addressed Flash Flood 

Priority III 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Emergency Services Protection Action, Property Protection 
Action 

Target Completion Date Over 12 years 

 

1.2.15 Install steel door in pump house 

Description 
Install steel door to pump house to reduce chances of some 
breaking in. 

Hazards Addressed Terrorism 

Priority III 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source City 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date 12 years 
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1.2.3 Construct a Lift Station for Lagoon 

Description 
Construct a lagoon lift station to reduce the backups into 
basements. 

Hazards Addressed Flash Flood 

Priority III 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source CDBG/SRF/USDA/HMGP/City 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date When funding is available 

 

1.2.14 Surge protectors for transmission lines/substations 

Description 
The City will install surge protectors for transmission lines and 
substations to protect against a lightning strike. 

Hazards Addressed Thunderstorm & Lightning, High Wind  

Priority III 

Responsible Dept./Party Power Company 

Estimated Cost Minimal 

Potential Funding Source Power Company 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date 12 years 

 

1.2.13 Bury electrical lines 

Description 
Work with electric company to bury electric lines to reduce 
outages due to high winds and natural elements. 

Hazards Addressed 
Infrastructure Failure, Thunderstorm & Lightning, High Wind, 
Severe Winter Storms 

Priority III 

Responsible Dept./Party Power Company 

Estimated Cost High 

Potential Funding Source HMGP/Power Company 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date 12 years 
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Section 5:  Critical Facilities 

 
 

 Bode City Hall 

 Bode City Storage 

 Bode Public Library/Volunteer Fire Department 

 Bode Water Pumping Station 

 Bode Water Tower 

 C & B Supply 

 Humboldt County Foundation 

 New cooperative 

 New Cooperative Office 

 New Feeds LLC 

 Norm‟s General Store 

 St. Olaf Lutheran Church 

 Twin Rivers Community School 

 Twin River Valley Bus Barn 

 US Post Office 

 West Iowa Bank 
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Section 6:  Community Maps 
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Section 7:  Hazard Mitigation Committee Meeting Minutes 

BODE HAZARD MITIGATION MEETING MINUTES 
April 19, 2010 

 
Meeting began at 7:00 PM. 
 
Present:  Becky Struthers, Todd McMahon, Roger Rongved, Robert Douglas, and Shirley Helgevold 
 
Everyone introduced themselves. 
 
Defined Hazard Mitigation. 
 
Identified role of the Hazard Mitigation Committee. 
 
The committee set the next meeting for May 17

th
 at 3:00 PM. 

 
Meeting concluded at 8:00 PM. 
 

 

BODE HAZARD MITIGATION MEETING MINUTES 
May 17, 2010 

 
Meeting began at 3:00 PM. 
 
Present:  Roger Rongved, Paula Fulwider, Becky Struthers, Kevin Buhs, Bud Douglas, and Shirley 
Helgevold 
 
City will post notice of meetings around town. 

 
The draft community profile was distributed and missing items identified. 
 
Information on past hazards was handed out for the committee members to review before the next 
meeting. 
 
The committee set the third Monday of the month at 4:30 PM as their meeting times. 
 
Meeting concluded at 4:30 PM. 
 

 

BODE HAZARD MITIGATION MEETING MINUTES 
June 21, 2010 

 
Meeting began at 4:30 PM. 
 
Present:  Becky Struthers, Andrew Olson, Todd McMahon, Pat Colwell, Robert Douglas, David Thilges, 
Roger Rongved, and Shirley Helgevold 
 
Critical facilities were identified. 
 
Reviewed past hazards and discussed potential hazards. 
 
Completed Risk Assessment Index Worksheet. 
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The draft community profile was distributed and missing items identified. 
 
Meeting concluded at 6:30 PM. 

 

BODE HAZARD MITIGATION MEETING MINUTES 
August 16, 2010 

 
Meeting began at 4:30 PM. 
 
Present:  Roger Rongved, Becky Struthers, Bud Douglas, Todd McMahon, David Thilges, Lee Miller and 
Shirley Helgevold 
 
Discussed sending out Community Survey with City newsletter in October. 
 
Reviewed the risk analysis that was completed at the July meeting and made changes. 
 
Started identifying mitigation strategies. 
 
Meeting concluded at 5:45 PM. 
 

 

BODE HAZARD MITIGATION MEETING MINUTES 
September 20, 2010 

 
Meeting began at 4:30 PM. 
 
Present:  Roger Rongved, Becky Struthers, Bud Douglas, Todd McMahon, David Thilges, and Shirley 
Helgevold 
 
Reviewed Community Survey. 
 
Reviewed Critical Facilities and map 
 
Meeting concluded at 5:30 PM. 
 

 

BODE HAZARD MITIGATION MEETING MINUTES 
October 18, 2010 

 
Meeting began at 4:30 PM. 
 
Present:  Roger Rongved, Becky Struthers, Bud Douglas, Todd McMahon, David Thilges, Pat Colwell, 
and Shirley Helgevold 
 
Reviewed Community Survey. 
 
Reviewed Critical Facilities map 
 
Began identified hazard mitigation strategies 
 
Meeting concluded at 5:30 PM. 
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BODE HAZARD MITIGATION MEETING MINUTES 
February 28, 2011 

 
Meeting began at 4:30 PM. 
 
Present:  David Thilges, Todd McMahon, Bud Douglas, Becky Struthers, Roger Rongved, and Shirley 
Helgevold 
 
Discussed results of the Community Survey. 
 
Revised Risk Assessment using new criteria. 
 
Meeting concluded at 5:30 PM. 
 

 

BODE HAZARD MITIGATION MEETING MINUTES 
March 21, 2011 

 
Meeting began at 4:30 PM. 
 
Present:  Roger Rongved, Becky Struthers, Bud Douglas, David Thilges, and Shirley Helgevold 
 
Public input meeting will be held at next month‟s meeting. 
 
Completed Critical Facilities map was shared with everyone.  Some corrections were made. 
 
Finished identifying Mitigation Strategies. 
 
Meeting concluded at 5:30 PM. 

 

BODE HAZARD MITIGATION MEETING MINUTES 
April 18, 2011 

 
Meeting began at 4:30 PM. 
 
Present:  Roger Rongved, Becky Struthers, Bud Douglas, David Thilges, Pat Coldwell, and Shirley 
Helgevold 
 
No one outside of committee members attended the public meeting. 
 
Goals were identified: 
- Reduce or eliminate the damage to or loss of property and injury to and loss of life due to hazards 

that may affect the City and its residents 
- Ensure the local governments operations will not significantly be disrupted by disasters. 
 
Completed STAPLEE Analysis 
 
Meeting concluded at 5:45 PM. 
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BODE HAZARD MITIGATION MEETING MINUTES 
May 23, 2011 

 
Meeting began at 4:30 PM. 
 
Present:  Becky Struthers, Bud Douglas, David Thilges, Todd McMahon, and Shirley Helgevold 
 
Committee reviewed the STAPLEE analysis. 
 
Strategies were reviewed and prioritized. 
 
Committee developed the implementation plan. 
 
Meeting concluded at 5:00 PM. 
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Section 8:  Resolution 
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Appendix B: City of Bradgate 

Section 1: Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 

Hazard 
Historical 

Occurrence 
Probabilit

y 
Vulnerability 

Maximu
m Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Windstorms 5 5 5 5 2 5 27 

HAZMAT – Transportation 5 4 5 5 3 5 27 

Thunderstorm and Lightning 5 5 5 5 2 4 26 

Tornadoes 3 3 5 5 4 5 25 

Energy Failure 5 4 5 5 1 5 25 

River Flooding 5 5 4 5 4 1 24 

Severe Winter Storms 5 5 5 5 2 1 23 

Hailstorms 2 3 5 5 3 5 23 

HAZMAT – Fixed Facility 1 3 5 5 3 5 22 

Watershed Pollution 2 3 5 5 2 5 22 

Pipeline Incident 1 3 5 5 3 5 22 

Air Transportation Event 1 1 5 5 5 5 22 

Grass or Wild-land Fire 1 2 4 5 4 5 21 

Expansive Soils 2 3 3 3 4 5 20 

Structural Fire 4 3 2 2 4 5 20 

Terrorism 1 1 5 5 2 5 19 

Communications Failure 1 2 5 5 1 5 19 

Drought 2 2 5 5 2 1 17 

Extreme Heat 1 2 5 5 2 1 16 

Flash Flooding 2 2 2 2 1 4 13 

Transportation Incident 1 2 1 1 2 5 12 

Human Disease 1 1 1 1 1 5 10 

Structural Failure 1 1 1 1 1 5 10 
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The City of Bradgate Hazard Mitigation committee decided that the following hazards were not applicable 
or would have little effect on the City: 
 

Animal/Plant/Crop Disease 
Earthquakes 
Sink Holes 

Public Disorder 
 

Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated area.  
Since there are few animals and crops present within the City the committee determined that this hazard 
should be excluded. 
 
Earthquakes were considered to have little impact on Bradgate.  There is a possibility that the City could 
feel the resonance if an earthquake were to occur at the nearest fault line; however, no damages would 
be anticipated.   
 
Sink Holes generally occur in areas where mining or erodible soils are present.  Neither of which are a 
concern for Bradgate; therefore, sink holes were considered irrelevant.  
 
Public Disorder was considered to have little effect on Bradgate due to the lack of past civil unrest.  
Since there have been no public disorders recorded within the City, the chances for one to occur is very 
limited. 
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The following are the results of the Hazard Risk Analysis that the committee completed, with a detailed 
explanation for each of the resulting scores.  The results are organized from highest risk rating to lowest.   
 

Hazard 
Windstorms 

Location Windstorms would generally impact the entire area of Bradgate as discussed in the 
Maximum Threat.  For a map of the community see Section 6 of Appendix B. 

Historical Occurrence According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  Based on this data is was estimated 
that windstorms have occurred more than 10 times within the community in the last 12 
years; that is approximately one event per year. 

Probability Iowa lies on the eastern edge of the Great Plains where winds blow strong, particularly 
in the winter and spring.  The relative flatness of the terrain and cropland with few trees 
means that most areas of the city are well exposed to the wind.  Because windstorms 
are such a common occurrence, the hazard mitigation committee determined that it is 
possible for a significant, damaging windstorm to occur. 

Vulnerability The hazard mitigation committee determined that because most windstorms occur in a 
regional manner, more than 75% of the people and property of Bradgate would be 
impacted by a windstorm.   

Maximum Threat Similar to the vulnerability of the community, because most windstorms occur in a 
regional manner, the entire spatial extent of Bradgate would be affected by a 
windstorm. 

Severity of Impact Windstorms are typically a regional event, which impacts the entire state.  According to 
the NCDC no injuries or deaths were reported from 2000 to 2012 in Humboldt County 
due to high winds; however, they have to potential to cause injuries as they did 
elsewhere.  The hazard mitigation committee determined that because residents are 
able to seek shelter very few injuries occur.  Windstorms can cause difficult driving 
conditions, downed limbs, damages to structures, awnings, roofs, etc., the majority of 
which has only been minor in Bradgate.  According to the hazard mitigation committee, 
essential facilities such as energy have the potential to be interrupted for a short period 
of time due to downed power lines. 

Speed of Onset Sustained high winds can be predicted; however, gusts can quickly change, giving 
people a minimal amount of warning. 
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Hazard HAZMAT-Transportation 
Location HAZMAT events related to transportation can occur anywhere within Bradgate; to see a 

map of the City please see Section 6 of this Appendix. 

Historical Occurrence Based on historical data shown in Chapter 3 there have been more than 6 hazardous 
material spills in Bode since 2000.  While a portion of these events may have been due 
to the storage and handling of such materials at a fixed site, it was determined that in 
the last 12 years there have been more than 10 hazardous materials incidents relating 
to fixed facilities.  This estimate was given based on the committee‟s assumption that 
more events have occurred than were reported. 

Probability Because hazardous substances are regularly transported to and from the Cooperative 
in Bradgate, the hazard mitigation committee determined that it is likely that a HAZMAT 
event related to transportation may occur. 

Vulnerability The percentage of people and property that could be impacted depends on the material, 
amount, time of day and temperature.  While most HAZMAT incidents that have taken 
place in Bradgate in the past have been of low caliber, the committee determined that 
more than 75% of the people and property could be impacted in a major HAZMAT 
event.  

Maximum Threat Again, the hazard mitigation committee estimated that in a major HAZMAT event, more 
than 75% of the people and property in the community would be impacted by a 
HAZMAT event related to transportation, which is in correlation to the spatial extent of 
the community that would be affected. 

Severity of Impact Because no specific injuries were identified as having occurred in Bradgate in the past, 
the committee determined that the transport of hazardous materials would generally 
have only minor impacts on the community.  The City of Bradgate has a cooperative 
located within the City limits; therefore, agricultural products are regularly transported 
through the community.  The committee determined that the largest impacts would 
result from an anhydrous tank that was either leaking or wrecked during transport; either 
scenario would be detrimental to one‟s health.  Hazardous agricultural products can 
cause a variety of short and long term health impacts such as breathing issues, burns 
and abrasions, which could even result in death when exposed to in large quantities. 
However, structural impacts would be minimal and isolated to the vehicle and/or trailer 
hauling the substance.  Depending on the material being transported, the immediate 
area would be impacted.  While major health and structural impacts could occur, it is 
very unlikely that such event could cause substantial impacts to public services and 
facilities, unless substances leak into public water sources. 

Speed of Onset There is no prediction for when a release or spill of hazardous materials will occur when 
related to the transport of such materials; most events occur due to a sudden crash or 
unexpected leak. 
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Hazard Thunderstorm and Lightning 

Location Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm 
event were to occur, the entire City of Bradgate would be impacted.  For a map of the 
City of Bradgate, see Section 6 of this Appendix. 

Historical Occurrence The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted 
the City.  Based on this data and the fact that thunderstorms and lightning are a 
common occurrence in the Midwest, the hazard mitigation committee determined that 
more than 10 thunderstorms and/or lightning strikes have been experienced in the City 
in the last 12 years. 

Probability The central area of the United States is home to some of the most severe 
thunderstorms in the world.  Because of the frequency of severe thunderstorms and 
lightning that have continued to impact Bradgate in the past, the hazard mitigation 
committee determined that there is a 100% chance that a thunderstorm and lightning 
event will occur in the next year. 

Vulnerability Because thunderstorms are generally a regional event, the hazard mitigation committee 
determined that more than 75% of people and property feel the impacts. 

Maximum Threat Similar to the vulnerability, the hazard mitigation committee determined that if a 
thunderstorm were to occur, the entire spatial extent of the community would feel the 
impact of such event. 

Severity of Impact As reported by the NCDC, thunderstorms can result in hail, tornadoes, heavy rains and 
strong winds.  These events may be hit or miss on some communities.  NCDC data 
shows no injuries or deaths due to thunderstorms between 2000 and 2012 in Humboldt 
County.  The committee determined these to be rare, unless directly exposed to the 
storm.  Property damage results from hail, tornadoes, winds, flash flooding; fortunately, 
for the City of Bradgate the only impacts reported between 2000 and 2012 was downed 
limbs, outbuildings and grain bins. 
 
Impacts due to Lightning can vary from structures and appliances to direct impacts to 
people.  While no events were reported for having occurred in Bradgate from 2000 to 
2012, one event occurred in Dakota City, which injured one person. 
 
While thunderstorms and lightning have the capability of causing injuries and property 
damage, the committee determined that the majority of events that have impacted the 
City have been minor in severity. 
 

Speed of Onset A community generally has an idea of when a thunderstorm is approaching; however, 
the characteristics present within a storm may be difficult to predict.  The hazard 
mitigation committee determined that the community of Bradgate generally has less 
than 5 hours warning that a thunderstorm that may generate lightning will occur.  
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Hazard Tornado 
Location The City of Bradgate has experienced a tornado, which directly struck the community.  

The entire community was impacted.  A map of the entire community is located in 
Section 6 of this Appendix. 

Historical Occurrence As mentioned, the City of Bradgate was struck by an F2 tornado in 2004, which brought 
about serious impacts for the community.  As seen in the NCDC data shown in 
Appendix M, Humboldt County has been reported to also have experienced tornados 
that have caused extensive property damage.  Based on the hazard mitigation 
committee‟s recollection of events, additional tornados not recorded in the NCDC, may 
have impacted the community in the past.  The committee determined that there have 
been 5-6 historical tornado occurrences or impacts within the community in the past 
twelve years. 

Probability There are on average about 46 tornadoes per year in the state of Iowa.  Tornado events 
occur randomly and have the potential to affect any community within the State.  
Because tornadoes act in such a random manner, the Bradgate hazard mitigation 
committee determined that it is possible for a tornado to occur within the community. 

Vulnerability The entire population of Bradgate is vulnerable to tornadoes.  Both personal safety and 
structural stability would be a great concern.  The hazard mitigation committee felt that if 
a tornado directly struck the community, more than 75% of the people and property 
would be affected. 

Maximum Threat Based on the tornado that has directly impacted the community, the hazard mitigation 
committee determined that if a tornado were to strike again, more than 75% of the city‟s 
special extent would be impacted.  

Severity of Impact Injuries, property damage and the interruption of services are each common results of 
the direct impact of tornadoes.  The severity of impact depends on the intensity of the 
tornado, the area struck, and the preparedness of the people and officials.  Bradgate 
experienced major property damage and interruption in services when a tornado hit in 
2004.  According to NCDC more than 75% of the City was destroyed.  Due to the 
impacts experienced the hazard mitigation committee determined that a tornado could 
have substantial impacts to the community. 

Speed of Onset Very little warning is given when a tornado occurs, especially when a tornado watch 
transitions into a tornado warning. 
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Hazard Energy Failure 

Location The entire community would generally be impacted by an energy failure; see Section 6 
of this Appendix for a map of Bradgate. 

Historical Occurrence Energy failures in the City of Bradgate are generally the result of electrical disruptions 
due to ice storms or high winds.  While no official record of energy failure is presented, 
the hazard mitigation committee determined that more than 10 occurrences have taken 
place within the City of Bradgate. 

Probability With the number of disruptions that have occurred in the past and the likelihood that ice 
storms or high winds will occur within Bradgate every year, the hazard mitigation 
committee determined that the probability of an energy failure occurring is likely. 

Vulnerability An energy failure would impact the entire community and becomes a particular concern 
during extreme heat or extreme cold temperatures.  With very few generators located 
within the City of Bradgate, the majority of the community would feel the impacts of an 
energy failure. 

Maximum Threat When an energy failure occurs within the community of Bradgate, the entire community 
is impacted.  The entire spatial extent of the community is generally without power until 
the electrical company is able to fix the issue. 

Severity of Impact According to the hazard mitigation committee, very few injuries and/or illness have 
occurred due to energy failure.  Minimal to no property damage would be experienced.  
Because the City does not provide water or sanitary sewer, the only impact to the City‟s 
essential services would be the energy itself, which is generally repaired in good time. 

Speed of Onset Energy failure generally occurs without any warning. 

 
 

Hazard River Flooding 
 

Location Bradgate rests near the banks of the Des Moines River.  The City is part of the National 
Flood Insurance Program (NFIP), see Section 6 of this appendix for a map. 

Historical Occurrence Since 2000 there have been 43 flood events recorded in Humboldt County.  The hazard 
mitigation committee feels that river flooding has been more severe and frequent in 
recent years.  The committee recalls there being more than 10 river flooding events that 
have impacted the community since 2000.  

Probability Because flooding along the Des Moines has occurred more frequently in recent years 
and the river is beginning to expand out, according to the hazard mitigation committee it 
is highly likely that river flooding will take place in the next year. 

Vulnerability The entire community is vulnerable to river flooding in Bradgate due to basements 
flooding and road closures that may occur. 

Maximum Threat While the river flooding does not leave visible standing water throughout Bradgate, 
impacts to basements make up for more than 75% of the spatial extent of the community 
according to the hazard mitigation committee. 

Severity of Impact The most severe impact of flooding is the economic damage that floodwaters can cause 
to homes and businesses.  Generally speaking, flooding in Bradgate causes major 
property damage and impacts personal septic tanks.  According to the NCDC, from 2000 
to 2012, no injuries were sustained due to flooding in Bradgate; however, injuries had 
been sustained elsewhere in Humboldt County; therefore, it was determined that it is 
possible for injuries, even death to occur. 

Speed of Onset There is generally some kind of warning that flooding will occur.  If there is a lot of rain 
upstream to Bradgate, residents will get ample warning or notice that flooding may 
occur.   
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Hazard Severe Winter Storms 

Location Severe Winter storms are generally a regional event that can impact several-to-all 
counties within Iowa.  When a winter storm occurs, the entire community of Bradgate is 
impacted.  For a map of the assessed structures that could potentially be impacted, see 
Section 6 of this Appendix.  

Historical Occurrence Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being more 
that 10 severe winter storms having had impacts on the community in the last 12 years. 

Probability Winter storms commonly occur throughout the state of Iowa.  Seasonal snowfall 
averages 32 inches across Iowa and varies from around 40 inches in northeast Iowa to 
about 20 inches in the extreme southeast corner of the State.  With the snow season 
extending from October to April, the chance for a severe winter storm that may produce 
extreme cold temperatures along with large amounts snow, ice and wind, is highly likely.   

Vulnerability Winter storms are generally regional events that would impact the entire City of 
Bradgate.  The hazard mitigation committee determined that more than 75% of the 
people and property within the community would be affected.     

Maximum Threat As mentioned, winter storms affect entire regions and would impact the entire spatial 
extent of Bradgate.  Winter storms that reach Iowa tend to develop over southeast 
Colorado and move east using the southward plunge of cold air from Canada and the 
northward flow of moisture from the Gulf of Mexico to produce heavy snow, and 
sometimes blizzard conditions that could impact the entire region; therefore, the hazard 
mitigation committee determined that more than 75% of the City‟s spatial extent would 
be impacted. 

Severity of Impact The impact of severe winter storms can vary depending on the conditions.  Severe 
winter storms are generally accompanied by strong winds, extremely cold temperatures, 
ice, or large amounts of snow; each of these characteristics has an effect on people and 
property of Bradgate.  Because most residents are able to seek shelter during a winter 
storm event, the hazard mitigation committee determined that winter storms generally 
have a limited impact on the quality of life with low instances of injury, property damage 
or facility disruption.    

Speed of Onset Weather services can accurately predict when winter storms will occur and the 
conditions that may accompany the storm.  Generally there is more than 24 hours of 
warning when a winter storm is on its way. 
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Hazard Hailstorm 

Location Hailstorms have the potential to affect all areas of Bradgate.  See Section 6 of this 
Appendix for a map of the City of Bradgate. 

Historical Occurrence According to data collected from the NCDC (Appendix M), there are 2 recorded 
hailstorms that impacted Bradgate since 2000.  However, according to the hazard 
mitigation committee, there have been at least 3 hailstorm events that have impacted the 
City in the last 12 years; therefore, it was determined that there have been 2-4 hailstorms 
that have impacted the community in the past. 

Probability Hailstorms have not impacted the City of Bradgate on an annual basis.  Based on the 
history of hailstorms, the committee determined that there is a possibility that a significant 
hailstorm could occur within Bradgate in the next year. 

Vulnerability The entire community is vulnerable to being impacted by a hailstorm.  People, if exposed 
to the event could be injured and property exposed is vulnerable to damage. 

Maximum Threat Based on the community‟s area of land cover, the hazard mitigation committee 
determined that the entire spatial extent of Bradgate would be impacted by a hailstorm. 

Severity of Impact Hailstorms are typically a hit or miss event that occurs within Thunderstorms.  According 
to the NCDC no injuries have occurred from hailstorms from 2000 to 2012 in Humboldt 
County; however, persons could be injured if directly exposed to such event.  While no 
structural damages were reported for the 2004 and 2005 hail events that occurred in 
Bradgate, the likelihood of damages is high.  Damages generally take place in the form of 
broke windows, damaged shingles and dented cars.  Hail could also interrupt public 
facilities such as electric, which would result in an energy failure. 

Speed of Onset Hail storms often result from severe thunderstorms or tornadoes; therefore, they may 
occur without any warning. 
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Hazard HAZMAT-Fixed Facility 
Location The locations of fixed facilities that produce, store or handle hazardous materials are 

illustrated in the map in Section 6 of this appendix.   

Historical Occurrence Based on historical data shown in Chapter 3 there have been 6 reported hazardous 
material spills in Bradgate since 2000.  Because a portion of these events may have been 
due to the transport of such materials, it was determined that in the last 12 years there 
have been less than 2 major hazardous materials incidents relating to fixed facilities.  

Probability Because Pro Cooperative, which stores farm chemicals including anhydrous, is located in 
Bradgate, the hazard mitigation committee determined that there is less than a 10% 
chance that a significant spill or leak might occur in the next year. 

Vulnerability Areas of the community vulnerable to a HAZMAT event related to the fixed facilities are 
determined based on their proximity to the facilities and the type of material that may be 
released.  If a major event were to occur in the community, it is possible that more than 
75% of people and property could be impacted. 

Maximum Threat Because the land area that consists of the City of Bradgate is so small, the hazard 
mitigation committee estimated that if a major HAZMAT event occurred, the entire spatial 
extent of the community could be impacted. 

Severity of Impact While no specific injuries were identified as having occurred in Bradgate in the past, the 
committee determined that serious injuries could occur to persons directly exposed to 
hazardous materials.  Hazardous agricultural products can cause a variety of short and 
long term health impacts such as breathing issues, burns and abrasions, which could 
even result in death when exposed to in large quantities.  The City of Bradgate also has a 
cooperative located within the City limits.  Structural damages to the cooperative could be 
experienced due to explosions.  While major health and structural impacts could occur, it 
is very unlikely that such event could cause substantial impacts to public services and 
facilities, unless substances leak into public water sources. 
 

Speed of Onset Because a hazardous material event occurs randomly, there is typically no warning time 
for when such an accidental event will occur. 
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Hazard Watershed Pollution 
Location Watershed pollution has the potential to occur anywhere in Bradgate, especially due to its 

vicinity to the river, for a map of the City please see Section 6 of this Appendix. 

Historical Occurrence Much of the watershed pollution that might occur within Bradgate would most likely be due 
to nonpoint source pollution.  A probable cause for this type of pollution would be the 
runoff of pollution that would flow into nearby water sources.  While it is difficult to measure 
the number of times this kind of pollution occurs, the Bradgate hazard mitigation 
committee estimated that, due to HAZMAT events there have been approximately 2-4 
significant events that may have caused watershed pollution. 

Probability Because Bradgate is located near the Des Moines River, the hazard mitigation committee 
determined that it is possible for watershed pollution to occur. 

Vulnerability While watershed pollution may occur within the County, the main issue would relate to the 
contamination of key water sources.  Residents of Bradgate use water from their own 
personal well systems.  Resident‟s concern would be that if watershed pollution of a critical 
component occurred that more than 75% of the community‟s water sources would be 
impacted. 

Maximum Threat According to the hazard mitigation committee; because the residents and businesses of 
Bradgate are on their own well systems, which are located near one another, the spatial 
extent of the City that would be impacted by a significant source of watershed pollution 
would be high. 

Severity of Impact Watershed pollution can cause death of aquatic animals, disruption of food chains, 
diseases and destruction of ecosystems.  Because a majority of watershed impacts would 
only affect people who come in direct contact with the river, it is anticipated that severity of 
impacts would be low.  The hazard mitigation committee was more concerned with water 
sources becoming contaminated from pollution.  These could cause illness; however, no 
property damage would be incurred.  Water services would be interrupted if polluted. 

Speed of Onset Because residents would be unaware that that pollution to the watershed is occurring 
there would be limited warning. 

 
 

Hazard Pipeline Incident 
Location The nearest major pipeline, which consists of liquid propane, is located a little over a half a 

mile southeast of Bradgate.  For a map of the pipeline see Section 8 of this appendix. 

Historical Occurrence Historically there has been no incidence of a pipeline incident occurring nearby and having 
an impact on the City of Bradgate; therefore, the hazard mitigation committee determined 
that a rating of 1 should be given to historical occurrence. 

Probability Bradgate is located a little over a half a mile northwest of a major liquid propane pipeline.  
The hazard mitigation committee determined that it is possible that an event could impact 
the City, depending on multiple variables. 

Vulnerability If a major pipeline incident did occur, the hazard mitigation committee determined that in a 
worst case scenario there is a chance for such incident to impact more than 75% of the 
people and property in Bradgate. 

Maximum Threat Similar to vulnerability, if a major incident occurred and it had an impact on the community, 
more than 75% of the spatial extent of the community would be impacted. 

Severity of Impact While a majority of residents could be impacted, the hazard mitigation committee 
estimated that the severity of such impact could result in serious injuries or illness and 
shutdown of certain facilities.  This is dependent on many factors including the type and 
extent of the pipeline incident. 

Speed of Onset Pipeline incidents are generally accidental and no warning is given when such event is 
going to occur. 
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Hazard Air Transportation Event 
Location An air transportation event could take place anywhere within the City due to crop dusting, 

or airplanes passing over from nearby airports.  For a map of the nearby airports, see 
Section 6. 

Historical Occurrence Historically there has been no incidence of an air transportation event occurring within the 
City; therefore, the hazard mitigation committee determined that a rating of 1 should be 
given to historical occurrence. 

Probability Bradgate is located approximately ten miles from the nearest airport; therefore, the hazard 
mitigation committee determined that it is unlikely that an air transportation event will occur 
within the community.  

Vulnerability If an air transportation event did occur, the hazard mitigation committee determined that 
the entire city would be impacted. 

Maximum Threat Similar to vulnerability, if air transportation event occurred and it had an impact on the 
community, more than 75% of the spatial extent of the community would be impacted. 

Severity of Impact An air transportation event in the form of a plane crashing in the community would cause a 
great amount of structural damages, injuries and possibly deaths; therefore, the hazard 
mitigation committee determined that such event would be catastrophic for the community. 

Speed of Onset Air transportation events are generally accidental and no warning is given when such 
event is going to occur. 

 
 

Hazard Grass or Wild-land Fire 
Location Bradgate is completely surrounded by agriculture land.  During dry conditions a wild-land 

fire could occur anywhere around the City, for a map of the vulnerable area see Section 6 
of this Appendix. 

Historical Occurrence The hazard mitigation committee noted that they have not seen major grass or wild-land 
fires occur within the community in the past; therefore, they gave historical occurrence a 
rating of 1; less than two events having occurred in the community. 

Probability There is always the possibility for a grass or wild-land fire to occur within the City of 
Bradgate; however, the hazard mitigation committee determined that it is unlikely because 
burning bans are generally enforced during very dry conditions when fields are most 
vulnerable to fires. 

Vulnerability Because the land area of Bradgate is so small, the hazard mitigation committee estimated 
that approximately 51-75% of residents would, in some way, be impacted by a wild-land 
fire through smoke inhalation, burning, etc. 

Maximum Threat Similar to vulnerability, a large area of Bradgate would be impacted by a major grass or 
wild-land fire; resulting in more than 75% of the spatial community being impacted. 

Severity of Impact When any type of fire takes place, it has the potential to cause serious injury and major 
property damage, as determined by the hazard mitigation committee. 

Speed of Onset Grass or wild-land fires may begin and spread incredibly fast; there is no warning when 
one might occur.  
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Hazard Expansive Soils 

Location Expansive soils are prevalent throughout the City of Bradgate.  For a map of the 
community see Section 6 of this Appendix.  

Historical Occurrence The hazard mitigation committee decided that historically there have been very few 
instances of expansive soils affecting the community.  However, those that have 
occurred have taken place in the form of basement walls buckling. 

Probability According to the hazard mitigation committee it is possible for expansive soils to occur in 
the next year.  Generally they take place during extreme temperature or moisture 
changes in the ground. 

Vulnerability Because the City of Bradgate is not very large, the Hazard Mitigation Committee 
estimated that 26-50% of the community may be impacted. 

Maximum Threat Similar to the vulnerability, because the majority of the impacts are structural, the hazard 
mitigation committee estimated that spatial impact on the community would consist of 26-
50% of the spatial extent. 

Severity of Impact The majority of impacts from expansive soils would not inflict injuries or illness; however, 
long term property damage that threatens structural stability may take place.  

Speed of Onset Expansive soils provide no warning to residents; therefore, the hazard mitigation 
committee determined that the speed of onset was minimal to no warning time. 

 
 

Hazard Structural Fire 
Location Structural fires are a random event that could at any time take place within the 

community.  For a map of Bradgate see Section 6 of this Appendix. 

Historical Occurrence The hazard mitigation committee noted that they have seen approximately 7-9 structural 
fires occur within the City in the past. 

Probability There is always the chance for a structural fire to occur within the City.  Based on past 
known events, the committee noted that it was possible for a structural fire to occur. 

Vulnerability Structural fires generally only impact an isolated area when they occur; therefore, the 
committee determined that only 10-25% of people and/or property would be impacted. 

Maximum Threat Similar to vulnerability, because structural fires would impact an isolated area, the 
committee estimated that only 10-25% of the spatial extent of the community would be 
impacted. 

Severity of Impact When any type of fire takes place, it has the potential to cause serious injury and major 
property damage, as determined by the hazard mitigation committee. 

Speed of Onset Structural fires may begin and spread incredibly fast; there is no warning when one 
might occur.  
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Hazard Terrorism 

Location The committee cannot estimate where terrorism might occur within the City; therefore, 
no specific location is identified. 

Historical Occurrence The hazard mitigation committee could not recall any acts of terrorism occurring within 
the City in the past. 

Probability The committee did not see the City as a desired target for acts of terrorism; therefore, 
they determined that it is extremely unlikely that a terrorism event would occur. 

Vulnerability While it is not likely that an event would occur, because the City does not cover much 
area, such act could have a catastrophic impact on the community. 

Maximum Threat Because the community does not cover a great amount of space, the spatial extent of 
the community that might be impacted would consist of more than 75%. 

Severity of Impact Depending on the type of terrorism that might occur, the committee estimated that minor 
injuries and a limited impact on public facilities and structures might occur. 

Speed of Onset Terrorism is an act displayed without any warning.  The City would have no warning of 
such event. 

 
 

Hazard Communications Failure 
Location In the event of a communications failure, the entire community could be impacted.  For 

a map of the community see Section 6 of this Appendix. 

Historical Occurrence No data on communications failure could be found for the City of Bradgate.  The hazard 
mitigation committee determined that there have been very few occurrences of 
communications failure within the community.   

Probability The communication failures that have occurred have been random events that were not 
expected within the City.  Because communications failures have not occurred 
frequently, the hazard mitigation committee determined that it is unlikely that an event 
will occur in the next year. 

Vulnerability Because a communication failure may result in little warning to the community, the 
committee estimated that the entire community would be impacted. 

Maximum Threat While other devices are available to use for a communication loss, the entire spatial 
extent of the community would be impacted by a communications loss.  This is because 
the emergency communications system serves the entire community. 

Severity of Impact Communications failure in itself doesn‟t cause any injuries or property damage and the 
committee feels services would not be interrupted for a significant amount of time. 

Speed of Onset Communication failures are sudden and occur without any kind of warning.  In most 
cases, communication failures are generally a result of some sort of accident, terrorist 
act or other natural hazard. 
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Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire City of 
Bradgate would be affected by the Drought conditions. For a map of the City of 
Bradgate see Section 6 of this Appendix. 

Historical Occurrence There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Based on this the Hazard 
Mitigation committee determined that there have been 2-4 occurrences within the City 
in the last 12 years. 

Probability The hazard mitigation committee recalls very few droughts having occurred.  Based on 
this they determined that it is unlikely that a drought that would have many impacts 
would occur in the next year.  However since the time the committee made this 
prediction a major drought has begun to impact the City.   

Vulnerability The most vulnerable to a drought situation are the water sources, crops, livestock and 
agriculture areas surrounding Bradgate.  Many of the citizens rely on agriculture for 
jobs and well-being; therefore, the committee decided that a drought situation would be 
catastrophic and affect more than 75% of the population. 

Maximum Threat A drought is not a spatially isolated event.  If a drought is present then the entire 
community will be affected.  

Severity of Impact Although a drought would have a major impact on the economy, the committee would 
not anticipate many illnesses or structural damages; however, the City anticipates that 
water availability may become an issue for residents. 

Speed of Onset The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  

 
 

Hazard Extreme Heat 

Location Extreme heat generally occurs in a regional manner.  If an extreme heat conditions 
were to take place in Bradgate, the entire community would feel the event.  For a map 
of the City of Bradgate see Section 6 of this Appendix.   

Historical Occurrence As shown on the NCDC report in Appendix M; two extreme heat events have been 
recorded for having occurred in Humboldt County since 2000.  Based on each event‟s 
description and the community‟s recollection of such events, it was determined that less 
than 2 extreme heat events that had major impacts in Bradgate have occurred in the 
last 12 years. 

Probability The hazard mitigation committee estimated that it is unlikely that an extreme heat event 
will occur in the next year. 

Vulnerability When extreme heat conditions occur, it generally comes in a heat wave that impacts an 
entire region; therefore the hazard mitigation committee estimated that more than 75% 
of the population would be impacted.   

Maximum Threat Because an extreme heat occurs regionally, the entire spatial extent of Bradgate would 
be impacted by the heat. 

Severity of Impact Most of the people in Bradgate have air conditioners; therefore, the impact of extreme 
heat is generally very mild.  Few injuries occur, quality of life is generally not impacted, 
property is generally not damaged and services are generally efficient enough to handle 
the heat. 

Speed of Onset The National Weather Service can generally predict when higher temperatures will 
occur days in advance. 
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Hazard Flash Flooding 

Location Appendix F shows the area identified by the City of Bradgate where flash flooding most 
commonly occurs in the community. 

Historical Occurrence Flash flooding generally occurs in Bradgate when large amounts of rain fall in a short 
period of time.  The NCDC data only shows one flash flood event occurring in 
Humboldt County in 2004, based on this and the committee‟s knowledge of the City 
they determined that flash flood events have generally occurred 2-4 times in Bradgate 
in the last 12 years. 

Probability The hazard mitigation committee estimated, based on their familiarity with the City that 
it is unlikely that flash flooding will occur in the City of Bradgate in the next year, the 
majority of flooding is due to the river; during periods of rain, the water generally flows 
into the river.  

Vulnerability The number of people that are impacted by flash flooding in Bradgate is generally 
limited to those who are traveling during or right after the rain event, those who live in 
low-lying areas or areas that are paved or slow draining and those in buildings with 
older foundations.  These impacted areas account for approximately 10%-25% of the 
people and property in Bradgate according to the hazard mitigation committee. 

Maximum Threat Similar to the percentage of people and property that are impacted, and because Flash 
Flooding generally impacts specific areas in town, approximately 10%-25% of the 
spatial extent of the community is estimated to be impacted by flash flooding. 

Severity of Impact While flash flooding is a nuisance to the community there are generally a limited 
amount of injuries, property damage or interruption of services in Bradgate. 

Speed of Onset Flash flooding occurs quickly; however, the amount of rain gives some indication of 
when it may occur.  The hazard mitigation committee estimated that citizens have less 
than 5 hours warning time when a flash flood event will occur.  

 
 

Hazard Transportation Event 
Location Transportation events have the potential to occur on any of the roadways within 

Bradgate.  For a map of the community and its transportation systems see Section 6 of 
this Appendix. 

Historical 
Occurrence 

County Roads C26 and P19 cross in the City of Bradgate.  The hazard mitigation 
committee recalls very few accidents having occurred in the City boundaries, part of 
this may due to the small amount of regional/state travel on these roads and the lower 
speed limits placed within the City Boundaries. 

Probability The hazard mitigation committee determined that based on the community‟s location, it 
is unlikely that a transportation event will occur in the next year. 

Vulnerability Transportation events generally only affect the motor vehicles and/or rail cars involved.  
Based on these impacts less than 10% of the people and property of Bradgate would 
be impacted by transportation events. 

Maximum Threat Similar to the vulnerability of the community; if a transportation event were to occur less 
than 10% of the space in the community would be impacted. 

Severity of Impact A transportation event can occur in many forms.  Based on the low amount of 
vulnerable areas, the committee estimated that only minor injuries and/or property 
damage would occur. 

Speed of Onset No prediction of a transportation event can be made; therefore, there is no warning time 
of the event. 
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Hazard Human Disease 

Location There is no telling where disease might occur within the City of Bradgate; therefore, no 
specific location is established.   

Historical 
Occurrence 

There is no historical record of diseases specifically impacting the City of Bradgate.  
The hazard mitigation committee recollected no such events; therefore, they 
determined that the rating of historical occurrence is 1. 

Probability Based on current vaccinations and treatment available, the hazard mitigation 
committee determined that it is highly unlikely that a major disease outbreak will impact 
the City in the next year. 

Vulnerability Most diseases occur in isolated households; based on this the hazard mitigation 
committee estimated that less than 10% of the community would be impacted. 

Maximum Threat Again, because most diseases occur in isolated areas, the hazard mitigation committee 
estimated that less than 10% of the spatial extent of the community would be impacted. 

Severity of Impact Due to the treatment available, few if any major illnesses might occur within the 
community from disease. 

Speed of Onset The hazard mitigation committee determined that there is no telling when disease may 
be spreading. 

 
 

Hazard Structural Failure 

Location The hazard mitigation committee was not able to specifically identify structures that 
could fail within the community. 

Historical 
Occurrence 

The hazard mitigation committee has seen very few structural failures in the past.  
Those that had occurred took place at the Cooperative and were due to the elevator 
giving way.  Based on these events, the committee determined that less than 2 events 
had occurred. 

Probability Many of the structures in the community are sound; therefore, the committee 
determined that it is highly unlikely that a structural failure will occur. 

Vulnerability Structural failures are an isolated event; based on this the hazard mitigation committee 
estimated that less than 10% of the community would be impacted. 

Maximum Threat Again, because most structural failures occur in isolated areas, the hazard mitigation 
committee estimated that less than 10% of the spatial extent of the community would 
be impacted. 

Severity of Impact The hazard mitigation committee determined that injuries and property damage would 
occur; however, impacts to the overall quality of life and essential facilities would not 
occur. 

Speed of Onset The hazard mitigation committee determined that there is no telling when a structure 
may fail; therefore, they noted that there is minimal or no warning time. 
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Section 2:  Vulnerability Assessment & Loss Estimates 

 
Bradgate is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Windstorms, Hazardous Materials relating to 
Transportation, Thunderstorms and Lightning, Tornadoes, Energy Failure, Severe Winter Storms, 
Hailstorms, Watershed Pollution, Air Transportation Event, Terrorism, Communications Failure, Drought, 
Extreme Heat, Expansive Soils, Structural Fire, Transportation Event, Structural Failure, and Human 
Disease.  Their vulnerability assessments and loss estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Bradgate, these hazards 
include Flash Flooding, River Flooding, Hazardous Materials relating to Fixed Facilities, Pipeline Incident, 
or Grass or Wild-land Fire.  Their vulnerability assessments and loss estimates are discussed in sections 
2.2 through 2.6. 
 
2.1  Exposure Assessment for Windstorms, Hazardous Materials relating to Transportation, 
Thunderstorms and Lightning, Tornadoes, Energy Failure, Severe Winter Storms, Hailstorms, 
Watershed Pollution, Air Transportation Event, Terrorism, Communications Failure, Drought, 
Extreme Heat, Expansive Soils, Structural Fire, Transportation Event, Structural Failure, and 
Human Disease: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potential to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Windstorms, Hazardous Materials relating to Transportation, 
Thunderstorms and Lightning, Tornadoes, Energy Failure, Severe Winter Storms, Hailstorms, Watershed 
Pollution, Air Transportation Event, Terrorism, Communications Failure, Drought and Extreme Heat.  
Those hazards that could potential impact any one random site within the City include Expansive Soils, 
Structural Fire, Transportation Event, Structural Failure, and Human Disease. With this, all of the above-
listed hazards have the potential to impact any area of the City, which means 100% of the structures and 
people are exposed to the hazards, or located in the hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 44 44 100% $1,115,180 $1,115,180 100% 

86 86 100% 

Commercial 18 18 100% $1,062,670 $1,062,670 100% 

Agricultural 6 6 100% $37,080 $37,080 100% 

Industrial 0 0 - $0 $0 - 

Total 68 68 100% $2,214,930 $2,214,930 100% 

 
2.1.1.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Bradgate hazard mitigation committee determined that more than 75% of the 
people and property in the community are impacted by a windstorm.  Impacts generally result in downed 
limbs, infrastructure failure in the form of power outages or structural failure, and difficulty driving, 
especially for large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to 
find shelter.  
 
Loss Estimate Calculation: 
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The NCDC historical data indicates that the maximum reported amount of property damage due to 
thunderstorm winds and high winds specifically occurring in Bradgate was equal to $50,000 in 2007, 
which would account for approximately 2% of the city‟s residential, commercial, agricultural and industrial 
structures.  This amount of damage is indicated in the loss estimate, below.   
 
Estimated residential structural damage due to Windstorms (2%) = $22,304 
Estimated commercial structural damage due to Windstorms (2%) = $21,253 
Estimated agricultural structural damage due to Windstorms (2%) = $742 
Estimated industrial structural damage due to Windstorms (2%) = $0 
Total estimated structural damages due to Windstorms = $44,299 
 
2.1.2.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, could impact more than 75% of the community depending on the type 
of material transported.  Accompanying events include transportation incidents. See Section 6 for a map 
of all transportation routes throughout the City.   
 
The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.3.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Bradgate is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are a regional event, the committee determined that more 
than 75% of the population of Bradgate is susceptible to impacts or damages due to thunderstorms and 
lightning; however, this vulnerability is dependent on the extent of the storm and accompanying events 
that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
 
Loss Estimate Calculation: 

Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Bradgate due to Thunderstorms equaled $50,000.  This accounts for 
approximately 2% of the total assessed value of residential, commercial, agricultural and industrial 
structures in the City.  Based on this worst-case-scenario, it was estimated that each property would 
experience structural damages equaling x% of their assessed value, or 2% of structures in the City would 
experience complete loss. The damages are dependent on the intensity and impacted area of the 
Thunderstorm and Lightning event.  The results of this estimate are displayed below. 
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Estimated residential structural damage due to Thunderstorm and Lightning (2%) = $22,304 
Estimated commercial structural damage due to Thunderstorm and Lightning (2%) = $21,253 
Estimated agricultural structural damage due to Thunderstorm and Lightning (2%) = $742 
Estimated industrial structural damage due to Thunderstorm and Lightning (2%) = $0 
Total estimated structural damages due to Thunderstorm and Lightning = $44,299 
 
2.1.4.  Vulnerability Assessment for Tornadoes 
The entire population of Bradgate is exposed to tornadoes.  Based on historical evidence, more than 75% 
of the City would be impacted by a tornado.  Such events often accompany thunderstorms and lightning, 
hailstorms and windstorms.  The impacts depend on the extent of the size and intensity of the tornado.  
Impacts are discussed in the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
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Loss Estimate Calculation: 

As recorded by the NCDC, multiple tornado events have been reported in Humboldt County, with one 
directly impacting the City of Bradgate.  The maximum amount of property damage incurred in one 
recorded event equaled $2,500,000, which exceeds 100% of the city‟s assessed residential, commercial, 
agricultural and structural values.  Based on this historical data it was estimated that approximately 100% 
of the city‟s structures would be impacted by a tornado event.  
 
Estimated residential structural damages due to Tornado (100%) = $1,115,180 
Estimated commercial structural damages due to Tornado (100%) = $1,062,670 
Estimated agricultural structural damages due to Tornado (100%) = $37,080 
Estimated industrial structural damages due to Tornado (100%) = $0 
Total estimated structural damages due to Tornado (100%) = $2,214.930 
 
2.1.5.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption of either electric, petroleum or natural gas services, which are 
generally caused by an outage or shortage of usable energy.  Energy shortages are rare in Bradgate; 
however, outages are common.  Outages are often caused by impacts to above-ground power lines from 
thunderstorms and lightning, severe winter storms, windstorms, hailstorms, transportation incidents, 
tornadoes and infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community; however, impacts are generally mild.  Generally the largest impact is to essential facilities or 
services; however, few if any injuries or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 
Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.6.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Bradgate is exposed to severe winter 
storms.  Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high 
winds.  Events that may accompany severe winter storms include windstorms, transportation incidents 
and infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
Based on historical data from the NCDC, the maximum amount of property damages reported in one 
event equaled $2,000,000 in Wright County.  Since no amount of damages was recorded at the City, it 
was estimated that approximately 2% of the City would be impacted; similar to thunderstorms and 
lightning.  
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Estimated residential structural damage due to Severe Winter Storm (2%) = $22,304 
Estimated commercial structural damage due to Severe Winter Storm (2%) = $21,253 
Estimated agricultural structural damage due to Severe Winter Storm (2%) = $742 
Estimated industrial structural damage due to Severe Winter Storm (2%) = $0 
Total estimated structural damages due to Severe Winter Storm = $44,299 
 
2.1.7.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee, 
more than 75% of the people in the city could be impacted by a hailstorm.  Accompanying events include 
thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and at times 
flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 39 hailstorms reported in Humboldt County, with 1 directly impacting the City of 
Bradgate.  The maximum amount of property damage incurred in one recorded event equaled $100,000 
in Humboldt and $10,000 in Bradgate.  The average of these two events would equal $55,000 in 
damages, which represents approximately 2.5% of the City‟s assessed structures.  The Hazard Mitigation 
Committee estimated that impacts from Hailstorms would be somewhat more severe than that of a severe 
winter storm; therefore, this percent was used as the loss estimate for Hailstorms:  
 
Estimated residential structural damage due to Hailstorms (2.5%) = $27,880 
Estimated commercial structural damage due to Hailstorms (2.5%) = $26,567 
Estimated agricultural structural damage due to Hailstorms (2.5%) = $927 
Estimated industrial structural damage due to Hailstorms (2.5%) = $0 
Total estimated structural damages due to Hailstorms = $55,373 
 
2.1.8.  Vulnerability Assessment for Watershed Pollution 
According to the Hazard Mitigation Committee, while watershed pollution may occur within the County, 
the main issue would relate to the contamination of key water sources.  Residents of Bradgate use water 
from their own personal well systems.  Resident‟s concern would be that if watershed pollution of a critical 
component occurred that more than 75% of the community‟s water sources would be impacted. 
 
Impacts would result in contaminated drinking water, impacts to nearby bodies of water (the Des Moines 
River) and their aquatic life.  This could result in illness or an interruption in water service; however, no 
property damages would be felt.  Accompanying events include thunderstorm and lightning, river flooding, 
severe winter storms, HAZMAT events relating to both transportation and fixed facilities and flash 
flooding. 
 
Loss Estimate Calculation: 
As mentioned above, watershed pollution generally does not impact structures; therefore, no loss 
estimate could be calculated.  
 
2.1.9.  Vulnerability Assessment for Air Transportation Event 
While no airport is located in Bradgate, the hazard mitigation committee determined that an air 
transportation event could occur as planes pass over the city while crop dusting and/or landing in nearby 
airports.  If such event were to occur the committee estimated that more than 75% of the community 
would be impacted due to its small are.  Severity of impact depends on the size and speed of the aircraft 
when striking the city; however, the committee determined that multiple deaths would occur and structural 
damages would result.  Structural damages would be as severe as to completely demolish multiple 
buildings and potentially set fire to structures; therefore, accompanying events would include structural 
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fire, grass or wild-land fire.  Such event could also occur due to windstorms, thunderstorm and lightning, 
tornado, winter storm or hailstorm. 
 
Loss Estimate Calculation: 
No air transportation events have been recorded to have occurred in Bradgate. Because it is estimated 
that an air transportation event would generally be an isolated event, it would be insignificant to provide a 
loss estimate.  There is no telling where such event would occur. 
 
2.1.10.  Vulnerability Assessment for Terrorism 
A large act of terrorism could potentially impact the entire community.  Risks to people, property and the 
economy vary depending on the methods of terrorism or vandalism used.  Bombs, guns, explosives, 
biological weapons, chemical weapons, radiological and nuclear weapons, and cyber terrorism are the 
most common resources used for terrorism.  And vandalism usually comes in the form of destroyed 
personal and public property.  Injuries, economic and property loss could be experienced by any of the 
above.  
 
Loss Estimate Calculation: 

The committee determined that more than 75% of the community would be impacted by a terrorism or 
vandalism-event.  No such event has occurred in the past, and as mentioned, impacts would vary 
depending on the method of terrorism.  No loss estimate was calculated due to the unavailability of past 
impacts. 
 
2.1.11.  Vulnerability Assessment for Communications Failure 
Communication failure is the widespread breakdown or disruption of normal communication capabilities.  
They could be caused by electrical outages, tower failures due to thunderstorms and lightning, severe 
winter storms, windstorms, hailstorms, transportation incidents, tornadoes, infrastructure failure or 
terrorism.  Impacts could include economic impacts such as the failure to communicate with the staff or 
public regarding safety or emergency matters.  Due to the rarity of this event and alternate forms of 
communication available to the County, its impacts are generally not extreme and no structural impacts 
are felt unless to the actual equipment. 
 
Loss Estimate Calculation: 
As mentioned above, a communications failure generally does not impact structures, and people are 
typically only at risk during emergency situations when lines of communication may be down.  Due to 
these circumstances, no loss estimate could be calculated.  
 
2.1.12.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Bradgate, 
drought impacts the local and regional economy because without a sufficient yield of crops, there may be 
a shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
2.1.13.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that more than 
75% of the City would be impacted due to the fact that residents must ensure they are not exposed to the 
heat for a long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also 
impact the local and regional economy due to a lowered to the crop yield, which may cause a shortage of 
crop for livestock, food and fuel/energy.  
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Loss Estimate Calculation: 

Extreme heat generally does not cause structural damages. 
 
2.1.11.  Vulnerability Assessment for Expansive Soils 
Expansive soils most commonly result in damaged streets and infrastructure, basements and other 
structures due to constant movement from change in temperature, moisture and other environmental 
impacts.  Accompanying events include severe winter storms, flash flooding, thunderstorm and lightning, 
river flooding and sink holes.  Infrastructure failure may result from expansive soils when harm to 
basements, streets or other utilities occurs.  Impacts usually result in a slight interruption in water services 
to the area where the water main was broken. 
 
Loss Estimate Calculation: 
Effects from expansive soils vary depending on the structure impacted.  Impacts generally affect one 
isolated area in a basement, street or other utility.  Because the committee was unable to identify specific 
areas, no loss estimates were calculated. 
 
2.1.14.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
are very isolated events in the City of Bradgate because most buildings are detached. The committee 
estimated that 10-25% of people and property are affected in one event.  Damages to buildings may be 
substantial or minimal, depending on when the fire was controlled.  People inside a structure where a fire 
occurs could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.15.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can occur in many forms resulting from failure or impact of motor vehicles, rail 
cars and/or airplanes.  Bradgate is located at the intersection of two County roads; their location is 
identified in the Transportation Map located in Section 6 of this Appendix.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
involved.   Injuries and property damage depend on the extent of the event and its cause.  The impacts 
are generally isolated and less than 25% of the people and property of Bradgate would be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 
 
2.1.16.  Vulnerability Assessment for Structural Failure 
The collapse (part or all) of any public or private structure including roads, bridges, towers, and buildings 
is considered a structural failure.  Structural failures only impact the space surrounding the failure.  
Heavily traveled roads and bridges are regularly inspected for stability.  Structural failure most commonly 
occurs in dilapidating structures.  Accompanying events include windstorms, thunderstorms and lightning, 
severe winter storms and tornadoes.  Structures that cannot withstand such events result in shambles.  
Person‟s inside could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Similar to structural fires structural failure is such an isolated event, it would be insignificant to provide a 
loss estimate.  A structural failure could occur in any one structure within the City. 
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2.1.17.  Vulnerability Assessment for Human Disease 
 
The hazard mitigation committee estimated that less than 25% of the city would be impacted.  The most 
common events that have taken place in recent years include the H1N1 virus.  The flu and pneumonia 
are also two common viruses that impact residents of the City.  Humboldt County Public Health constantly 
strives to provide shots and other preventable measures for such viruses.  Other transferable diseases 
are generally transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
2.2  Exposure Assessment for River Flooding & Flash Flooding 
 
Exposed Structures 
River Flooding and Flash Flooding were combined because both hazards share very similar 
characteristics within the City of Bradgate due to the City‟s proximity to the Des Moines River.  The area 
exposed to river flooding and flash flooding was determined by using the current FEMA Flood maps for 
the County (1936), 2 foot contours and wetland data.  Maps of such information can be found in Section 6 
of this appendix. While the floodplain only lies in the southwest corner of the City, the committee 
determined that anywhere between 10-50% of people and property are impacted by river and flash 
flooding.  Much of this is indirect flood impacts due to backup from the river.  Using the above estimated 
percentages, 2 foot contour data and wetland data, it is evident that areas of the City could have more 
problems than others.  The low areas (established to be those areas with contours equaling less than 
1120 feet) seem to exist throughout the City, with the high area along the east and most central portion. 
Based on this data, it was estimated that 19 residential structures, 43 commercial structures, 0 industrial 
structures and 6 agriculture structures were located in the “hazard zone”.   
 
Exposed Persons 
The “Number of People” exposed to river and flash flooding was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated that 62% of residents within the community could potentially be 
exposed. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure # in 

City 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in City 
$ in 

Hazard 
area 

% in 
Hazard 

area 

# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 44 19 43% $1,115,180 $482,560 43% 

86 62 72% 

Commercial 18 13 72% $1,062,670 $1,024,910 96% 

Agricultural 6 6 100% $37,080 $37,080 100% 

Industrial 0 0 - $0 $0 - 

Total 98 68 56% $2,214,930 $1,544,550 70% 

 
 
2.2.1 Vulnerability Assessment for River Flooding & Flash Flooding 
According to the hazard mitigation committee the vulnerable population to river and flash flooding is 
typically limited to those that lie in low-lying areas. 
 
Impacts from river and flash flooding typically take form in property damage to basements.  Being located 
in the low-lying areas or near the river may put residents at risk for injuries.  Accompanying hazard events 
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that may result in river or flash flooding include thunderstorms and lightning, hailstorms, windstorm and 
severe winter storms; see their vulnerability assessment for additional impacts.   
   
The City actively participates in the National Flood Insurance Program.  There are 4 repetitive loss 
properties in Humboldt County; however, none exist within the City of Bradgate. 
 
Loss Estimate Calculation: 
The river and flash flooding loss estimates were developed based on the hazard area derived in the 
exposure assessment and vulnerability assessment, above.  Because most flooding impacts basements 
and foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to River & Flash Flooding (5%) = $24,128 
Estimated commercial structural damage due to River & Flash Flooding (5%) = $51,246 
Estimated agricultural structural damage due to River & Flash Flooding (5%) = $1,854 
Estimated industrial structural damage due to River & Flash Flooding (5%) = $0 
Total estimated structural damages of River & Flash Flooding = $77,228 
 
2.3  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous materials was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that 100% of residents are exposed to a HAZMAT event relating to 
fixed facilities. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area # in City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 44 44 100% $1,115,180 $1,115,180 100% 

86 86 100% 

Commercial 48 48 100% $1,062,670 $1,062,670 100% 

Agricultural 6 6 100% $37,080 $37,080 100% 

Industrial 0 0 - $0 $0 - 

Total 98 98 100% $2,214,930 $2,214,930 100% 

 
2.3.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Bradgate are Underground Storage Tanks, which 
have a limited impact such as an explosion or groundwater contamination, if leaking.  While only minor 
incidents have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT 
incident could potentially impact more than 75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
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over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility = $11,152 
Estimated commercial structural damage due to HAZMAT – Fixed Facility = $10,627 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility = $371 
Estimated industrial structural damage due to HAZMAT – Fixed Facility = $0 
Total estimated structural damages of HAZMAT – Fixed Facility = $22,149 
 
2.4  Exposure Assessment for Pipeline Incident 
 
Exposed Structures 
The exposure numbers for Pipeline Incidents is shown in the table below.  These numbers were 
determined based on the number of structures located in the pipeline zone.  The pipeline zone was 
determined using a 1 ½ mile buffer surrounding the ammonia pipeline that runs to the south of town.  All 
of the residential, commercial and agricultural structures located within the buffer, or “hazard zone”, 
account for the exposed “Number of Structures” and “Value of Structures”.  For a map of this buffer see 
Section 6. 
 
Exposed Persons 
The “Number of People” potentially exposed to Pipeline Incidents was based on the number of structures 
located in the “hazard zone”, which consisted of 60 structures.  Based on this it was estimated that 100% 
of residents are exposed to a Pipeline Incident. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 44 38 86% $1,115,180 $909,030 82% 

86 86 100% 

Commercial 18 17 94% $1,062,670 $1,046,150 98% 

Agricultural 6 5 83% $37,080 $36,780 99% 

Industrial 0 0 - $0 $0 - 

Total 68 60 88% $2,214,930 $1,991,960 90% 

 
 
2.4.1.  Vulnerability Assessment for  Pipeline Incident 
According to the hazard mitigation committee; more than 75% of the city is vulnerable to a pipeline 
incident.  With anhydrous ammonia, persons should be prepared to evacuate during a failure of the 
pipeline as leakage would cause health and environmental impacts.  Impacts on health would most likely 
be due to inhalation, which would result in burning of the eyes, nose and throat after breathing even small 
amounts.  With higher doses coughing or choking may occur.  Exposure to high levels of anhydrous 
ammonia can cause death from a swollen throat or from chemical burns to the lungs. 
 
Loss Estimate Calculation: 
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No structural damages would be anticipated in the event of a pipeline to the ammonia pipeline south of 
town.  The majority of losses would be related to injuries and illness; therefore, no structural loss estimate 
was calculated. 
 
2.5 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that 51-75% of the community would be impacted by grass or 
wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the City, areas 
of open space (lands equaling one acre or more with no structures) identified using ArcGIS.  Once this 
area was identified a 100 meter buffer was placed around the area to signify the “hazard zone”, or the 
property that could potentially be impacted by a grass or wild-land fire.  The resulting map is shown in 
Section 6.  Based on this map, it was estimated that 37 dwellings, 18 commercial structures and 6 
agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that because 96% of all structures were located in the hazard zone that 100% of persons are 
exposed to grass or wild-land fires. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 44 37 84% $1,115,180 $1,020,370 91% 

86 86 100% 

Commercial 18 18 100% $1,062,670 $1,062,670 100% 

Agricultural 6 6 100% $37,080 $37,080 100% 

Industrial 0 0 - $0 $0 - 

Total 68 61 90% $2,214,930 $2,120,120 96% 

 
2.5.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Bradgate; therefore, structures could be set 
on fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could be 
impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events include 
drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
While the committee estimated that more than 75% of the community is susceptible to impacts from grass 
or wild-land fires, only a portion of those vulnerable structures within the City would actually be impacted 
during such event.  It is estimated that structures located adjacent to the open space consisting of the 
north, south, east or west portion of the community would be impacted; therefore, the following estimates 
were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire (10%) = $102,037 
Estimated commercial structural damage due to Grass & Wild-land Fire (10%) = $106,267 
Estimated agricultural structural damage due to Grass & Wild-land Fire (10%) = $3,708 
Estimated industrial structural damage due to Grass & Wild-land Fire (10%) = $0 
Total estimated structural damages of Grass & Wild-land Fire = (10%) $212,012 
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 Section 3:  Mitigation Strategies and Priorities 

 
STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 
 
 

Action 
STAPLEE 

Rating 

1.1.1 Relay information on what to do in the event of a hazardous 
material spill 

19 

3.1.1 Continue residential well maintenance and inspections 19 

3.1.2 Continue to have regular inspections and annual meetings on 
pipeline 

19 

1.1.4 Build public awareness to "call before you dig" 17 

3.1.4 Continue public awareness for fire prevention 16 

1.1.2 Inform the public when to avoid the river and road when water is 
high 

15 

1.1.3 Build public awareness on where to go for shelter during a winter 
storm, extreme heat event or power outage 

15 

3.1.3 Continue police patrol in town 14 

3.1.5 Continue to send letters/notices to owners of dilapidating buildings 11 

2.1.1 Locate grants/subsidies for weather radios 10 

2.1.2 Locate funding for first responder equipment (bandaids, 
stethoscopes, etc.) 

10 

2.2.1 Provide First Responders, including the Fire Department with 
classes and training to ensure that they can adequately respond to calls. 

10 

2.3.1 Tear down dilapidating structures throughout the community -2 
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City Hazard Mitigation Goals, Objectives, and Mitigation Actions 
 

Goal 1:  Provide training or education to help eliminate injury and property damage due to hazards 
 
Objective 1.1.  Inform the residents of Bradgate on actions to take to reduce injuries and property damage 

due to hazards 
 
 Mitigation Actions: 

1.1.1. Post instructions on what to do in the event of a hazardous material spill 
1.1.2. Inform the public when to avoid the river and road when water is high 
1.1.3. Build public awareness on where to go for shelter during a winter storm, extreme heat 

event, or power outage. 
1.1.4 Build public awareness to “call before you dig” 

 
Goal 2:  Provide the community with the means to reduce the effects of hazards  
 
Objective 2.1.  Establish funding for tools to prepare the residents and responding personnel of Bradgate 

for potential hazards 
 
 Mitigation Actions: 

2.1.1. Locate grants/subsidies for weather radios 
2.1.2. Locate funding for first responder equipment (bandaids, stethoscopes, radio batteries, 
etc.) 

 
Objective 2.2.  Provide the community with the necessary equipment to mitigate the effects of hazards on 

the community. 
 
 Mitigation Actions: 

2.2.1. Provide First Responders, including the Fire Department with classes and training 
 
Objective 2.3.  Reduce the likelihood of potential hazards  
 
 Mitigation Actions: 

2.3.1. Tear down dilapidating structures throughout the community 
 
Goal 3:  Continue and evaluate on-going hazard mitigation actions to reduce the effects of hazards on 
the community. 
 
Objective 3.1.  Maintain current hazard mitigation actions being taken  
 
 Mitigation Actions: 

3.1.1. Continue residential well maintenance with continuous inspections 
3.1.2. Continue to have regular inspections and annual meetings on pipeline 
3.1.3. Continue police patrol in town 
3.1.4. Continue public awareness for fire prevention 
3.1.5. Continue to send letters/notices to owners of dilapidating buildings 
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Section 4:  Action Plan 

 

1.1.1 Relay information on what to do in the event of a hazardous material spill 

Description Hazardous material spills are likely to occur within the City of 
Bradgate due to the location of the Coop and the agriculture 
uses that exist around the City.  Residents and employees 
within the City should be made aware necessary actions to take 
during such event.  Signs and fliers will be posted in order to 
inform all. 

Hazards Addressed HAZMAT-Transportation, HAZMAT-Fixed Facilities 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing 

 

3.1.1 Continue residential well maintenance and inspections 

Description Regular well inspections and maintenance of such will ensure 
that wells do not face contamination due to watershed pollution 
and that users don‟t face illness.   

Hazards Addressed Watershed pollution 

Priority I 

Responsible Dept./Party Humboldt County Public Health 

Estimated Cost Minimal 

Potential Funding Source Humboldt County Public Health 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 

3.1.2 Continue to have regular inspections and annual meetings on pipeline 

Description Regular inspection will ensure that the pipeline is secure and 
annual meetings will ensure that first responders are aware of 
their responsibilities during such event. 

Hazards Addressed Pipeline Incident 

Priority I 

Responsible Dept./Party Iowa Pipeline Association and Magellan Ammonia Pipeline  

Estimated Cost Minimal 

Potential Funding Source Iowa Pipeline Association and Magellan Ammonia Pipeline 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 
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1.1.4 Build public awareness to “call before you dig” 

Description In order to prevent any electrical or gas failure due to a resident 
digging, public awareness in the form of pamphlets or fliers will 
be dispersed to residents. 

Hazards Addressed Energy Failure 

Priority I 

Responsible Dept./Party Utility Company 

Estimated Cost Minimal 

Potential Funding Source Utility Company 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing 

 

3.1.4 Continue public awareness efforts for fire prevention 

Description Ensuring residents and employees within the City know what to 
do to prevent and in the event of a fire is important in protecting 
the City from injuries and loss. 

Hazards Addressed Structural Fire and Grass or Wild-land Fire 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source Volunteers, fire training services out of Ames 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing 

 

1.1.2 Inform the public when to avoid the river and road when water is high 

Description Road closures do occur when the river floods.  By erecting 
signs of warning, the City and County is protecting both 
residents and visitors of the City. 

Hazards Addressed River Flooding and Transportation Incident 

Priority I 

Responsible Dept./Party Humboldt County Secondary Roads 

Estimated Cost Minimal 

Potential Funding Source Humboldt County 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing (on an as-needed basis) 

 

1.1.3 Build public awareness on available shelters during a winter storm, extreme heat or 
power outage. 

Description Residents‟ will be made aware of shelters that may be available 
during a winter storm, extreme heat or power outage. 

Hazards Addressed Severe Winter Storm, Extreme Heat and Energy Failure 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source Fire Department 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing (on an as-needed basis) 
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3.1.3 Continue Sheriff patrol  

Description Law Enforcement ensures that the City is not only protected 
from potential crimes and accidents, but it also prevents such 
acts from happening. 

Hazards Addressed Transportation Incident & Terrorism. 

Priority I 

Responsible Dept./Party Humboldt County Sherriff 

Estimated Cost Established in County budget 

Potential Funding Source Minimal 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing  

 

3.1.5 Continue to send letters/notices to owners of dilapidating buildings 

Description Dilapidating structures are required to either be reinforced or 
demolished under the Bradgate Code.  The City will continue to 
inform owners of such structures of the City‟s requirements to 
reduce the chances of a structure failing.  

Hazards Addressed Structural Failure 

Priority I 

Responsible Dept./Party City Council 

Estimated Cost Minimal 

Potential Funding Source City Budget 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing  

 

2.1.1 Locate grants/subsidies to disburse weather radios 

Description Weather radios ensure that residents are potential hazards that 
may impact their area.  By locating grants or subsidies for 
weather radios, the City is taking the first step in providing 
residents with a tool to warn of hazard events. 

Hazards Addressed Windstorms, Thunderstorms and Lightning, Tornadoes, Severe 
Winter Storms, Hailstorms, Drought, Extreme Heat, Flash 
Flooding and River Flooding. 

Priority II 

Responsible Dept./Party City Council/Mayor 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing  
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2.1.2 Locate funding for first responder equipment (bandaids, stethoscopes, radio 
batteries, etc.) 

Description To efficiently do their service, first responders need a variety of 
equipment to plan for a mixture of events.  Funding for such 
equipment should be located, since City funds may not cover all 
costs. 

Hazards Addressed All hazards 

Priority I 

Responsible Dept./Party Humboldt County Hospital, First Responders, Fire Department 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 

 

2.2.2 Provide First Responders, including the Fire Department with classes and training 

Description Ensuring First Responders are adequately trained will ensure 
the departments are adequately staffed to respond to 
emergencies.  Locating funding for classes and training is key 
for the City in ensuring all volunteer fire staff is trained. 

Hazards Addressed All hazards 

Priority I 

Responsible Dept./Party City First Responders/Fire Department 

Estimated Cost Low 

Potential Funding Source Grants 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 

 

2.3.1 Tear down dilapidating structures throughout the community 

Description Demolishing dilapidating buildings will ensure that residents are 
safe from future structural failures. 

Hazards Addressed Structural Failure 

Priority III 

Responsible Dept./Party City Council 

Estimated Cost Moderate 

Potential Funding Source Owner/City Council/Grants 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 
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Section 5: Critical Facilities 
 

 
 

 Bradgate Fire Department & City Hall – Garfield Street, Bradgate, IA 50520 

 Veterans of Foreign Wars Building (Post 5240) – 205 S Garfield Street, Bradgate, IA 50520 
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Section 6: Community Maps 
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Section 7: Hazard Mitigation Committee Meeting Minutes 
 

Humboldt County Hazard Mitigation - Bradgate - Meeting Minutes #1 
April 28, 2010 at 7:00 p.m. 

Bradgate Fire Station 
 

Meeting attended by:  Karsten Weinert, Allan Brandhoij, Joseph Hernandez, Dan Wallace, Sandra Edler, 
Nancy Johansen, and Berniece Wolcott. 
 

 Gave a brief summary of what the hazard mitigation plan is. 

 Spoke about soft match, no member was receiving compensation; therefore each member that 

attended signed a letter stating that no compensation was being received and no one would be 

seeking reimbursement.  

 Reviewed the list of storm events compiled by the National Climatic Data Center (NCDC)  

o Shows the history of weather events that have occurred in Humboldt County and 

Bradgate. 

 Began examination of each hazard.  Committee members were asked to identify any significant 

events that relate to each hazard and how each hazard may affect the City of Bradgate. 

o Tornadoes 
 An F2 tornado hit in 2004 

 Demolished and/or damaged about 15 buildings, including the county 
shed, gas station, elevator, houses, etc. 

 May damaged structures rehabilitated or rebuilt. 
 Impact affected entire town 
 Many trees gone 

o Flash Flooding 
 Groundwater generally leaks into basements 

o River Flooding 
 Des Moines River runs NW to SE west of the City. 
 Basements flood every year. 
 River is silted and expanding outside of its normal path.  This is becoming more 

of an issue each year. 
 Heading out of town on County Road C26, the bridge has been flooded out in the 

past creating big holes. 

 This bridge crosses into Pocahontas County and is not within the City 
limits, but is a major access to Bradgate, which has caused problems. 

o Severe Winter Storms 
 This affects everyone within the City through power outages and transportation 

hazards. 
 One generator in City Hall/Firestation that runs on gas where heat could be 

turned on in cold event. 
o Windstorms 

 Being that Bradgate exists in a flatter region, this is a common occurrence. 
 Affects signs, roofs (shingles and tin) and trees.  Trees are not as big of an issue 

in the event since there are not much left after the tornado. 
o Hailstorms 

 No recent affects due to hail, but in 1983 the City experience a bad hailstorm that 
created some damage to windows, trees, and roofs. 

 Is a common occurrence throughout the state and has the potential to hit 
Bradgate. 

o Thunderstorm and Lightning 
 A common occurrence; however, specific lightning strikes don‟t often occur within 

the City.  One area that commonly gets struck is outside City limits at about a 
mile south of town. 
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o Extreme Heat 
 Most houses in the City are air-conditioned; however, a few are not.   
 It gets rather warm, but no danger has been apparent due to this hazard. 

o Drought 
 Not a common hazard in the area. 
 If it were to occur, each household is on their own well and it would take a rather 

large drought to dry them up. 
 No specific back-up source of water. 

o Landslide 
 The committee determined this is not a threat to the area; therefore, should be 

removed from the plan. 
o Grass or Wild-land Fire 

 Always a chance with farmland surrounding the City. 
 No events within the City that the committee can remember. 
 No burning ban has ever been necessary. 

o Dam Failure 
 Dams up-stream of the Des Moines river have a great affect on the City. 
 When the dam is not opened when flooding is apparent, it becomes more of an 

issue for Bradgate. 
o Levee Failure 

 No levees, so take out of plan. 
o Sink holes 

 A quarry exists 2 miles east and 1 mile south of town.  While it‟s not within town, 
sink holes could be an issue. 

 While it does not necessarily deal with sink-holes due to soil, areas on the “main 
street” have had issues in regards to stability due to the well. 

o Expansive Soils 
 Heavy soils due to flooding have caused issues for basements. 

 One basement gave way during the flood of 1993 due to heavy, 
expanding soils. 

o Earthquakes 
 No earthquakes have been experienced within the City.  Since the nearest fault 

lines are in other states the committee determined this hazard was not necessary 
to include in the plan. 

o HAZMAT – Transportation 
 With the CoOp in town, hazardous materials are transported including propane, 

anhydrous, sulfur, etc. 
 Some issues with portable tank leakage have occurred; however, no major 

effects.  
o HAZMAT – Fixed Facility 

 CoOp has mother tanks and fertilizer shed 

 Mother tank has had a leak twice as the committee remembers 

 The CoOp is required to report on what fertilizers are in the sheds 
 The underground oil/gas tanks where the gas station used to be before the 

tornado are still in place.  While they don‟t seem to be a major hazard, they were 
supposed to be removed in 2009. 

o Watershed Pollution 
 Agriculture surrounding the City sprays right up to City-line. 

 Water has been tested; some contamination along the outer edge. 

 During flooding some septic systems may fail releasing pollutants into 
the watershed. 

o Pipeline Incident 
 Major pipeline exists 1 mile SE of town.  The pipeline runs SW to NE. 
 If this were to rupture, the City would have to take measures to protect their 

residents from exposure. 
o Energy Failure 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

147 

 After the tornado of 2004 hit, the energy service has been more consistent. 
 Some residents have their own personal generator. 
 Only one functional public generator in the City Hall that runs on gas. 
 Three generators exist from the forestry department, but none work. 

o Terrorism 
 No threats in the past, but the committee determined this could occur at any time. 
 The main threat within the City would be vandalism of their chemicals. 

o Public Disorder 
 Small town with very few issues, the committee determined this hazard is not 

necessary within the plan. 
o Human Disease 

 No specific events, but being near pig farms and with residents who may work 
outside of the City, the committee decided that the City should be prepared for 
such a hazard because it could affect a great amount of residents. 

o Structural Fire 
 The committee remembers one house catching fire in which one death occurred.  

Other house fires have occurred. 
 The fire station burnt down in 1987 or 1988. 
 The damages caused by fires would greatly affect such a small population. 

o Structural Failure 
 Have had a failure in the coop in the past where the elevator gave out.  Have had 

to replace one side two times. 
 No current issues within the City, but with aging housing and the affects from the 

tornado, this does have the potential to affect structures within the City. 
o Communications Failure 

 Current radios do not reach out.  These are necessary so the community is not 
isolated in emergencies. 

 Warning horn has had problems, but has been repaired.  Sometimes freezes in 
the winter. 

 Have had issues with Local Exchange Carrier (LEC).  This leaves the residents 
isolated. 

o Transportation Event 
 A county road intersection exists within the City.  Residents and people passing 

through have potential to get into an accident.  
 Committee members remember vehicular accidents that have occurred; one of 

which caused 2 fatalities. 
 There is also a bike trail that goes through, mishaps could occur due to this. 

o Air Transportation Event 
 While no air transportation site within the City.  This hazard does have the 

potential to occur, through airplanes passing through or spraying fields. 
 The CoOp is a higher structure in town and there are no warning lights on top. 

 When discussion about hazards subsided, we discussed meeting times  
o The committee decided to meet when most people were available in the evenings. 
o Meeting #2 will be held Thursday May 13, 2010 at 7:00 p.m. in the Bradgate Fire Station. 

 

 Meeting concluded at 8:00 p.m. 
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Humboldt County Hazard Mitigation - Bradgate - Meeting #2 Minutes 

June 15, 2010 at 7:00 p.m. 
Bradgate Fire Station 

 
Meeting attended by: Berniece Wolcott, Allan Brandhoij, Joe Hernandez, Sandra Edler, Nancy Johansen, 
and Karsten Weinert. 
 

 The committee ran  a risk assessment , which resulted in the following: 

 

Risk Assessment Results - Bradgate 

Event Rating 

Windstorms 27 

HAZMAT - Transportation 27 

Thunderstorm and Lightning 26 

Tornado 25 

Energy Failure 25 

River Flooding 24 

Severe Winter Storms 23 

Hailstorms 23 

HAZMAT - Fixed Facility 22 

Watershed Pollution 22 

Pipeline Incident 22 

Air Transportation Event 22 

Grass or Wild-land Fire 21 

Expansive Soils 20 

Structural Fire 20 

Terrorism 19 

Communications Failure 19 

Drought 17 

Extreme Heat 16 

Flash Flooding 13 

Sink Holes 12 

Transportation Event 12 

Human Disease 10 

Structural Failure 10 

 

 The next meeting will be Thursday, July 15, 2010 at 7:00 pm. 

 
Meeting ended at 8:15 pm. 
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Humboldt County Hazard Mitigation - Bradgate - Meeting #3 Minutes 
July 15, 2010 at 7:00 p.m. 

Bradgate Fire Station 
 

Meeting attended by: Berniece Wolcott, Allan Brandhoij, Joe Hernandez, and Sandra Edler. 
 

 The committee reviewed the risk assessment results and made no changes. 

 The committee discussed current hazard mitigation actions being taken and brainstormed 

potential actions for each hazard in the plan: 

o High Wind event 

 Electric company trims trees from powerlines 

 ACTION: Continue with tree trimming management 

o HAZMAT – Transportation 

 Elevator has a procedure for addressing hazardous materials (I.E. portable 

tanks) 

 ACTION: Post hazmat material spill phone number 

 Call 911 – Fire department will manage the site following specific 

protocol until the hazmat team arrives. 

o Thunderstorm and Lighting 

 ACTION: Locate grants/subsidies for weather radios 

o Tornados 

 Majority of the houses in town have basements 

 Warning siren has recently been replaced 

 Currently have a generator that can be set up for the City Hall 

o Energy Failure 

 Currently have a generator that can be set up for the City Hall. VFW also has 

hookup. 

o River Flooding 

 Close road in the event of water blocking the road. 

 ACTION: Provide public awareness to avoid river. 

o Severe Winter Storms 

 Currently has someone to clear City roads 

 ACTION: Provide public awareness of where to go during an event 

o Hailsotrms 

 ACTION: Locate materials for use as a blockade to prevent further damage after 

a hailstorm has occurred. 

 ACTION: Locate funding for weather radios 

o HAZMAT Fixed Facility 

 Coop has to meet certain safety regulations 

o Watershed Pollution 

 ACTION:  Continue residential well maintenance with continuous inspections 

o Pipeline Incident 

 Continue to have regular inspections and annual meetings on pipeline 

 ACTION: Build public awareness (Call before you dig) 

o Air Transportation Event 

o Grass or Wild-land Fire 

 Currently have truck set up with a portable water tank 

 Recently upgraded radios for 2013 

o Expansive Soils 
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o Structural Fire 

 ACTION:  Continue public awareness for fires. 

o Communications failure 

 ACTION: Provide 1
st
 responders with new radios and batteries 

o Drought 

 ACTION: Provide public education on water-saving during the event 

o Extreme Heat 

 Currently have shelters – City Hall or the VFW 

 Most people in town have an air conditioner 

o Transportation Events 

 ACTION:  Continue police patrol in town 

 ACTION:  Locate funding for first responder equipment (bandaid, stethoscope, 

etc.) 

o Structural Failure 

 ACTION: Tear down dilapidating structures through town 

 ACTION: Send letters to owners of dilapidating buildings 

 Based on the proposed hazard mitigation actions, the committee determined that MIDAS would 

develop the goals and objectives for the community‟s plan and present them at the next meeting. 

 The next meeting will be Thursday, August 12, 2010 at 7:00 pm. 

 
Meeting ended at 8:30 pm. 

 
 
 

Humboldt County Hazard Mitigation - Bradgate - Meeting #4 Minutes 
August 12, 2010 at 7:00 p.m. 

Bradgate Fire Station 
 

Meeting attended by: Berniece Wolcott, Allan Brandhoij, Joe Hernandez, Sandra Edler, and Karsten 
Weinert. 
 

 The committee went through the Goals and Objectives, and decided to take out the action for 

“locate materials for use as window blockades to prevent further damage after a hailstorm. 

 The committee ran a STAPLEE analysis , which resulted in the following: 

Action 
STAPLEE 

Rating 

Post Instructions on what to do in the event of a 
hazardous material spill 

19 

Inform the public when to avoid the river and road when 
water is high 

15 

Build public awareness on where to go for shelter during a 
winter storm, extreme heat event or power outage 

15 

Provide public education on water-saving during drought 18 

Build public awareness to "call before you dig" 17 

Locate grants/subsidies for weather radios 10 

Locate funding for first responder equipment (bandaids, 
stethoscopes, etc.) 

10 
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Provide First Responders, including the Fire Department 
with classes and training to ensure that they can 
adequately respond to calls. 

10 

Tear down dilapidating structures throughout the 
community 

-2 

Continue residential well maintenance and inspections 19 

Continue to have regular inspections and annual meetings 
on pipeline 

19 

Continue police patrol in town 14 

Continue public awareness for fire prevention 16 

Continue to send letters/notices to owners of dilapidating 
buildings 

11 

 

 The next meeting will be Thursday, September 9, 2010 at 7:00 pm. 

 
Meeting ended at 8:00 pm. 

 
 
 

Humboldt County Hazard Mitigation - Bradgate - Meeting #5 Minutes 
September 9, 2010 at 7:00 p.m. 

Bradgate Fire Station 
 

Meeting attended by: Sandra Edler, Berniece Wolcott, Joe Hernandez and Allan Brandhoij 
 

 The committee prioritized the actions 

o Took out Provide Public Education on water-saving during drought, because it would take 

a VERY extensive drought for the City to run out of water. 

 

Action 
STAPLEE 

Rating 
Prioritization 

Relay information on what to do in the event of a 
hazardous material spill 

19 I 

Continue residential well maintenance and 
inspections 

19 I 

Continue to have regular inspections and annual 
meetings on pipeline 

19 I 

Build public awareness to "call before you dig" 17 I 

Continue public awareness for fire prevention 16 I 

Inform the public when to avoid the river and road 
when water is high 

15 I 

Build public awareness on where to go for shelter 
during a winter storm, extreme heat event or power 
outage 

15 I 

Continue police patrol in town 14 I 

Continue to send letters/notices to owners of 
dilapidating buildings 

11 I 
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Locate grants/subsidies for weather radios 10 II 

Locate funding for first responder equipment 
(bandaids, stethoscopes, etc.) 

10 I 

Provide First Responders, including the Fire 
Department with classes and training to ensure that 
they can adequately respond to calls. 

10 I 

Tear down dilapidating structures throughout the 
community 

-2 III 

 

 Determined that next meeting would be held to review the plan.  Date to be determined. 

 
Meeting ended at 7:45 pm. 

 

Humboldt County Hazard Mitigation - Bradgate - Meeting #6 Minutes 
February 6, 2013 at 7:00 p.m. 

Bradgate Fire Station 
 

Meeting attended by: Sandra Edler, Berniece Wolcott, Joe Hernandez, Allan Brandhoij and Nancy 
Johansen 
 

 The committee reviewed their portion of the plan. 

o Made updates to public facilities 

o Made updates to plan actions, changing equipment to training for fire. 

 
 
Meeting ended at 8:00 pm. 
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Section 8:  Resolution  
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Appendix C: City of Dakota City  

Section 1:  Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.    
Following the results each hazard is addressed in detail.  The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data.  A description of the risk assessment process can be found in Chapter 3. 
 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed of 

Onset 
Total 
Score 

Windstorms 3 5 4 5 2 4 23 
Severe Winter Storms 5 5 5 5 1 1 22 
Flash Flooding 5 5 3 3 2 4 22 
Extreme Heat 5 5 5 5 1 1 22 
Hailstorms 5 3 3 3 2 5 21 
Tornadoes 1 3 4 4 4 4 20 
Energy Failure 5 3 3 3 1 5 20 
Thunderstorm and Lightning 5 4 1 1 2 4 17 
Communications Failure 1 2 4 4 1 5 17 
Terrorism 1 1 4 3 2 5 16 
Drought 2 2 5 5 1 1 16 
Structural Fire 3 3 1 1 2 5 15 
River Flooding 5 5 1 1 1 1 14 
Human Disease 2 3 2 2 2 1 12 
HAZMAT – Transportation 1 1 1 2 1 5 11 
Grass or Wild-land Fire 1 1 1 1 2 5 11 
Pipeline Incident 1 1 1 1 1 5 10 
HAZMAT - Fixed Facility 1 1 1 1 1 5 10 
Watershed Pollution 1 1 1 1 1 3 8 

 
 
 
The City of Dakota City Hazard Mitigation committee decided that the following hazards were not 
applicable or would have little effect on the City: 
 

Animal/Plant/Crop Disease 
Sink Holes 

Expansive Soils 
Earthquakes 

Public Disorder 
Structural Failure 

Air Transportation Event 
Transportation Incident 
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Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated area.  
Since there are few animals and crops present within the City the committee determined that this hazard 
should be excluded. 
 
Sink Holes generally occur in areas where mining or erodible soils are present.  Neither of which are a 
concern for Dakota City; therefore, sink holes were considered irrelevant. 
 
Expansive Soils generally occur in soft rocks that tend to swell or shrink. According to the Iowa Hazard 
Mitigation Plan, the Humboldt County area consists of partial-to-no soils with clay.  Those areas with 
partial clay consistency may have only a slight to moderate swelling potential.  While these soils would be 
located along the river, this has not been a familiar problem in Dakota City; therefore, the hazard 
mitigation committee estimated that expansive soils should not be thoroughly discussed within the Hazard 
Mitigation Plan. 
 
Earthquakes were considered to have little impact on Dakota City.  There is a possibility that the City 
could feel the resonance if an earthquake were to occur at the nearest fault line in Missouri; however, no 
damages would be anticipated.   
 
Public Disorders were considered to have little effect on Dakota City due to the lack of past civil unrest.  
Since there have been no public disorders recorded within the City, the chances for one to occur is very 
limited. 
 
Structural Failure was determined to not be a major issue for the City.  The hazard mitigation committee 
determined that this should not be thoroughly discussed due to the low amount of structural failures that 
occur each year within the City. 
 
Air Transportation Event was not considered by the hazard mitigation committee because no airport is 
present within the City and no such event has been known to have occurred within the City in the past. 
 
Transportation Incident was not  considered to be a critical hazard that occurs within the City of Dakota 
City, because not a lot of through traffic passes through the City.  There is also not a railway located in 
the City. 
 
 
 
 
 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

156 

The following are the results of the Hazard Risk Analysis that the committee completed, with a detailed 
explanation for each of the resulting scores.  The results are organized from highest risk rating to lowest.   
 

Hazard 
Windstorms 

Location Windstorms would generally impact the entire area of Dakota City, as discussed in the 
Maximum Threat.  For a map of the community see Section 6 of Appendix C. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  While there have been a lot that most 
likely impacted Dakota City, the hazard mitigation committee estimated that only a 
portion of these events caused impacts to the City. 

Probability Iowa lies on the eastern edge of the Great Plains where winds blow strong, particularly 
in the winter and spring.  The relative flatness of the terrain and cropland with few trees 
means that most areas of the city are well exposed to the wind.  Because windstorms 
are such a common occurrence, the hazard mitigation committee determined that it is 
possible for a significant, damaging windstorm to occur. 

Vulnerability The hazard mitigation committee determined that because most windstorms occur in a 
regional manner, around 51-75% of the people and property would be impacted by a 
windstorm.   

Maximum Threat Similar to the vulnerability of the community; because most windstorms occur in a 
regional manner, the entire spatial extent of Dakota City would be affected by a 
windstorm. 

Severity of Impact The hazard mitigation committee determined that because each of the residents of the 
City are able to seek shelter, the severity of wind storms in terms of fatalities, injuries, 
property loss, and economic loss is minor. 

Speed of Onset Sustained high winds can be predicted; however, gusts can quickly change, giving 
people less than 5 hours of warning. 
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Hazard Severe Winter Storms 

Location Severe Winter storms are generally a regional event that can impact several-to-all 
counties within Iowa.  When a winter storm occurs, the entire community of Dakota City 
is impacted.  For a map of the assessed structures that could potentially be impacted, 
see Section 6 of this Appendix.  

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being more 
that 10 severe winter storms having had impacts on the community in the last 12 years.   

Probability Winter storms commonly occur throughout the State of Iowa.  Seasonal snowfall 
averages 32 inches across Iowa and varies from around 40 inches in northeast Iowa to 
about 20 inches in the extreme southeast corner of the State.  With the snow season 
extending from October to April, the chance for a severe winter storm that may produce 
extreme cold temperatures along with large amounts snow, ice and wind, is highly likely.   

Vulnerability Winter storms are generally regional events that would impact the entire City of Dakota 
City.  The hazard mitigation committee determined that more than 75% of the people 
and property within the community would be affected.     

Maximum Threat As mentioned, winter storms affect entire regions and would impact the entire spatial 
extent of Dakota City.  Winter storms that reach Iowa tend to develop over southeast 
Colorado and move east using the southward plunge of cold air from Canada and the 
northward flow of moisture from the Gulf of Mexico to produce heavy snow, and 
sometimes blizzard conditions that could impact the entire region; therefore, the hazard 
mitigation committee determined that more than 75% of the City‟s spatial extent would 
be impacted. 

Severity of Impact The impacts of severe winter storms can vary depending on the conditions.  Severe 
winter storms are generally accompanied by strong winds, extremely cold temperatures, 
ice, or large amounts of snow; each of these characteristics has an effect on people and 
property of Dakota City.  However because most residents are able to seek shelter 
during a winter storm event, the hazard mitigation committee determined that winter 
storms generally have a limited impact on the quality of life with low instances of injury, 
property damage or facility disruption.    

Speed of Onset Weather services can accurately predict when winter storms will occur and the 
conditions that may accompany the storm.  Generally there is more than 24 hours of 
warning when a winter storm is on its way. 
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Hazard Flash Flooding 

Location Section 6 shows the area identified to potentially have flash flooding within the 
community.  This area was determined based on the low-lying areas within the City. 

Historical 
Occurrence 

Flash flooding generally occurs in the City when large amounts of rain fall in a short 
period of time. When this happens there‟s ditch flooding, backup in basements, and 
other flash flood impacts.  The NCDC data only shows one countywide flash flood 
event having occurred in Humboldt County in 2004; however, based the committee‟s 
recollection of the number of times that there have been basement backups, it was 
determined that flash flood events have occurred more than 10 times in the last 12 
years. 

Probability The hazard mitigation committee estimated, based on their familiarity with the City that 
it is very likely that flash flooding will occur in the City of Dakota City in the next year; 
this is due to backup from the river and also an accumulation of water in low lying 
areas. 

Vulnerability The number of people that are impacted by flash flooding in Dakota City is generally 
limited to those who are traveling during or right after the rain event, those who live in 
low-lying areas or areas that are paved or slow draining and those in buildings with 
older foundations.  These impacted areas account for approximately 26-50% of the 
people and property in Dakota City according to the hazard mitigation committee. 

Maximum Threat Similar to the percentage of people and property that are impacted, and because Flash 
Flooding generally impacts specific areas in town, approximately 26-50% of the spatial 
extent of the community is estimated to be impacted by flash flooding. 

Severity of Impact While flash flooding is a nuisance to the community there are generally a limited 
amount of injuries, property damage or interruption of services in Dakota City. 

Speed of Onset Flash flooding occurs quickly; however, the amount of rain gives some indication of 
when it may occur.  The hazard mitigation committee estimated that citizens have less 
than 5 hours warning time when a flash flood event will occur.  
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Hazard Extreme Heat 

Location Extreme heat generally occurs in a regional manner.  If extreme heat conditions were to 
take place in Dakota City, the entire community would feel the event.  For a map of 
Dakota City see Section 6 of this Appendix.   

Historical 
Occurrence 

Extreme heat commonly occurs in the State of Iowa during the summer months.  July 
and August bring about the hottest conditions for the region, with prolonged periods of 
heat that impact the entire state.  While the most severe events occur less-often, it is 
common to have at least one significant heat event each summer.  As shown on the 
NCDC report in Appendix M; two extreme heat events have been recorded for having 
occurred in Humboldt County; however, their measure of extreme heat may be different 
from that defined within IHSEMD‟s definition of Extreme Heat. Based on this the hazard 
mitigation committee recalled there being more extreme heat events than recorded.  
The committee concluded that multiple events may happen in a summer; therefore, 
they determined that there have been more than 10 occurrences in the past.  

Probability Based on the committee‟s recollection of extreme heat events, it  was estimated that it 
is very likely that an extreme heat event will occur in the next year. 

Vulnerability When extreme heat conditions occur, it generally comes in a heat wave that impacts an 
entire region; therefore the hazard mitigation committee estimated that more than 75% 
of the population would be impacted.   

Maximum Threat Because an extreme heat occurs regionally, the entire spatial extent of Dakota City 
would be impacted by the heat. 

Severity of Impact Most residents of Dakota City have air conditioners; therefore, the impact of extreme 
heat is generally very mild.  Generally few injuries occur, quality of life is not impacted, 
property is not damaged and services are efficient enough to handle the heat. 

Speed of Onset The National Weather Service can generally predict when higher temperatures will 
occur days in advance. 

 

Hazard Hailstorm 

Location Hailstorms have the potential to affect all areas of Dakota City.  See Section 6 of this 
Appendix for a map of the City of Dakota City. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 2 recorded 
hailstorms that impacted Dakota City since 2000.  However, according to the hazard 
mitigation committee, there have been more hailstorm events that have impacted the 
City in the last 12 years; therefore, it was determined that there have been more than 
10 hailstorms that have impacted the community in the past. 

Probability Hailstorms have not impacted the City of Dakota City on an annual basis.  Based on 
the history of hailstorms, the committee determined that there is a possibility that a 
significant hailstorm could occur within Dakota City in the next year. 

Vulnerability The entire community is vulnerable to a hailstorm.  People, if exposed to the event 
could be injured and property exposed is vulnerable to damage.  The committee 
estimated that 26-50% of the community could be impacted by a hailstorm. 

Maximum Threat Based on the community‟s area of land cover, the hazard mitigation committee 
determined that 26-50% of Dakota would be impacted by a hailstorm. 

Severity of Impact The hazard mitigation committee determined that if directly exposed to a hailstorm, a 
person may be at risk of serious injuries; however, most residents are able to seek 
shelter.  The committee determined that some short term property damage could take 
place and essential services, such as energy could be slightly disrupted. 

Speed of Onset The National Weather Service can generally predict when higher temperatures will 
occur days in advance. 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

160 

 

Hazard Tornado 
Location A tornado has the potential to impact any one part, or the entire community, depending 

on its extent.  A map of the community is located in Section 6 of this Appendix. 

Historical 
Occurrence 

As seen in the NCDC data shown in Appendix M, Humboldt County has been reported 
to have experienced tornados that have caused extensive property damage.  However, 
no incidents were reported for the City of Dakota City.  The hazard mitigation 
committee does not recall any specific tornadoes impacting the City in the last twelve 
years; however, some indirect wind damage has been experienced. 

Probability There are on average about 46 tornadoes per year in the state of Iowa.  Tornado 
events occur randomly and have the potential to affect any community within the State.  
Because tornadoes act in such a random manner, the Dakota City hazard mitigation 
committee determined that it is possible for a tornado to occur within the community. 

Vulnerability The entire population of Dakota City is vulnerable to tornadoes.  Both personal safety 
and structural stability would be a great concern.  The hazard mitigation committee felt 
that if a tornado directly struck the community, approximately 51-75% of the people 
and property would be affected. 

Maximum Threat Similar to the vulnerability, if a tornado were to occur within Dakota City, the hazard 
mitigation committee estimated that 51-75% of the City‟s spatial extent would be 
impacted.  

Severity of Impact Injuries, property damage and the interruption of services are each common results of 
the direct impact of tornadoes.  The severity of impact depends on the intensity of the 
tornado, the area struck, and the preparedness of the people and officials.  The Dakota 
City hazard mitigation committee determined that serious injury, major property 
damage and interruption in services would occur during a tornado event. 

Speed of Onset Very little warning is given when a tornado occurs, especially when a tornado watch 
transitions into a tornado warning. 

 

Hazard Energy Failure 

Location The entire community would generally be impacted by an energy failure; see Section 6 
of this Appendix for a map of Dakota City. 

Historical 
Occurrence 

Energy failures in the City of Dakota City are generally the result of electrical 
disruptions due to ice storms or high winds.  While no official record of energy failure is 
presented, the hazard mitigation committee determined that more than 10 occurrences 
have taken place within the City of Dakota City. 

Probability With the number of disruptions that have occurred in the past and the likelihood that ice 
storms or high winds will occur within Dakota City every year, the hazard mitigation 
committee determined that the probability of an energy failure occurring is likely. 

Vulnerability An energy failure would impact the entire community and becomes a particular concern 
during extreme heat or extreme cold temperatures.  With very few generators located 
within the City of Dakota City, the majority of the community (around 51-75%) would 
feel the impacts of an energy failure. 

Maximum Threat When an energy failure occurs within the community of Dakota City, approximately 51-
75% of the community is impacted.  The entire spatial extent of the community is 
generally without power until the electrical company is able to fix the issue. 

Severity of Impact Energy failures generally have a limited amount of impact on the structural stability of 
buildings and incur very few injuries to persons of Dakota City.  The largest impacts 
would cause the failure of essential facilities or services. 

Speed of Onset Energy failures generally occur without any warning. 
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Hazard Thunderstorm and Lightning 

Location Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm 
event were to occur, the entire City of Dakota City would be impacted.  For a map of 
the City see Section 6 of this Appendix. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted 
the City.  Based on this data and the fact that thunderstorms and lightning are a 
common occurrence in the Midwest, the hazard mitigation committee determined that 
more than 10 thunderstorms and/or lightning strikes have been experienced in the City 
in the last 12 years. 

Probability The central area of the United States is home to some of the most severe 
thunderstorms in the world.  Because of the frequency of severe thunderstorms and 
lightning that have continued to impact Dakota City in the past, the hazard mitigation 
committee determined that there is up to a 100% chance that a thunderstorm and 
lightning event will occur in the next year. 

Vulnerability While thunderstorms are a regional event, generally persons have shelter that they can 
get to in such event.  A typical thunderstorm causes little impacts, while direct lightning 
strikes are rare; therefore, the hazard mitigation committee determined that less than 
10% of people and property feel the impacts. 

Maximum Threat Similar to the vulnerability, the hazard mitigation committee determined that if a 
thunderstorm were to occur, less than 10% extent of the community would be 
physically damaged in such event. 

Severity of Impact Thunderstorms and lightning impact the City of Dakota City due to high winds, heavy 
rains and lightning strikes.  While each of these characteristics has the potential to 
cause injuries, damage to property or service interruptions, the committee determined 
these impacts would be limited.  

Speed of Onset A community generally has an idea of when a thunderstorm is approaching; however, 
the characteristics present within a storm may be difficult to predict.  The hazard 
mitigation committee determined that the community of Dakota City generally has less 
than 5 hours warning that a thunderstorm that may generate lightning will occur.  

 

Hazard Communications Failure 
Location In the event of a communications failure, the entire community could be impacted.  For 

a map of the community see Section 6 of this Appendix. 

Historical 
Occurrence 

No data on communications failure could be found for the City of Dakota City.  The 
hazard mitigation committee determined that there have been very few occurrences of 
communications failure within the community.   

Probability The communication failures that have occurred have been random events that were 
not expected within the City.  Because communications failures have not occurred 
frequently, the hazard mitigation committee determined that it is unlikely that an event 
will occur in the next year. 

Vulnerability While communication failure may impact a majority of the community; multiple lines of 
communication are now available; therefore, the committee determined that between 
50 and 75% of the community would be impacted. 

Maximum Threat The hazard mitigation committee determined that other devices are generally available 
to use during a communication loss; therefore, a communications failure has the 
potential to impact 51-75% of the spatial extent of the community. 

Severity of Impact Communications failure in itself doesn‟t cause any injuries or property damage and the 
committee feels services would not be interrupted for a significant amount of time. 

Speed of Onset Communication failures are sudden and occur without any kind of warning.  In most 
cases, communication failures are generally a result of some sort of accident, terrorist 
act or other natural hazard. 
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Hazard Terrorism 

Location The committee could not estimate where terrorism might occur within the City; 
therefore, no specific location is identified. 

Historical 
Occurrence 

The hazard mitigation committee could not recall any acts of terrorism occurring within 
the City in the past. 

Probability The committee did not see the City as a desired target for acts of terrorism; therefore, 
they determined that it is extremely unlikely that a terrorism event would occur. 

Vulnerability While it is not likely that an event would occur, because the City does not cover much 
area, such act could have a critical impact on the community. 

Maximum Threat Because the community does not cover a great amount of space, the spatial extent of 
the community that might be impacted would consist of 51-75%. 

Severity of Impact Depending on the type of terrorism that might occur, the committee estimated that 
minor injuries and a limited impact on public facilities and structures might occur. 

Speed of Onset Terrorism is an act displayed without any warning.  The City would have no warning of 
such event. 

 

Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire City of Dakota 
would be affected by the Drought conditions. For a map of the City of Dakota City see 
Section 6 of this Appendix. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Based on this the Hazard 
Mitigation committee determined that there have been 2-4 occurrences within the City 
in the last 12 years. 

Probability The hazard mitigation committee recalls very few droughts having occurred.  Based on 
this they determined that it is unlikely that a drought that would have many impacts 
would occur in the next year. 

Vulnerability The most vulnerable to a drought situation is the crops, livestock and agriculture of 
Dakota City.  Many of the citizens rely on agriculture for jobs and well-being; therefore, 
the committee decided that a drought situation would be catastrophic and affect more 
than 75% of the population. 

Maximum Threat A drought is not a spatially isolated event.  If a drought is present then the entire 
community will be affected.  

Severity of Impact Although a drought would have a major impact on the local economy, the committee 
would not anticipate many illnesses, structural damages or interruption in services. 

Speed of Onset The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  
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Hazard Structural Fire 
Location Structural fires are a random event that could at any time take place within the 

community.  For a map of Dakota City see Section 6 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee noted that they have seen approximately 5-6 
structural fires occur within the City in the past. 

Probability There is always the chance for a structural fire to occur within the City.  Based on past 
known events, the committee noted that it was possible for a structural fire to occur. 

Vulnerability Structural fires generally only impact an isolated area when they occur; therefore, the 
committee determined that less than 10% of people and/or property would be 
impacted. 

Maximum Threat Similar to vulnerability, because structural fires would impact an isolated area, the 
committee estimated that less than 10% of the spatial extent of the community would 
be impacted. 

Severity of Impact When any type of fire takes place, it has the potential to cause serious injury and major 
property damage, as determined by the hazard mitigation committee; however, most 
do not impact essential services and facilities; therefore, the committee gave it a 2. 

Speed of Onset Structural fires may begin and spread incredibly fast; there is no warning when one 
might occur.  

 

 

Hazard River Flooding 
 

Location The East Fork of the Des Moines River passes through Dakota City.  The City is part of 
the National Flood Insurance Program (NFIP); see the flood maps in section 6.  

Historical 
Occurrence 

Since 2000 there have been 43 flood events recorded in Humboldt County.  The 
hazard mitigation committee feels that river flooding has been more severe and 
frequent in recent years.  The committee recalls there being more than 10 river flooding 
events that have impacted the community since 2000. 

Probability Because flooding along the Des Moines has occurred more frequently in recent years 
and the river is beginning to expand out, according to the hazard mitigation committee 
it is highly likely that river flooding will take place in the next year. 

Vulnerability The majority of river flooding occurs in green space; therefore, the committee 
estimated that less than 10% of residents and buildings would be impacted. 

Maximum Threat Similar to the vulnerability, less than10% of residents and structures are impacted by 
river flooding. 

Severity of Impact The most severe impacts of river flooding are the economic damages that floodwaters 
can cause to homes and businesses.  Generally speaking, flooding in Dakota City may 
cause structural damages to isolated homes; however, damages to essential facilities 
and major injuries are not common. 

Speed of Onset There is generally some kind of warning that flooding will occur.  If there is a lot of rain 
upstream to Dakota City, residents will get ample warning or notice that flooding may 
occur.   
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Hazard Human Disease 

Location There is no telling where disease might occur within Dakota City; therefore, no specific 
location is established.   

Historical 
Occurrence 

There is no historical record of disease specifically impacting the City of Dakota City; 
however, the hazard mitigation committee recalls one case of H1N1 having occurred 
within the City.  Other instances of disease may have occurred in the past; therefore, 
the committee estimated that there have been 2-4 occurrences. 

Probability The hazard mitigation committee determined that it is possible that some sort of 
disease or virus could impact the City in the next year. 

Vulnerability Most diseases occur in isolated households; based on this the hazard mitigation 
committee estimated that 10-25% of the community could be impacted. 

Maximum Threat Again, because most diseases occur in isolated areas, the hazard mitigation committee 
estimated that less than 10-25% of the spatial extent of the community would be 
impacted. 

Severity of Impact Due to the treatment available, few if any major illnesses might occur within the 
community from disease. 

Speed of Onset The hazard mitigation committee determined that there is no telling when disease may 
be spreading; however, the majority of the community would have some idea of 
disease that might be occurring. 

 

Hazard HAZMAT-Transportation 
Location HAZMAT events related to transportation can occur anywhere within Bradgate; to see 

a map of the City please see Section 6 of this Appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been no hazardous material 
spills in Dakota City since 2000; therefore, the hazard mitigation committee estimated 
that there are less than 2 events in the last 12 years. 

Probability With very little regional traffic, the hazard mitigation committee determined that it is 
unlikely that a major hazardous material incident would occur from the transport of 
such. 

Vulnerability The percentage of people and property that could be impacted depends on the 
material, amount, time of day and temperature.  In general, the majority of HAZMAT 
events related to transportation are isolated events; therefore, the hazard mitigation 
committee estimated that less than 10% of people and property would be impacted.  

Maximum Threat While less than 10% of people and property would be impacted, the hazard mitigation 
committee estimated that 10-25% of the spatial extent of the community could be 
impacted. 

Severity of Impact Hazardous material spills or releases most commonly have the potential to result in 
injuries; especially in relation to hazardous material events due to transportation.  
Property damage is generally minimal and facilities generally not disrupted; therefore, 
the hazard mitigation committee estimated that minor injuries would occur with limited 
property damage and only a short interruption of services. 

Speed of Onset There is no prediction for when a release or spill of hazardous materials will occur 
when related to the transport of such materials; most events occur due to a sudden 
crash or unexpected leak. 
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Hazard Grass or Wild-land Fire 
Location Dakota City is surrounded by agriculture land to the North, South and East.  During dry 

conditions a wild-land fire could occur anywhere around the City, for a map of the 
vulnerable area see Section 6 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee noted that they have not seen major grass or wild-
land fires occur within the community in the past; therefore, they gave historical 
occurrence a rating of 1; less than two events having occurred in the community. 

Probability There is always the possibility for a grass or wild-land fire to occur within Dakota City; 
however, the hazard mitigation committee determined that it is unlikely because 
burning bans are generally enforced during very dry conditions when fields are most 
vulnerable to fires. 

Vulnerability The majority of grass and wild-land fires that might occur within the City would 
generally be isolated.  It‟s predicted that the fire department would arrive before the fire 
got too out of hand.  Based on this the hazard mitigation committee estimated that less 
than 10% of the people and property within the City would be impacted. 

Maximum Threat While less than 10% of people and property would be impacted, the committee 
estimated that the spatial extent of such event would be larger; however, the majority 
of impacts would be to agriculture land or open space. 

Severity of Impact When any type of fire takes place, it has the potential to cause serious injury and major 
property damage; however, as mentioned, it‟s predicted that a wild-land fire would 
most likely impact agriculture or open space, so injuries and structural damages would 
be negligible. 

Speed of Onset Grass or wild-land fires may begin and spread incredibly fast; there is no warning when 
one might occur.  

 

Hazard Pipeline Incident 
Location The location of the nearest pipeline can be found in Section 6 of this appendix. 

Historical 
Occurrence 

Historically there has been no incidence of a pipeline incident occurring nearby and 
having an impact on the City of Dakota City; therefore, the hazard mitigation committee 
determined that a rating of 1 should be given to historical occurrence. 

Probability The hazard mitigation committee determined that the chances of an event occurring 
that could impact the City is possible, depending on multiple variables. 

Vulnerability If a major pipeline incident did occur, the hazard mitigation committee determined that 
in a worst case scenario there is a chance for such incident to impact more than 75% 
of the people and property in Dakota City. 

Maximum Threat Similar to vulnerability, if a major incident occurred and it had an impact on the 
community, more than 75% of the spatial extent of the community would be impacted. 

Severity of Impact While a majority of residents could be impacted, the hazard mitigation committee 
estimated that the severity of such impact could result in serious injuries or illness and 
shutdown of certain facilities.  This is dependent on many factors including the type 
and extent of the pipeline incident. 

Speed of Onset Pipeline incidents are generally accidental and no warning is given when such event is 
going to occur. 
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Hazard HAZMAT-Fixed Facility 
Location The locations of fixed facilities that produce, store or handle hazardous materials are 

illustrated in the map in Section 6 of this appendix.   

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been no hazardous material 
spills in Dakota City since 2000; therefore, the hazard mitigation committee estimated 
that there are less than 2 events in the last 12 years. 

Probability The hazard mitigation committee determined that there is less than 10% chance that a 
significant spill or leak might occur in the next year. 

Vulnerability Areas of the community vulnerable to a HAZMAT event related to the fixed facilities are 
determined based on their proximity to the facilities and the type of material that may 
be released.  If a major event were to occur in the community, it is possible that more 
than 75% of people and property could be impacted. 

Maximum Threat Because the land area that consists of the City of Dakota City is so small, the hazard 
mitigation committee estimated that if a major HAZMAT event occurred, the entire 
spatial extent of the community could be impacted. 

Severity of Impact Depending on the type of material spilled, the extent of injuries and property damage 
may vary.  The hazard mitigation committee determined that a significant HAZMAT 
event could result in more serious injuries or illness, minor property damage and 
possible shutdown of essential services for a day or more. 

Speed of Onset Because a hazardous material event occurs randomly, there is typically no warning 
time for when such an accidental event will occur. 

 

Hazard Watershed Pollution 
Location Watershed pollution has the potential to occur anywhere in Dakota City, especially due 

to its vicinity to the river, for a map of the City please see Section 6 of this Appendix. 

Historical 
Occurrence 

Much of the watershed pollution that might occur within Dakota City would most likely 
be due to nonpoint source pollution.  A probable cause for this type of pollution would 
be the runoff of pollution that would flow into nearby water sources.  While it is difficult 
to measure the number of times this kind of pollution occurs, the Dakota City hazard 
mitigation committee estimated that very few incidents have occurred. 

Probability Since no specific data was available relating to watershed pollution events, the hazard 
mitigation committee estimated that it‟s very unlikely that one will occur within the next 
year. 

Vulnerability While watershed pollution may occur within the County, the main issue would relate to 
the contamination of key water sources.  While it‟s very unlikely that the drinking water 
source would be contaminated; however, the water quality within the East Fork of the 
Des Moines River may decrease with watershed pollution. 

Maximum Threat Because very few residents are directly exposed to the river, where watershed 
pollution would occur, less than 10% of the community would be impacted. 

Severity of Impact While a majority of residents could be impacted, the hazard mitigation committee 
determined that there would be a limited impact on the quality of life and very minor 
injuries or illness. 

Speed of Onset Because residents would be unaware that that pollution to the watershed is occurring 
there would be limited warning. 
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Section 2:  Vulnerability/Loss Estimates 

Dakota City is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Windstorms, Severe Winter Storms, Extreme 
Heat, Hailstorms, Thunderstorm and Lightning, Communications Failure, Drought, Tornadoes, Energy 
Failure, Terrorism, Structural Fire, Human Disease, HAZMAT-Transportation and Watershed Pollution.  
Their vulnerability assessments and loss estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Dakota City, these hazards 
include Flash Flooding, River Flooding, Grass or Wild-land Fire, Pipeline Incident and HAZMAT-Fixed 
Facility.  Their vulnerability assessments and loss estimates are discussed in sections 2.2 through 2.6. 
 
2.1  Exposure Assessment for Windstorms, Severe Winter Storms, Extreme Heat, Hailstorms, 
Thunderstorm and Lightning, Communications Failure, Drought, Tornadoes, Energy Failure, 
Terrorism, Structural Fire, Human Disease, HAZMAT – Transportation and Watershed Pollution: 
 
The City‟s exposure to each hazard was determined based on the area of the City that has the potential 
to feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Windstorms, Severe Winter Storms, Extreme Heat, Hailstorms, 
Thunderstorm and Lightning, Communications Failure and Drought.  Those hazards that could potential 
impact any one random site within the City include Tornadoes, Energy Failure, Terrorism, Structural 
Failure, Human Disease, HAZMAT-Transportation and Watershed Pollution. With this, all of the above-
listed hazards have the potential to impact any area of the City, which means 100% of the structures and 
people are exposed to the hazards, or located in the hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 383 383 100% $20,277,850 $20,277,850 100% 

843 843 100% 

Commercial 81 81 100% $3,631,060 $3,631,060 100% 

Agricultural 6 6 100% $91,680 $91,680 100% 

Industrial 2 2 100% $1,510,390 $1,510,390 100% 

Total 472 472 100% $25,510,980 $25,510,980 100% 

 
2.1.1.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Dakota City hazard mitigation committee determined that 51-75% of the people 
and property in the community are impacted by a windstorm.  Impacts generally result in downed limbs, 
infrastructure failure in the form of power outages or structural failure, and difficulty driving, especially for 
large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to find shelter.  
 
Loss Estimate Calculation: 

The NCDC historical data indicates that the maximum reported amount of property damage due to 
thunderstorm winds and high winds in Humboldt County was equal to $17,300,000 in 1998.  On average, 
damages in the County according to NCDC equal $1,415,350 and approximately 10% or $141,535 of this 
would account for damages within Dakota City.  With this approximately 0.6% of the city‟s residential, 
commercial, agricultural and industrial structures would be impacted.  This amount of damage is indicated 
in the loss estimate, below.   
 
Estimated residential structural damage due to Windstorms (0.6%) = $121,667 
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Estimated commercial structural damage due to Windstorms (0.6%) = $21,786 
Estimated agricultural structural damage due to Windstorms (0.6%) = $550 
Estimated industrial structural damage due to Windstorms (0.6%) = $9,062 
Total estimated structural damages due to Windstorms = $153,066 
 
2.1.2.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Dakota City is exposed to severe winter 
storms.  Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high 
winds.  Events that may accompany severe winter storms include windstorms, transportation incidents 
and infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
Based on historical data from the NCDC, the maximum amount of property damages reported in one 
event in Humboldt County equaled $2,000,000, with the average of all events equaling $196,620.  10% of 
this would only equal $19,662 in damages in Dakota City.  It estimated that this would be an 
underestimate of potential damages.  While damages vary depending on the type of winter storm 
experienced, it was estimated by the hazard mitigation committee that while severe winter storms impact 
a larger extent of the community than windstorms, less property damages result from winter storms; 
therefore, it was estimated that 0.4% of all structures in Dakota City would be impacted, as expressed 
below. 
 
Estimated residential structural damage due to Severe Winter Storms (0.4%) = $81,111 
Estimated commercial structural damage due to Severe Winter Storms (0.4%) = $14,524 
Estimated agricultural structural damage due to Severe Winter Storms (0.4%) = $367 
Estimated industrial structural damage due to Severe Winter Storms (0.4%) = $6,042 
Total estimated structural damages due to Severe Winter Storms = $102,044 
 
2.1.3.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that more than 
75% of the City would be impacted due to the fact that residents must ensure they are not exposed to the 
heat for a long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also 
impact the local and regional economy due to a lowered to the crop yield, which may cause a shortage of 
crop for livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 

Extreme heat generally does not cause structural damages. 
 
2.1.4.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms; however, according to the hazard mitigation 
committee only 26-50% of the people in the city could be impacted by a hailstorm.  Accompanying events 
include thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and 
at times flash flooding. 
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The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 39 hailstorms reported in Humboldt County, with 1 directly impacting the City of Dakota 
City.  The maximum amount of property damage incurred in one recorded event in Dakota City equaled 
$25,000 from 1.75 inch hail, which accounts for about 0.1% of the city‟s assessed residential, 
commercial, agricultural and structural values.  This amount of damages was estimated to be low, as hail 
events can incur larger stones that cause more damages.  Renwick, a town with half the assessed 
structures of Dakota City incurred $40,000 in damages from 2.75 inch hail.  Based on this historical data it 
was estimated that approximately 80,000 in damages or 0.3% of the city‟s structures could be impacted 
by a hailstorm.  
 
Estimated residential structural damage due to Hailstorms (0.3%) = $60,834 
Estimated commercial structural damage due to Hailstorms (0.3%) = $10,893 
Estimated agricultural structural damage due to Hailstorms (0.3%) = $275 
Estimated industrial structural damage due to Hailstorms (0.3%) = $4,531 
Total estimated structural damages due to Hailstorms = $76,533 
 
2.1.5.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Dakota City is exposed to thunderstorms and 
lightning.  While thunderstorms and lighting are a regional event, the committee determined that on 
average, less than 10% of the community is damaged or impacted by thunderstorms and lightning.  
Impacts are dependent on the extent of the storm and accompanying events that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
 
Loss Estimate Calculation: 
Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Dakota City due to Thunderstorms equaled $15,000.  This accounts for 
approximately 0.05% of the total assessed value of residential, commercial, agricultural and industrial 
structures in the City.  However damages within Bradgate, a town with only 68 assessed structures, 
equaled $50,000 in 2007, which accounts for approximately 0.2% of structures in Dakota City.  It‟s 
estimated based on the hazard mitigation committees risk rating for thunderstorms and lightning, that this 
percent would be a good representation of loss estimates within Dakota City, as extent and damages are 
generally mild unless accompanied with other events: 
 
Estimated residential structural damage due to Thunderstorm and Lightning (0.2%) = $40,556 
Estimated commercial structural damage due to Thunderstorm and Lightning (0.2%) = $7,262 
Estimated agricultural structural damage due to Thunderstorm and Lightning (0.2%) = $183 
Estimated industrial structural damage due to Thunderstorm and Lightning (0.2%) = $3,021 
Total estimated structural damages due to Thunderstorm and Lightning = $51,022 
 
2.1.6.  Vulnerability Assessment for Communications Failure 
Communication failure is the widespread breakdown or disruption of normal communication capabilities.  
They could be caused by electrical outages, tower failures due to thunderstorms and lightning, severe 
winter storms, windstorms, hailstorms, transportation incidents, tornadoes, infrastructure failure or 
terrorism.  Impacts could include economic impacts such as the failure to communicate with the staff or 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

170 

public regarding safety or emergency matters.  Due to the rarity of this event and alternate forms of 
communication available to the County, its impacts are generally not extreme and no structural impacts 
are felt unless to the actual equipment. 
 
Loss Estimate Calculation: 
As mentioned above, a communications failure generally does not impact structures, and people are 
typically only at risk during emergency situations when lines of communication may be down.  Due to 
these circumstances, no loss estimate could be calculated.  
 
2.1.7.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Dakota City, 
drought impacts the local and regional economy because without a sufficient yield of crops, there may be 
a shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 

There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
2.1.8.  Vulnerability Assessment for Tornadoes 
The entire population of Dakota City is exposed to tornadoes.  It‟s estimated by the hazard mitigation 
committee that 51-75% of the City would be impacted by a tornado.  Such events often accompany 
thunderstorms and lightning, hailstorms and windstorms.  The impacts depend on the extent of the size 
and intensity of the tornado.  Impacts are discussed in the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 
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F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
As recorded by the NCDC, multiple tornado events have been reported in Humboldt County, with one 
directly impacting the City of Bradgate.  The maximum amount of property damage incurred in one 
recorded event equaled $2,500,000, which accounts for about 10% of the city‟s assessed residential, 
commercial, agricultural and structural values.  10% is a low percentage of damages that could be 
incurred, depending on the extent and intensity of the tornado event.  It‟s estimated that more than 65% 
of the community could be impacted:  
 
Estimated residential structural damages due to Tornado (65%) = $ 13,180,603 
Estimated commercial structural damages due to Tornado (65%) = $2,360,189 
Estimated agricultural structural damages due to Tornado (65%) = $59,592 
Estimated industrial structural damages due to Tornado (65%) = $981,754 
Total estimated structural damages due to Tornado (65%) = $16,582,137 
 
2.1.9.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption of service in electric, petroleum or natural gas, which is caused 
by an outage or shortage of usable energy.  Energy shortages are rare in Dakota City; however, outages 
are common.  Outages are often caused by impacts to above-ground power lines from thunderstorms and 
lightning, severe winter storms, windstorms, hailstorms, transportation incidents, tornadoes and 
infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community; however, impacts are generally mild.  Generally the largest impact is to essential facilities or 
services; however, few if any injuries or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 
Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.10.  Vulnerability Assessment for Terrorism 
A large act of terrorism could potentially impact the entire community, especially being the County Seat 
for Humboldt County.  Risks to people, property and the economy vary depending on the methods of 
terrorism or vandalism used.  Bombs, guns, explosives, biological weapons, chemical weapons, 
radiological and nuclear weapons, and cyber terrorism are the most common resources used for 
terrorism.  And vandalism usually comes in the form of destroyed personal and public property.  Injuries, 
economic and property loss could be experienced by any of the above.  
 
Loss Estimate Calculation: 
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The committee determined that 5-75% of the community could potentially be impacted by a terrorism or 
vandalism event.  No such event has occurred in the past, and as mentioned, impacts would vary 
depending on the method of terrorism.  No loss estimate was calculated due to the unavailability of past 
impacts. 
 
2.1.11.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
generally result in isolated events in the City of Dakota City because most buildings outside of the 
downtown are detached. The committee estimated that less than 10% of people and property are affected 
in one event.  Damages to buildings may be substantial or minimal, depending on when the fire was 
controlled.  People inside a structure where a fire occurs could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.12.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated that less than 10% of the city would be impacted.  The most 
common events that have taken place in recent years include the H1N1 virus.  The flu and pneumonia 
are also two common viruses that impact residents of the City.  Humboldt County Public Health constantly 
strives to provide shots and other preventable measures for such viruses.  Other transferable diseases 
are generally transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
2.1.13.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, generally impact less than 10% of the community depending on the 
type of material transported.  Accompanying events include transportation incidents. See Section 6 for a 
map of all transportation routes throughout the City.   
 
The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.14.  Vulnerability Assessment for Watershed Pollution 
According to the Hazard Mitigation Committee, while watershed pollution may occur within the County, 
the main issue would relate to the contamination of key water sources.  Residents of Dakota City are 
most commonly exposed to such hazard if in contact with the Des Moines River, of which the east branch 
runs through the community.  Impacts could result in impacts to the river and aquatic life within such.  
This could result in illness when directly exposed to the river; however, no property damages would be 
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felt.  Accompanying events include thunderstorm and lightning, river flooding, severe winter storms, 
HAZMAT events relating to both transportation and fixed facilities and flash flooding. 
 
Loss Estimate Calculation: 
As mentioned above, watershed pollution generally does not impact structures; therefore, no loss 
estimate could be calculated.  
 
2.2 Exposure Assessment for Flash Flooding 
 
Exposed Structures 
The hazard mitigation committee estimated that 26-50% of the community would be impacted by flash 
flooding.  Flash flooding results from intense rainfall over a brief period of time; therefore, it was 
determined that the majority of flash flooding within Dakota City would occur in low-lying areas with poor 
drainage.  Based on the contour map, there are a couple of “pockets” of low-lying areas within the City, 
it‟s estimated that flash flooding would most likely occur in these pockets; therefore, these pockets, 
displayed in the flash flooding map in Section 6, was used to identify the “hazard area” for flash flooding.  
Based on this it was estimated that 172 dwellings, 49 commercial structures, 2 industrial structures and 6 
agriculture structures were located in potential areas of flash flooding.   
 
Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 391 residents, 49 commercial persons, 2 industrial persons and 6 
agricultural persons exposed to flash flooding; making a total of 399 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 383 172 45% $20,277,850 $9,700,160 48% 

843 399 47% 

Commercial 81 49 60% $3,631,060 $2,495,150 69% 

Agricultural 6 6 100% $91,680 $91,680 100% 

Industrial 2 2 100% $1,510,390 $1,510,390 100% 

Total 472 229 49% $25,510,980 $13,797,380 54% 

 
2.2.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is typically limited 
to those that live in areas with poor drainage.  It is evident that a majority of areas exposed to flash 
flooding are located near the East Branch of the Des Moines River and other low-lying areas.  It‟s 
anticipated that these areas would be most vulnerable to flash flooding due to drainage backing up from 
the river. 
 
Impacts from flash flooding typically take form in property damage to structures.  Accompanying hazard 
events that may result in flash flooding include thunderstorms and lightning, hailstorms, windstorms river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
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homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $485,008 
Estimated commercial structural damage due to Flash Flooding (5%) = $124,758 
Estimated agricultural structural damage due to Flash Flooding (5%) = $4,584 
Estimated industrial structural damage due to Flash Flooding (5%) = $75,520 
Total estimated structural damages of Flash Flooding = $689,869 
 
2.3  Exposure Assessment for River Flooding  
 
Exposed Structures 
The area exposed to river flooding was determined by using an estimated map of the FEMA Firmette.  
This map can be found in Section 6 of this appendix.  While the floodplain only lies in the western portion 
of the City, the committee determined that less than 10% of people and property are impacted by River 
Flooding.  Much of this is due to backup from the river.  Using the above estimated percentages, Firmette 
and 2 foot contours along the East Branch of the Des Moines River equaling 1120 feet or less, it was 
estimated that 21 residential structures, 2 commercial structures, 0 industrial structures and 5 agriculture 
structures were located in the “hazard zone”.  Additional flood maps, including the actual FIRM are 
included in Section 6. 
 
Exposed Persons 
The “Number of People” exposed to river flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 21 residents, 2 commercial persons and 5 agricultural person exposed to 
river flooding; making a total of 53 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 383 21 5% $20,277,850 $1,076,130 5% 

843 53 6% 

Commercial 81 2 2% $3,631,060 $180,530 5% 

Agricultural 6 5 83% $91,680 $390 0% 

Industrial 2 0 0% $1,510,390 $0 0% 

Total 472 28 6% $25,510,980 $1,257,050 5% 

 
2.3.1 Vulnerability Assessment for River Flooding 
According to the hazard mitigation committee the vulnerable population to river flooding is typically limited 
to those that lie in low-lying areas. 
 
Impacts from river flooding typically take form in property damage to basements.  Being located in the 
low-lying areas or near the river may put residents at risk for injuries.  Accompanying hazard events that 
may result in river flooding include thunderstorms and lightning, hailstorms, windstorm, flash flooding  and 
severe winter storms; see their vulnerability assessment for additional impacts.   
   
Loss Estimate Calculation: 
The river flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
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homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to River Flooding (5%) = $53,807 
Estimated commercial structural damage due to River Flooding (5%) = $9,027 
Estimated agricultural structural damage due to River Flooding (5%) = $20 
Estimated industrial structural damage due to River Flooding (5%) = $0 
Total estimated structural damages of River Flooding = $62,853 
 
2.4 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that less than 10% of the community would be impacted by 
grass or wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the 
City, areas of open space (lands equaling a ½ an acre of more with no structures) identified using 
ArcGIS.  Once this area was identified a 100 meter buffer was placed around the area to signify the 
“hazard zone”, or the property that could potentially be impacted by a grass or wild-land fire.  The 
resulting map is shown in Section 6.  Based on this map, it was estimated that 181 dwellings, 81 
commercial structures, 6 industrial structures and 2 agriculture structures were located in the “hazard 
zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimates that there were 410 residents exposed, 56 commercial persons 
exposed, 2 industrial persons exposed and 6 agricultural persons exposed; making a total of 419 
potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 383 181 47% $20,277,850 $10,599,750 52% 

843 419 50% 

Commercial 81 56 69% $3,631,060 $2,749,280 76% 

Agricultural 6 6 100% $91,680 $91,680 100% 

Industrial 2 2 100% $1,510,390 $1,510,390 100% 

Total 472 245 52% $25,510,980 $14,951,100 59% 

 
2.4.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds Dakota City; therefore, structures could be set on fire 
if the fire department is unable to respond immediately.  Persons within vicinity to the fire could be 
impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events include 
drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
While the committee estimated that less than 10% of the community is susceptible to impacts from grass 
or wild-land fires, only a portion of those vulnerable structures within the City would actually be impacted 
during such event.  It is estimated that structures located adjacent to the open space consisting of the 
north, south, east or west portion of the community would be impacted; therefore, the following estimates 
were calculated:  
 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

176 

Estimated residential structural damage due to Grass & Wild-land Fire = $529,988 
Estimated commercial structural damage due to Grass & Wild-land Fire = $137,464 
Estimated agricultural structural damage due to Grass & Wild-land Fire = $4,584 
Estimated industrial structural damage due to Grass & Wild-land Fire = $75,520 
Total estimated structural damages of Grass & Wild-land Fire = $747,555 
 
2.5  Exposure Assessment for Pipeline Incident 
 
Exposed Structures 
The exposure numbers for Pipeline Incidents is shown in the table below.  These numbers were 
determined based on the number of structures located in the pipeline zone.  The pipeline zone was 
determined using a 1mile buffer surrounding the natural gas pipeline that extends south of town.  All of 
the residential, commercial and agricultural structures located within the buffer, or “hazard zone”, account 
for the exposed “Number of Structures” and “Value of Structures”.  For a map of this buffer see Section 6. 
 
Exposed Persons 
The “Number of People” potentially exposed to Pipeline Incidents was based on the number of residential 
structures located in the “hazard zone”, which consisted of 231 dwellings.  According to the 2010 U.S. 
Census, there are 2.27 people per household in Humboldt County; therefore, 2.27 persons x 231 
households = 524 potentially exposed residents.  We then add the commercial, agricultural and industrial 
person exposed, which is estimated to be 1 person per structure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 383 231 60% $20,277,850 $11,848,490 58% 

843 527 63% 

Commercial 81 54 67% $3,631,060 $1,815,800 50% 

Agricultural 6 2 33% $91,680 $1,040 1% 

Industrial 2 1 50% $1,510,390 $141,190 9% 

Total 472 288 61% $25,510,980 $13,806,520 54% 

 
2.5.1.  Vulnerability Assessment for  Pipeline Incident 
According to the hazard mitigation committee; less than 10% of the city is vulnerable to pipeline incident.  
Risks to the public from hazardous liquid and gas transmission pipelines result from the potential for an 
unintentional release of a product transported through the pipelines. Releases of a product carried by 
these pipelines can impact surrounding populations, property, and the environment, and may result in 
injuries or fatalities as well as property and environmental damage. 
 
Loss Estimate Calculation: 
Structural damages would most likely occur in the event of a pipeline explosion.  It is highly unlikely that 
such even would have a direct impact on the community; therefore, no structural damages/loss estimates 
were calculated. 
 
2.6  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous materials was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
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approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that there were 729 residents exposed. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 383 319 83% $20,277,850 $16,222,310 80% 

843 729 86% 

Commercial 81 79 98% $3,631,060 $3,525,170 97% 

Agricultural 6 3 50% $91,680 $1,070 1% 

Industrial 2 2 100% $1,510,390 $1,510,390 100% 

Total 472 403 85% $25,510,980 $21,258,940 83% 

 
2.6.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Dakota City are Underground Storage Tanks, which 
have a limited impact such as an explosion or groundwater contamination, if leaking.  While only minor 
incidents have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT 
incident could potentially impact less than 10% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all 4 fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility (1%) = $162,223 
Estimated commercial structural damage due to HAZMAT – Fixed Facility (1%) = $35,252 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility (1%) = $11 
Estimated industrial structural damage due to HAZMAT – Fixed Facility (1%) = $15,104 
Total estimated structural damages of HAZMAT – Fixed Facility = $212,589 
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Section 3:  Mitigation Strategies and Priorities 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 
 
 
 

Mitigation Actions 
STAPLEE 

Rating 

1.1.1 Pamphlet/flier with information on how to plan for and react to 
hazards 

13 

2.2.2 Encourage citizens to purchase weather radios 13 

3.1.1 Expand on/improve the City‟s storm sewer and sanitary sewer 
system 

13 

1.2.1 Develop contingency plans for worker and public protection, 
including rescue and evacuation procedures. 

12 

2.2.1 Provide materials for use as emergency window blockades 9 

3.2.1 Form a group for sandbagging and to clear out important goods 
from structures prone to flooding 

9 

2.2.3 Provide a metal detector for the entrance of the courthouse 7 

2.1.1 Construct a multi-use shelter, which includes a tornado safe room 
(school or courthouse) 

3 
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City Hazard Mitigation Goals, Objectives, and Mitigation Actions 
 
Goal 1:  Instill in residents the skills and knowledge necessary to plan for and cope with each type of 
hazard. 
 
Objective 1.1:  Provide the community with reading materials that instruct residents on how to plan for 
and react to hazards. 
 Mitigation Actions: 

1.1.1: Build public awareness about hazardous events through pamphlets and fliers including 
information on the following: 

 Keeping in contact with neighbors; especially the elderly and those without air 
conditioning or other resources necessary during an event. 

 Numbers to call in emergency situations including pipeline disruption, communications 
failure (cell phones), and energy failure. 

 Specific hazards and how to react and plan for them. 
 

Objective 1.2:  Develop plans that address hazards to understand how they could potentially affect the 
community. 

Mitigation Actions: 
1.2.1 Develop contingency plans for worker and public protection, including rescue and 

evacuation procedures. 
 
Goal 2:  Supply the community with facilities and equipment necessary to reduce or eliminate the loss of 
property and life due to hazards that may affect Dakota City. 
 
Objective 2.1:  Provide residents of Dakota City with a facility to seek shelter during a hazard event. 

Mitigation Actions: 
2.1.1 Construct a multi-use shelter, which includes a tornado safe room (school or courthouse) 

 
Objective 2.2:  Supply the community with equipment to lessen or sustain the affects of hazards. 

Mitigation Actions: 
2.2.1 Provide materials for use as emergency window blockades. 
2.2.2 Encourage citizens to purchase weather radios so warning of hazards can be 

communicated. 
2.2.3 Provide metal detector for entrance of courthouse. 

 
Goal 3:  Protect homes and businesses from damage due to natural hazards. 
 
Objective 3.1: Improve and build upon the water system of the community to prevent major effects due 
to river flooding and flash flooding. 
 Mitigation Actions: 
 3.1.1 Expand on/improve the City‟s storm sewer and sanitary sewer system. 
  
Objective 3.2:  Provide the community with means to prevent hazards from affecting specific goods. 
 Mitigation Action: 

3.2.1:  Develop a group to sandbag and clear out important goods from structures prone to 
flooding when such event may be forecasted.  
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Section 4:  Action Plan 

Chapter 6 discussed the Action Plan, how it was developed and how it should be used within each City.  
The following action plan was developed by the Hazard Mitigation Committee: 
 

1.1.1 Distribute pamphlet/flier with information on how to plan for and react to hazards 

Description With each season comes a different hazard. The City will 
provide information on various hazards to assist in the 
prevention of such.  The information will also ensure residents 
are prepared to respond to all hazards. 

Hazards Addressed All hazards 

Priority I 

Responsible Dept./Party City Offices/EMA/MIDAS 

Estimated Cost Minimal 

Potential Funding Source City funds 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date Ongoing 

 

2.2.2 Encourage citizens to purchase weather radios and find grants/subsidies to do so 

Description Weather radios inform residents of potential hazards that may 
impact their area; however, funding is often times difficult to 
come by to purchase the radios.  The City will work to locate 
funding to purchase the radios.  

Hazards Addressed Windstorms, Severe Winter Storms, Flash Flooding, Extreme 
Heat, Hailstorms, Tornadoes, Thunderstorm and Lightning, 
Drought, and River Flooding 

Priority I 

Responsible Dept./Party City Clerks 

Estimated Cost Minimal 

Potential Funding Source City funds 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date Ongoing 

 

1.2.1 Develop contingency plans for worker and public protection, including rescue and 
evacuation procedures. 

Description Contingency plans ensure that employees know how to 
respond to hazards.  They work to ensure safety and efficiency 
during a vulnerable time. 

Hazards Addressed Windstorms, Severe Winter Storms, Extreme Heat, Hailstorms, 
Thunderstorm and Lightning, Communications Failure, Drought, 
Tornadoes, Energy Failure, Terrorism, Structural Fire, Human 
Disease, HAZMAT-Transportation, Flash Flooding, River 
Flooding, Grass or Wild-land Fire, Pipeline Incident and 
HAZMAT-Fixed Facility.   

Priority II 

Responsible Dept./Party Sheriff/Fire Department/EMA 

Estimated Cost Minimal 

Potential Funding Source Company‟s funds 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date 2 years after start date 
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2.2.1 Provide materials for use as emergency window blockades 

Description Hailstorms can cause damage to windows.  Residents are 
warned to stay away from windows during such events in case 
hailstones break the glass.  The committee determined that 
window blockades would be helpful after such incidents occur 
to protect homes from further damages.  Blockades will be used 
until a replacement window can be installed.     

Hazards Addressed Hailstorms 

Priority II 

Responsible Dept./Party City Council/City Offices 

Estimated Cost Minimal 

Potential Funding Source City funds 

Mitigation Measure 
Category 

Property Protection Action 

Target Completion Date 2 years after start date 

 

3.2.1 Form a group to do sandbagging and to clear out important goods from structures 
prone to flooding 

Description The main area where river flooding occurs is near the museum, 
which exists in the floodplain.  The City has, in the past, 
arranged sandbagging to protect the structure; however, 
establishing a group to provide such services will ensure that 
the task is completed in a timely manner. 

Hazards Addressed River Flooding 

Priority II 

Responsible Dept./Party Historical Museum Board 

Estimated Cost Minimal 

Potential Funding Source City funds 

Mitigation Measure 
Category 

Property Protection Action 

Target Completion Date Ongoing 

 

3.1.1 Improve and expand on the City’s tiling/storm sewer and sanitary sewer systems 

Description Expanding the capacity of the storm and sanitary sewers will 
reduce the amount of backups into homes, which occurs during 
high waters. 

Hazards Addressed Flash Flooding and River Flooding 

Priority III 

Responsible Dept./Party City Council and County Supervisors 

Estimated Cost Moderate 

Potential Funding Source SRF/CDBG/USDA/FEMA/HSEMD/City funds 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date 2020 
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2.2.3 Obtain a metal detector for the entrance(s) of the County Courthouse 

Description To ensure the safety of public officials, the hazard mitigation 
proposed installing a metal detector in the County Courthouse. 

Hazards Addressed Terrorism 

Priority III 

Responsible Dept./Party County Supervisors 

Estimated Cost Minimal 

Potential Funding Source Humboldt County 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date 2020 

 

2.1.1 Build a multi-use shelter/community safe room near the school and courthouse 

Description A public safe room near the school and courthouse will ensure 
that the public spaces have an adequate place for protection 
during tornado events. 

Hazards Addressed Tornadoes 

Priority III 

Responsible Dept./Party City Council/School Board/County Supervisors 

Estimated Cost Low 

Potential Funding Source FEMA/HSEMD/City funds 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date 2020 
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Section 5:  Critical Facilities 

 

 Mease Elementary School – 23 3
rd

 Street North, Dakota City, IA 

 Dakota City City Hall – 26 5
th
 Street South, Dakota City, IA 

 Humboldt County Courthouse – 203 Main Street, Dakota City, IA 
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Section 6:  Community Maps 
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Section 7:  Hazard Mitigation Committee Meeting Minutes 

 
Humboldt County Hazard Mitigation - Dakota City - Meeting #1 

April 6, 2010 at 4:00 p.m. 
Dakota City, City Hall 

 
Meeting attended by:  Angelique Berry, Ron Silbaugh, Jenean Smith, Don Faltinson, David Lee, Larry 
Curran, Bob Moser, Jerry Kramer, Jim Gronbach, Jamie Flot, Greg Rhead, Dean Kruger, William Peart, 
Roger Lindeman, George Bruder, and Don Smith. 
 

 Corey Miciunas asked the committee about their understanding of a hazard mitigation plan. 

o Explained that it is a plan for hazards including natural and man-made hazards. 

 

 Went into the list of storm events compiled by the National Climatic Data Center (NCDC)  

o Shows the history of weather events that have occurred in Humboldt County and Dakota 

City. 

 Began examination of hazards.  Asked the committee members to identify any significant events 

that relate to each hazard to gain an understanding of the significant hazards of the City. 

o Tornadoes 
 No recent tornadoes in the area, but some wind damage has been experienced 

from tornadoes nearby. 
o Flash Flooding 

 North end of town is the most susceptible to flash flooding.  This usually consists 
of flooded basements.  New drainage/tiling was installed in the northern area in 
2009. 

o River Flooding 
 Not applicable to most parts of town.  The park and museum down near the 

waterway get some damage due to flooding. 
o Severe Winter Storms 

 Common occurrence; however no significant damage 
 Plant was shut down once due to winter storm 
 Power was lost for 5 days in 1991 due to ice storms 

o Windstorms 
 Common damages have occurred – Downed trees 
 Roof damage occurred in 1989 due to strong winds 

o Hailstorms 
 1982 & 1989 two years when a lot of damage occurred. Softball-sized hail 

resulted in roof and car damage 
o Thunderstorm and Lightning 

 Lightning has struck the sewer plan a few times 
o Extreme Heat 

 Generally not applicable 
 Chantland plant gets quite warm – requires liquids to be available at all times 
 All schools will be air-conditioned in 2012 

o Drought 
 Generally not an issue within the City 
 When it gets very dry, the city enforces a burning ban 

o Landslide 
 Took out of plan 

o Grass or Wild-land Fire 
 Not a significant problem except along ditches 

o Dam Failure 
 No dam exists because the original dam failed in 1951 and was never replaced. 

o Levee Failure 
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 Take out of plan 
o Sink holes 

 Take out of plan 
o Expansive Soils 

 Take out of plan 
o Earthquakes 

 Take out of plan 
o HAZMAT – Transportation 

 Not too many hazardous materials are being transported through the city unless 
going to a specific business. 

o HAZMAT – Fixed Facility 
 Water Plan 
 Hazardous Material building exists, but not significant spillage events have 

occurred 
o Watershed Pollution 

 Only type includes storm-water runoff 
 No issues with water contamination 

o Pipeline Incident 
 The natural gas line exists south of town.  No instances of rupture of this 600 lb 

line have occurred. 
o Energy Failure 

 Storms and animal disruption are the two main instances, but nothing too serious 
 2-4 energy feeds in town 

o Terrorism 
 Not likely – only two targets would be the courthouse or the water tower 

o Public Disorder 
 Take out of plan 

o Human Disease 
 1 person was diagnosed with H1N1.  Generally not a common concern. 

o Structural Fire 
 Only controlled burns occur 
 If the school or courthouse were to burn, havoc would spread 
 Hazardous Material buildings could also cause issues 

o Structural Failure 
 Take out of plan 

o Communications Failure 
 Radio & Cell phone towers 
 No past problems 
 Police & Fire communications occur in Humboldt 

o Transportation Event 
 Not a lot of events occur 
 Potential events may occur due to the large number of farmers traveling through 

with grain 
o Air Transportation Event 

 Take out of plan 
 

 When discussion about hazards subsided, we discussed meeting times and length 
o The committee decided to meet every-other Tuesday at 4:00p.m.-5:00pm 
o Meeting #2 will be held Tuesday, April 20, 2010 at 4:00p.m.-5:00p.m. 

 

 Meeting concluded at 4:30 p.m. 
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Humboldt County Hazard Mitigation - Dakota City - Meeting #2 Minutes 
April 20, 2010 at 4:00 p.m. 

Dakota City, City Hall 
 

Meeting attended by:  Greg Rhead, Ron Silbaugh, Bill Fort, Bob Moser, Dave Lee, Pat Colwell, Dean 
Kruger, Bill Peart, Larry Curran, Jenean Smith and Don Smith. 
 

 Soft match was explained to the committee and letters were given to each committee member 

attending the meeting.   Each committee member that was present stated that they were not 

being paid while attending the meeting. 

 The committee was asked if there were any questions regarding the previous meeting or hazard 

mitigation planning in general.  

o No questions 

 The hazard risk analysis process was explained to the committee.  

 As a group, the hazard mitigation committee completed the risk analysis for the following 

hazards: 

 

 Tornadoes 

 Flash Flooding 

 River Flooding 

 Severe Winter Storms 

 Windstorms 

 Hailstorms 

 Thunderstorm and Lightning 

 Extreme Heat 

 Drought 

 Grass or Wild-land Fire 

 Dam Failure 

 HAZMAT – Fixed Facility 

 Watershed Pollution 

 Pipeline Incident 

 Energy Failure 

 Terrorism 

 Human Disease 

 Structural Fire 

 Communications Failure 

 

 The committee determined that Dam Failure should be taken out of the plan because no dam 

exists within the community anymore.   

 The remaining hazards were analyzed, and the committee‟s ratings are summarized on the 

following page. 

 Extra comments in regards to hazards were: 

o River flooding:  River floods every year, but doesn‟t affect city; only park and museum. 

o Grass & Wildfires:  About 1998 or 1999 the landfill caught fire. 

o Pipeline Incident:  Above grounds regulator and pressure pump should be considered. 
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Humboldt County Hazard Mitigation - Dakota City - Meeting #3 Minutes 
May 4, 2010 at 4:00 p.m. 

Dakota City, City Hall 
 

Meeting attended by:  Greg Rhead, Jim Gronbach, Ron Silbaugh, Dave Lee, Angelique Berry, Don Smith, 
Jenean Smith, and Larry Curran. 
 
Meeting began at 4:00. 
 

 Went over the risk analysis results and decided to not make any changes. 
 

 Listed hazard mitigation actions for every hazard that will continue to be looked at in the plan 
the following was discussed: 

 

o High Winds 
 This mostly affects metal roofs within town 
 Powerlines are not generally an issue 
 ACTION:  Build public awareness through utility bills 

o Severe Winter Storms 
 ACTION:  Provide public education on winter storms; where people can 

potentially go. 
 ACTION:  Provide shelter for residents in the event of loss of electricity 

during cold temperatures 
o Flash Flooding 

 New tiling was recently established in part of the town; however, it did not fix 
the problem of drains backing up 

 ACTION:  Improve the storm sewer/sanitary sewer system 
o Extreme Heat 

 Currently the majority of residents have fans/air conditioners and there are 
plenty of trees that shade the City. 

 ACTION:  Inform the residents that during this event, they should be sure to 
keep an eye on their neighbors; especially the elderly. 

o Hailstorms 
 ACTION:  Make plywood available to residents in case windows are broken 

out due to hail.  This will keep farther damage from hurting their home(s). 
 ACTION: Provide outreach by encouraging residents to purchase weather 

radios. 
o Tornadoes 

 Most residents have basements, except some manufactured homes in the 
north end of town 

 The committee stated that the school currently uses the courthouse for 
shelter. 

 ACTION:  Construct a safe-room near the courthouse and school. 
o Energy Failure 

 Generators are currently available to some facilities in town (water/sewer, 
courthouse, school); however, some of these facilities may not have the 
proper necessities to serve as a shelter. 

 ACTION: Build a multi-use shelter 
 

o Thunderstorm & Lightning 
 ACTION:  Encourage residents to purchase weather radios 
 ACTION:  Educate the younger populations using fliers and other means 

o Communications Failure 
 ACITON:  Provide all numbers to call in the case of a communications failure.  

Numbers should include cell phones for City personnel 
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o Terrorism 
 A metal detector is set up in the court room(s) 
 ACTION: Provide a metal detector for each accessible entrance to the 

courthouse 
 ACTION: Develop a community risk and threat assessment 
 The main reason for the above actions is to protect from disgruntled 

person(s). 
o Drought 

 ACTION: Develop contingency plans to sketch out actions to take for a 
drought. 

o Structural Fire 
 ACTION: Provide public education on fire prevention or what to do in the 

event. 
o River Flooding 

 No residents homes are located where flooding occurs. 
 ACTION:  Vacate goods out of structures where flooding may occur.  

Establish a group for sandbagging vulnerable areas. 
o Human Disease 

 ACTION:  Provide public education so people do not come into contact with 
contaminated sited 

 ACTION:  Set up immunization efforts in cooperation with the County. 
o HAZMAT – Transportation 

 ACTION:  Humboldt rescue generally takes care of these events 
 ACTION:  Educate residents on where to call 

o Grass or Wild-land Fire 
 ACTION: Build public awareness 

o Pipeline Incident 
 ACTION: Provide residents with numbers to call in such event becoming 

known 
o HAZMAT – Fixed Facility 

 Plans have necessary cleanup tools for spills 
 ACTION: Build contingency plans for worker and public protection 

o Watershed Pollution 
 ACTION:  New sewage system that can handle flooding, so it won‟t have to 

be pumped as often. 

 The committee decided that goals and objectives would be developed prior to the next 
meeting. 

 The next meeting was scheduled for May 18
th
 at 4:00 pm in the City Hall. 

 
Meeting ended at 5:15. 

 
 

Humboldt County Hazard Mitigation - Dakota City - Meeting #4 Minutes 
May 18, 2010 at 4:00 p.m. 

Dakota City, City Hall 
 

Meeting attended by:  David Lee, Larry Curran, Greg Rhead, Jerry Kramer, Angelique Berry, and Don 
Smith. 
 
Meeting began at 4:00 pm. 

 Reviewed goals, objectives and mitigation actions. 
o Decided to adjust objective 2.2.2 to “develop a plan that works with hospitals and the 

County for immunization resources or vaccinations”. 

 Completed the STAPLEE analysis for each of the hazard mitigation actions that the 
committee has listed out for the plan  

 Discussed next meeting date:  June 1, 2010 at 4:00 pm. 
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Meeting ended at 5:00 pm 

 

Humboldt County Hazard Mitigation - Dakota City - Meeting #5 Minutes 
June 1, 2010 at 4:00 p.m. 

Dakota City, City Hall 
 

Meeting attended by:  Greg Rhead, Bill Peart, Bill Fort, Ron Silbaugh, Larry Curran, Angelique Berry, 
Jenean Smith, George Bruder, Dean Kruger, and Roger Lindeman.  
 
Meeting began at 4:00 pm. 

 The hazard mitigation committee reviewed the STAPLEE results and decided to combine the 

multi-use shelter and safe-room into one initiative.  The committee also decided to combine the 

actions: improving the tiling system & improving the storm sewer and sanitary sewer.  

 The committee then completed the Prioritization and Implementation of Mitigation Actions 

worksheet.  The results of the worksheet are shown below: 

  
Meeting ended at 4:45 pm 
 

 
 
 
 
 

Mitigation Action Priority Department/Party 
Responsible 

Target 
Completion 

Date 

Distribute pamphlet/flier with information on 
how to plan for and react to hazards 

I City Offices/EMA/MIDAS March 2012 

Encourage citizens to purchase weather 
radios and find grants/subsidies to do so. 

I City Clerks March 2012 

Improve and expand on the City‟s 
tiling/storm sewer and sanitary sewer 
systems 

III City Council & County 
Supervisors 

2020 

Build contingency plans to inform citizens 
how to react if a hazardous event occurs 

II Sheriff/Fire Department March 2012 

Develop a plan that works with the hospital 
and County for immunization resources in 
the event of a disease 

II City Offices/Humboldt County 
Health/Humboldt County 
Hospital 

March 2012 

Provide materials for use as emergency 
window blockades 

II City Council/City Offices March 2012 

Provide a metal detector for the 
entrance(s) of the courthouse 

III County Supervisors 2020 

Form a group to do sandbagging and to 
clear out important goods from structures 
prone to flooding 

II Historical Museum Board March 2012 

Build a multi-use shelter/ community safe 
room near the school/courthouse 

III City Council/School 
Board/County Supervisors 

2020 

Develop a community risk and threat 
assessment 

III City Council/School 
Board/County Supervisors 

2020 
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Humboldt County Hazard Mitigation - Dakota City - Meeting #6 Minutes 
January 29, 2013 at 4:00 p.m. 

Dakota City, City Hall 
 

Meeting attended by:  Ron Silbaugh, Greg Rhead, Angelique Berry, Jenean Smith, Larry Curran, and 
Roger Lindeman.  
 
Meeting began at 4:00 pm. 

 Committee reviewed the plan  

o Made updates to public facilities 

 Determined could be brought to council 

Meeting ended at 5:00 pm 
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Section 8:  Resolution 
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Appendix D: City of Gilmore City  

Section 1: Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Thunderstorm & Lightning 5 5 5 5 2 5 27 
Tornadoes 1 3 4 4 4 5 21 

Grass or Wild-land Fire 5 5 2 2 2 5 21 
Structural Fire 5 4 2 1 4 5 21 

High Winds 3 4 3 4 2 4 20 
HAZMAT – Transportation 1 3 4 4 3 5 20 

Pipeline Incident 1 3 3 5 3 5 20 
Energy Failure 1 3 3 5 3 5 20 

HAZMAT – Fixed Facility 1 3 4 3 2 5 18 
Communications Failure 2 3 3 3 2 5 18 
Transportation Incident 4 3 2 2 2 5 18 
Severe Winter Storms 3 3 4 4 2 1 17 

Hailstorms 2 3 3 2 2 4 16 
Human Disease 1 3 2 2 2 5 15 
Extreme Heat 2 3 3 2 2 2 14 

 
The following hazards were eliminated from further consideration by the hazard mitigation committee due 
to their lack of occurrence, their improbability of occurring, or their negligible impact on the community: 

 
Animal/Plant/Crop Disease 

Flash Flooding 
River Flooding 

Sink Holes 
Drought 

Earthquakes 
Expansive Soils 
Public Disorder 

Structural Failure 
Air Transportation Event 

Terrorism 
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Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated area.  
Since there are few animals and crops present within the City the committee determined that this hazard 
should be excluded. 
 
Flash Flooding was removed from the list of hazards in Gilmore City because the hazard mitigation 
committee decided that flash flooding is not a hazardous issue in the City. 
 
River Flooding is not a problem in Gilmore City because the only body of water that runs through the 
City is Indian Creek, which has not caused problems for the community in the past in terms of River 
Flooding. 
 
Sink Holes was originally not included as a hazard impacting the City; however, in recent years there has 
been a concern of sink holes in the streets where pre-existing tiles are collapsing.  The City included one 
action to address this hazard, see Section 4 of this appendix.  
 
Drought was removed from the list of hazards in the City because the hazard mitigation committee 
determined that the City‟s infrastructure, including the well, would be able to function during periods of a 
drought.  
 
Earthquakes could occur in Iowa; however, the hazard mitigation committee decided that there is a small 
chance of an earthquake affecting Gilmore City.   
 
Expansive Soils were determined to have minimal impacts within the City of Gilmore City; therefore, this 
hazard was removed from consideration. 
 
Public Disorder was not considered as threat to Gilmore City because of the small population and lack 
of public gathering spaces in town.  
 
Structural Failure has not been a major issue in the past.  The hazard mitigation committee predicts that 
most structures are sound within the City, unless evidently dilapidating. 
 
Air Transportation Event was not considered a major threat to the City because the nearest airport in 
proximity to Gilmore City is located in Humboldt, and is a very small scale airport.  
 
Terrorism was removed from Gilmore City‟s portion of the plan because the committee decided that 
there was a very small possibility of terrorism affecting the community. 
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Hazard Thunderstorms and Lightning 

Location 
Thunderstorms and Lighting usually occur regionally; therefore, the entire city would 
be affected.  See Section 6 of this appendix for a map of the City. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely 
impacted the City.  Based on this data and the fact that thunderstorms and lightning 
are a common occurrence in the Midwest, the hazard mitigation committee 
determined that more than 10 thunderstorms and/or lightning strikes have been 
experienced in the City in the last 12 years. 

Probability 

Thunderstorms are one of the most common natural hazards throughout the world.  In 
the United States, approximately 100,000 thunderstorms occur each year.  The central 
area of U.S. is home to the most severe thunderstorms in the world.  About 85 percent 
of the 45 to 65 thunderstorms Iowa experiences annually occur between April and 
September with the peak month being June.  At times, these thunderstorms become 
severe producing hail, high winds, torrential rains, and an occasional tornado. 
 
Frontal thunderstorms are common along the boundaries between warm and cold air 
masses in mid-latitudes.  At an air mass boundary, warm air (which is less dense than 
cool air) is forced to rise over a mass of cool air.  This movement of air can cause 
thunderstorms to form if enough moisture exists in the atmosphere. 
 
Based on the above, and the committee‟s common knowledge of thunderstorms it was 
predicted that it is highly likely that severe thunder and lightning storms will affect 
Gilmore City. 

Vulnerability 
All of the residences of Gilmore City are vulnerable to thunderstorm and lightning 
events.  Winds, rain, and lightning affect everyone.    

Maximum Threat 
more than 75% of the City would be affected spatially by severe thunderstorms and 
lightning. 

Severity of Impact 

Thunderstorms and lightning can impact a community in several ways, since 
thunderstorms generally result in a variety of impacts due to high winds, lightning 
strikes and heavy rains.  Windstorms and heavy rains can impair individuals ability to 
see and cause property damages.  Lightning strikes can overwhelm electrical 
equipment which can result in equipment failure.   

Speed of Onset 
Weather services are able to predict the weather in advance; however, severe storms 
can collect and bear down on a town in a relatively small amount of time, giving the 
residents little to no warning time. 
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Hazard Tornado 

Location 
A Tornado is a random event that could take place anywhere in the community and 
could potentially impact the entire City if large enough in scale.  See Section 6 of this 
appendix for a map of the City. 

Historical 
Occurrence 

As seen in the NCDC data shown in Appendix M, Humboldt County has been reported 
to have experienced tornados that have caused extensive property damage.  However, 
no incidents were reported for the City of Gilmore.  The hazard mitigation committee 
does not recall any specific tornadoes impacting the City in the last twelve years; 
however, some indirect wind damage has been experienced. 

Probability 

The potential for a tornado to occur in Gilmore City is possible due to the number of 
favorable weather conditions that occur for such an event.  The tornado sirens are 
sounded a handful of times every year within the City, warning residents of a potential 
event.   

Vulnerability 

50 – 75 % of the population and facilities of Gilmore City are vulnerable to tornadoes.  
Both personal safety and structural stability would be a great concern.  The Hazard 
Mitigation Committee felt that in the event of a tornado touching down in the City many 
properties would be affected because of the random path that tornados follow. 

Maximum Threat 
The committee estimated that somewhere between 50 – 75% of the town would be 
impacted in the event of a tornado due to the potential size of the tornado in relation to 
the size of Gilmore City. 

Severity of Impact 
The impact of tornado varies with the strength of the tornado.  Due to this unknown, 
the mitigation committee decided that serious injury and a shutdown of services for 24 
– 72 hours would occur. 

Speed of Onset 
The weather services are able to predict when the weather is favorable for resulting in 
a tornado;  yet, they may not be able to predict when a tornado will occur so warning is 
minimal. 

 
 

Hazard Grass & Wild-land Fires 

Location 
Grass or Wild-land Fires can startup on any field or glass land area, many of which 
surround the entire town of Gilmore City.  See Section 6 of this appendix for a map of 
the City. 

Historical 
Occurrence 

There have been many wild & grass land fires occurring in Gilmore City and the 
surrounding agriculture land.   

Probability 
It is highly likely that a grass & wild-land fires, or more likely corn fires, occur in the City 
since the City is surrounded by cultivated land.   

Vulnerability 

Properties in the community are vulnerable to grass & wild-land fires; however, due to 
the quick response of the local fire department the committee decided that any fires 
that did occur would be quickly contained.  Thus, 10 - 25% of the community would be 
vulnerable to grass & wildfires. 

Maximum Threat 
In concurrence with the vulnerability rating, the committee decided that the overall 
spatial extent of a grass & wild-land fire would cover less than 10 - 25% of the 
community.   

Severity of Impact 

The damages that would be incurred by grass & wild-land fires are relatively minor.  
Examples would be minor property damage, burnt vegetation, and potential minor fire 
damage to structures.  The reason why the severity of impact was estimated to be so 
small is due to the quick response of the fire department.    

Speed of Onset Grass or wild-land fires occur very quickly and often without any warning. 
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Hazard Structural Fire 

Location 
Any home in the community is susceptible to structural fire. See Section 6 of this 
appendix for a map of the City  

Historical 
Occurrence 

The hazard mitigation committee decided that based on their knowledge of structural 
fires within the City, that there have been more than 10 occurrences of house fires take 
place throughout the history of the community. 

Probability 
The probability of having a structural fire in Gilmore City is likely, meaning there is 
between a 10- 100% chance in the next year.  

Vulnerability 
When a structural fire occurs, the event is isolated and usually only impacts the people 
located within the impacted structure; therefore, in the event of structure fire it was 
estimated that 10 - 25% of the people in the community would be affected. 

Maximum Threat 
As generally only one building burns at a time, less than 10% of the spatial extent of 
the city would be impacted by a structural fire. 

Severity of Impact 
When a building fire occurs, it usually ends in serious injuries and long term property 
damage.  

Speed of Onset There is no warning time in the event of a structure fire.  

 
 

Hazard Windstorm 

Location 
A High Wind event is typically a regional event; therefore, the entire city would be 
affected.  See Section 6 of this appendix for a map of the City. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  While there have been a lot that most 
likely impacted Dakota City, the hazard mitigation committee estimated that only a 
portion of these events caused impacts to the City. 

Probability 
Iowa is one of the top 10 windiest states in the United States, so the probability of a 
high wind event occurring is likely.  Given the history of wind events in Gilmore City, 
there is great chance that a high wind event will occur in the next year. 

Vulnerability 

The facilities, or utilities, that are the most vulnerable to high winds include anything 
that is located above ground; typically this consists of structures, power lines and 
telephone lines.  Lines are generally downed by high wind events because limbs and 
branches from trees hanging over them may fall on top of such, causing them to break, 
which results in power or telecommunication loss to those areas those utilities facilitate.  
Based on these impacts, it was estimated that 25 – 50% of people and property are 
affected. 

Maximum Threat 
Due to the size of the community, and the large area that high winds can affect, 50 – 
75% of Gilmore City would be impacted by a high wind event. 

Severity of Impact 
Windstorms have the ability to damage housing by damaging rooftops, trees and limbs 
and power/telephone lines; therefore, minor injuries would be reported and a slight 
interruption of services would be felt. 

Speed of Onset 
Sustained high winds can be predicted; however, typically the community receives less 
than 5 hours of warning time that wind conditions may accompany a storm. 
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Hazard HAZMAT - Transportation 

Location 
There are many areas within the City of Gilmore City that house Hazardous Materials.  
To see a map of HAZMAT areas see Section 6 of this appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 2 hazardous material 
spills in Gilmore City since 2000; therefore, the hazard mitigation committee estimated 
that because a portion of these could have occurred due to fixed facilities, there were 
less than 2 events in the last 12 years. 

Probability 
The probability of a HAZMAT transportation event of occurring each year is between 1 
- 9%.  The committee decided that this value was appropriate, due to human error. 

Vulnerability 

The individuals that are most vulnerable to a hazardous material spill via the transport 
of such are those that live nearby major thoroughfares that trucking companies may 
use.  Given that the highway runs through town, this could be a major portion of the 
community; therefore, it was estimated that 50 – 75% of the population could be 
affected. 

Maximum Threat 
The spatial extent of the community that would be impacted by a hazardous material 
spill is predicted to be about 50 - 75% due to the regularly used thoroughfare that runs 
through the city. 

Severity of Impact 

The spatial impact of hazardous of materials on Gilmore City could be major due to the 
highway that runs through town and the close proximity to facilities that house 
hazardous materials.  Such events could result in serious injuries and shutdown of 
services for 24 – 72 hours.  

Speed of Onset 
There is never any warning when there is going to be a traffic incident involving 
hazardous materials. 

 
 

Hazard Pipeline Incident 

Location For a map of the pipeline see Section 6 of this appendix. 

Historical 
Occurrence 

Historically there has been no incidence of a pipeline incident occurring nearby and 
having an impact on Gilmore City; therefore, the hazard mitigation committee 
determined that a rating of 1 should be given to historical occurrence. 

Probability 
The hazard mitigation committee determined that the chances of a pipeline event 
occurring that could impact the City are possible, due to unexpected circumstances, 
whether it be that the pipe fails or some other exterior disruption. 

Vulnerability 
If a major pipeline incident did occur, the hazard mitigation committee determined that 
in a worst case scenario it is possible for such incident to impact 25 – 50% of the 
people and property in Gilmore City. 

Maximum Threat 
If a major incident occurred and it had an impact on the community, more than 75% of 
the spatial extent of the community would be impacted. 

Severity of Impact 

While a majority of residents could be impacted, the hazard mitigation committee 
estimated that the severity of such impact could result in serious injuries or illness and 
shutdown of certain facilities.  This is dependent on many factors including the type 
and extent of the pipeline incident. 

Speed of Onset 
Pipeline incidents are generally accidental and no warning is given when such event is 
going to occur. 
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Hazard Energy Failure 

Location 
An Energy Failure is going to be a city wide event due to the small size of the 
community; therefore the entire city would be affected.  See Section 6 of this appendix 
for a map of the City. 

Historical 
Occurrence 

The hazard mitigation committee decided that less than two occurrences throughout 
history the city have experienced total energy failures.  

Probability 
The probability of some kind of energy failure occurring each year is possible given the 
frequency of severe thunderstorms and lightning and winter storms. 

Vulnerability 
The amount of people and property affected by an energy failure is limited, between 25 
– 50% of the community.  

Maximum Threat 
When properties in the community don‟t have access to essential services, then more 
than 75% of the community would be impacted by such a hazard. 

Severity of Impact 

Energy failure has caused the shutdown of essential services for periods of 24 hours 
or more.  The loss of electricity can cause a variety of serious problems, from the 
shutdown of water/sewage pumps, loss of communication between emergency 
services, and loss of heating and cooling within homes.  Problems and property 
damage come with power loss increase every day that a household or city goes 
without such. 

Speed of Onset There is no warning when an energy failure could occur. 

 
 

Hazard HAZMAT – Fixed Facility 

Location 
There are areas within the community that house Hazardous Materials.  To see a map 
of HAZMAT facilities within Gilmore City, see Section 6 of this appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 2 hazardous material 
spills in Gilmore City since 2000; therefore, the hazard mitigation committee estimated 
that because a portion of these could have occurred due to the transport of such 
substances, there were less than 2 events in the last 12 years. 

Probability 
The probability of a HAZMAT Event at a fixed facility occurring each year is between 1 
- 9% according to the hazard mitigation committee, due to the regulations that are 
applied to the use and storage of such materials.  

Vulnerability 

The population that is the most vulnerable to fixed facility events are the residents that 
live in close proximity to the facilities that handle hazardous materials.  Potentially 50 – 
75% of the town is vulnerable; however,  the area that would be most subject to leaks 
and spills would be those that are closest to the facility. 

Maximum Threat 
The spatial extent of the community that would be impacted by a hazardous material 
spill is predicted to be about 26-50%, due to the centrally located large industry 
buildings. 

Severity of Impact 
The impacts of hazardous of materials in the past have not incurred substantial 
property damages; however, such events could have the potential in the future to 
cause a shutdown in essential services and pose minor injuries.   

Speed of Onset There is no warning as to when there is going to be a hazardous materials event. 
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Hazard Communications Failure 

Location 
Communications failure is a community wide event; therefore, the entire city would be 
affected.  See Section 6 of this appendix for a map of the City. 

Historical 
Occurrence 

There have been 2-4 occurrences of communications failure in Gilmore City, according 
to the hazard mitigation committee.  This is generally due to long periods of power 
outages, when phones quit working. 

Probability 
It is estimated that it is possible for a communications failure to occur.  A majority of 
instances could be due to energy failures or other natural hazards, or human error. 

Vulnerability 

The portion of the population that would be most vulnerable to communication failure 
are those individuals that are injured, sick, or need help, and require the services of 
emergency staff such as ambulances or law enforcement.  Therefore it would be a 
limited population that would be affected by communications failure or 25 – 50% of 
people and property. 

Maximum Threat 
25 - 50% of the spatial extent of Gilmore City would be impacted by a communications 
failure because of the interconnectivity of the electrical system. 

Severity of Impact 
The impact of communications failure can lead to minor injuries and slight interruption 
of services to those that are in need of medical attention and cannot get the call out to 
receive that attention.  

Speed of Onset Communication failures are sudden and occur without any kind of warning. 

 
 

Hazard Transportation Incident 

Location 
Transportation events have the potential to occur on any of the roadways within 
Gilmore City; incidents related to the railroad also have the potential to occur.  For a 
map of the community see Section 6 of this Appendix. 

Historical 
Occurrence 

The community has a rail line that passes diagonally through town and Highway 3, 
which runs along the North edge of town.  Historical occurrences of transportation 
events that have taken place are difficult to find so the Hazard Mitigation Committee 
determined that more than 7-9 instances of transportation accidents have occurred. 

Probability 
The hazard mitigation committee determined that based on the community‟s location 
near a heavy traffic utility (Highway 3), it is possible for a transportation event in the 
next year. 

Vulnerability 
While transportation events are common within the community, they generally only 
affect the motor vehicles and/or rail cars involved.  Based on these impacts 10 - 25% 
of the people and property would be impacted by a transportation event. 

Maximum Threat 
Similar to the vulnerability of the community; if a transportation event were to occur 10 
- 25% of the space in the community would be impacted. 

Severity of Impact 
A transportation event can occur in many forms.  With two modes of transportation 
running through Gilmore City, a transportation event may result in minor injuries and 
slight interruption of services. 

Speed of Onset 
No prediction of a transportation event can be made; therefore, there is no warning 
time of the event. 
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Hazard Severe Winter Storm 

Location A Winter Storm is a regional event; therefore the entire city would be affected.  See 
Section 6 of this appendix for a map of the City. 

Historical 
Occurrence 

Tough winters are something that Iowans are used to dealing with, as snow, ice 
storms, and low temperatures are a common occurrence.  According to the hazard 
mitigation committee there have been 4 -6 severe winter storms in recent history of 
Gilmore City. 

Probability Seasonal snowfall averages 32 inches across Iowa and varies from around 40 inches 
in northeast Iowa to about 20 inches in the extreme southeast corner of the State.  The 
snow season normally extends from late October through mid-April but significant 
snows have fallen as early as September 16 (1881) to as late as May 28 (1947).  
Every winter, there will be it is possible for a severe winter storms that will occur all 
throughout Iowa. 

Vulnerability During severe winter storms throughout the city around 50 – 75% of the population are 
affected.  The elderly are the susceptible to having problems.  If an elderly person 
needed medical attention during blizzard conditions emergency vehicles may not be 
able to get to them in time. 

Maximum Threat Winter storms affect the 50 – 75% of the spatial extent of the Gilmore City. 

Severity of Impact The impact of winter storms can be wide ranging depending on what kind of winter 
storm hits the city.  Any kind of snow can hinder travel and slow emergency response 
as well as cause concern in the event of a power outage.  Blowing snow can also 
decrease visibility on the roads as well as cause snow drifts which can vary in height, 
from a few feet, to being able to block people inside their homes.  Extreme cold can 
cause vehicles to have difficulty starting, possibility of frostbite to those venturing 
outside, and the freezing and bursting of water pipes.  In these conditions the city can 
expect minor injuries and slight interruption of essential services. 

Speed of Onset Weather services are able to accurately predict when winter storms are going to start 
having an effect on certain areas.  This gives communities over 24 hours of warning 
time. 
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Hazard Hailstorm 

Location 
The location of Hailstorms may occur anywhere within the planning area.  To see a 
map of the planning area, see Section 6 of this appendix. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 3 recorded 
hailstorms that impacted Gilmore City since 2000.  Therefore, it was determined that 
there have been 2-4 hailstorms that have impacted the community in the past. 

Probability 

The hazard mitigation committee estimated that the probability of a hailstorm event to 
occur is possible or less than a 10% chance in the next year.  While the there haven‟t 
been many significant hailstorm events that have affected the area, there is generally a 
hailstorm every year.  However, these yearly hailstorm events are generally small. 

Vulnerability 
Hailstorm events always have an effect on people and property throughout Humboldt.  
The hazard mitigation committee estimated that this would be anywhere between 10 - 
25%. 

Maximum Threat 
Hailstorm events can have spotty areas in a large amount of area.  Due to the size of 
Gilmore City, a typical hailstorm event would cover 25 - 50% of the town. 

Severity of Impact 

Damage from hailstorm can vary depending on how large the hailstones are.  It is 
estimated that damage from hail approaches $1 billion in the U.S. annually.  U.S. 
Agriculture is typically the most affected by such hailstorms, hail causes severe crop 
damage, and even a minor storm with relatively small size hailstones can have a 
devastating effect.  Damage to vehicles, roofs (residential & commercial), and 
landscaping are the other things most commonly damaged by hail.  Hailstones also can 
pose a health risk to anyone who is caught outside without shelter, as larger hailstone 
could cause serious bodily harm. 
 
While there may be a lot of monetary damages done to roofs and cars outside of 
garages, the actual damage done has a limited impact on the quality of life.   

Speed of Onset 
Hailstorms can usually be predicted when resulting from a severe thunderstorm or 
even a tornado, therefore, Gilmore City could have less than 5 hours of warning time. 

 
 

Hazard Human Disease 

Location 
There is no specific location identified for a disease event, since they are such random 
events, they could happen anywhere within the community. 

Historical 
Occurrence 

There has been no record of any kind of disease outbreaks, beyond normal seasonal 
illnesses, in Gilmore City. 

Probability 
The probability of a disease outbreak is always possible of occurring.  Take in 
consideration the spread of the H1N1 in the early part of 2009, the entire world saw 
how quickly a disease can break out and spread among the population. 

Vulnerability 

If there was a disease outbreak, the committee estimated that 10 -25% of the 
population would be infected before the disease could be successfully contained.  The 
most vulnerable part of the population would be those whose immune system is weak 
due to previous being sick, the young, and the old.   

Maximum Threat 
Since it‟s estimated that 10 - 25% of the population would be affected by the disease 
10 - 25% of the spatial extent of the community would be impacted. 

Severity of Impact 
If a disease outbreak took a true hold on Gilmore City the severity of impact would be 
minor because if the small size of the community.  There would be slight interruption of 
services because people would need to be contained at home or hospitals.  

Speed of Onset 
Human Disease outbreaks generally start off slowly; affecting only a small group of 
people, allowing for experts to be able to identify that there is a problem going on.  This 
means that there is generally 12 - 24 hours of warning time before the effects of a 
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disease outbreak would be felt by the community.   

 

Hazard Extreme Heat 

Location 
Extreme Heat is a regional event; therefore the entire city would be affected.  See 
Section 6 of this appendix for a map of the City. 

Historical 
Occurrence 

As shown on the NCDC report in Appendix M; two extreme heat events have been 
recorded for having occurred in Humboldt County since 2000.  Based on each event‟s 
description and the community‟s recollection of such events, it was determined that 
there have been approximately 2-4 extreme heat events that have occurred in the last 
12 years. 

Probability 
The probability for an extreme heat event is probable from year to year, with less than 
a 10% chance.  The conditions during the summer in Iowa are always there that an 
extreme heat even can occur, it just depends if high heat combines with high humidity. 

Vulnerability 

The most vulnerable population to an extreme heat event is anyone that is outside that 
is unable to get into a cool shelter, or those that are working outside.  The elderly are 
also more susceptible to heat disorders as generally the older one is, the more medical 
problems they may have.  With this in mind, around 10 – 25% of the population would 
be vulnerable to extreme heat events in Gilmore City. 

Maximum Threat 
25 – 50% of the spatial extent of Gilmore City would be impacted by an extreme heat 
event. 

Severity of Impact 
In the event of extreme heat in Gilmore City, the hazard mitigation committee decided 
that minor injuries and slight interruption of survives would be endured. 

Speed of Onset 
High temperatures and high humidity can generally be forecasted 12 - 24 hours ahead 
of time, giving everyone an ample amount of time to prepare. 
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Section 2: Vulnerability Assessment & Loss Estimates 

Gilmore City is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Thunderstorms and Lightning, Tornadoes, 
Windstorms, Energy Failure, Communications Failure, Severe Winter Storms, Extreme Heat, Hailstorms, 
Structural Fire, HAZMAT-Transportation, Transportation Event, and Human Disease.  Their vulnerability 
assessments and loss estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Gilmore City, these hazards 
include Grass or Wild-land Fire, Pipeline Incident and HAZMAT-Fixed Facility.  Their vulnerability 
assessments and loss estimates are discussed in sections 2.2 through 2.4. 
 
2.1  Exposure Assessment for Thunderstorms and Lightning, Tornadoes, Windstorms, Energy 
Failure, Communications Failure, Severe Winter Storms, Extreme Heat, Hailstorms, Structural Fire, 
HAZMAT-Transportation, Transportation Event, and Human Disease 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potentia l to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Thunderstorms and Lightning, Tornadoes, Windstorms, Energy 
Failure, Communications Failure, Severe Winter Storms, Extreme Heat, and Hailstorms.  Those hazards 
that could potential impact any one random site within the City include Grass or Wild-land Fire, Structural 
Fire, HAZMAT-Transportation, Transportation Event, and Human Disease. With this, all of the above-
listed hazards have the potential to impact any area of the City, which means 100% of the structures and 
people are exposed to the hazards, or located in the hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 523 523 100% $8,125,894 $8,125,894 100% 

504 504 100% 

Commercial 119 119 100% $2,165,774 $2,165,774 100% 

Agricultural 25 25 100% $37,910 $37,910 100% 

Industrial 0 0 - $0 $0 - 

Total 667 667 100% $10,329,578 $10,329,578 100% 

 
2.1.1.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Gilmore City is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are a regional event, the committee determined that more 
than 75% of the population of Gilmore City is susceptible to impacts or damages due to thunderstorms 
and lightning; however, this vulnerability is dependent on the extent of the storm and accompanying 
events that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
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Loss Estimate Calculation: 

Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Humboldt County due to Thunderstorms and/or Lightning equaled $50,000.  
This accounts for approximately 0.5% of the total assessed value of residential, commercial, agricultural 
and industrial structures in the City.  Based on this worst-case-scenario, it was estimated that each 
property would experience structural damages equaling 0.5% of their assessed value, or 0.5% of 
structures in the City would experience complete loss. The damages are dependent on the intensity and 
impacted area of the Thunderstorm and Lightning event.  The results of this estimate are displayed 
below. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (0.5%) = $40,629 
Estimated commercial structural damage due to Thunderstorm and Lightning (0.5%) = $10,829 
Estimated agricultural structural damage due to Thunderstorm and Lightning (0.5%) = $190 
Estimated industrial structural damage due to Thunderstorm and Lightning (0.5%) = $0 
Total estimated structural damages due to Thunderstorm and Lightning = $51,648 
 
2.1.2.  Vulnerability Assessment for Tornadoes 
The entire population of Gilmore City is exposed to tornadoes.  The hazard mitigation committee 
estimated that the largest extent of the City that could be impacted would be 51-75% of residents and/or 
structures.  Such events often accompany thunderstorms and lightning, hailstorms and windstorms.  The 
impacts depend on the extent of the size and intensity of the tornado.  Impacts are discussed in the 
following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 
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F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
19 tornado events have been recorded by NCDC in Humboldt County since 1956.  The largest amount of 
damages experienced were $2,500,000, which accounts for about 24% of the city‟s assessed residential, 
commercial, agricultural and structural values.  It‟s estimated that this percent of damages is low for a 
worst-case scenario.  It‟s estimated that more than 55% of people and structures could be impacted.  
 
Estimated residential structural damages due to Tornado (55%) = $4,469,242 
Estimated commercial structural damages due to Tornado (55%) = $1,191,176 
Estimated agricultural structural damages due to Tornado (55%) = $20,851 
Estimated industrial structural damages due to Tornado (55%) = $0 
Total estimated structural damages due to Tornado (55%) = $5,681,268 
 
2.1.3.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Gilmore City hazard mitigation committee estimated that 26-50% of the people 
and property in the community could be impacted by a windstorm.  Impacts generally result in downed 
limbs, infrastructure failure in the form of power outages or structural failure, and difficulty driving, 
especially for large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to 
find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the maximum reported amount of property damage due to 
thunderstorm winds and high winds in Humboldt County was equal to $17,300,000 in 1998.  Damages 
would generally result in a lesser extent that thunderstorms and lightning, according to the hazard 
mitigation committee; therefore, it‟s estimated that 0.4% of the community would be impacted. 
 
Estimated residential structural damage due to Windstorms (0.4%) = $32,504 
Estimated commercial structural damage due to Windstorms (0.4%) = $8,663 
Estimated agricultural structural damage due to Windstorms (0.4%) = 152 
Estimated industrial structural damage due to Windstorms (0.4%) = 0 
Total estimated structural damages due to Windstorms = $41,318 
 
2.1.4.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption of an electric, petroleum or natural gas service by either an 
outage or shortage of usable energy.  Energy shortages are rare in Gilmore City; however, outages are 
common.  Outages are often caused by impacts to above-ground power lines from thunderstorms and 
lightning, severe winter storms, windstorms, hailstorms, transportation incidents, tornadoes and 
infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact 26-50% of 
people and property however, impacts are generally mild.  Generally the largest impact is to essential 
facilities or services; however, few if any injuries or illness occur, and little-to-no property damage. 
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Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 
Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.5.  Vulnerability Assessment for Communications Failure 
Communication failure is the widespread breakdown or disruption of normal communication capabilities.  
They could be caused by electrical outages, tower failures due to thunderstorms and lightning, severe 
winter storms, windstorms, hailstorms, transportation incidents, tornadoes, infrastructure failure or 
terrorism.  Impacts could include economic impacts such as the failure to communicate with the staff or 
public regarding safety or emergency matters.  Due to the rarity of this event and alternate forms of 
communication available to the County, its impacts are generally not extreme and no structural impacts 
are felt unless to the actual equipment. 
 
Loss Estimate Calculation: 
As mentioned above, a communications failure generally does not impact structures, and people are 
typically only at risk during emergency situations when lines of communication may be down.  Due to 
these circumstances, no loss estimate could be calculated.  
 
2.1.6.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of Gilmore City is exposed to severe winter storms.  
Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high winds.  
Events that may accompany severe winter storms include windstorms, transportation incidents and 
infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee 51-75% of the people and property within the city are affected by severe 
winter storms.  This is mostly due to the reduced mobility from snow and ice.  Infrastructure failure occurs 
through power outages from ice, which has the potential to impact the entire County.  Structural failure is 
also an impact that can occur due to large amounts of heavy snow.  These impacts generally occur in 
dilapidated/condemned buildings; however, there is potential for structural failure to occur with other more 
seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
Based on historical data from the NCDC, the maximum amount of property damages reported in one 
event equaled $2,000,000.  It‟s estimated that winter storms would have similar impacts to windstorms, 
which means that approximately 0.4% of the community could be impacted.   
 
Estimated residential structural damage due to Severe Winter Storms (0.4%) = $32,504 
Estimated commercial structural damage due to Severe Winter Storms (0.4%) = $8.663 
Estimated agricultural structural damage due to Severe Winter Storms (0.4%) = $152 
Estimated industrial structural damage due to Severe Winter Storms (0.4%) = $0 
Total estimated structural damages due to Severe Winter Storms = $41,318 
 
2.1.7.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that 26-50% of the 
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City could be impacted due to the fact that residents must ensure they are not exposed to the heat for a 
long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also impact the 
local and regional economy due to a lowered to the crop yield, which may cause a shortage of crop for 
livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
 
2.1.8.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee; 
however, the committee estimated that only 26-50% of people and property in the city could be impacted 
by a hailstorm.  Accompanying events include thunderstorms and lightning, windstorms, infrastructure 
failure in the form of power outages and at times flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 19 hailstorms reported in Humboldt County, with 0 having directly impacted Gilmore 
City.  The maximum amount of property damage incurred in one recorded event equaled $100,000 in the 
City of Humboldt, which accounts for about 0.9% of the city‟s assessed residential, commercial, 
agricultural and structural values.  Because the City of Humboldt is quite larger than Gilmore City it‟s 
anticipated that a higher dollar value of impacts might occur; therefore, it‟s estimated that approximately 
$40,000 in damages could result in Gilmore City, which accounts for approximately 0.4% of structures.  
 
Estimated residential structural damage due to Hailstorms (0.4%) = $32,504 
Estimated commercial structural damage due to Hailstorms (0.4%) = $8,663 
Estimated agricultural structural damage due to Hailstorms (0.4%) = $152 
Estimated industrial structural damage due to Hailstorms (0.4%) = $0 
Total estimated structural damages due to Hailstorms = $41,318 
 
2.1.9.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
are very isolated events in Gilmore City because most buildings are detached. The committee estimated 
that 10-25% of people and property are affected in one event.  Damages to buildings may be substantial 
or minimal, depending on when the fire was controlled.  People inside a structure where a fire occurs 
could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.10.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, could potentially impact 51-75% of the community depending on the 
type of material transported.  Accompanying events include transportation incidents. See Section 6 for a 
map of all transportation routes throughout the City.   
 
The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
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event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.11.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can occur in many forms resulting from failure or impact of motor vehicles and/or 
rail cars.  Gilmore City is located at the intersection of a County highway and a State highway; their 
location is identified in the Transportation Map located in Section 6 of this Appendix.  The City is also 
crossed by the Union Pacific Railroad.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
involved.   Injuries and property damage depend on the extent of the event and its cause.  The impacts 
are generally isolated and less than 25% of the people and property of Gilmore City would be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 
 
2.1.12.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated that less than 25% of the city would be impacted.  The most 
common events that have taken place in recent years include the H1N1 virus.  The flu and pneumonia 
are also two common viruses that impact residents of the City.  Humboldt County Public Health constantly 
strives to provide shots and other preventable measures for such viruses.  Other transferable diseases 
are generally transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
2.2 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that 51-75% of the community would be impacted by grass or 
wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the City, areas 
of open space (lands equaling 1 acre or more with no structures) were identified using ArcGIS.  Once this 
area was identified a 100 meter buffer was placed around the area to signify the “hazard zone”, or the 
property that could potentially be impacted by a grass or wild-land fire.  The resulting map is shown in 
Section 6.  Based on this map, it was estimated that 130 dwellings, 43 commercial structures, and 9 
agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated that there were 295 residents exposed, 43 commercial persons 
exposed and 9 agricultural persons exposed; making a total of 347 potentially exposed persons. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 523 130 25% $8,125,894 $3,315,834 41% 

504 347 69% 

Commercial 119 43 36% $2,165,774 $1,285,179 59% 

Agricultural 25 9 36% $37,910 $21,054 56% 

Industrial 0 0 - $0 $0 - 

Total 667 182 27% $10,329,578 $4,622,067 45% 

 
2.2.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Gilmore City; therefore, structures could be 
set on fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could 
be impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events 
include drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
While the committee estimated that 51-75% of the community is susceptible to impacts from grass or 
wild-land fires, only a portion of those vulnerable structures within the City would actually be impacted 
during such event.  It is estimated that structures located adjacent to the open space consisting of the 
north, south, east or west portion of the community would be impacted; therefore, the following estimates 
were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire = $331,583 
Estimated commercial structural damage due to Grass & Wild-land Fire = $128,518 
Estimated agricultural structural damage due to Grass & Wild-land Fire = $2,105 
Estimated industrial structural damage due to Grass & Wild-land Fire = $0 
Total estimated structural damages of Grass & Wild-land Fire = $462,207 
 
2.3  Exposure Assessment for Pipeline Incident 
 
Exposed Structures 
The exposure numbers for Pipeline Incidents is shown in the table below.  These numbers were 
determined based on the number of structures located in the pipeline zone.  The pipeline zone was 
determined using a 1mile buffer surrounding the natural gas pipeline that extends south of town.  All of 
the residential, commercial and agricultural structures located within the buffer, or “hazard zone”, account 
for the exposed “Number of Structures” and “Value of Structures”.  For a map of this buffer see Section 6. 
 
Exposed Persons 
The “Number of People” exposed to a pipeline incident was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated that all persons within Gilmore City are exposed to a pipeline 
incident. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 523 504 96% $8,125,894 $7,426,324 91% 
504 504 100% 

Commercial 119 119 100% $2,165,774 $2,165,774 100% 
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Agricultural 25 20 80% $37,910 $23,760 63% 

Industrial 0 0 - $0 $0 - 

Total 667 643 96% $10,329,578 $9,615,858 93% 

 
2.3.1.  Vulnerability Assessment for  Pipeline Incident 
According to the hazard mitigation committee; less than 26-50% of the city is vulnerable to pipeline 
incident.  Risks to the public from hazardous liquid and gas transmission pipelines result from the 
potential for an unintentional release of a product transported through the pipelines. Releases of a 
product carried by these pipelines can impact surrounding populations, property, and the environment, 
and may result in injuries or fatalities as well as property and environmental damage. 
 
Loss Estimate Calculation: 
Structural damages would most likely occur in the event of a pipeline explosion; however, the area of 
vulnerable would be limited to an isolated area where such event may have occurred; therefore, it was 
estimated that only 5% of the hazard area would be impacted. 
 
Estimated residential structural damage due to Pipeline Incident = $371,316 
Estimated commercial structural damage due to Pipeline Incident = $108,289 
Estimated agricultural structural damage due to Pipeline Incident = $1,188 
Estimated industrial structural damage due to Pipeline Incident = $0 
Total estimated structural damages of Pipeline Incident = $480,793 
 
2.4  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to hazardous materials relating to fixed facilities was based on the 
number of residential, commercial, industrial and agriculture structures estimated to be located in the 
“hazard zone”.  There are approximately 2.27 people per dwelling (household) in Humboldt County, 
according to the 2010 U.S. Census; therefore, it was estimated that there were 504 residents exposed. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 523 523 100% $8,125,894 $8,125,894 100% 

504 504 100% 

Commercial 119 119 100% $2,165,774 $2,165,774 100% 

Agricultural 25 24 96% $37,910 $37,060 98% 

Industrial 0 0 - $0 $0 - 

Total 667 666 100% $10,329,578 $10,328,728 100% 

 
2.4.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Gilmore City are Underground Storage Tanks, which 
have a limited impact such as an explosion or groundwater contamination, if leaking.  While only minor 
incidents have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT 
incident could potentially impact 51-75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility (1%) = $81,259 
Estimated commercial structural damage due to HAZMAT – Fixed Facility (1%) = $21,658 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility (1%) = $371 
Estimated industrial structural damage due to HAZMAT – Fixed Facility (1%) = $0 
Total estimated structural damages of HAZMAT – Fixed Facility = $103,287 
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Section 3: Mitigation Strategies and Priorities 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 
 

 
Mitigation Actions STAPLEE Score 

2.1.1 Clean fire hydrants off/out 21 

1.1.1 New Fire Truck 18 

1.1.2 Funding for additional firemen (physicals & 
training) 

14 

2.2.1 Infrastructure reinforcement for sanitary 
sewers 

13 

1.3.2 Develop an emergency plan 13 

1.3.1 Develop SOP 13 

1.4.2 Funding for staffing during emergencies 12 

1.1.3 New hand-held radios for emergency 
personnel 

12 

1.1.4 Pagers for emergency personnel 12 

1.4.1 Public education/awareness 10 

2.2.2 Construct Living Snow Fences 9 

1.2.1 Build a tornado safe room (attached to the fire 
station) 

9 
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City Hazard Mitigation Goal, Objectives, and Mitigation Actions 
 
Goal 1:  Protect the citizens of Gilmore City from the hazards that affect the community 
  

Objective 1.1:  Make improvements to the Gilmore City Fire Department so that they can better 
serve the public 

  Mitigation Actions 
1.1.1:  New Fire Truck 
1.1.2:  Funding for additional firemen 
1.1.3:  New hand-held radios for emergency personnel 
1.1.4:  Pagers for emergency personnel 

 
Objective 1.2:  Provide places in the community for residents and visitors to take shelter from 
hazards 

Mitigation Actions 
1.2.1:  Build a tornado safe room (possible attached to the fire station) 

 
Objective 1.3:  Develop plans to protect citizens from hazards 

Mitigation Actions 
1.3.1:  Develop SOP 
1.3.2:  Develop an emergency plan 

 
Objective 1.4:  Educate the citizens on how to act in the event of certain hazards 

Mitigation Actions 
1.4.1:  Public education/awareness 
1.4.2:  Funding for staffing during emergencies 

 
Goal 2:  Protect the infrastructure in Gilmore City so that the citizens of Gilmore City may continue to be 

served  
 

Objective 2.1:  Make sure the fire station‟s infrastructure is able to be used at all times 
Mitigation Actions 
2.1.1:  Clean fire hydrants off/out 

 
Objective 2.2:  Protect city buildings/infrastructure from hazards 

Mitigation Actions 
2.2.1:  Infrastructure reinforcement for sanitary sewer 
2.2.2 Construct Living Snow Fences 
2.2.3*:  Locate funding and communicate with the County on road sinkholes due to 
former tiles 

 
*Note – Action added after STAPLEE complete 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

220 

Section 4: Action Plan 

 

2.1.1 Clean fire hydrants off and out 

Description This action would ensure that fire hydrants are in working order.  
The action would ensure that the fire department could 
adequately access and use hydrants during summer and winter 
months. 

Hazards Addressed Structure Fire 

Priority I 

Responsible Dept./Party Fire Department, City of Gilmore City 

Estimated Cost Minimal  

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 
 

1.1.2 Funding for additional firemen (training and physicals) 

Description Funding is important to ensure that the department is 
adequately equipped and staffed; locating funding for the City 
to provide additional firemen with training and physicals will 
ensure safety of its resident‟s.  

Hazards Addressed Structural Fire 

Priority I 

Responsible Dept./Party Fire Department, Fire Board, City Council 

Estimated Cost Low  

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Emergency Services Protection, Prevention Action 

Target Completion Date Ongoing 

 
 

1.3.2 Develop an emergency plan 

Description An emergency plan would ensure residents and businesses are 
prepared to respond to potential hazards that could impact the 
community. 

Hazards Addressed HAZ MAT Fixed Facility, HAZMAT Transportation, Pipeline 
Incident, Transportation Event,  

Priority I 

Responsible Dept./Party Fire Department, Law Enforcement 

Estimated Cost Minimal 

Potential Funding Source Fire Department, General Fund 

Mitigation Measure 
Category 

Prevention Action, Emergency Services Protection 

Target Completion Date 2017 
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1.3.1 Develop safety and operating plan (SOP) 

Description A safety and operating plan would be put in place to ensure the 
proper operation and maintenance of the pipeline or other 
hazardous materials facilities.  By following certain procedures 
with such materials, the City is taking a preventative measure to 
reduce the number of hazardous material events within the 
community. 

Hazards Addressed HAZMAT Transportation, Pipeline Incident, HAZMAT Fixed 
Facility 

Priority I 

Responsible Dept./Party Fire Department, Law Enforcement 

Estimated Cost Minimal 

Potential Funding Source Fire Department, General Fund 

Mitigation Measure 
Category 

Prevention Action, Emergency Services Protection 

Target Completion Date 2017 

 
 

1.1.4 Pagers for emergency personnel 

Description With the recent narrowband change, the emergency personal 
shall be provided new pagers to properly communicate 
emergency incidents. 

Hazards Addressed Communication Failure 

Priority I 

Responsible Dept./Party Fire Department, Ambulance 

Estimated Cost Minimal  

Potential Funding Source Fire Department, Ambulance 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 

 
 

1.1.1 New Fire Truck 

Description Purchasing a new fire truck would ensure that the fire 
department can properly respond to fire incidents within the 
community and surrounding areas. 

Hazards Addressed Grass or Wild-land Fires, Structure Fire 

Priority II 

Responsible Dept./Party Fire Board, Fire Department, City Council 

Estimated Cost Moderate 

Potential Funding Source Bond, Grants 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date 2017 
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2.2.1 Infrastructure reinforcement for sanitary sewer 

Description This action would update and strengthen the sanitary sewer 
system within the community to keep residents basements free 
from backup. 

Hazards Addressed Thunderstorm and Lightning  

Priority II 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source General Fund, Grants 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date 2020 

 
 

1.4.2 Funding for staffing during emergencies 

Description This action would provide funding for workers to help staff 
shelter areas during emergency events, which could be due to 
natural or manmade hazards. 

Hazards Addressed Energy Failure, Extreme Heat, Severe Winter Storms 

Priority II 

Responsible Dept./Party City of Gilmore City 

Estimated Cost Minimal 

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Public Education Awareness Action 

Target Completion Date Ongoing 

 
 

1.1.3 New hand-held radios for emergency personnel 

Description With the recent narrowband change, emergency personnel 
shall be properly equipped to respond to hazards.  Ensuring 
personnel can communicate with each other is a critical aspect 
of response. 

Hazards Addressed All Hazards 

Priority II 

Responsible Dept./Party Fire Department, Ambulance 

Estimated Cost Low 

Potential Funding Source Fire Department, Ambulance 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 
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1.4.1 Public education/awareness 

Description This action would inform the public of hazards that affect the 
community and way they can keep their selves and families 
safe.  This can be done through utility bills, newsletters, or 
signs posted within the community. 

Hazards Addressed Tornadoes, Windstorms, Terrorism, Hailstorms, Human 
Disease 

Priority II 

Responsible Dept./Party City of Gilmore City 

Estimated Cost Low 

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date Ongoing 

 
 

2.2.3 Locate funding and communicate with the County on road sinkholes due to former 
tiles 

Description Sinkholes occur in the City streets from the collapse of existing 
tiles.  Locating funding to fix these sinkholes can be a major 
obstacle for the City.  The City will communicate their need to 
the County to see how they can address and prevent sinkholes 
from damaging the roads. 

Hazards Addressed Thunderstorm and Lightning  

Priority II 

Responsible Dept./Party City, County, Grants, Road Use Tax 

Estimated Cost Minimal 

Potential Funding Source General Fund, County, Grants, Road Use Tax 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 
 

1.2.1 Build a tornado safe room (possible attached to the fire station) 

Description This action would build a tornado safe room for the community 
and attach it to the fire station for the most economical use.  

Hazards Addressed Tornados, Thunderstorm and Lightning 

Priority III 

Responsible Dept./Party City of Gilmore City 

Estimated Cost High 

Potential Funding Source General Fund, Grants 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date When funds become available 
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2.2.2 Construct living snow fences 

Description Providing funding to plant living snow fences and other shrubs 
would assist in diverting drifting snow away from highways and 
roads throughout the community. 

Hazards Addressed Severe Winter Storms 

Priority III 

Responsible Dept./Party City of Gilmore City 

Estimated Cost Minimal 

Potential Funding Source General Fund, Grants 

Mitigation Measure 
Category 

Property Protection, Prevention Action 

Target Completion Date Ongoing 
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Section 5: Critical Facilities 

City Hall – 304 South Gilmore Street 
Gilmore City-Bradgate Schools – 402 SE E Avenue 
Gilmore City Fire Department – 111 SE C Avenue 
St. John‟s Catholic Church – 305 SW E Avenue 
Faith United Methodist Church – 111 SE 2

nd
 Street 

First Lutheran Church – 202 S Gilmore Street 
Water Plant – Iowa Avenue 
Gas House – Iowa Avenue
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Section 6: Community Maps 
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Section 7: Meeting Minutes 

 
GILMORE CITY HAZARD MITIGATION COMMITTEE MINUTES 5-18-10 

 
Meeting attended by:  Pamela Allen, Robert Allen, Virginia Wright, Dennis Miller, Cleo Bules, and 
Lavonne Hoover.  
 
Meeting started at 6pm 
 

 Introductions were done 

 MIDAS explained to everyone on the hazard mitigation committee exactly what a hazard 
mitigation plan is and explained the purpose of the plan 

 The hazard mitigation committee then went through the list of hazards and then discarded 
hazards that don‟t have an effect on Gilmore City at all, these hazards are: 

o River Flooding 
o Levee Failure 
o Landslide 
o Dam Failure 
o Expansive Soils 
o Public Disorder 
o Air Transportation Event 

 The hazard mitigation committee then discussed how the following hazards have had an effect on 
Gilmore City: 

o Flash Flood 
o Tornadoes 
o Windstorms 
o Severe Winter Storms 
o Hailstorms 
o Thunderstorm & Lightning 
o Extreme Heat 
o Grass or Wild-land Fire 
o Sink Holes 
o Drought 
o Earthquakes 
o HAZMAT – Transportation 
o HAZMAT – Fixed Facility 
o Watershed Pollution 
o Pipeline Incident 
o Energy Failure 
o Terrorism 
o Human Disease 
o Structural Fire 
o Structural Failure 
o Communications Failure 
o Transportation Event 

 The next hazard mitigation meeting was set to be on June 17
th
 at 6pm 

 
The hazard mitigation meeting ended at 6:40 pm 
 

GILMORE CITY HAZARD MITIGATION COMMITTEE MINUTES 6-17-10 
 

Meeting attended by:  Dennis Miller, Virginia Wright, Robert Allen, and Pamela Allen 
 
Meeting started at 6pm 
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 The hazard mitigation committee completed the hazard risk analysis for the following hazards:  
Flash Flood, Tornadoes, Windstorms, Severe Winter Storms, Hailstorms, Thunderstorm & 
Lightning, Extreme Heat, Grass or Wild-land Fire, Sink Holes, Drought, Earthquakes, HAZMAT – 
Transportation, HAZMAT – Fixed Facility, Watershed Pollution, Pipeline Incident, Energy Failure, 
Terrorism, Human Disease, Structural Fire, Structural Failure, Communications Failure, and 
Transportation Event 

 The results of the risk analysis are shown below: 
 

Hazard Historical 
Occurrence 

Probability Vulnerability Maximum 
Threat 

Severity 
of Impact 

Speed 
of 

Onset 

Total 
Score 

Thunderstorm & 
Lightning 

5 5 5 5 2 5 27 

Tornadoes 1 3 4 4 4 5 21 

Grass or Wild-
land Fire 

5 5 2 2 2 5 21 

Structural Fire 5 4 2 1 4 5 21 

Windstorms 3 4 3 4 2 4 20 

HAZMAT – 
Transportation 

1 3 4 4 3 5 20 

Pipeline Incident 1 3 3 5 3 5 20 

Energy Failure 1 3 3 5 3 5 20 

HAZMAT – 
Fixed Facility 

1 3 4 3 2 5 18 

Terrorism 1 3 3 3 3 5 18 

Communications 
Failure 

2 3 3 3 2 5 18 

Transportation 
Event 

4 3 2 2 2 5 18 

Severe Winter 
Storms 

3 3 4 4 2 1 17 

Human Disease 1 3 2 2 2 5 15 

Extreme Heat 2 3 3 2 2 2 14 

Hailstorms 2 3 3 2 2 4 13 

 

 The following hazards were eliminated from further consideration by the hazard mitigation 
committee due to their lack of occurrence, their improbability of occurring, or their negligible 
impact on the community: 

o Flash Flood 
o Sink Holes 
o Drought 
o Earthquakes 
o Watershed Pollution 
o Structural Failure 

 
The hazard mitigation meeting ended at 7:00 pm 
 

 
GILMORE CITY HAZARD MITIGATION COMMITTEE MINUTES 7-15-10 

 
Meeting attended by:  Robert Allen, Dennis Miller, Virginia Wright, and Lavonne Hoover 
 
Meeting started at 6pm 
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 The hazard mitigation committee reviewed the hazard risk analysis results and decided that those 
rankings of hazards were representative of how the hazards affected the community.  

 The hazard mitigation committee then went through and brainstormed hazard mitigation actions 
for each hazard that is going to be included in the plan: 

o Thunderstorm & Lightning 
 Public education/awareness (where to go in the event of a power outage) 
 Surge protectors in public buildings 
 Infrastructure reinforcement for sanitary sewers 

o Tornadoes 
 Build a tornado safe room (possible attached to fire station) 
 Public education/awareness (what to do in the event of a tornado) 

 Remember to tie down or put away loose items 

 What to do before & after 
o Grass or Wild-land Fire 

 Public education/awareness 

 Don‟t burn during dry/hot & windy weather 
 New fire truck 

o Structural Fire 
 Public education/awareness 

 Smoke detectors 

 Advocate maintenance of fire places & stoves 

 Advocate proper placement of space heaters in homes 
 Clean hydrants off/out  
 Funding for additional firemen (physicals & training) 

o Windstorms 
 Public education/awareness 
 Portable generators 

o HAZMAT – Transportation 
 Public education/awareness (stops on the highway) 
 Develop an emergency plan 
 SOP 

o Pipeline Incident 
 Public education/awareness 
 Develop emergency plan 
 SOP 

o Energy Failure 
 Public education/awareness (where to go) 
 Power generator (for fire station) 
 Funding for staffing during emergencies 

o HAZMAT – Fixed Facility 
 Public education/awareness 
 Develop emergency plans 
 SOP 

o Terrorism (decided to take this off the list at this point since the real chances of terrorism 
to occur in Gilmore City were thought to be minimal) 

o Communications Failure 
 New hand-held radios for emergency personnel 
 Pagers for emergency personnel 

o Transportation Event 
 Railroad gates on crossings 
 Railroad lights on crossings 
 Develop emergency plan 

o Severe Winter Storms 
 Public education/awareness (building winter car kits) 
 Safe houses or shelters (designated buildings) 
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 Snow fences 
 Live snow fences 
 Funding for staffing during emergencies 

o Hailstorms 
 Public education/awareness 

o Human Disease 
 Public education/awareness 

o Extreme Heat 
 Designated cooling shelters 
 Power generators 
 Public education/awareness 
 Funding for staffing during emergencies 

 
 
The hazard mitigation meeting ended at 7:00 pm 
 

GILMORE CITY HAZARD MITIGATION COMMITTEE MINUTES 8-26-10 
 

Meeting attended by:  Virginia Wright, Cleo Bules, and Lavonne Hoover 
 
Meeting started at 6pm 
 
The hazard mitigation committee performed the STAPLEE analysis for each of the hazard mitigation 
actions that they brainstormed at the previous hazard mitigation meeting.  The results are shown below: 
 

Mitigation Actions STAPLEE Score 

Clean fire hydrants off/out 21 

New Fire Truck 18 

Funding for additional firemen (physicals & training) 14 

Infrastructure reinforcement for sanitary sewers 13 

Develop an emergency plan 13 

Develop SOP 13 

Surge protectors in public buildings 12 

Portable generators 12 

Power generators (for fire station) 12 

Funding for staffing during emergencies 12 

New hand-held radios for emergency personnel 12 

Pagers for emergency personnel 12 

Snow fences 12 

Public education/awareness 10 

Build a tornado safe room (possibly attached to the 
fire station) 

9 

Live snow fences 9 

Railroad gates and lights on crossings 8 

Safe houses or shelters (designated buildings) 8 

 
The hazard mitigation meeting ended at 7:00 pm 
 

 
GILMORE CITY HAZARD MITIGATION COMMITTEE MINUTES 8-26-10 

 
Meeting attended by:  Lavonne Hoover, Robert Allen, Pamela Allen, Chris McKee, and Dennis Miller 
 
Meeting started at 6pm 
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 The hazard mitigation committee began the meeting by reviewing the STAPLEE results, and the 
committee agreed with the results 

 The committee then reviewed the drafted goals, objectives, and mitigation actions which was 
approved by the committee 

 The committee then reviewed all of the mitigation actions and completed the Prioritization and 
Implementation of Mitigation Actions Worksheet.  The results are shown below: 

 

Mitigation Action Priority Department/Part 
Responsible 

Existing and 
Possible Funding 

Sources 

Target 
Completion Date 

Flushing the fire 
hydrants 

I Fire Department 
City of Gilmore City 

General Fund Ongoing 

New Fire Truck II Fire Board 
Fire Department 
City Council 

Bond 
Grants 

2015 

Funding for 
additional firemen 

I Fire Department 
Fire Board 
City Council 

General Fund Ongoing 

Infrastructure 
reinforcement for 
sanitary sewer 

II City General Fund 
Grants 

2014 

Develop an 
emergency plan 

I Fire Department 
Law Enforcement 

Fire Department 
City Council 

ASAP 

Develop SOP I Fire Department 
Law Enforcement 

Fire Department 
General Fund 

ASAP 

Funding for staffing 
during emergencies 

II City of Gilmore City General Fund Ongoing 

New hand-held 
radios for emergency 
personnel 

II Fire Department 
Ambulance 

Fire Department 
Ambulance 

Ongoing 

Pagers for 
emergency 
personnel 

I Fire Department 
Ambulance 

Fire Department 
Ambulance 

Ongoing 

Public 
education/awareness 

II City of Gilmore City General Fund Ongoing 

Build a tornado safe 
room (possible 
attached to the fire 
station) 

III City of Gilmore City General Fund 
Grants 

When funds 
become available 

Live snow fences III City of Gilmore City General Fund 
Grants 

Ongoing 

 During the prioritization process, the committee again scrutinized mitigation actions, and decided 
to remove several of the mitigation actions that have made it this far in the process.  These 
actions were deemed infeasible or unwanted: 

o Surge protectors in public buildings 
o Portable generators 
o Power generators (for fire station) 
o Snow fences 
o Railroad gates and lights on crossings 
o Safe houses or shelters (designated buildings) 

 
 
The hazard mitigation meeting ended at 7:00 pm 
 

GILMORE CITY HAZARD MITIGATION COMMITTEE MINUTES 1-24-2013 
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Meeting attended by:  Chris McKee, and Richard Jergens 
 
Meeting started at 6pm 
 

o Reviewed the hazard mitigation plan 
 Committee discussed drought and sinkholes 
 Determined that an action to communicate with the county on sink holes due to 

failing tiles was needed 
o Committee blessed plan to move forward for council consideration 

 
 
The hazard mitigation meeting ended at 7:00 pm 
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Section 8: Resolution 
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Appendix E: City of Hardy 

 

Section 1: Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximu
m Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Flash Flooding 5 5 5 5 5 5 30 

Thunderstorm and 
Lightning 5 5 4 5 3 5 27 

HAZMAT – Fixed Facility 1 5 5 5 5 5 26 

Energy Failure 5 5 5 5 1 5 26 

Tornadoes 1 4 5 5 5 5 25 

HAZMAT – 
Transportation 2 3 5 5 5 5 25 

Windstorms 5 5 4 4 1 4 23 

Winter Storms 5 5 5 5 1 1 22 

Hailstorms 3 4 3 5 2 4 21 

Structural Fire 2 3 2 2 3 5 17 

Transportation Incident 3 3 2 2 2 5 17 

Human Disease 1 3 4 4 2 2 16 

Extreme Heat 2 3 2 3 1 2 13 

Drought 1 3 2 3 1 1 11 

Grass or Wild-land Fire 1 1 1 1 1 5 10 

Structural Failure 1 3 1 1 1 1 8 
 
 
The committee decided that the following hazards were not applicable or would have little effect on the 
City of Hardy: 
 

Animal/Plant/Crop Disease 
River Flooding 

Sink Holes 
Expansive Soils 

Earthquakes  
Pipeline Incident 

Terrorism  
Public Disorder 

Communications Failure 
Air Transportation Event 

 

Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated 
area.  Since there are few animals and crops present within the City the committee determined that 
this hazard should be excluded.  
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River Flooding is not a problem in the City of Hardy because there is not a river or body of water that 
runs through or close to the City Limits.  
 
Sink Holes the hazard mitigation committee does not have a concern of sinkholes affecting the City of 
Hardy.  The geological layout in the area is not prone to sinkholes.  
 
Expansive Soils, the hazard mitigation committee decided that expansive soils do little damage in the 
community and that it is not a hazard. 
 
Earthquakes could occur in Iowa, although the Hazard Mitigation Committee decided that there is a 
small chance of an earthquake affecting the City of Hardy.  Also, it was decided that there is not a lot that 
can be done to mitigate the effects of an earthquake in a small community like Hardy.  
 
Pipeline Incident, due to the lack of historical record of pipeline incidents, the hazard mitigation 
committee decided to remove this hazard from the plan.  
 
Terrorism is not a concern for the Hardy Hazard Mitigation Committee because of the small size and 
rural characteristic of the community.   
 
Public Disorder was not considered as threat to the City of Hardy because of the small population and 
lack of public gathering spaces in town.  
 
Communications Failure was removed from the list a hazards it Hardy because the community rarely 
loses communication. 
   
Air Transportation Event; there are no airports in proximity to the City of Hardy. Therefore, this was not 
considered a hazard in the City of Hardy.   
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The following are the results of the Hazard Risk Analysis that the committee completed, with a detailed 
explanation for each of the resulting scores.   
 
 

Hazard 
Flash Flooding 

Location Flash flooding happens throughout the City of Hardy, with many of the ditches in town 
seeing much worse effects in the last few flood events.  See Section 6 for a map of the 
City of Hardy. 

Historical 
Occurrence 

Flash flooding generally occurs in the City when large amounts of rain fall in a short 
period of time. When this happens there‟s ditch flooding, backup in basements, and 
other flash flood impacts.  The NCDC data only shows one countywide flash flood 
event having occurred in Humboldt County in 2004; however, based the committee‟s 
recollection of the number of times that there have been basement backups, it was 
determined that flash flood events have occurred more than 10 times in the last 12 
years. 

Probability The probability that there will be a rain event that will generate a large amount of rain in 
a short time is highly likely.  The hazard mitigation committee, based on their prior 
experience and the probability of the event to occur in the next year, estimated that the 
chance for flash flooding is nearly 100%.  

Vulnerability The hazard mitigation committee estimated that the percentage of people and property 
that would be affected by flash flooding was more than 75% of the community.  The 
hazard mitigation committee took into consideration the amount of basements that 
would be impacted by large amounts of rainfall and flash flooding.  Past floods have led 
to road closures, sewers overflowing, cracked foundations, and other property damage.  

Maximum Threat The spatial extent of flash flooding throughout the City of Hardy was estimated by the 
hazard mitigation committee to be more than 75% of the community affected. 

Severity of Impact In Hardy, in the past flash flooding has caused road closings, flooded basements, and 
even some evacuations.  The character of flash flood water that accumulates generally 
recedes within hours; at most a couple of days.  Due to the amount of flooding there is 
the potential for major property damage and shut down of facilities to occur.  

Speed of Onset Flash flooding occurs with minimal or no warning time.  There may be warning as to 
when a storm event might occur, but none as to when Flash Flooding occurs.  
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Hazard 
Thunderstorms and Lightning 

Location Thunderstorms and Lightning happen throughout the City of Hardy.  See Section 6, for 
a map of the City of Hardy. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted 
the City.  Based on this data and the fact that thunderstorms and lightning are a 
common occurrence in the Midwest, the hazard mitigation committee determined that 
more than 10 thunderstorms and/or lightning strikes have been experienced in the City 
in the last 12 years.  

Probability Thunderstorms are one of the most common natural hazards throughout the world.  In 
the United States, approximately 100,000 thunderstorms occur each year.  The 
southeastern U.S. has the greatest number per year, mostly due to the proximity to the 
Gulf of Mexico and the Atlantic Ocean, which provide an ample amount of warm, moist 
air.  This central area of U.S. is home to the most severe thunderstorms in the world.  
About 85 percent of the 45 to 65 thunderstorms Iowa experiences annually occur 
between April and September with the peak month being June.  At times, these 
thunderstorms become severe producing hail, Windstorms, torrential rains, and an 
occasional tornado. 
 
It was decided by the Committee that there is nearly a 100% chance that next year 
there are going to be several thunder and lightning storms that will blow through Iowa, 
and in doing so, will affect Hardy. 

Vulnerability The hazard mitigation committee estimated that 51-75% of the community would be 
adversely affected by Thunderstorms and Lightning.  This is due to the wind and rain 
that come with Thunderstorms and Lightning; generally only certain homes and utilities 
will suffer some kind of damages (fallen tree limbs, power lines, debris, etc.) during the 
course of the storm.   

Maximum Threat Due to the vast areas that thunderstorm systems cover, more than 75% of Hardy is 
spatially affected in the event of Thunderstorms and Lightning.  In the past the City has 
had to replace fuses, poles and transformers because of storms.    

Severity of Impact While the vast majority of people in Hardy will be affected by any single severe 
thunderstorm, the damages that are incurred would be fairly minor.  Examples range 
from downed trees/tree limbs, vegetative debris, short term power loss, minor roofing 
damages, etc.   

Speed of Onset There is generally some warning that is provided as to when thunderstorms are going 
to occur, but there are times when thunderstorms can roll in very fast and hit the 
community.  The hazard mitigation committee estimated that can be minimal or no 
warning time for severe thunderstorms.   
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Hazard 
Energy Failure 

Location Energy Failures happen throughout the City of Hardy.  See Section 6 for a map of the 
City of Hardy. 

Historical 
Occurrence 

It was noted by the Hardy Hazard Mitigation Committee that historically, during major 
lightning storms, Severe Winter Storms and Windstorms, power outages are a common 
occurrence.  This is the reason why energy failures have happened over ten times in 
the past.  

Probability Given that the historical occurrences are so frequent, the committee decided that the 
probability of having an energy failure is highly likely in the next year.  

Vulnerability Because the town of Hardy is such a small community, the vulnerability is very high.  If 
energy is disrupted, usually the entire community is affected by the loss or shutdown of 
services.  

Maximum Threat Spatially the entire City of Hardy would be affected by an energy failure.  The 
committee has stated that 75% of the community would be affected by an energy 
failure.  

Severity of Impact Although everyone would be affected by an energy failure, the severity would be 
minimal.  Services would most likely be shut down for less than 4 hours.  

Speed of Onset Onset of an energy failure cannot be predicted.  Any interruption would have no 
warning.  
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Hazard 
Windstorms 

Location Windstorms happen throughout the City of Hardy.  See Section 6 for a map of the City 
of Hardy. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  Based on this data it was estimated 
that windstorms have occurred more than 10 times within the community in the last 12 
years. 

Probability Winds at 10 meters/32.8 feet above ground level average about 11.5 mph.  Highest 
average wind speeds are usually recorded in March and April with the annual minimum 
occurring in July and August.  Winds of 55 mph or greater are recorded about once 
every other year at any one site while sustained speeds of 75 mph or greater occur 
about once every 22 years.  The highest wind gusts typically occur with thunderstorms 
during the late spring and summer and are of very short duration.  The typical 
thunderstorm severe wind event affects only a very small geographic area.  However, a 
variety of thunderstorms, known as the derecho (Spanish for straight) can produce very 
widespread Windstorms with mid-summer being the preferred time of derecho 
occurrence.  However, storm systems can generate widespread wind gusts in excess 
of 50 mph for several hours, with the spring and fall being the most common time for 
these non-thunderstorm wind events.   
 
Iowa is one of the top 10 windiest states in the United States, so the probability of a 
windstorm occurring is very likely.  Given the history of wind events in Hardy, there is 
nearly a 100% chance that a windstorm will occur in the next year. 

Vulnerability The population of Hardy is generally protected from windstorms, as long as citizens 
stay within shelter and stay off the roads.  Windstorms often make it hazardous to 
drive, as Windstorms can start blowing vehicles, and cause accidents.  Limbs and 
branches from trees can be hazardous as they are torn off of trees from the strong 
gusts of winds.   
 
The facilities or utilities, that are the most vulnerable to Windstorms is anything that is 
located above ground.  Typically this is power and telephone lines.  These are 
generally downed by windstorms because limbs and branches from trees hanging over 
them may fall down on top of the lines, causing them to break, and causing power or 
telecommunication loss to the areas those utilities facilitated.   
 
The hazard mitigation committee estimated that on average 51-75% of the people and 
property in Hardy are affected by Windstorms.  The thing that most people have to 
worry about is damage from falling and flying debris.  

Maximum Threat Due to the total amount of people being affected by Windstorms, the hazard mitigation 
committee estimated that the spatial area of people affected would be from anywhere 
between 51-75%. 

Severity of Impact Windstorms have the ability to damage housing by blowing roofing off of roofs, 
damaging trees by breaking limbs or branches, downed power lines from falling 
branches and limbs, etc.  The impact of Windstorms is going to have few injuries, and 
minor property damage.  

Speed of Onset Sustained Windstorms can be predicted fairly accurately by weather services.  The 
hazard mitigation committee estimated that on average that they have less than 5 
hours of warning time before the windstorm occurs.   
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Hazard HAZMAT – Fixed Facility 
Location The locations of fixed facility hazardous materials are stored at the Gold Eagle Coop in 

the City of Hardy.  The potentially affected areas are within ¼ of a mile of the facility.  
This area includes the entire community of Hardy. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 2 hazardous material 
spills in Hardy since 2000; therefore, the hazard mitigation committee estimated that 
because a portion of these may have occurred due to the transport of such 
substances, there were less than 2 events in the last 12 years. 

Probability With the amount of agriculture and rail traffic that takes place in and around the City of 
Hardy, chemical, fertilizer and/or manure spills are sometimes inevitable; therefore, it is 
highly likely that a hazardous spill will occur in the next year in Hardy. 

Vulnerability Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material 
spills.  The highest vulnerability to hazardous materials comes from being located 
within or near a hazardous facility.  The majority of the residents within Hardy are 
located adjacent to Coop which stores hazardous materials creating a high 
vulnerability for the majority of the population.   
 
Given that the most vulnerable people and properties are those located in proximity to 
the Coops facility, the hazard mitigation committee determined that more than 75% of 
people and property are likely to be vulnerable to hazardous material spills. 

Maximum Threat Most hazardous materials affect location-specific areas; therefore, the hazard 
mitigation committee determined that more than 75% of the spatial extent of the City 
would be impacted by hazardous material spills because the community is so small. 

Severity of Impact Often times the impact of hazardous material spills depends on the amount of material 
spilled and the location.  In the past, the impact of hazardous materials on Hardy has 
resulted in few injuries or property damage; but the committee estimates that the 
impact in terms of fatalities, injuries, property losses and economic losses could shut 
down services for 3 day or more and result in fatalities. 

Speed of Onset It is rarely known when an incident related to hazardous materials will occur at a fixed 
facility; therefore, there is little-to-no warning. 
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Hazard Tornado 
Location Tornados can happen anywhere throughout the City of Hardy.  See Section 6 for a 

map of the City of Hardy. 
 

Historical 
Occurrence 

As seen in the NCDC data shown in Appendix M, Humboldt County has been reported 
to have experienced tornados that have caused extensive property damage.  However, 
no incidents were reported for the City of Dakota City.  The hazard mitigation 
committee does not recall any specific tornadoes impacting the City in the last twelve 
years; however, some indirect wind damage has been experienced. 

Probability Given the historical occurrences and the fact that Iowa is in a region where tornadoes 
occur frequently, the hazard mitigation committee decided that the probability of a 
tornado touching down within the city limits of Hardy would be likely. 

Vulnerability The hazard mitigation committee discussed that if a tornado did touchdown in Hardy 
that 75% of people and property would be affected.  This is because if the tornado 
touched down in any part of the town, many houses would be damaged even though 
citizens have basements and cellars.  The effects would range from physical damage 
to emotional distress.  

Maximum Threat Due to the size of Hardy, the hazard mitigation committee determined that if a tornado 
did touchdown or go through Hardy that it would spatially impact more than 75% of the 
community. 

Severity of Impact In the event that a tornado does touchdown within city limits the likelihood that there is 
going to be multiple fatalities and property destroyed beyond repair is very likely.  If the 
tornado was at full strength it would be able to destroy buildings, the effects from the 
destruction would most likely cause the shutdown of essential services for 72 hours or 
more.   

Speed of Onset While tornado-likely weather can be predicted, the actual formation of tornadoes can 
happen in the matter of minutes, if not seconds.  Therefore the hazard mitigation 
committee decided that there is minimal to no warning time for a tornado.  
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Hazard HAZMAT – Transportation 
Location The location of hazardous material events related to transportation can take place on 

any major transportation route in the City due to the mobility of such materials.  See 
Section 6 for a map of the entire City, which is vulnerable to hazardous material events 
relating to transportation. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 2 hazardous material 
spills in Hardy since 2000; therefore, the hazard mitigation committee estimated that 
there were 2-4 vents in the last 12 years. 

Probability With County Roads and Railroads both running through Hardy, the chance for 
hazardous material spills in relation to transportation is seen as possible.  The City‟s 
strong agriculture structure also results in the transport of many hazardous farming 
materials, which raises the likelihood of hazardous material events to occur through 
the City.   

Vulnerability Anyone who uses the road system for transportation is vulnerable to hazardous 
material spills; however, if such an event should occur, all people in the community 
would be affected because of the small size of the community and the proximity to rail 
and roadways.  
 

Maximum Threat Most hazardous materials affect location-specific areas; therefore, the hazard 
mitigation committee determined that 75% of the spatial extent of the City would be 
impacted by hazardous material spills relating to transportation.  This is because of 
small size of the community and proximity and layout of transportation routes to 
residential homes.  

Severity of Impact Often times the impact of hazardous material spills depends on the amount of material 
spilled and the location.  In the past, the impact of hazardous materials on Hardy has 
resulted in very few injuries or property damage; therefore, the committee estimates 
that the impact in terms of fatalities, injuries, property losses and economic losses is 
minor, with shutdown of services of 24 hours or more. 

Speed of Onset There is rarely any warning when a traffic incident involving hazardous materials will 
occur; therefore, the amount of warning time is minimal or no warning. 
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Hazard 
Severe Winter Storm 

Location Severe Winter Storms happen throughout the City of Hardy.  See Section 6 for a map of 
the City of Hardy. 

Historical Occurrence Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being more 
that 10 severe winter storms having had impacts on the community in the last 12 years. 

Probability Seasonal snowfall averages 32 inches across Iowa and varies from around 40 inches in 
northeast Iowa to about 20 inches in the extreme southeast corner of the State.  The 
snow season normally extends from late October through mid-April but significant snows 
have fallen as early as September 16 (1881) to as late as May 28 (1947).  The average 
number of days per season with snow cover one inch or deeper varies from about 30 
days along the Missouri border to around 85 days along the Minnesota border.  In about 
half of all winters, a daily snowfall of five to six inches or more is recorded in snowiest 
months, averaging about seven inches each.  However, late winter and early spring 
storms in March and April have produced as much as 27 inches of snow in a single 
storm and 24-hour amounts have reached 24 inches.  The snowiest winter of record 
(since 1887-1888) was 1961-1962 with a statewide average of 59.0 inches while the 
lowest State average, only 11.9 inches, occurred in the winter of 1965-1966. 
 
Every winter, there will be Severe Winter Storms that occur throughout Iowa, including 
the City of Hardy.   

Vulnerability Everyone is vulnerable to Severe Winter Storms as it affects everyone throughout the 
city.  Everyone has hazardous driving conditions in the event of a storm and everyone 
must suffer through the bitter cold in the event of extreme cold.  However; again, like 
some of the other hazards, the elderly are the most susceptible to having problems.  If 
elderly people need medical attention during blizzard emergency vehicles may not be 
able to get to them in time. 
 
Facilities are vulnerable during Severe Winter Storms because of snow load and frozen/ 
bursting water pipes, which would flood the structure and cause extensive damage. 

Maximum Threat Severe Winter Storms are a very broad event that would affect the entire extent of the 
City of Hardy. 

Severity of Impact The impact of Severe Winter Storms can be wide ranging depending on what kind of 
winter storm hits the city.  Any kind of snow can hinder travel and slow emergency 
response as well as cause concern in the event of a power outage.  Blowing snow can 
also decrease visibility on the roads as well as cause snow drifts which can vary in 
height, from a few feet, to being able to block people inside their homes.  Extreme cold 
can cause vehicles to have difficulty starting, possibility of frostbite to those venturing 
outside, and the freezing and bursting of water pipes. 
 
However, the committee did not feel the severity of a winter storm would be high since 
the people who live in Iowa prepare for Severe Winter Storms usually stay inside and off 
roads in bad conditions.   

Speed of Onset Weather services are able to accurately predict when Severe Winter Storms are going to 
start having an effect on certain areas.  This gives cities such as Hardy more than 24 
hours of warning time. 
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Hazard 
Hailstorm 

Location Hailstorms happen throughout the City of Hardy.  See Section 6 for a map of the City of 
Hardy. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 2 recorded 
hailstorms that impacted Hardy since 2000.  However, according to the hazard mitigation 
committee, there have been at least 5 hailstorm events that have impacted the City in the 
last 12 years; therefore, it was determined that there have been 5-6 hailstorms that have 
impacted the community in the past. 

Probability The hazard mitigation committee estimated that the probability of a hailstorm event to 
occur is likely.  Because there have been many significant hailstorm events that have 
affected Hardy, and due to the amount of thunderstorms which generally create 
hailstorms. 

Vulnerability Hailstorm events have an effect on most of the homes and properties throughout Hardy.  
The hazard mitigation committee estimated that this would be anywhere between 26-
50%. 

Maximum Threat Hailstorm events are very broad and cover a large amount of area.  Due to the size of 
Hardy, a typical hailstorm event would cover more than 75% of the town. 

Severity of Impact Damage from hailstorm can vary depending on how large the hailstones are.  It is 
estimated that damage from hail approaches $1 billion in the U.S. annually.  U.S. 
Agriculture is typically the most affected by such hailstorms, hail causes severe crop 
damage, and even a minor storm with relatively small size hailstones can have a 
devastating effect.  Damage to vehicles, roofs (residential & commercial), and 
landscaping are the other things most commonly affected by hail.  Hailstones also can 
pose a health risk to anyone who is caught outside without shelter, as larger hailstone 
could cause serious bodily harm.   
 
While there may be a lot of monetary damages done to roofs and cars outside of 
garages, the actual damage done has a limited impact on the quality of life.   

Speed of Onset Hailstorms can occur suddenly, and without warning, often resulting from a severe 
thunderstorm or even a tornado.  Since even those events can occur quickly, there is 
minimal warning time, usually less than 5 hours. 

 
 
 

Hazard 
Structural Fires 

Location Structural Fires happen throughout the City of Hardy.  See Section 6 for a map of the City 
of Hardy. 

Historical 
Occurrence 

Historically speaking the hazard mitigation committee decided over the years between 2 
and 4 structure fires have occurred throughout the community.  

Probability The committee came to an agreement that there is less than a 10% chance that a 
structural fire will occur in the next year.  

Vulnerability 10% to 25% of the population and property within the City will be affected by the next 
structure fire.  

Maximum Threat The committee members agreed that 10% to 25% of the community spatially speaking 
would be affected by a structural fire.  

Severity of Impact In the event of a structure fire, the committee decided that there would be serious injuries 
and minor property damage.  Some of the essential services could be shut down for 24 
hours or more.  

Speed of Onset The speed and onset of a structure fire is instant.  There will be no warning or very 
minimal warning.  
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Hazard Transportation Incident 

Location 
Transportation events have the potential to occur on any of the roadways within Hardy; 
incidents related to the railroad also have the potential to occur.  For a map of the 
community see Section 6 of this Appendix. 

Historical 
Occurrence 

The community has a rail line that passes diagonally through town and County 
Highways C26 and P66, which intersect in town.  Historical occurrences of 
transportation events that have taken place are difficult to find so the Hazard Mitigation 
Committee determined that approximately 5-6 instances of transportation accidents 
have occurred. 

Probability 
The hazard mitigation committee determined that based on the railroad and highways 
that pass through the community that it is possible for a transportation event in the next 
year. 

Vulnerability 
While transportation events are common within the community, they generally only 
affect the motor vehicles and/or rail cars involved.  Based on these impacts 10 - 25% 
of the people and property would be impacted by a transportation event. 

Maximum Threat 
Similar to the vulnerability of the community; if a transportation event were to occur 10 
- 25% of the space in the community would be impacted. 

Severity of Impact 
A transportation event can occur in many forms.  With two modes of transportation 
running through Hardy a transportation event may result in minor injuries and slight 
interruption of services. 

Speed of Onset 
No prediction of a transportation event can be made; therefore, there is no warning 
time of the event. 

 
 

Hazard Human Disease Incident 
Location Human Disease Incident can occur throughout the City of Hardy; therefore, the entire 

City is vulnerable to Human Disease Incident.  See Section 6 for a map. 

Historical 
Occurrence 

Historical occurrences of Human Disease Incident are insignificant within the City of 
Hardy.   

Probability According to the committee, while there have never been any concerns regarding the 
spread of Human Disease Incident in the past, concerns regarding the spread of the 
health threat H1N1 have developed in the last year.  With other areas experiencing the 
Human Disease Incident, it is possible that people in Hardy could be impacted. 

Vulnerability All populations are vulnerable to the spread of Human Disease Incident, especially 
infants and the elderly; preventative measures may be taken in regards to Human 
Disease Incident through sanitation and vaccination.  The committee decided that a 
disease breakout could be critical to the City of Hardy and affect 50% to 75% of the 
population. 

Maximum Threat The maximum spatial extent of the City that could be affected by Human Disease 
Incident is estimated to be 50 % to 75% of the City.  Human Disease Incident generally 
spreads in public areas, which could cause Human Disease Incident to spread 
throughout the City. 

Severity of Impact With technology and medical treatment available, the severity of impact due to Human 
Disease Incident has been lessened compared to the past.  Therefore, the hazard 
mitigation committee decided that minor injury and illness would impact the city.   

Speed of Onset Warning time for viruses or Human Disease Incident is small once contact with the 
illness has occurred. Infectious Human Disease Incidents are typically reported as 
soon as a significant amount of persons with the Disease have been discovered; it is at 
this point when others generally take preventative measures usually between 12 -24 
hours of warning. 
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Hazard Extreme Heat 
Location Extreme Heat happens throughout the City of Hardy.  See Section 6 for a map of the City 

of Hardy. 

Historical Occurrence As shown on the NCDC report in Appendix M; two extreme heat events have been 
recorded for having occurred in Humboldt County since 2000.  Based on each event‟s 
description and the community‟s recollection of such events, it was determined that there 
have been approximately 2-4 extreme heat events that have occurred in the last 12 
years. 

Probability The probability for an Extreme Heat is possible from year to year, because about once 
every year the right conditions will combine.  Summers in Iowa will consistently have high 
temperatures occurring; it just depends when high heat combines with high humidity. 

Vulnerability The most vulnerable population in an Extreme Heat is anyone that is outside and unable 
to get into a cooling shelter, or those that are working outside.  The elderly are also more 
susceptible to heat disorders as generally the older a person is, the more medical 
problems they may have.   
 
If electricity fails it will put many people at risk since it will take away their ability to cool 
themselves with appliances that rely on electricity; such as air conditions, fans, etc. 
 
However, due to many people having air conditioning and/or fans, the percentage of 
people that would be affected by an Extreme Heat was estimated to be 10% to 25% of 
the population of Hardy. 

Maximum Threat Extreme Heats have an impact on entire regions; but spatial extent of Hardy that would 
be impacted would only be the buildings that do not have a cooling system. Therefore 
25% to 50% of the community would be impacted. 

Severity of Impact The severity of impact from extreme heat is low because a lot of buildings and citizens 
have air conditioning, or are able to get a building that is cool if they don‟t have air 
conditioning.  This makes the severity of impact low with maybe a slight interruption of 
essential services.   

Speed of Onset The weather services are able to accurately predict when an Extreme Heat is going to hit 
a region, so there is usually 12 - 24 hours of warning time. 
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Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire City of Hardy 
would be affected by the Drought conditions. For a map of the City of Hardy see 
Section 6 of this Appendix. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Because the hazard 
mitigation committee does not recollect any impacts from the droughts of 2001 and 
2003, the committee estimated that there have been less than 2 occurrences with 
impacts to the City in the last 12 years. 

Probability The hazard mitigation committee recalls very few droughts having occurred.  Based on 
this they determined that it is unlikely that a drought that would have many impacts 
would occur in the next year. 

Vulnerability The most vulnerable to a drought situation is the crops, livestock and agriculture of 
Hardy.  Many of the citizens rely on agriculture for jobs and well-being; therefore, the 
committee decided that a drought situation would be catastrophic and affect more than 
75% of the population. 

Maximum Threat A drought is not a spatially isolated event.  If a drought is present then the entire 
community will be affected.  

Severity of Impact Although a drought would have a major impact on the local economy, the committee 
would not anticipate many illnesses, structural damages or interruption in services. 

Speed of Onset The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  

 
 

Hazard Grass or Wild-land Fire 
Location Grass or Wild-land Fires happen more often on the outside edges of the City of Hardy.  

See Section 6 for a Grass or Wild-land Fire map for the City of Hardy. 

Historical 
Occurrence 

There was recollection from the Hazard Mitigation Planning Committee of wild & grass 
fires in Hardy.  The fires that members did recall were started by people in the 
community burning brush.  These fires were put out before much damage or harm was 
caused. 
 Probability The probability of a wild/grass fire or cornfield fire occurring in Hardy is rare, because of 
the small size and lack of grassland within the city limits. 

Vulnerability The amount of property that could be affected by a Grass or wild-land fire in Hardy is 
negligible.   This is because the homes are spread apart, giving a less of a chance to 
from field to house to house.  

Maximum Threat The spatial extent of the community that wild/grass fires could impact is less than 10% of 
the community. Mainly because the local volunteer fire departments are very responsive.  

Severity of Impact There may be few injuries or illness, caused by a wild/grass fire; as well as little property 
damage if the fire spreads within the community.  Some examples include property 
damage, burnt vegetation, and potential damage to residential and commercial buildings.  
The reason why the severity of impact is minor the spreading is usually contained out of 
town and community is affected by smoke pollution and inhalation.   

Speed of Onset Grass or wild-land fires generally start out as small, but that can quickly get out of control 
if wind and dry conditions exist, so there is no warning time. 
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Hazard Structural Failure 
Location Structural Failures can happen throughout the City of Hardy.  See Section 6 for a map of 

the City of Hardy. 

Historical 
Occurrence 

In the history of Hardy the hazard mitigation committee decided that there were less than 
two occurrences of structural failure.  The failures were due to snow loads and 
Windstorms, collapsing roof and destroying grain bins. 

Probability The committee decided that it is possible to for additional structural failures in the future of 
Hardy.  They came to conclusion that with abandoned homes and recent snow loads less 
than 10% chance it will happen again in the next year.   

Vulnerability The people and property affected by a structural failure is going to be negligible.  This is 
because usually abandon homes, garages and grain bins will be the first to fail.  

Maximum Threat Less than 10% spatially of the community would be affected in the event of a structural 
failure.  

Severity of Impact When a structure fails there will be few injuries and a slight interruption of essential 
services depending on where the failure is located.   

Speed of Onset There is warning time for structural failure, in the instance of dilapidated housing 
throughout the community.  
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Section 2: Vulnerability/Loss Estimates 

Hardy is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Thunderstorms and Lightning, Energy Failure, 
Windstorms, Severe Winter Storms, Hailstorms, Extreme Heat, Tornadoes, HAZMAT-Transportation, 
Structural Fire, Transportation Incident, Human Disease, and Structural Failure.  Their vulnerability 
assessments and loss estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Gilmore City, these hazards 
include Flash Flooding, HAZMAT-Fixed Facility and Grass or Wild-land Fire.  Their vulnerability 
assessments and loss estimates are discussed in sections 2.2 through 2.4. 
 
2.1  Exposure Assessment for Thunderstorms and Lightning, Energy Failure, Windstorms, Severe 
Winter Storms, Hailstorms, Extreme Heat, Tornadoes, HAZMAT-Transportation, Structural Fire, 
Human Disease, and Structural Failure: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potential to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Thunderstorms and Lightning, Energy Failure, Windstorms, 
Severe Winter Storms, Hailstorms, and Extreme Heat.  Those hazards that could potential impact any 
one random site within the City include Tornadoes, HAZMAT-Transportation, Structural Fire, Human 
Disease and Structural Failure. With this, all of the above-listed hazards have the potential to impact any 
area of the City, which means 100% of the structures and people are exposed to the hazards, or located 
in the hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 33 33 100% $396,730 $396,730 100% 

47 47 100% 

Commercial 20 20 100% $5,191,770 $5,191,770 100% 

Agricultural 4 4 100% $44,300 $44,300 100% 

Industrial 0 0 - $0 $0 - 

Total 57 57 100% $5,632,800 $5,632,800 100% 

 
2.1.1.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Hardy is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are a regional event, the committee determined that more 
than 75% of the population of Hardy is susceptible to impacts or damages due to thunderstorms and 
lightning; however, this vulnerability is dependent on the extent of the storm and accompanying events 
that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
 
Loss Estimate Calculation: 
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Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Humboldt County due to Thunderstorms equaled $50,000.  Such event took 
place within the City of Bradgate, a community with approximately 10 more structures than the City of 
Hardy.  This accounts for approximately 0.9% of the total assessed value of residential, commercial, 
agricultural and industrial structures in the City of Hardy.  Based on this worst-case-scenario, it was 
estimated that each property would experience structural damages equaling  0.9% of their assessed 
value, or 0.9% of structures in the City would experience complete loss. The damages are dependent on 
the intensity and impacted area of the Thunderstorm and Lightning event.  The results of this estimate are 
displayed below. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (0.9%) = $3,571 
Estimated commercial structural damage due to Thunderstorm and Lightning (0.9%) = $46,726 
Estimated agricultural structural damage due to Thunderstorm and Lightning (0.9%) = $399 
Estimated industrial structural damage due to Thunderstorm and Lightning (0.9%) = $0 
Total estimated structural damages due to Thunderstorm and Lightning = $50,695 
 
2.1.2.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption of services in electric, petroleum or natural gas, which is 
caused by an outage or shortage of usable energy.  Energy shortages are rare in Hardy; however, 
outages are common.  Outages are often caused by impacts to above-ground power lines from 
thunderstorms and lightning, severe winter storms, windstorms, hailstorms, transportation incidents, 
tornadoes and infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community; however, impacts are generally mild.  Generally the largest impact is to essential facilities or 
services; however, few if any injuries or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 
Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.3.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Hardy hazard mitigation committee determined that 51-75% of the people and 
property in the community are impacted by a windstorm.  Impacts generally result in downed limbs, 
infrastructure failure in the form of power outages or structural failure, and difficulty driving, especially for 
large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the maximum reported amount of property damage due to 
thunderstorm winds and high winds in Humboldt County resulted in millions of dollars in damages.  It‟s 
anticipated that damages to the City of Hardy would be limited.  It was estimated that there would 0.9% in 
damages to structures of the City from a thunderstorm and lightning event.  The committee estimated that 
high winds have a lesser impact than that of thunderstorms and lightning; therefore it‟s estimated that 
0.7% of the community would be impacted.  
 
Estimated residential structural damage due to Windstorms (0.7%) = $2,777 
Estimated commercial structural damage due to Windstorms (0.7%) = $36,342 
Estimated agricultural structural damage due to Windstorms (0.7%) = $310 
Estimated industrial structural damage due to Windstorms (0.7%) = $0 
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Total estimated structural damages due to Windstorms = $39,430 
 
2.1.4.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Hardy is exposed to severe winter 
storms.  Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high 
winds.  Events that may accompany severe winter storms include windstorms, transportation incidents 
and infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
Based on historical data from the NCDC, most damages are recorded on a County basis.  It‟s been 
estimated by the hazard mitigation committee that impacts due to severe winter storms are similar to that 
of windstorms; therefore, it‟s estimated that the City would experience losses equaling approximately 
0.7% of the total structural values in the community.   
 
Estimated residential structural damage due to Severe Winter Storms (0.7%) = $2,777 
Estimated commercial structural damage due to Severe Winter Storms (0.7%) = $36,342 
Estimated agricultural structural damage due to Severe Winter Storms (0.7%) = $310 
Estimated industrial structural damage due to Severe Winter Storms (0.7%) = $0 
Total estimated structural damages due to Severe Winter Storms = $39,430 
 
2.1.5.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee 26-
50% of the people and structures in the city could be impacted by a hailstorm.  Accompanying events 
include thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and 
at times flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 19 hailstorms reported in Humboldt County, with 1 directly impacting the City of Hardy, 
which incurred $0 in reported property damage.  It is estimated that while a smaller extent of the 
community would be impacted by a hailstorm than a severe winter storm, the severity of damages would 
be higher.  Therefore, on average, it‟s estimated that structures could experience damages resulting in 
approximately 0.7% of their assessed value:  
 
Estimated residential structural damage due to Hailstorms (0.7%) = $2,777 
Estimated commercial structural damage due to Hailstorms (0.7%) = $36,342 
Estimated agricultural structural damage due to Hailstorms (0.7%) = $310 
Estimated industrial structural damage due to Hailstorms (0.7%) = $0 
Total estimated structural damages due to Hailstorms = $39,430 
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2.1.6.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated that 51-75% of the city would be impacted.  The most 
common events that have taken place in recent years include the H1N1 virus.  The flu and pneumonia 
are also two common viruses that impact residents of the City.  Wright County Public Health constantly 
strives to provide shots and other preventable measures for such viruses.  Other transferable diseases 
are generally transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
2.1.7.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that 10-25% of the 
City would be impacted due to the fact that residents must ensure they are not exposed to the heat for a 
long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also impact the 
local and regional economy due to a lowered to the crop yield, which may cause a shortage of crop for 
livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
 
2.1.8.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Hardy, drought 
impacts the local and regional economy because without a sufficient yield of crops, there may be a 
shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
 
2.1.9.  Vulnerability Assessment for Tornadoes 
The entire population of Hardy is exposed to tornadoes. It was estimated by the hazard mitigation 
committee that more than 75% of the City would be impacted by a tornado.  Such events often 
accompany thunderstorms and lightning, hailstorms and windstorms.  The impacts depend on the extent 
of the size and intensity of the tornado.  Impacts are discussed in the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 
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F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
As recorded by the NCDC, multiple tornado events have been reported in Humboldt County, with one 
directly impacting the City of Bradgate.  The maximum amount of property damage incurred in one 
recorded event equaled $2,500,000, within Bradgate, which accounts for100% of the city‟s assessed 
residential, commercial, agricultural and structural values.  Based on this historical data it was estimated 
that 100% of the city‟s structures could be impacted by a severe tornado event as has been seen within 
Bradgate; a City double the population of Hardy.  
 
Estimated residential structural damages due to Tornado (100%) = $396,730 
Estimated commercial structural damages due to Tornado (100%) = $5,191,770 
Estimated agricultural structural damages due to Tornado (100%) = $44,300 
Estimated industrial structural damages due to Tornado (100%) = $0 
Total estimated structural damages due to Tornado (100%) = $5,632,800 
 
2.1.10.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, could impact more than 75% of the community depending on the type 
of material transported.  Accompanying events include transportation incidents. See Section 6 for a map 
of all transportation routes throughout the City.   
 
The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
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Loss Estimate Calculation: 

The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.11.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
are very isolated events in the City of Hardy because most buildings are detached. The committee 
estimated that 10-25% of people and property are affected in one event.  Damages to buildings may be 
substantial or minimal, depending on when the fire was controlled.  People inside a structure where a fire 
occurs could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.12.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can occur in many forms resulting from failure or impact of motor vehicles and/or 
rail cars.  Hardy is located at the intersection of two County Highways; their location is identified in the 
Transportation Map located in Section 6 of this Appendix.  The City is also crossed by the Union Pacific 
Railroad.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
involved.   Injuries and property damage depend on the extent of the event and its cause.  The impacts 
are generally isolated and less than 25% of the people and property of Hardy would be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 
 
2.1.13.  Vulnerability Assessment for Structural Failure 
The collapse (part or all) of any public or private structure including roads, bridges, towers, and buildings 
is considered a structural failure.  Structural failures only impact the space surrounding the failure.  
Heavily traveled roads and bridges are regularly inspected for stability.  Structural failure most commonly 
occurs in dilapidating structures.  Accompanying events include windstorms, thunderstorms and lightning, 
severe winter storms and tornadoes.  Structures that cannot withstand such events result in shambles.  
Person‟s inside could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Similar to structural fires structural failure is such an isolated event, it would be insignificant to provide a 
loss estimate.  A structural failure could occur in any one structure within the City. 
 
2.2 Exposure Assessment for Flash Flooding 
 
Exposed Structures 
The hazard mitigation committee estimated that more than 75% of the community would be impacted by 
flash flooding.  Flash flooding results from intense rainfall over a brief period of time; therefore, it was 
determined that the majority of flash flooding within the City of Hardy would occur in low-lying areas with 
poor drainage.  Based on the contour map, there is one area near the downtown, which represents the 
highest part of the City; however, the areas surrounding this sit in lower areas.  Any areas below contour 
1130 were determined to be exposed to flash flooding.  Based on this it was estimated that 16 dwellings, 
9 commercial structures and 2 agriculture structures were located in potential areas of flash flooding.   
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Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 36 residents, 9 commercial persons  and 2 agricultural persons exposed to 
flash flooding; making a total of 47 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 33 16 48% $396,730 $251,240 63% 

47 47 100% 

Commercial 20 9 45% $5,191,770 $2,897,990 56% 

Agricultural 4 2 50% $44,300 $2,560 6% 

Industrial 0 0 - $0 $0 - 

Total 57 27 47% $5,632,800 $3,151,790 56% 

 
2.2.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is typically limited 
to those that live in areas with poor drainage.  It is evident that a majority of areas exposed to flash 
flooding are in the downtown.  This may be due to the inability to transport storm water outside of these 
areas quick enough. 
 
Impacts from flash flooding typically take form in property damage to structures.  Accompanying hazard 
events that may result in flash flooding include thunderstorms and lightning, hailstorms, windstorms river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $12,562 
Estimated commercial structural damage due to Flash Flooding (5%) = $144,900 
Estimated agricultural structural damage due to Flash Flooding (5%) = $128 
Estimated industrial structural damage due to Flash Flooding (5%) = $0 
Total estimated structural damages of Flash Flooding = $157,590 
 
2.3  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous facilities was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that 100% of residents are exposed. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 33 32 97% $396,730 $382,490 96% 

47 47 100% 

Commercial 20 20 100% $5,191,770 $5,191,770 100% 

Agricultural 4 3 75% $44,300 $2,580 6% 

Industrial 0 0 - $0 $0 - 

Total 57 55 96% $5,632,800 $5,576,840 99% 

 
2.3.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Hardy are Underground Storage Tanks, which have 
a limited impact such as an explosion or groundwater contamination, if leaking.  While only minor 
incidents have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT 
incident could potentially impact more than 75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all 4 fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility (10%) = $38,249 
Estimated commercial structural damage due to HAZMAT – Fixed Facility (10%) = $519,177 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility (10%) = $258 
Estimated industrial structural damage due to HAZMAT – Fixed Facility (10%) = $0 
Total estimated structural damages of HAZMAT – Fixed Facility = $557,684 
 
2.4 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that less than 10% of the community would be impacted by 
grass or wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the 
City, areas of open space (lands equaling 1 acre or more with no structures) identified using ArcGIS.  
Once this area was identified a 100 meter buffer was placed around the area to signify the “hazard zone”, 
or the property that could potentially be impacted by a grass or wild-land fire.  The resulting map is shown 
in Section 6.  Based on this map, it was estimated that 32 dwellings, 20 commercial structures and 4 
agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
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estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated that 100% of residents could be exposed to grass or wild-land fires. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 33 32 97% $396,730 $391,000 99% 

47 47 100% 

Commercial 20 20 100% $5,191,770 $5,191,770 100% 

Agricultural 4 4 100% $44,300 $44,300 100% 

Industrial 0 0 - $0 $0 - 

Total 57 56 98% $5,632,800 $5,627,070 100% 

 
2.4.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Hardy; therefore, structures could be set on 
fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could be 
impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events include 
drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
While the committee estimated that less than 10% of the community is susceptible to impacts from grass 
or wild-land fires.  It is estimated that structures located adjacent to the open space consisting of the 
north, south, east or west portion of the community would be impacted; therefore, the following estimates 
were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire (2%)= $7,820 
Estimated commercial structural damage due to Grass & Wild-land Fire (2%) = $103,835 
Estimated agricultural structural damage due to Grass & Wild-land Fire (2%) = $886 
Estimated industrial structural damage due to Grass & Wild-land Fire (2%) = $0 
Total estimated structural damages of Grass & Wild-land Fire = $112,541 
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Section 3: Mitigation Strategies and Priorities 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 
   
 

Action 
STAPLEE 

Rating 

1.3.1 Warming and Cooling shelter in Fire shed(restrooms, 
supplies, a/c) 

11 

2.1.1 Add extra tiling to upgrade drainage 9 

1.2.1 Public education – NIXLE (text/phone/email warnings) 7 

1.2.3 Distribute weather radio to citizens 6 

1.1.1 Bury power lines 4 

1.1.2 Trim and or remove trees 3 

1.1.3 Pole and line updates 2 

1.2.4 Provide smoke detectors and extinguishers to citizens 2 

2.1.2 Secure HazMat sites 0 

1.1.4 Enforce Nuisance Ordinance 0 
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City of Hardy Hazard Mitigation Goals, Objectives, and Mitigation Actions 
 
 
Goal 1:  To increase public safety due to the occurrence of natural and man-made hazards that afflicts 
the City of Hardy. 
 

Objective 1:  To Increase public safety with community wide improvement. 

Mitigation Action  
1.1.1:  Bury power lines 

1.1.2:  Tree trimming and removal 

1.1.3:  Utility pole and line updates 

1.1.4: Enforce Nuisance Ordinance 
 

Objective 2:  To Increase public safety with community wide preparedness. 

Mitigation Action  
1.2.1:  Public education – NIXLE (text/phone/email warnings) 

1.2.2*:  Construct a tornado safe room 

1.2.3:  Distribute weather radios to citizens 

1.2.4: Provide smoke detectors and extinguishers to citizens 

 

Objective 3:  To increase public safety with community wide recovery. 

Mitigation Action  
1.3.1:  Warming and cooling shelter in Fire Shed (restroom/supplies/a/c) 

 

Goal 2:  To reduce or eliminate building and property damage due to the natural and man-made hazards 

that afflicts the City of Hardy. 
 

Objective 1:  To reduce or eliminate public building and property damage. 

Mitigation Action  
2.1.1:  Add extra tilling and upgrade drainage 

2.1.2:  Secure Hazardous Materials sites 
 
*Note – Action added after STAPLEE 
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Section 4: Action Plan 

 

1.3.1 Warming and Cooling Shelter in Fire Station 

Description This action will give the citizens of Hardy a place to go during 
extreme temperatures.  The Hazard Mitigation Committee 
decided to include restrooms, supplies, A/C and a generator to 
the Fire Station.  

Hazards Addressed Severe Winter Storms, Extreme Heat, Drought 

Priority I 

Responsible Dept./Party City of Hardy 

Estimated Cost Low 

Potential Funding Source City of Hardy, State and Federal Grants 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date Upon availability of funding 

 

1.2.4 Smoke and Fire prevention, public education, awareness and communication 

Description This action is to promote the awareness of fire prevention and 
safety. 

Hazards Addressed Structural Fire 

Priority I 

Responsible Dept./Party City of Hardy 

Estimated Cost Minimal 

Potential Funding Source General Revenue 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 

1.2.1 Public Education – NIXLE (text/phone/email notifications) 

Description This action is to promote the use of NIXLE to the residents of 
Hardy.  NIXLE is a warning system that will notify resident via 
text message, phone call, or email.  

Hazards Addressed Tornados, Severe Winter Storms, Hailstorms, Thunderstorm 
Lightning 

Priority I 

Responsible Dept./Party City of Hardy, Humboldt Co. Sheriff, Humboldt Co. Emergency 
Management 

Estimated Cost Minimal 

Potential Funding Source City Funds 

Mitigation Measure 
Category 

Public Education and Awareness Action 

Target Completion Date 2014 
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1.2.3 Distribute NOAA weather radios to citizens 

Description This action is to distribute NOAA weather radios to the citizens 
of Hardy in order to be prepared for hazardous weather.  

Hazards Addressed Tornados, Severe Winter Storms, Hailstorm, Thunderstorm and 
Lightning 

Priority I 

Responsible Dept./Party City of Hardy 

Estimated Cost Minimal 

Potential Funding Source General Revenue 

Mitigation Measure 
Category 

Public Education and Awareness Action, Prevention Action 

Target Completion Date Ongoing 

 

1.1.2 Tree trimming and structural proximity to power lines 

Description This action is to reduce the frequency of power outages due to 
downed tree limbs and reduce the amount of vegetative debris 
after severe storms.   

Hazards Addressed Thunderstorm and Lightning, Hailstorm, Severe Winter Storm, 
and Windstorms 

Priority II 

Responsible Dept./Party Mid American Energy 

Estimated Cost Minimal 

Potential Funding Source City Funds, Mid-American Energy 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 

1.1.1/1.1.3 Power line and power pole updates/bury powerlines 

Description This action is needed to keep the City of hardy from losing 
power and communications from windstorms, severe winter 
storm and other hazardous weather events.  

Hazards Addressed Windstorms, Energy Failure, Severe Winter Storm 

Priority III 

Responsible Dept./Party Mid-American Energy, City of Hardy 

Estimated Cost Low 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Prevention Action, Property Protection Action 

Target Completion Date 2020 

 

2.1.2 Securing hazardous materials locations 

Description This action will help isolate potential hazard areas within the 
City.  In the case of an event the hazard locations will be 
separated from residential areas of the city. 

Hazards Addressed HazMat- Fixed Facility, Haz. Mat. Transportation 

Priority III 

Responsible Dept./Party  City of Hardy , Gold Eagle Cooperative  

Estimated Cost Minimal 

Potential Funding Source General Revenues, Federal, State, and Local Grants 

Mitigation Measure 
Category 

Property Protection, Natural Resource Protection, Emergency 
Services Protection 

Target Completion Date 2020 
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1.1.4 Enforce nuisance ordinance 

Description This action will help clean up the dilapidated homes and 
nuisances in the City of Hardy.   

Hazards Addressed Structural Failure, Human Disease 

Priority III 

Responsible Dept./Party City of Hardy  

Estimated Cost Minimal 

Potential Funding Source General Revenues 

Mitigation Measure 
Category 

Prevention Action, Property Protection Action 

Target Completion Date 2020 

 

2.1.1Add extra tiling and maintenance to upgrade drainage 

Description This action will update the drainage and tiling throughout the 
City of Hardy.  The upgrades will help with flash flooding 
throughout the city.  

Hazards Addressed Flash Flooding  

Priority III 

Responsible Dept./Party City of Hardy 

Estimated Cost Minimal 

Potential Funding Source General Revenue, Federal, State, and Local Grants 

Mitigation Measure 
Category 

Property Protection Action, Prevention Action 

Target Completion Date Ongoing 

 

1.2.2 Construct a tornado safe room in Hardy 

Description This action is to build or retrofit a building in the City of Hardy to 
be able to withstand tornados and tornado force winds.  

Hazards Addressed Tornados, Thunderstorms and Lightning 

Priority III 

Responsible Dept./Party City of Hardy 

Estimated Cost High 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Structural Mitigation Action, Prevention Action 

Target Completion Date 2020 
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Section 5: Critical Facilities 

 

 Hardy Fire Shed – 120 North Clinton Ave., Hardy, IA (This structure contains the communities‟ 
fire engine and Hardy firefighting equipment.  The building also contains the backup power for the 
well pump for the city water supply. ) 
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Section 6: Community Maps 
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Section 7: Meeting Minutes 
 
 

Minutes of Hardy Hazard Mitigation Meeting on June 2, 2010 @7:00 
 

Meeting lead by:  Justin Harvey 
 
Attendance included: Kathy Petersen, Jeff Crutcher, Linda Humpal, Dean Kruger, Cheryl May, Pat 
Colwell.  
 
Meeting started by looking at the list below and eliminating any hazard that are not applicable to the City 
of Clare, Taken off the list included: river flooding, landslide, dam failure, levee failure, sink hole, 
expansive soils, earthquakes, watershed pollution, pipeline incident, terrorism, public disorder, 
communications failure, and air transportation event.  
 
Next the group identified each of the hazards below and gave instances of it happening or what it could 
affect if event did happen:  
 

1. Tornadoes 
-Building and property damage  

2. Flash Flooding 
-Flash flooding occurs mainly due to poor drainage due to the ditch system infrastructure 

3. Winter Storms 
-The ice and drifting made travel impassable 
-Power was lost for no more than 24 hrs. per outage   

4. Windstorms 
-Property damage, debris and down trees, shingle damage 

5. Hailstorms 
-Crops, property damages, shingles, pets/ livestock  

6. Thunderstorm and Lightning 
-Power outages/ no more than 24 hrs. per outage  

7. Extreme Heat 
-Not terrible lately, livestock in outskirts of town could be affected  
- look out for the elderly and young children 

8. Drought 
-Grass fires become problematic; but city wells are deep and should not be affected  

9. HAZMAT – Transportation 
-2005 a railcar carrying diesel fuel hit a brushcutter sitting in the tracks and created a major 
HazMat spill 
-potential for railcars or trucks carrying bulk chemicals like chlorine, anhydrous ammonia, liquid 
propane, and other fuels 

10. HAZMAT – Fixed Facility 
-Elevator stores bulk corn outside in winter months and takes months after spring thaw to clean up 
the rotten corn remains  
-Elevator has areas that store chemicals, compressed oxygen tanks, chlorine at the water plant 

11. Energy Failure 
-Ice, wind, lightning, no more than 24 hrs per outage  

12. Human Disease 
-No problems as of yet, potential with rotting corn problem, H1N1 

13. Structural Fire 
-Had a elevator fan fire, vehicle fires  
-Contracted with Renwick Fire/ Planned fires utilize Hardy Fire Facility   

14. Structural Failure 
-Snow loads and heavy winds have capability 
-Some unsafe housing   

15. Transportation Event 
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-Derailed railroad cars, traffic accidents on county road 
 
 
Meeting ended @ 8:00pm 

 
Minutes of Hardy Hazard Mitigation Meeting on July 7, 2010 @7:00 

 
Meeting lead by:  Justin Harvey 
 
Attendance included: Kathy Petersen, Linda Humpal, Cheryl May, Merri Powell.  
 
 
Performed the Hazard Risk Analysis.  
 
Set-up next meeting time- August 4 @ 7:00 
 
 
Meeting ended @ 8:30pm. 

 

Minutes of Hardy Hazard Mitigation Meeting on August 4, 2010 @7:00 
 

Meeting lead by:  Justin Harvey 
 
Attendance included: Kathy Petersen, Linda Humpal, Pat Colwell (EMA), Jennifer Crutcher, Dean 
Kruger(Sheriff).  
 

 Identified Mitigation actions for each of the Hazards Identified 

 Set time for next meeting Sept. 1, 2010 
Flash Flooding -  
Add extra tiling to upgrade drainage  
Purchase 3” trash pump  
Eve spout and runoff drainage ordinance 
Thunderstorm and Lightning -  
Install lightning rods/ grounding systems in homes and neighborhoods  
Provide surge protectors for citizens  
Trim Trees  
Energy Failure - 
Pole and line updates  
Trim Trees  
Windstorm –  
Burying power lines  
Removing and trimming trees  
HazMat. Fixed Facility –  
Securing hazardous materials sites 
Public Education - NIXLE (text/ email/ phone notification) 
Tornados – 
Distribute weather radios 
Update sirens  
Tornado saferoom  
HazMat. Transportation -  
Public Education - NIXLE messages 
Update signage, crossbars, and lights on railroad track in town  
Tree removal in view of oncoming trains 
Severe Winter Storms -  
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Warming shelter (Fire Shed) upgrades (restrooms, supplies) 
Hailstorms – 
Public Education – weather radios  
Structural Fire -  
Building codes and inspections  
Provide smoke detector and extinguishers to citizens  
Human Disease -  
Public Education  
Public vaccinations  
Watershed Pollution –  
Update or install new septic systems  
Maintain floodwater with increased drainage and watershed studies 
Public Education   
Extreme Heat –  
Update A/C system in Fire Shed for cooling center (supplies, fans, restrooms) 
Fans available for citizens  
Grass or Wild-land Fire –  
Public notification on non-burn days 
Update burn ordinance 
Structural Failure –   
Enforce ordinance and update building codes  
Securing public property  
Safety inspections for private property  
 
 
Meeting Ended @ 8:00pm. 

 

Minutes of Hardy Hazard Mitigation Meeting on September 1, 2010 @7:00 
 

Meeting lead by:  Justin Harvey 
 
Attendance included: Linda Humpal, Pat Colwell (EMA), Jeff Crutcher, Leonard Ferry, Cheryl May, 
Jennifer Crutcher. 
 

 Reviewed Mitigation actions for each of the Hazards Identified 

 Performed the STAPLEE Analysis  

 Set time for next meeting Oct. 6, 2010 
 
Meeting ended @ 7:45pm. 

 

Minutes of Hardy Hazard Mitigation Meeting on December 1, 2010 @ 6:00pm 
 

Meeting lead by:  Justin Harvey 
 
Attendance included: Linda Humpal, Leonard Ferry, and Kathy Petersen.  
 

 Reviewed the STAPLEE Analysis  

 Reviewed the Goals and Objectives Outline 

 Discussed Hardy‟s Critical Facilities 

 Performed the Prioritization and Implementation worksheet  
 
Meeting Ended at: 7:00pm 
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Section 8: Resolution 
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Appendix F: City of Humboldt 
The City of Humboldt performed a plan update to their 2009 plan, which was approved on March 25, 
2011.  In doing so, the community reviewed the risk assessment, vulnerability assessment and mitigation 
strategies.  The community determined that little has changed from the time the plan was previously 
approved.  The only changes made to the community‟s plan were to the Action Plan, in which the 
community reviewed their progress of hazard mitigation actions and amended some of the completion 
dates established for the mitigation strategies.  To view the updated Action Plan, see Section 4 of this 
appendix.  The updated plan was re-adopted on February 19, 2013. 

Section 1: Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 
 

Hazard 
Historical 

Occurrence 
Probability 

Vulnerabilit
y 

Maximu
m Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Thunderstorm and 
Lightning 

 
5 

 
5 

 
5 

 
5 

 
1 

 
4 

 
25 

Tornado 1 1 5 5 5 5 22 

Flash Flooding 5 4 3 3 2 5 22 

Hailstorm 2 4 4 5 2 5 22 

Severe Winter Storm 5 5 5 5 1 1 22 

Structural Failure 2 3 3 3 5 5 21 

Communications Failure 1 3 5 5 2 5 21 

River Flooding 5 4 2 1 3 1 16 

Windstorm 5 5 2 2 1 1 16 

Structural Fire 2 1 1 1 4 5 14 

 
 
The committee decided that the following hazards were not applicable or would have little effect on the 
City of Humboldt : 
 

Animal/Plant/Crop Disease 
Sink Holes 

Expansive Soils 
Earthquakes 
Extreme Heat  

Drought 
Transportation – HAZMAT 
Fixed Facility – HAZMAT 

Pipeline Incident 
Energy Failure 

Terrorism 
Public Disorder 
Human Disease 

Wild & Grass Fire 
Transportation Incident 

Air Transportation Events 
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Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated area.  
Since there are few animals and crops present within the City the committee determined that this hazard 
should be excluded. 
 
Sink Holes were considered not applicable to the City of Humboldt because there wasn‟t any historical 
data that could be found to support the possibility of sinkholes, nor were there any residents that could 
remember sinkholes occurring within or near the community.  Sinkholes often occur in places where there 
was a lot of mining, and there have never been any mining operations in close proximity to Humboldt. 
 
Expansive Soils were considered not applicable to the City of Humboldt due to the lack of historical data 
supporting expansive soils in the area.  Expansive soils, and incidents related to expansive soils, are 
more commonly found in eastern Iowa near the Mississippi where more clay soils are found.  Members of 
the community also didn‟t remember expansive soils occurring or presenting a problem to Humboldt. 
 
Earthquakes were considered to have little effect to the City of Humboldt.  The effects of an earthquake 
are possible to be felt in Humboldt, however, due to the city‟s distance from the nearest fault line, if an 
earthquake did occur it would feel as if a large truck was passing by.  This would most likely cause little 
damage to utilities or structures in the city.  
 
Extreme Heat was removed from consideration in the hazard mitigation plan due to the low amount of 
problems that are caused by extreme heat.  The only problem that the City of Humboldt has experienced 
is some citizen might suffer heat stroke during extreme heat incidents. The hazard mitigation committee 
estimated that 1-2 people experience heat stroke ever year due to lack of air-conditioning.  However, 
upon examining the problem and what the city could do to further eliminate that problem, the hazard 
mitigation committee removed extreme heat from the plan due to the low frequency of incidents. 
 
Drought was considered to have little effect on the City of Humboldt.  During the droughts that are 
recorded in Appendix C, the city itself suffered very little.  They didn‟t have any issues with the water 
supply.  The only adverse effects is that the county has had to issue burn bans.  
 
Transportation – HAZMAT there is a concern for hazardous materials that are transported (route 3 & 
169) through town, however, due to the lack of historical frequency, the hazard mitigation committee 
decided that the hazard would not be addressed further in the hazard mitigation plan.   
 
Fixed Facility – HAZMAT was considered to have little effect on the City of Humboldt.  There are fixed 
facilities that house hazardous materials, but the City of Humboldt has never experience any problems of 
note.  The only problem that the hazard mitigation committee remembered is that there was a small leak 
in one of the diesel tanks, but that had been fixed.   
 
Pipeline Incident throughout the entire history of Humboldt they‟ve never experienced a pipeline 
incident.  Due to the lack of historical experience, the hazard mitigation committee decided to remove this 
hazard from the plan.  
 
Energy Failure was eliminated from further consideration in the hazard mitigation plan due to the fact 
that it is a man-made disaster.  During the development of the plan FEMA representatives informed the 
hazard mitigation committee that only natural disasters truly needed to be covered in the hazard 
mitigation plan.  Upon receiving this information, and because mitigation actions that covered energy 
failure were also mitigation actions for natural hazards, the hazard mitigation committee decided to no 
longer address energy failure in the plan.  

 
Terrorism was determined by the hazard mitigation committee to be non-applicable to the City of 
Humboldt.  The hazard mitigation committee discussed how there is always the potential for terrorism to 
occur, but the committee decided that there is very low probability that Humboldt would suffer a terrorist 
event.    
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Public Disorder was determined by the hazard mitigation committee to be non-applicable to the City of 
Humboldt, given the city‟s history.   
 
Human Disease was removed from further consideration in the hazard mitigation plan due to the lack of 
historical occurrence in Humboldt.  This is not to say that Humboldt has never experienced any kind of 
disease before, but that they‟ve never felt the effects of a pandemic.  Due to this fact, the hazard was 
labeled by the hazard mitigation committee is non-applicable. 
 
Wild & Grass Fire was eliminated as a hazard addressed in the plan due to the limited impact it has on 
the city.  This is a major concern for the fields outside city limits since they have the potential for field 
fires; but, inside city limits there isn‟t much concern for wide-spread grass fires.   
 
Transportation Events were considered to not be applicable to the City of Humboldt due to the lack of 
large transportation events that have occurred in Humboldt.  There will always be accidents, but 
Humboldt doesn‟t receive the traffic volume for transportation events to be a large cause of concern. 
 
Air Transportation Events were considered not to be applicable to the City of Humboldt due to the 
historical lack of air transportation events. 
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The following are the results of the Hazard Risk Analysis that the committee completed, with a detailed 
explanation for each of the resulting scores.   
 

Hazard Thunderstorms and Lightning 

Location The location of Thunderstorms and Lightning may occur anywhere within the planning 
area. See section 6 of this appendix for a map of the city. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted 
the City.  Based on this data and the fact that thunderstorms and lightning are a 
common occurrence in the Midwest, the hazard mitigation committee determined that 
more than 10 thunderstorms and/or lightning strikes have been experienced in the City 
in the last 12 years. 

Probability Thunderstorms are one of the most common natural hazards throughout the world.  In 
the United States, approximately 100,000 thunderstorms occur each year.  The 
southeastern U.S. has the greatest number per year, with some areas in Florida 
experiencing an average of 90 days of thunderstorm activity per year.  This is mostly 
due to the proximity to the Gulf of Mexico and the Atlantic Ocean, which provide an 
ample amount of warm, moist air.  This central area of U.S. is home to the most severe 
thunderstorms in the world.  About 85 percent of the 45 to 65 thunderstorms Iowa 
experiences annually occurs between April and September with the peak month being 
June.  At times, these thunderstorms become severe producing hail, high winds, 
torrential rains, and an occasional tornado. 
 
Frontal thunderstorms are common along the boundaries between warm and cold air 
masses in mid-latitudes.  At an air mass boundary, warm air (which is less dense than 
cool air) is forced to rise over a mass of cool air.  This movement of air can cause 
thunderstorms to form if enough moisture exists in the atmosphere. 
 
Every year there are going to be, at the very least, several severe thunder and lightning 
storms that will blow through Iowa, and in doing so, will affect Humboldt. 

Vulnerability Due to the wide area that thunderstorms affect, the hazard mitigation committee 
estimated that the entire community would be adversely affected by thunderstorms and 
lightning.  This is due to the amount of wind and rain that come with thunderstorms and 
lightning; generally everyone will suffer some kind of damages (fallen tree limbs, 
debris, etc.) during the course of the storm. 

Maximum Threat Due to the vast areas that thunderstorm systems cover, the entirety of Humboldt is 
spatially affected in the event of thunderstorms and lightning.   

Severity of Impact While the vast majority of people in Humboldt will be affected by any single severe 
thunderstorm, the damages that are incurred would be fairly minor.  Examples range 
from downed trees/tree limbs, vegetative debris, short term power loss, minor roofing 
damages, etc.   

Speed of Onset There is generally some warning that is provided as to when thunderstorms are going 
to occur, but there are times when thunderstorms can roll in very fast and hit the 
community.  The hazard mitigation committee estimated that can be less than 5 hours 
warning time for severe thunderstorms.   
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Hazard Tornado 
Location The location of Tornadoes may occur anywhere within the planning area.  See section 6 

of this appendix for a map of the city. 

Historical 
Occurrence 

As seen in the NCDC data shown in Appendix M, Humboldt County has been reported 
to have experienced tornados that have caused extensive property damage.  However, 
only one incident was reported for the City of Humboldt.  Based on this data, it was 
determined that there have been less than 2 tornadoes impacting the City of Humboldt 
in the last twelve years. 

Probability Given the history of historical occurrences and the fact that Iowa is in a region where 
tornadoes occur frequently, the hazard mitigation committee decided that the probability 
of a tornado touching down within the city limits of Humboldt  would be rare. 

Vulnerability The hazard mitigation committee discussed that if a tornado did touchdown in Humboldt 
that more than 75% of people and property would be affected.  This is because even if 
the tornado touched down in part of the town, the entire city would feel the effects.  The 
effects would range from physical damage to the emotional.  

Maximum Threat Due to the size of Humboldt, the hazard mitigation committee determined that if a 
tornado did touchdown or go through Humboldt that it would spatially impact more than 
75% of the community. 

Severity of Impact In the event that a tornado does touchdown within city limits the likelihood that there is 
going to be multiple deaths and property destroyed beyond repair is very likely.  If the 
tornado was at the strength that it would be able to destroy buildings, the effects from 
destruction would most likely cause the shutdown of essential services to a portion, if 
not all of the city.   

Speed of Onset While tornado-likely weather can be predicted, the actual formation of tornadoes can 
happen in the matter of minutes, if not seconds.  Therefore the hazard mitigation 
committee decided that there is minimal to no warning time for a tornado.  
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Hazard Flash Flooding 

Location The location of Flash Flooding may occur anywhere within the planning area.  See 
section 6 of this appendix for a map of the city. 

Historical 
Occurrence 

Flash flooding generally occurs in the City when large amounts of rain fall in a short 
period of time. When this happens there‟s ditch flooding, backup in basements, and 
other flash flood impacts.  The NCDC data only shows one countywide flash flood 
event having occurred in Humboldt County in 2004; however, based the committee‟s 
recollection of the number of times that there have been basement backups, it was 
determined that flash flood events have occurred more than 10 times in the last 12 
years. 

Probability The probability that there will be a rain event that will generate a large amount of rain in 
a short time is likely.  The hazard mitigation committee, based on their prior experience 
and the probability of the event to occur, estimated that the chance for flash flooding is 
between 11% and 89%.  

Vulnerability The hazard mitigation committee estimated that the percentage of people and property 
that would be affected by flash flooding was anywhere between 25%-49%.  This is 
mainly due to the fact that the hazard mitigation committee took into consideration the 
amount of basements that might be impacted by large amounts of rainfall that result in 
flash flooding. 

Maximum Threat The spatial extent of flash flooding throughout all of Humboldt was estimated by the 
hazard mitigation committee to be anywhere between 25%- 49%. 

Severity of Impact In Humboldt, in the past flash flooding has caused road closings, wastewater treatment 
bypasses, lots of flooded basements, and even the evacuation of the health care 
center.  Since its flash flooding the waters that accumulate generally recede within 
hours; at most a couple of days.  Due to the amount of bypassing there is the potential 
(although it‟s small) for minor illnesses to occur.  

Speed of Onset Flash flooding occurs with minimal or no warning time.  There may be warning as to 
when a storm event might occur, but none as to when flash flooding occurs.  
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Hazard Hailstorm 

Location The location of Hailstorms may occur anywhere within the planning area.  See section 
6 of this appendix for a map of the city. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 10 recorded 
hailstorms that impacted were reported as impacting Humboldt since 2000.  However, 
according to the hazard mitigation committee, very few of these actually impacted the 
City; therefore, it was determined that there have only been2-4 hailstorms that have 
impacted the community in the past 12 years. 

Probability The hazard mitigation committee estimated that the probability of a hailstorm event to 
occur is likely.  While the there haven‟t been many significant hailstorm events that 
have affected Humboldt, due to the amount of high winds that are in the area there is 
generally a hailstorm every year.  However, these yearly hailstorm events are generally 
small. 

Vulnerability Hailstorm events have an effect on the majority of the homes and properties throughout 
Humboldt.  The hazard mitigation committee estimated that this would be anywhere 
between 50% - 74%. 

Maximum Threat Hailstorm events are very broad and cover a large amount of area.  Due to the size of 
Humboldt, a typical hailstorm event would cover more than 75% of the town. 

Severity of Impact Damage from hailstorm can vary depending on how large the hailstones are.  It is 
estimated that damage from hail approaches $1 billion in the U.S. annually.  U.S. 
Agriculture is typically the most affected by such hailstorms, hail causes severe crop 
damage, and even a minor storm with relatively small size hailstones can have a 
devastating effect.  Damage to vehicles, roofs (residential & commercial), and 
landscaping are the other things most commonly damaged by hail.  Hailstones also can 
pose a health risk to anyone who is caught outside without shelter, as larger hailstone 
could cause serious bodily harm. 
 
While there may be a lot of monetary damages done to roofs and cars outside of 
garages, the actual damage done has a limited impact on the quality of life.   

Speed of Onset Hailstorms can occur suddenly, and without warning, often resulting from a severe 
thunderstorm or even a tornado.  Since even those events can occur quickly, there is 
minimal to no warning time. 
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Hazard Severe Winter Storm 

Location The location of Severe Winter Storms may occur anywhere within the planning area.  
See section 6 of this appendix for a map of the city. 

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being more 
that 10 severe winter storms having had impacts on the community in the last 12 years. 

Probability Seasonal snowfall averages 32 inches across Iowa and varies from around 40 inches in 
northeast Iowa to about 20 inches in the extreme southeast corner of the State.  The 
snow season normally extends from late October through mid-April but significant snows 
have fallen as early as September 16 (1881) to as late as May 28 (1947).  The average 
number of days per season with snow cover one inch or deeper varies from about 30 
days along the Missouri border to around 85 days along the Minnesota border.  In about 
half of all winters, the State of Iowa experiences at some location a daily snowfall of five 
to six inches or more is recorded in snowiest months, averaging about seven inches 
each.  However, late winter and early spring storms in March and April have produced as 
much as 27 inches of snow in a single storm and 24-hour amounts have reached 24 
inches.  The snowiest winter of record (since 1887-1888) was 1961-1962 with a 
statewide average of 59.0 inches while the lowest State average, only 11.9 inches, 
occurred in the winter of 1965-1966. 
 
Every winter, there will be severe winter storms that will occur throughout Iowa, including 
the City of Humboldt.   

Vulnerability Everyone is vulnerable to winter storms as it affects everyone throughout the city.  
Everyone has hazardous driving conditions in the event of a storm, everyone must suffer 
through the bitter cold in the event of extreme cold, and it‟s possible for a roof to collapse 
due to heavy buildup of snow.  However; again, like all of the other hazards, the elderly 
are the most susceptible to having problems.  If elderly people need medical attention 
during blizzard emergency vehicles may not be able to get to them in time. 
 
The only vulnerable part to facilities during winter storms are frozen and exploding water 
pipes, as this would flood the structure and cause further damage. 

Maximum Threat Severe winter storms are a very broad event that would affect the entire extent of the 
City of Humboldt. 

Severity of Impact The impact of severe winter storms can be wide ranging depending on what kind of 
winter storm hits the city.  Any kind of snow can hinder travel and slow emergency 
response as well as cause concern in the event of a power outage.  Blowing snow can 
also decrease visibility on the roads as well as cause snow drifts which can vary in 
height, from a few feet, to being able to block people inside their homes.  Extreme cold 
can cause vehicles to have difficulty starting, possibility of frostbite to those venturing 
outside, and the freezing and bursting of water pipes. 
 
The worst case winter storm scenario is a heavy blizzard event where the roads and 
buildings are unable to be cleared in combination with power outage.  This would be the 
most dangerous situation and would be dangerous for all age groups, both the young 
and the old. 
 
However, the worst case scenario has never occurred in Humboldt.   

Speed of Onset Weather services are able to accurately predict when winter storms are going to start 
having an effect on certain areas.  This give cities such as Humboldt more than 24 hours 
of warning. 
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Hazard Structural Failure 
Location The location of a Structural Failure may occur anywhere at any one building within the 

planning area.  See section 6 of this appendix for a map of the city. 

Historical 
Occurrence 

According to the hazard mitigation committee there have been 2-3 structural failures 
within the community within the past 50 years.  

Probability As in a lot of towns throughout Iowa, there are some buildings that are a hundred 
years old or more.  There is always the possibility of structural failure to occur, 
especially in the older buildings.   

Vulnerability There are older buildings scattered all throughout Humboldt.  This is not to say that all 
of those buildings are going to all fail simultaneously, but the hazard mitigation 
committee tried to predict the total percentage of people and property that would be 
affected structural failure.  Thus the hazard mitigation committee estimated that the 
total percentage of people that would be exposed to structural failure would be 25%-
49% but the vulnerability would probably be less than 1%.   

Maximum Threat Going along with vulnerability, the hazard mitigation committee estimated that if you 
lumped  together each pocket of structural failure potential the total area would cover 
anywhere between 25%-49% of the City of Humboldt, but the actual amount of area 
affected when an incident does occur would be less than 1%. 

Severity of Impact Due to the nature of structural failure (a building or structure collapsing) there would be 
major and long term property damage.  And if the structure was still standing, any 
failure may have caused damage that would threaten structural stability in the future. 

Speed of Onset When a structure physically fails it fails fast, giving no warning time.  There may be 
signs to signify that a building has the potential to fail, but it is hard to predict when 
exactly that is going to be.   

 
 

Hazard Communications Failure 
Location The location of Communications Failure may occur anywhere within the planning area. 

Historical 
Occurrence 

To the knowledge of the hazard mitigation committee, the City of Humboldt hasn‟t 
experienced few, if any, periods of communications failure. 

Probability The probability of communications failure is always possible.  The reason why it‟s 
possible is because if there is an incident (like a tornado) then almost all 
communications in the area would be knocked out until they could be brought back up 
online.   

Vulnerability In the event that there was a communications failure the entire city would be affected.  
Due to the event that would have to happen to knock out communications in Humboldt, 
it would most likely knock out both landlines and wireless communication.  With both 
landlines and wireless communication gone, all of the residents in Humboldt would be 
affected.   

Maximum Threat During a communications failure, the entire town would be impacted by the 
communications failure. 

Severity of Impact Communications failure in itself doesn‟t cause any injuries or property damage; 
however, being unable to communicate effectively can.  For example, someone who is 
in need of emergency medical attention would be unable to contact emergency staff as 
effectively if they didn‟t have the use of telephones and cell phones.   

Speed of Onset Communication failures are sudden and occur without any kind of warning.  In fact, in 
most cases, they are generally a result of downed power lines caused by another 
hazard. 
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Hazard River Flooding 
Location Refer to section 6 of this appendix for  the location of any potential River Flooding 

Historical 
Occurrence 

T Since 2000 there have been 43 flood events recorded in Humboldt County.  The 
hazard mitigation committee feels that river flooding has been more severe and 
frequent in recent years.  The committee recalls there being more than 10 river 
flooding events that have impacted the community since 2000. 

Probability From looking at the top 10 historical crests that have occurred in Humboldt there have 
been 3 instances in the last 10 years.  This gives river flooding, at least major river 
flooding, about a 30% chance to occur given recent history.  But given that this is only 
taking into account historical cresting, the probability of the river levels reaching higher 
than 8 feet is likely.   

Vulnerability While the community may experience river flooding, when it does flood the amount of 
people and property that are affected is minimal.  It was estimated that when the water 
is at flood stage that 10%-25% of the people and property of the City of Humboldt are 
affected, but not every property that is affected may experience damages. 

Maximum Threat The maximum threat can most easily be seen by viewing the FEMA FIRM (Flood 
Insurance Rate Map) for the community.  In that map it shows the extent of flooding via 
Zone A, A1, A4, A8 and B flood zones.  Taking into account every flood zone, less 
than 10% of the community would be spatially impacted by flood waters.     

Severity of Impact Below is a description of flooding impacts that occur in the City of Humboldt according 
to the National Weather Service – Advanced Hydrologic Prediction Service. 

Flooding Impacts 
 

16 ft – The water plant shuts down 
15 ft – Flooding begins affecting streets from 13

th
 Ave S. southward 

14 ft – Flooding threatens the pump room at the water plant 
11 ft  – Sandbagging begins at the water treatment plant 
10 ft – Water begins affecting the city park 
9 ft – Storm sewer problems begin from South 13

th
 Ave. S. southward 

8 ft – Agricultural flooding occurs from the south edge of Humboldt to the confluence 
with the East Fork Des Moines River 
(http://water.wather.gov) – 7/27/10 
Since the flood levels have historically never reached 16ft the water plant has never 
had to been shut down, however, that does mean that flood waters certainly do have 
the possibility to threaten the water utility.  Thus it is possible that some services may 
be shut down for 24 hours or more.    

Speed of Onset River flooding happens gradually over the span of days, or hours, at the very least.  
River flooding also can be forecasted accurately due to river gauges and carefully 
watching the water levels upstream of Humboldt.  Due to this, the hazard mitigation 
committee decided that there is more than 24 hours warning time to prepare for river 
flooding.   

 
 

http://water.wather.gov/
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Hazard Windstorm 

Location The location of Windstorms may occur anywhere within the planning area.  See section 6 
of this appendix for a map of the city. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  Based on this data it was estimated that 
windstorms have occurred more than 10 times within the community in the last 12 years. 

Probability Winds at 10 meters/32.8 feet above ground level average about 11.5 mph.  Highest 
average wind speeds are usually recorded in March and April with the annual minimum 
occurring in July and August.  Winds of 55 mph or greater are recorded about once every 
other year at any one site while sustained speeds of 75 mph or greater occur about once 
every 22 years.  The highest wind gusts typically occur with thunderstorms during the 
late spring and summer and are of very short duration.  The typical thunderstorm severe 
wind event affects only a very small geographic area.  However, a variety of 
thunderstorms, known as the derecho (Spanish for straight) can produce very 
widespread windstorms with mid-summer being the preferred time of derecho 
occurrence.  However, storm systems can generate widespread wind gusts in excess of 
50 mph for several hours, with the spring and fall being the most common time for these 
non-thunderstorm wind events.   
 
Iowa is one of the top 10 windiest states in the United States, so the probability of 
windstorms occurring is very likely.  Given the history of wind events in the city, there is a 
100% chance that windstorms will occur. 

Vulnerability The population of Humboldt is generally protected from windstorms, as long as they stay 
within shelter and stay off the roads.  Windstorms often make it hazardous to drive as 
high winds can start blowing vehicles, and in doing so, cause accidents.  Limbs and 
branches from trees can be hazardous as they are torn off of trees from the strong gusts 
of winds.   
 
The facilities or utilities, that are the most vulnerable to windstorms is anything that is 
located above ground.  Typically this is power and telephone lines.  These are generally 
downed in windstorms because limbs and branches from trees hanging over them may 
fall down on top of the lines, causing them to break, and causing power or 
telecommunication loss to the areas those utilities facilitated.   
 
The hazard mitigation committee estimated that on average about 10%-24% of the 
people and property in Humboldt are affected by windstorms.  The thing that most people 
have to worry about is damage from falling and flying debris.  

Maximum Threat Due to the total amount of people being affected by high winds, the hazard mitigation 
committee estimated that the spatial area of people affected would be from anywhere 
between 10%-24%. 

Severity of Impact Windstorms have the ability to damage housing by blowing roofing off of roofs, damaging 
trees by breaking limbs or branches, downed power lines from falling branches and 
limbs, etc.  The impact of windstorms is similar to tornadoes, except that windstorms are 
straight lined, so they  (windstorms) are slightly less destructive than tornadoes because 
wind doesn‟t corkscrew like a tornado does.  

Speed of Onset Sustained high winds can be predicted fairly accurately by weather services.  The hazard 
mitigation committee estimated that on average that they have more than 24 hours of 
warning time.   
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Hazard Structural Fire 
Location The location of Structural Fire may occur anywhere at any one building within the 

planning area. See section 6 of this appendix for a map of the city. 

Historical 
Occurrence 

The hazard mitigation committee estimated that there have been 2-3 occurrences of 
significant structural fires. 

Probability Due to the excellent fire protection that is provided by the City of Humboldt‟s fire 
department, the probability of structural fires is very low.  The hazard mitigation 
committee estimated the chances of a structural fire occurring in the next year would 
be 1% or less.   

Vulnerability A structural fire is generally limited to only one structure.  So given that only one 
structure may be on fire, less than 10% of the people and property would be 
affected. 

Maximum Threat In accordance with vulnerability, since most likely only one structure will be aflame at 
a time, less than 10% of the spatial extent of the community would be impacted. 

Severity of Impact Due to the nature of structural fires there is a strong possibility that if people were 
inside of the structure there could be serious injury or illness.  Also, depending on 
the severity of the fire and how long it burns it could cause major or long term 
property damage which threatens structural stability. 

Speed of Onset Structural fires can start incredibly fast, and there isn‟t any kind of warning of when a 
structural fire might occur.  
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Section 2: Vulnerability Assessment & Loss Estimates 

 
The entire community is vulnerable to wide range of hazards, including:  Thunderstorms & Lightning, 
Tornadoes, Flash Flooding, Hailstorms, Severe Winter Storms, Structural Failures, Communications 
Failure, River Flooding, Windstorms, and Structural Fires.  
 
The number of structures and the values for those structures were gained by analyzing the county 
assessor‟s parcel data.  The total number of structures was calculated by counting each of the different 
types of parcels.  The total values of structures were gathered by adding the total building value that was 
given for each parcel of a given class.  The reason why building values were the only value used is 
because most of the hazards have the potential of damaging structures, but will not affect the land that 
those structures sit on (at least not for the long term).   
 
The vulnerability assessment below assessed the vulnerable value of structures that may be damaged by 
thunderstorms and lightning, tornadoes, flash flooding, hailstorms, severe winter storms, structural failure, 
communications failure, windstorms, and structural failure.  The reason why these were all done 
simultaneously is because that can have an effect on the whole, or any part, of the City of Humboldt.  For 
example, thunderstorm and lightning events can span miles, so the whole of Humboldt would be 
enveloped by the potential hazard area.  While structural failure, can happen to any building given 
enough time, as the age of the building will increase the possibility of structural failure.  So the threat for 
structural failure can essentially be anywhere in town.   
 
Exposure Assessment for Thunderstorms & Lightning, Tornado, Flash Flooding, Hailstorm, 
Severe Winter Storms, Structural Failure, Communications Failure, Windstorms, and Structural 
Failure. 

 

 
Type of 

Structure 

Number of Structures Value of Structures Number of People 

# in 
City 

# in 
Hazar
d Area 

% in 
Hazar
d Area 

$ in City $ in Hazard 
area 

% in 
Hazar
d area 

# in 
City 

# in 
Hazar
d area 

% in 
Hazar
d area 

Residential 2,39
4 

2,394 100% $142,632,40
1 

$142,632,40
1 

100% 4,17
7 

4,177 100% 

Commercia
l 

444 444 100% $37,280,988 $37,280,988 100% 

Industrial 33 33 100% $13,836,680 $13,836,680 100% 

Agricultural 269 269 100% $87,930 $87,930 100% 

 
There are some hazards that have more defined areas of vulnerability.  For the City of Humboldt, the one 
hazard that has a defined area of vulnerability is River Flooding. 
 
The river flooding vulnerability assessment was calculated by overlapping the FEMA  flood zone map with 
the City of Humboldt‟s parcel data.  The affected areas are in any one of the following flood zones: 
 

Zone Type Definition/Description 

Zone A Areas subject to inundation by the 1-percent-annual-chance flood event generally 
determined by using approximate methodologies.  Because detailed hydraulic 
analyses have not been performed, no Base Flood Elevations (BFEs) or flood 
depths are shown.  Mandatory flood insurance purchase requirements and 
floodplain management standards apply. 
 
Areas with a 1% annual chance of flooding and a 26% chance of flooding over 
the life of a 30-year mortgage.  Because detailed analyses are not performed for 
such areas; no depths or base flood elevations are shown within these zones. 
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Zone B Areas outside the 1-percent annual chance floodplain, areas of 1% annual 
chance sheet flow flooding where average depths are less than 1 foot, areas of 
1% annual chance stream flooding where the contributing drainage area is less 
than 1 square mile, or areas protected from the 1% annual chance flood by 
levees.  No Base Flood Elevations or depths are shown within this zone.  
Insurance purchase is not required in these zones. 

 
 
Vulnerability Assessment for River Flooding 
 

 
Type of 

Structure 

Number of Structures Value of Structures Number of People 

# in 
City 

# in 
Hazar
d Area 

% in 
Hazar
d Area 

$ in City $ in 
Hazard 

area 

% in 
Hazar
d area 

# in 
City 

# in 
Hazar
d area 

% in 
Hazar
d area 

Residential 2,39
4 

558 23% $142,632,40
1 

$35,900,29
0 

25% 4,17
7 

960 23% 

Commerci
al 

444 86 19% $37,280,988 $8,398,988 23% 

Industrial 33 1 3% $13,836,680 $295,550 2% 

Agricultural 269 127 47% $87,930 $75,980 86% 

 
Loss Estimates: 
The following lost estimates were calculated using the assessed residential, commercial, industrial and 
agricultural values of the City of Humboldt. 
 
Below are some general statistics of Humboldt.  These general statistics is what all of the data that was 
gathered was based off of. 
 
 

Sectors Number of 
Parcels 

Percentage of 
Parcels 

Total 
Assessed 

Values 

Percentage of 
Value 

Residential 2,394 76.1% $142,632,401 73.6% 

Commercial 444 14.1% $37,280,988 19.2% 

Industrial 33 1% $13,836,680 7.1% 

Agricultural 269 8.5% $87,930 0.05% 

  Totals 3,140 - - $193,837,999 - - 

Loss Estimate Methodology 

 
To calculate the loss estimates of some of the hazards, the risk analysis results were used to estimate the 
percentage of damages.  The category that was looked at was the Vulnerability category, as this category 
was used to determine the percentage of people and property that would be affected by each hazard.  
This was only used for hazard events that don‟t have a specific focal point, such as windstorms, flash 
flooding, etc.  These events are so broad that they generally affect the entire city of Humboldt.  The 
following are the vulnerability results for these very broad storm events. 
 
Thunderstorm and Lightning = 75%+ 
Tornado = 75%+ 
Severe Winter Storms = 75%+ 
Flash Flooding = 26% - 50% 
High Wind = 10% - 25% 
 
The next step was to calculate the extent of damages that each property might have due to each of the 
hazards above.  Again, the risk analysis results were consulted to try to determine the percentage of the 
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assessed value that could be damaged.  The category that was looked at was the Severity of Impact 
category, as this category was used to assess the severity of the hazard in terms of fatalities, injuries, 
property losses, and economic losses.  The following are the Severity of Impact results for the storm 
events. 
 
Tornado = 5pts 
Flash Flooding = 2 pts 
Thunderstorm and Lightning = 1pt 
Severe Winter Storms = 1pt 
Windstorms = 1pt 
 

Severity of Impact:  Assessment of the severity in terms of fatalities, injuries, property 
losses, and economic losses 

Score                                                                   Description 

1 point =       Few if any injuries or illness, minor quality of life lost with little or no property 
damage.   Brief interruption of essential facilities or services for less than four hours 

2 points =      Minor injuries or illness, limited impact on quality of life and some property damage 
which does not threaten structural stability, slight interruption in essential services.  

3 points =      More serious injuries or illness, minor or short term property damage which does 
not threaten structural stability, shutdown of essential services for 24 hours or more 

4 points =      Serious injury or illness, major or long term property damage which threatens 
structural stability, shutdown or essential services and facilities for 24-72 hours. 

5 points =      Multiple deaths, property destroyed or damaged beyond repair, complete shutdown 
of essential facilities and services for 3 days or more. 

 
Given all of the factors above and the damages that might take place in each hazard, the following loss 
estimate percentages were calculated.  A more detailed explanation of the percentages is included under 
each specific storm event loss estimate calculation. 
 
Tornado = 40% 
Severe Winter Storm = 10% 
Flash Flooding = 5% 
Thunderstorm and Lightning = 3% 
High Wind = 2% 

 
Thunderstorm and Lightning Loss Estimate Calculation (see attached spatial extent map in 
Appendix F) 
Thunderstorm and lightning events are a hazard that is a very broad, and during a storm, its effects would 
be felt throughout the entire City of Humboldt.  Thunderstorms can generate high winds, causing damage 
typical of windstorms.  This includes damaging trees by breaking limbs or branches, downed power lines 
from falling branches, and even structural damages from falling debris, such as damage to roofs.  
 
The damages that can occur are widespread, and can occur in residential, commercial, industrial, and 
agricultural areas.  It was estimated that 3% of the assessed values of residential, commercial, industrial, 
and agricultural structures might be damaged due to thunderstorms and lightning.  This also includes any 
contents that could be lost due to water damage, damages due to power surges, or content loss that 
might occur due to power failure.   
 
Sum of assessed residential of Humboldt = $142,632,401 
Sum of assessed commercial of Humboldt = $37,280,988 
Sum of assessed industrial of Humboldt = $13,836,680 
Sum of assessed agricultural of Humboldt = $87,930 
 
Estimated residential damage due to Thunderstorm and Lightning (3%) = $4,278,972.03 
Estimated commercial damage due to Thunderstorm and Lightning (3%) = $1,118,429.64 
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Estimated industrial damage due to Thunderstorm and Lightning (3%) = $415,100.40 
Estimated agricultural damage due to Thunderstorm and Lightning (3%) = $2,637.90 
Total loss estimate of Thunderstorm and Lightning = $5,815,139.97 
 

Tornado Loss Estimate Calculation (see attached spatial extent map in Appendix F) 

 
The Humboldt Hazard Mitigation Committee estimated that in the event of a tornado touching down in the 
middle of the city more than 75% of the city would be affected.  This is because even if they tornado only 
damaged one section of the town, the town as a whole would be affected in one manner or another, being 
it physical or mental.  The Humboldt Hazard Mitigation Committee felt that in the event of a tornado any 
properties that were directly affect would suffer an intense amount of damage. 
 
Given the results from the risk analysis, it was decided that 40% of the total assessed value of residential, 
commercial, industrial, and agricultural structures would be an accurate loss estimate to predict the 
potential losses in the event of a tornado touching down in the city.  The reason why the damage 
assessment is not limited to a particular area is because tornadoes can act completely randomly, hopping 
from one house to the other causing complete devastation, but leaving nearby houses untouched.   
 
Sum of assessed residential of Humboldt = $142,632,401 
Sum of assessed commercial of Humboldt = $37,280,988 
Sum of assessed industrial of Humboldt = $13,836,680 
Sum of assessed agricultural of Humboldt = $87,930 
 
Estimated residential damage due to Tornado (40%) = $57,052,960.40 
Estimated commercial damage due to Tornado (40%) = $14,912,395.20 
Estimated industrial damage due to Tornado (40%) = $5,534,672.00 
Estimated agricultural damage due to Tornado (40%) = $35,172 
Total loss estimate of Tornado = $77,535,199.60 
 

Flash Flooding Loss Estimate Calculation (see attached spatial extent map in Appendix F) 
 
Flash flooding occurs throughout the City of Humboldt when there are heavy rains in a short period of 
time.  The amount of water can overwhelm the storm sewer and can cause the sanitary sewer back up.  
The water can also cause basements to flood. 
 
Basements often are used as a place to store belongings and they are also the home for the furnace, 
water heater, and potentially the washer & dryer units.  Repairs and/or replacement of the items stored in 
a basement can often be expensive.   
 
Because of this it was estimated that 5% of the assessed value of residential, commercial, industrial, and 
agricultural structures could be damaged by flash flooding.  This accounts not only for the potential 
structural damage due to the water, but also the value of the contents that are housed in basements. 
 
Sum of assessed residential of Humboldt = $142,632,401 
Sum of assessed commercial of Humboldt = $37,280,988 
Sum of assessed industrial of Humboldt = $13,836,680 
Sum of assessed agricultural of Humboldt = $87,930 
 
Estimated residential damage due to Flash Flooding (5%) = $7,131,620.05 
Estimated commercial damage due to Flash Flooding (5%) = $1,864,049.40 
Estimated industrial damage due to Flash Flooding (5%) = $691,834.00 
Estimated agricultural damage due to Flash Flooding (5%) = $4,396.50 
Total loss estimate of Flash Flooding = $9,691,899.95 
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Hailstorm Loss Estimate Calculation 

A hailstorm is a widespread event that would have an effect on most of the City of Humboldt.  However, 
the size of hail can vary vastly between each event, ranging from a pea to softball size.  Even when the 
size of the hail has the potential of damaging either structures or above ground utilities the damages that 
are incurred are not consistent throughout the town.  Instead of taking a percentage of the assessed 
value of the residential, commercial, industrial, and agriculture structures in town, it was decided to 
instead take the averages of all the hailstorm events recorded by the NCDC.  That process is shown 
below: 
 

Date Size of Hail Property Damage Crop Damage 

7/31/1994 0.75 in $5,000 $5,000 

7/31/1994 0.75 in $5,000 $5,000 

7/31/1994 0.75 in $5,000 $5,000 

6/22/1997 1.75 in $25,000 $20,000 

6/22/1997 2.75 in $100,000 $20,000 

5/15/1998 1.75 in $25,000 $5,000 

9/7/1999 0.88 in $0 $5,000 

7/25/2000 0.75 in $0 $5,000 

4/20/2001 0.88 in $3,000 $0 

4/20/2001 0.88 in $2,000 $0 

7/4/2003 1.00 in $5,000 $2,000 

8/26/2004 1.75 in $10,000 $15,000 

5/6/2005 0.88 in $1,000 $0 

5/6/2005 0.75 in $0 $0 

5/6/2005 0.88 in $3,000 $0 

5/8/2006 0.75 in $0 $2,000 

9/8/2006 0.75 in $0 $5,000 

 
Total Property = $189,000 
Total Crop = $94,000 
Total Damages = $283,000 
 
Average Property Damage Per Incident = $11,117.64 
Average Crop Damage Per Incident = $5,529.41 
Average Total Damages Per Incident = $16,647.05 
 
The following hazards cannot quite be quantified in monetary values as many of the following hazards 
don‟t directly cause structural or property damage.  Instead a description of what could occur is given for 
each hazard. 
 

Severe Winter Storms Loss Estimate Calculation (see attached spatial extent map in Appendix 
F) 
 
Severe winter storms affect the entire town of Humboldt.  When a winter storm hits the City of Humboldt it 
affects the entire city.  The effects of a severe winter storm can be wide ranging, including blizzard 
conditions, heavy snow, blowing snow, heavy sleet, extreme cold, ice storms and freezing rain.  There 
can be high winds, power outages, downed tree limbs, and other conditions that make traveling 
conditions difficult.   
 
To determine the loss estimate of severe winter storms 10% of the assessed values of residential, 
commercial, industrial, and agricultural structures was taken as potential damages that might occur due to 
severe winter storms, extreme cold, and the bearing weight of ice and snow. 
 
Sum of assessed residential of Humboldt = $142,632,401 
Sum of assessed commercial of Humboldt = $37,280,988 
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Sum of assessed industrial of Humboldt = $13,836,680 
Sum of assessed agricultural of Humboldt = $87,930 
 
Estimated residential damage due to Severe Winter Storms (10%) = $14,263,240.10 
Estimated commercial damage due to Severe Winter Storms (10%) = $3,728,098.80 
Estimated industrial damage due to Severe Winter Storms (10%) = $1,383,668.00 
Estimated agricultural damage due to Severe Winter Storms (10%) = $8,793.00 
Total loss estimate of Severe Winter Storms = $19,383,799.90 

Structural Failure Loss Estimate 

 
 Structural failure can occur as a result of any number of reasons, but the result is almost always the 
same, in that structural failure will make a home or condo uninhabitable, as the walls and/or foundation of 
a home need to be devoid of structural failure in order to meet safety code standards.  There was a 
couple of structures that failed in Humboldt; however, there wasn‟t any data that was available to show 
how much those structures were worth.  So below are the descriptions of different kinds to structural 
failure that could occur  
 
Structural Damage:  Wood Rot 
Wood rot and structural damage are inter-related issues, as wood rot in the lumber used to build your 
home or condo will lead to structural damage that can make your home uninhabitable.  Wood rot and 
structural damage can also cause walls and frames to collapse, which will almost always cause serious 
injuries. 
 
Collapse 
Any undiscovered problems such as those described above could result in collapse of not only walls but 
the entire structure.  Obviously, if your walls or entire structure collapse, your home is uninhabitable, and 
immediate action needs to be taken. 
 
Often times, the appearance of one problem in a home signifies the existence of another that could be 
much more serious.  If you‟ve suffered damage as a result of a construction defect, contact an attorney 
immediately to protect your rights. 
 
Partial or Total Collapse of the Framing System 
There is no mistaking or overlooking a partial or total collapse of the framing system in your home.  A 
partial collapse of the framing system almost immediately makes your home or condo unlivable, and if 
you‟re in the wrong place at the wrong time, you could be seriously injured as a result. 
 
Soil/Pavement Buckling in Front of a Wall 
Soil/pavement buckling in front of a wall could also be due to several causes.  If you notice soil/pavement 
buckling in front of a wall, it could be fault craftsmanship in building the wall itself, sub grade problems or 
any number of other issues that were not handled property by the contractor. 
 
System Failure 
System failure is a term that can involve several construction defects.  A home could suffer from electrical 
system failure, septic system failure or many other system failures that each will make a home 
uninhabitable and could lead to injuries or health problems.  If you notice a system failure, you need to 
take action immediately. 

Communication Failure Loss Estimate 

 
Communications failure isn‟t going to cause any kind of structural damage or contents loss, so there 
really can‟t be any monetary value in damages that can be associated with it.  However, in some 
situations communications failure can be the cause of loss of business, and in some cases, loss of life.   
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Widespread communications failure can cripple businesses that are dependent on constant 
communication, for example, businesses depend on the internet for servicing and communicating with 
customers.  When this source of communication is lost or disabled for a short period of time that kind of 
business is unable to operate and begin to lose money  
 
Communications failure also can cause injuries or loss of life.  In such an event, emergency staff would 
not be able to communicate with one another, but even more importantly, citizens would not be able to 
contact emergency staff.  Someone in need of immediate attention might not get it, or if they do, it might 
be too late.  Constant communication allows for multiple braches of emergency staff to operate 
cohesively, and when this communication breaks down, so can the efficiency in how well emergency staff 
serves the community.   
 

River Flooding Loss Estimate Calculation (see attached spatial extent map in Appendix F) 
 
The map that is attached in Appendix F shows the FEMA flood zones that are mapped for the City of 
Humboldt.  The areas that are shown as being affected in the map are estimated to have lost about 10% 
of the estimated building values of those properties.  The reason for this estimation is that due to the level 
of water that the affected properties would most likely be seeing, the amount of property and building 
damages would most likely be minimal.  However, the probability of damages to residents‟ contents in the 
basements is much higher.   
 
Sum of assessed residential of Humboldt = $142,632,401 
Sum of assessed commercial of Humboldt = $37,280,988 
Sum of assessed industrial of Humboldt = $13,836,680 
Sum of assessed agricultural of Humboldt = $87,930 
 
Estimated residential damage due to River Flooding (10%) = $3,590,029 
Estimated commercial damage due to River Flooding (10%) = $839,898.80 
Estimated industrial damage due to River Flooding (10%) = $29,555 
Estimated agricultural damage due to River Flooding (10%) = $7,598 
Total loss estimate of River Flooding = $4,467,080.80 
 
Note:  The total amount of estimated damages may be higher than what is realistic.  The reason for this is 
because for the amount of estimated damages to be possible the river would have to rise to levels that it 
has never risen to before.  Since historically the river has never raised that high, the likelihood of this 
occurring is rare. 
 

Windstorms Loss Estimate Calculation (see attached spatial extent map in Appendix F) 

 
Windstorms are very similar to thunderstorm and lightning events, except the wind speed can be more 
severe as the wind has to be blowing 50 mph or greater.  For windstorms to be recorded the high winds 
can cause damages to roofs, trees, power lines, basically anything that is left outside as any debris can 
be blown.  
 
Sum of assessed residential of Humboldt = $142,632,401 
Sum of assessed commercial of Humboldt = $37,280,988 
Sum of assessed industrial of Humboldt = $13,836,680 
Sum of assessed agricultural of Humboldt = $87,930 
 
Estimated residential damage due to Windstorms (2%) = $2,852,648.02 
Estimated commercial damage due to Windstorms (2%) = $745,619.76 
Estimated industrial damage due to Windstorms (2%) = $276,733.60 
Estimated agricultural damage due to Windstorms (2%) = $1,758.60 
Total loss estimate of Windstorms = $3,876,759.98 
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Structural Fire Estimate Calculation (see attached spatial extent map in Appendix F) 

 
Structural fires, the majority of the time, would impact only one structure.  The reason why fires are 
generally contained to one structure is due to the ease of fast communication and the fast response from 
the local fire department.   
 
The severity of the fire depends on many factors, such as where the fire started, how the fire was started, 
the amount of fuel nearby that might accelerate the fire, and direction and speed of the wind.  The 
severity of the fire has a direct correlation with the degree of damage that the structure will suffer.   
 
The worst case scenario for structural fire is if there was a fire that occurred in one of the buildings on 
main street with a strong east/west wind.  Due to the close proximity of the buildings combined with a 
wind blowing from the east or the west, which would cut right through the main street corridor, the fire 
could quite possibly spread from building to building rather quickly. 
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Section 3: Mitigation Strategies and Priorities 

 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 
 

Hazard Mitigation Action STAPLEE 
Rating 

1.1.2  Bury power lines -4 

1.8.1  Continue participating in the NFIP 14 

1.1.4  Designate shelter areas 6 

1.6.2  Develop official property building code 4 

1.5.3  Development of a plan with other communities in the event 
of a widespread hazard event 

4 

1.6.1  Enforce existing ordinance for structural failure 14 

1.1.3  Enforce tree trimming ordinance -5 

1.3.3  Floodplain map re-evaluated 1 

1.5.2  Generators (for shelters) for heating, small medical uses, 
etc. [hospital, school, church] 

-1 

1.4.1  Public education 0 

1.2.3  Public notification system (global connect) 8 

1.2.1  Public tornado safe room 4 

1.3.2  Replace and improve storm sewer lines 14 

1.3.1  Replacement and rehabilitation of existing sanitary sewer 
main 

14 

1.2.2  Safe Room in Humboldt Middle School 10 

1.1.1  Surge protection of public & emergency buildings 9 

1.10.1  Work with UDMO for distributing smoke detectors for 
people that don‟t have them 

2 
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City Hazard Mitigation Goals, Objectives, and Mitigation Actions 
 

Goal:  To reduce or eliminate injury and property damage due to the natural and man-made hazards that 
afflicts the City of Humboldt. 
 

 Objective 1:  To reduce or eliminate injury and property damage due to Thunderstorm and 
Lightning Storms that affects the City of Humboldt. 

Mitigation Actions: 
 1.1.1:  Surge protection of public & emergency buildings 

1.1.2:  Bury power lines 

1.1.3:  Enforce tree trimming ordinance 

1.1.4:  Designate shelter areas 
 

 Objective 2:  To reduce or eliminate injury and property damage due to Tornadoes that affects 
the City of Humboldt. 

Mitigation Actions:  
1.2.1:  Public tornado safe room. 

1.2. 2:  Safe room in Humboldt Middle School 

1.2.3:  Public notification system (global connect) 

 

 Objective 3:  To reduce or eliminate injury and property damage due to Flash Flooding that 
affects the City of Humboldt. 

Mitigation Actions: 
1.3.1:  Replacement and rehabilitation of existing sewer main 

1.3. 2:  Replace and improve storm sewer lines 

1.3.3:  Floodplain map re-evaluated 

1.3. 4:  Public notification system (1.2.3) 
 

 Objective 4:  To reduce or eliminate injury and property damage due to Hailstorms that affects 
the City of Humboldt. 

Mitigation Action:  
1.4.1:  Educate the public. 

 

 Objective 5:  To reduce or eliminate injury and property damage due to Severe Winter Storms 
that affects the City of Humboldt. 

Mitigation Actions:  
1.5.1:  Generators (for shelters) for heating, small medical uses [hospital, school, church] 

1.5.2:  Development of a plan with other communities in the event of a widespread hazard 
event 

1.5.3:  Designate shelter areas (1.1.4) 

1.5.4:  Public notification system (1.2.3) 

1.5.5:  Public education (preparedness & driving) (1.2.3) 

1.5.6:  Bury power lines (1.1.2) 

 

 Objective 6:  To reduce or eliminate injury and property damage due to Structural Failure that 

affects the City of Humboldt.  

Mitigation Actions: 
1.6.1:  Enforce existing structural ordinances 

1.6.2:  Develop official property building code 

 

 Objective 7:  To reduce or eliminate injury and property damage due to Communications 
Failure that affects the City of Humboldt. 
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Mitigation Actions: 
1.7.1:  Power generators (1.5.1) 

 

 Objective 8:  To reduce or eliminate injury and property damage due to River Flooding that 
affects the City of Humboldt. 

Mitigation Actions: 
1.8.1:  Continue participating in the NFIP  

1.8.2:  Floodplain map re-evaluated (1.3.3) 

1.8.3:  Public notification system (1.2.3) 

1.8.5:  Replace and improve storm sewer lines (1.3.2) 
 
 

 Objective 9:  To reduce or eliminate injury and property damage due to Windstorms that affects 
the City of Humboldt. 

Mitigation Actions: 
1.9. 1:  Power generators for backup power (1.5.1) 

1.9.2:  Bury power lines (1.1.2) 
1.9.3:  Enforce existing tree trimming ordinance (1.1.3) 

1.9.4:  Designate shelter areas (1.1.4) 

 

 Objective 10:  To reduce or eliminate injury and property damage due to Structural Fire that 
affects the City of Humboldt. 

Mitigation Actions:  
1.10.1:  Work with UDMO for distributing smoke detectors for people that don‟t have them 

(battery operated) 

1.10.2:  Public education (smoke detectors, how to use fire extinguishers) (1.4.1) 
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Section 4: Action Plan 
 

1.3.1  Replace and rehabilitation of existing sewer main 

Description This action is to replace and rehabilitate the existing sewer 
mains.  When there are weather events that produce significant 
amounts of rain some of the water inevitably infiltrates into the 
sewer system.  Replacing and rehabilitating the existing sewer 
main would help to minimize water infiltration. 

Hazards Addressed Thunderstorm and Lightning and Flash Flooding 

Priority I 

Responsible Dept./Party City of Humboldt 

Estimated Cost High 

Potential Funding Source Sewer revenues, bonds, and G.O. bonds 

Mitigation Measure 
Category 

Structural 

Target Completion Date 2030 

 

1.3.2  Replace and improve storm sewer lines 

Description This action is to replace and improve the storm sewer lines 
throughout the City of Humboldt.  The hazard mitigation 
committee identified that flash flooding is an issue for 
Humboldt, and that this is mainly due to the lack of capacity of 
the storm sewer lines.  Expanding the system should reduce 
the amount of flooding experienced from flash flooding. 

Hazards Addressed Thunderstorm and Lightning, Flash Flooding, and River 
Flooding 

Priority I 

Responsible Dept./Party City of Humboldt 

Estimated Cost High 

Potential Funding Source G.O. bonds 

Mitigation Measure 
Category 

Structural 

Target Completion Date 2030 

 

1.2.2  Safe Room in Humboldt Middle School 

Description The Humboldt Public School District plans on incorporating a 
public tornado safe room in the gym of the new middle school 
that is being constructed.  This tornado safe room would be 
open to the public and is designed to be located in such a way 
that people from nearby apartment and the trailer court could 
walk to it in case of a tornado (within a 5 minute walk).  

Hazards Addressed Tornado 

Priority II 

Responsible Dept./Party Humboldt School District 

Estimated Cost High 

Potential Funding Source HMGP Funding 

Mitigation Measure 
Category 

Structural 

Target Completion Date 2030 
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1.1.3  Enforce tree trimming ordinance 

Description This action is to enforce the tree trimming ordinance that the 
City of Humboldt currently has.  The purpose of this 
enforcement is to reduce the frequency of power outages due 
to downed tree limbs and reduce the amount of vegetative 
debris after severe storms.   

Hazards Addressed Thunderstorm and Lightning, Tornado, Hailstorm, Severe 
Winter Storm, and Windstorms 

Priority I 

Responsible Dept./Party City of Humboldt 

Estimated Cost Minimal 

Potential Funding Source General fund property taxes 

Mitigation Measure 
Category 

Prevention 

Target Completion Date Ongoing 

 

1.5.2  Development of a plan with other communities in the event of a widespread hazard 
event 

Description This action is to develop a plan with surrounding communities 
to establish aid agreements in the case of widespread hazard 
events.  This plan would include, but not limited to, emergency 
personnel, emergency equipment, and refugee agreements.  

Hazards Addressed Thunderstorm and Lightning, Tornado, Flash Flooding, 
Hailstorm, Severe Winter Storm, Communications Failure, 
Windstorms, and Structural Fire 

Priority I 

Responsible Dept./Party Humboldt Emergency Management 

Estimated Cost Minimal 

Potential Funding Source Humboldt County Emergency Management Budget 

Mitigation Measure 
Category 

Prevention 

Target Completion Date 2015 

 

1.4.1  Public education 

Description This action is to provide public education for the citizens of 
Humboldt on how to prepare and act during hailstorms and 
severe winter storms.  This would include winter preparedness 
and education on driving conditions.  

Hazards Addressed Hailstorms and Severe Winter Storms 

Priority I 

Responsible Dept./Party Humboldt Emergency Management 

Estimated Cost Minimal 

Potential Funding Source Humboldt County Emergency Management Budget 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date 2015 
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1.8.1  Continue participating in the NFIP 

Description The City of Humboldt will continue participating in the NFIP. 

Hazards Addressed River Flooding 

Priority I 

Responsible Dept./Party City of Humboldt 

Estimated Cost Minimal 

Potential Funding Source N/A 

Mitigation Measure 
Category 

Property Protection 

Target Completion Date Ongoing 

 

1.6.1  Enforce existing ordinance for structural failure 

Description This action is to enforce the already existing ordinances on 
structural stability to mitigate structural failures throughout 
Humboldt. 

Hazards Addressed Structural Failure 

Priority II 

Responsible Dept./Party City of Humboldt 

Estimated Cost Minimal 

Potential Funding Source General fund property taxes 

Mitigation Measure 
Category 

Prevention 

Target Completion Date 2014 

 

1.2.3  Public notification system (global connect) 

Description This action is to establish a public notification system that would 
be able to warn the population of Humboldt of impending or 
occurring disasters.  Whoever would be interested in being a 
part of the notification system would sign up, and in the event of 
a disaster, a warning could be sent out to all of those that 
signed up.    

Hazards Addressed Tornado, Hailstorm, Severe Winter Storms, Windstorms, Flash 
Flooding, and River Flooding 

Priority II 

Responsible Dept./Party City of Humboldt, Humboldt County 

Estimated Cost Minimal 

Potential Funding Source General fund, property taxes 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date 2014 
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1.1.4  Designate shelter areas 

Description This action is to designate shelter areas throughout Humboldt 
to protect citizens from the hazards that are listed below.  
These shelters could be existing buildings such as schools, 
churches, etc. that the public may be able to take refuge. 

Hazards Addressed Thunderstorm & Lightning, Severe Winter Storms, and 
Windstorms  

Priority II 

Responsible Dept./Party City of Humboldt, Fire Department 

Estimated Cost Moderate 

Potential Funding Source Unknown 

Mitigation Measure 
Category 

Prevention 

Target Completion Date 2020 

 

1.1.1  Surge protection of public & emergency buildings 

Description This action is to install surge protection in city hall, courthouse, 
jail and law enforcement center to enforce that they are still 
operational even in the event that the buildings are struck by 
lightning.   

Hazards Addressed Thunderstorm and Lightning 

Priority III 

Responsible Dept./Party City of Humboldt, Humboldt County 

Estimated Cost Low 

Potential Funding Source General fund property taxes 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date 2019 

 

1.2.1  Public tornado safe room 

Description The public tornado safe room would be built to serve the 
citizens in Humboldt that don‟t have access to shelter that 
would be able to adequately protect them from tornadoes.   

Hazards Addressed Tornado 

Priority III 

Responsible Dept./Party City of Humboldt 

Estimated Cost High 

Potential Funding Source Unknown 

Mitigation Measure 
Category 

Structural 

Target Completion Date 2015 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

302 

 

1.6.2  Develop official property building code 

Description Currently, there isn‟t any official property building code set in 
the City of Humboldt.  This action is to develop an official 
property building code in an effort to try to further mitigate the 
probability of structural failure. 

Hazards Addressed Structural Failure 

Priority III 

Responsible Dept./Party City of Humboldt 

Estimated Cost Low 

Potential Funding Source Inspection fees 

Mitigation Measure 
Category 

Prevention 

Target Completion Date 2016 

 

1.10.1  Work with UDMO for distributing smoke detectors for people that don’t have them 

Description The purpose of this action is to distribute smoke detectors for 
people that may not have them to further mitigate the 
probability of people being injured in the event of a structural 
fire.  

Hazards Addressed Structural Fire 

Priority III 

Responsible Dept./Party City of Humboldt/Fire Department 

Estimated Cost Low 

Potential Funding Source Unknown 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date 2015 

 

1.3.3  Floodplain map re-evaluated  

Description The purpose of getting the floodplain map re-evaluated is so 
that the city, and its populace, would have a clear definition of 
which areas are the most likely places to flood.  The current 
floodplain maps are used for this purpose, but the thinking by 
the hazard mitigation committee was that the most up-to-date 
floodplain map might reveal changes in the floodplain (as 
floodplains can change over time).  This could even help to 
establish policy in regards to flooding in the City of Humboldt. 

Hazards Addressed Flash Flooding and River Flooding 

Priority III 

Responsible Dept./Party City of Humboldt 

Estimated Cost Minimal 

Potential Funding Source Unknown 

Mitigation Measure 
Category 

Property Protection and Natural Resources Protection 

Target Completion Date 2030 
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1.5.1  Generators (for shelters) for heating, small medical uses [hospital, school, church] 

Description This action was a mitigation action formed in conjunction with 
designated shelter areas throughout the city.  These generators 
would provide the energy for heating and electricity in these 
shelters.   

Hazards Addressed Thunderstorm and Lightning, Severe Winter Storms, and 
Windstorms 

Priority III 

Responsible Dept./Party Humboldt Emergency Management 

Estimated Cost Low 

Potential Funding Source Humboldt County Emergency Management Budget 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date 2015 

 

1.1.2  Bury power lines 

Description The purpose of this action is to bury power lines to prevent the 
loss of power during thunderstorm and lightning, tornado, 
severe winter storms, and windstorms.   

Hazards Addressed Thunderstorm and Lightning, Tornado, Severe Winter Storm, 
and Windstorms 

Priority III 

Responsible Dept./Party Mid American 

Estimated Cost High 

Potential Funding Source Unknown 

Mitigation Measure 
Category 

Prevention, Property Protection, and Emergency Services 
Protection 

Target Completion Date 2030 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

304 

Section 5: Critical Facilities 
 
 
 
 
 

Building Address 

Humboldt City Hall/Fire Department 29 5
th
 St. S. 

Beck Building 407 1
st
 Ave S. 

Sanitation Shed Building #1 1310 Taft St. 

Sanitation Shed Building #2 1310 Taft St. 

Waste Water Treatment Plant 2405 Gotch Park Rd. 

Raw Water Pumping Station 1313 Taft St. S. 

Sewer Lift Station Willow Ridge 

Sewer Lift Station 920 Lewis St. 

Sewer Lift Station Blackbird Addition 

City Maintenance 1000 Lewis St. 

City Maintenance Shed 1000 Lewis St. 

City Maintenance Salt Shed 1000 Lewis St. 

Municipal Water Works Shop 302 8
th
 St. S. 

Water Treatment Plant 1000 Summer Ave. SW 

Pump House #1 1000 Summer Ave. SW 

Pump House #2 1000 Summer Ave. SW 

Water Tower 1009 4
th
 Ave. SW 

Park Bank Stand Bicknell Park 

Park Dept. Shop 1306 3
rd

 Ave. N. 

Taft Park Shelter House Taft St. 

Storage Taft Park Taft St. 

Park Shelter Beebe Park 

Hangar 2601 220
th
 St. 

Airport Administration 2601 220
th
 St. 

(3) Hangars 2601 220
th
 St. 

Hangar 2601 220
th
 St. 

Fuel Depot 2601 220
th
 St. 

Humboldt Public Library 30 6
th
 St. N. 

Law Enforcement Center 430 Sumner Ave. 

Storage Building 2001 16
th
 Ave. N. 

EOC 428 Sumner Ave. 

Gotch Park Shelter #1 Gotch Park 

Gotch Park Shelter #2 Gotch Park 

Gotch Park Shelter #3 Gotch Park 

Gotch Park Restrooms Gotch Park 

Joe Sheldon Park Bathhouse Joe Sheldon Park 

Joe Sheldon Park Shelter #1 Joe Sheldon Park 

Joe Sheldon Park Shelter #2 Joe Sheldon Park 

Joe Sheldon Park Shelter #3 Joe Sheldon Park 

Humboldt County Shed Hwy 3 East 

Rutland Trail Shelter Rutland Trail Shelter 

Scout Island Shelter Scout Island 

Humboldt County Sand/Salt Storage 
Building 

Humboldt, Iowa 

Humboldt County Equipment Storage – 
Steel Building  

2221 220
th
 St 
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Humboldt High School 1500 Wildcat Rd. 

Humboldt Middle School 210 Taft St. N. 

Taft Elementary 612 2
nd

 Ave. N. 

Humboldt Administration Offices 1408 9
th
 Ave. N. 

Humboldt School Bus Barn 808 15
th
 St. N. 

Humboldt School Storage 1312 10
th
 Ave N. Rear 

Humboldt School Multi-Purpose Building 1500 Wildcat Rd. Rear 
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Section 6: Community Maps 
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Section 7: Hazard Mitigation Meeting Minutes 

 
 

Humboldt Hazard Mitigation Minutes (10/27/08) 
 

Attended by:  Pat Colwell, Matt Dominick, Jim Gronbach, Lorie Bennett, Gloria Christensen, Walter 
Jensen, and Bob Pattee 
 
Meeting started at 5:03 pm 
 

 Introductions 

 Introduced what a hazard mitigation plan is and what the City of Humboldt can do with the plan 
once it is completed. 

 Explained the function of the hazard mitigation committee:  help establish a hazard history, set 
goals, and establish strategies, and approve the overall plan before it goes before the council 

 Explained how soft match works 

 Explained what we‟d do for the next meeting:  identifying critical hazards and going through each 
hazard and discussing how that hazard has affected Humboldt in the past 

 Established meeting times, every second Monday, and talked about how we could reach out to 
the public:  include minutes in bi-yearly newsletter, KHBT (local radio source), local access 
channel 

 
Meeting ended at 5:30 pm 
 

Humboldt Hazard Mitigation Minutes (1/22/09) 
 

Attended by:  Gloria Christensen, Jim Gronbach, Matt Dominick, Lorie Bennett, Pat Colwell, Leroy 
Clapper, Walter Jensen, LeRoy Jorgensen, Edaine McNeil, Stephanie Young, and Dean Kruger 
 
Meeting started at 5:10 pm 
 

 Introductions 

 Went over the critical facilities map that was brought by Stephanie Young with FEMA and made 
edits to the map to show more accurate locations of critical facilities. 

 Went through and discussed the data packet that was given to the committee 

 Started to go through the hazards that we‟ll be covering in the plan and discussing how the 
hazards have affected the City of Humboldt in the past.  We stopped short of finishing all the 
hazards, and will pick up where we left off next time. 

 
Meeting ended at 6:10 pm 
 

Humboldt Hazard Mitigation Minutes (2/9/09) 
 

Attended by:  Gloria Christensen, Matt Dominick, Lorie Bennett, Pat Colwell, Leroy Clapper, Walter 
Jensen, David Lee, Bob Pattee, and Larry Curran 
 
Meeting started at 5:00 pm 
 

 Discussed the changes that FEMA made to the requirements of the plan 

 Finished discussing the hazards past history 

 Performed a risk assessment for all hazards that the City is truly concerned with, and will no 
longer address the hazards that they aren‟t.  Below is the risk assessment that the committee 
completed: 

 

Rank Hazard Historical Probability Vulnerability Maximum Severity Speed Total 
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Occurrence Threat of 
Impact 

of 
Onset 

Score 

1 Thunderstorm 
and Lightning 

5 5 5 5 1 4 25 

2 Tornado 1 1 5 5 5 5 22 

3 Flash Flooding 5 4 3 3 2 5 22 

4 Hailstorm 2 4 4 5 2 5 22 

5 Severe Winter 
Storm 

5 5 5 5 1 1 22 

6 Structural 
Failure 

2 3 3 3 5 5 21 

7 Communications 
Failure 

1 3 5 5 2 5 21 

8 Windstorms 5 5 2 2 1 1 16 

9 Structural Fire 2 1 1 1 4 5 14 

 
Meeting ended at 5:30 pm 
 

Humboldt Hazard Mitigation Minutes (3/9/09) 
 

Attended by:  Bob Pattee, Leroy Clapper, Matt Dominick, LeRoy Jorgensen, Jim Gronbach, Gloria 
Christensen, Walter Jensen, Lorie Bennett 
 
Meeting started at 5:00 pm 
 

 The committee looked over the risk assessment to see if any changes needed to be made, and 
decided to make no changes 

 The committee then developed a list of hazard mitigation actions for every hazard that will be 
included in the plan.  Below is the list of hazard mitigation actions that the committee listed for 
each hazard 

Thunderstorm & Lightning 

 Surge protection of public & emergency buildings 

 Bury power lines 

 Enforce tree trimming ordinance 

 Designate shelter areas 
Tornadoes 

 Public tornado safe room 

 Public notification system (global connect) 

 Safe Room in Humboldt Middle School 
Flash Flooding 

 Flood wall at water plant 

 Replacement and rehabilitation of existing sewer main 

 Replace and improve storm sewer lines 

 Floodplain map re-evaluated 

 Large trash pumps 

 Flow meters to determine I/I 

 Public notification system 

 Drainage district project 
Hailstorm 

 Public education 
Severe Winter Storms 

 Public education (preparedness & driving) 

 Generators (for shelters) for heating, small medical uses [hospital, school, church] 

 Designate shelter areas 
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o Potentially the school since it can carry the most amount of people 

 Public notification system 

 New snow plows 

 New maintainer vehicle 

 Development of a plan with other communities in the event of a widespread hazard event 

 Bury power lines 
Structural Failure 

 Enforce existing ordinance 

 Develop official property building code 
Communications Failure 

 Power generators 

 Secondary EOC 
Windstorm 

 Power generators for backup power 

 Bury power lines 

 Enforce existing tree trimming ordinance 

 Designate shelter areas 
Structural Fire 

 Public education (smoke detectors, how to use fire extinguishers) 

 Work with UDMO for distributing smoke detectors for people that don‟t have them (battery 
operated) 

 

 Briefly discussed objectives and goals and decided that MIDAS would develop them and present 
them for the committee to approve, change, or edit for the next meeting 

 
Meeting ended at 5:55 pm 
 

Humboldt Hazard Mitigation Minutes (4/13/09) 
 

Attended by:  Pat Colwell, Matt Dominick, Lorie Bennett, Gloria Christensen, Walter Jensen, Leroy 
Clapper, LeRoy Jorgensen, and Larry Curran. 
 
Meeting started at 5:00 pm 
 

 The hazard mitigation committee went through and completed the STAPLEE analysis for each 
hazard mitigation action that has been proposed thus far. 

 The committee reviewed the goals, objectives, and mitigation actions.  The hazard mitigation 
committee didn‟t make any changes.  The goals, objectives, and mitigation actions are shown 
below: 

 
Goal 1:  To reduce or eliminate injury and property damage due to the natural and man-made hazards 
that afflicts the City of Humboldt. 
 

 Objective 1:  To reduce or eliminate injury and property damage due to Thunderstorm and 
Lightning Storms that affects the City of Humboldt. 

o Mitigation Action 1:  Surge protection of public & emergency buildings 
o Mitigation Action 2:  Bury power lines 
o Mitigation Action 3:  Enforce tree trimming ordinance 
o Mitigation Action 4:  Designate shelter areas 

 Objective 2:  To reduce or eliminate injury and property damage due to Tornadoes that affects 
the City of Humboldt. 

o Mitigation Action 1:  Public tornado safe room 
o Mitigation Action 2:  Public notification system (global connect) 
o Mitigation Action 3:  Safe Room in Humboldt Middle School 
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 Objective 3:  To reduce or eliminate injury and property damage due to Flash Flooding that 
affects the City of Humboldt 

o Mitigation Action 1:  Flood wall at water plant 
o Mitigation Action 2:  Replacement and rehabilitation of existing sewer main 
o Mitigation Action 3: Replace and improve storm sewer lines 
o Mitigation Action 4:  Floodplain map re-evaluated 
o Mitigation Action 5:  Large trash pumps 
o Mitigation Action 6:  Flow meters to determine I/I 
o Mitigation Action 7:  Public notification system 
o Mitigation Action 8:  Drainage district project 

 Objective 4:  To reduce or eliminate injury and property damage due to Hailstorms that affects 
the City of Humboldt 

o Mitigation Action 1:  Educate the public 

 Objective 5:  To reduce or eliminate injury and property damage due to Severe Winter Storms 
that affects the City of Humboldt 

o Mitigation Action 1:  Public education (preparedness & driving) 
o Mitigation Action 2:  Generators (for shelters) for heating, small medical uses [hospital, 

school, church] 
o Mitigation Action 3:  Designate shelter areas 
o Mitigation Action 4:  Public notification system 
o Mitigation Action 5:  New snow plows 
o Mitigation Action 6:  New maintainer vehicle 
o Mitigation Action 7:  Development of a plan with other communities in the event of a 

widespread hazard event 
o Mitigation Action 8:  Bury power lines 

 Objective 6:  To reduce or eliminate injury and property damage due to Structural Failure that 
affects the City of Humboldt 

o Mitigation Action 1:  Enforce existing structural ordinances 
o Mitigation Action 2:  Develop official property building code 

 Objective 7:  To reduce or eliminate injury and property damage due to Communications Failure 
that affects the City of Humboldt 

o Mitigation Action 1:  Power generators 
o Mitigation Action 2:  Secondary EOC 

 Objective 8:  To reduce or eliminate injury and property damage due to Windstorms that affects 
the City of Humboldt 

o Mitigation Action 1:  Power generators for backup power 
o Mitigation Action 2:  Bury power lines 
o Mitigation Action 3:  Enforce existing tree trimming ordinance 
o Mitigation action 4:  Designate shelter areas 

 Objective 9:  To reduce or eliminate injury and property damage due to Structural Fire that 
affects the City of Humboldt 

o Mitigation Action 1:  Public education (smoke detectors, how to use fire extinguishers) 
o Mitigation Action 2:  Work with UDMO for distributing smoke detectors for people that 

don‟t have them (battery operated) 
 

Humboldt Hazard Mitigation Minutes (5/11/09) 
 

Attended by:  Lorie Bennett, Walter Jensen, Gloria Christensen, Bob Pattee, Jim Gronbach, and Pat 
Colwell 

 The hazard mitigation committee continued and finished the STAPLEE analysis.  The results of 
the analysis are displayed below 

1. Replacement and rehabilitation of existing sewer main (14) 
2. Replace and improve storm sewer lines (14) 
3. Enforce existing ordinance (14) 
4. Surge protection of public & emergency buildings (9) 
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5. Enforce tree trimming ordinance (9) 
6. Secondary EOC (8) 
7. Public notification system (global connect) (8) 
8. Flow meters to determine I/I (7) 
9. Designate shelter areas (6) 
10. Public tornado safe room (4) 
11. Development of a plan with other communities in the event of a widespread hazard event (4) 
12. Develop official property building code (4) 
13. Work with UDMO for distributing smoke detectors for people that don‟t have them (2) 
14. Large trash pumps (2) 
15. Floodplain map re-evaluated (1) 
16. Public education (0) 
17. Flood wall at water plant (0) 
18. Generators (for shelters) for heating, small medical uses [hospital, school, church] (-1) 
19. Bury power lines (-4) 
20. Enforce tree trimming (-5) 

 These scores were calculated by giving values to the answers that were given for the STAPLEE 
analysis.  The higher the number, the more positive responses were given for that mitigation 
action.  The lower the number, the more negative responses were given for that mitigation action. 

 
Meeting ended at 5:20 pm 
 

Humboldt hazard Mitigation Minutes (7/13/09) 
 

Attended by:  LeRoy Jorgensen, matt Dominick, Leroy Clapper, Larry Curran, Lorie Bennett, Jim 
Gronbach, Walter Jensen, and Pat Colwell 
 
Meeting started at 5:00 pm 
 

 Reviewed STAPLEE analysis, and upon review the committee decided to make the following 
changes to the hazard mitigation actions: 

o Merged Enforce tree trimming ordinance and Enforce tree trimming into a single hazard 
mitigation action 

o Eliminated the Flood wall at water plant mitigation action 

 The committee then went through and completed the Prioritization and Implementation of 
Mitigation Actions Worksheet 

 
Meeting ended at 6:00 pm 
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Section 8:  Resolution 
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Appendix G: City of Livermore 

Section 1: Risk Assessment 

 
 
The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 
The City combined Communications Failure and Energy Failure into Infrastructure Failure.  The City also 
combined Fixed Hazardous Material Incidents and Hazardous Materials related to Transportation into 
Hazardous Materials. 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Thunderstorm and Lightning 5 5 5 5 4 5 29 

Infrastructure Failure 4 4 5 5 4 5 27 

Windstorms/High Winds 5 5 4 4 4 5 27 

Tornados 2 3 5 5 5 5 25 

Flash Flood 5 4 4 4 2 5 24 

Hailstorms 3 4 5 5 2 5 24 

Severe Winter Storms 5 4 5 5 3 2 24 

Hazardous Materials 2 2 5 5 4 5 23 

Transportation Incident 2 3 4 4 4 5 22 

Structural Fire 5 4 1 1 5 5 21 

Extreme Heat 2 3 5 5 3 1 19 

Human Disease 2 2 5 5 4 1 19 

Terrorism 2 2 4 4 2 5 19 

Earthquakes 1 1 4 4 3 5 18 

Grass or Wild-land Fires 3 4 2 2 1 5 17 

Drought 2 3 4 4 2 1 16 

River Flooding 5 4 1 1 2 1 14 

Animal/Plant/Crop Disease 2 2 3 3 1 1 12 

Sinkholes 1 1 1 1 1 5 10 

Structural Failure 1 2 1 1 2 1 8 

 
The committee decided that the following hazards were not applicable or would have little effect on the 
City of Livermore: 

Pipeline Incident 
Expansive Soils 

Pipeline Incident was considered to be a hazard that would impact the unincorporated area of the 
County, but is not close enough to Livermore to have great impacts. 

Expansive Soils the hazard mitigation committee decided that expansive soils do little damage in the 
community and that it is not a hazard. 
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Hazard Thunderstorm & Lightning 

Location 
Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm event 
were to occur, the entire City would be impacted.  For a map of the City see Section 6 of 
this appendix. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted the 
City.  Based on this data and the fact that thunderstorms and lightning are a common 
occurrence in the Midwest, the hazard mitigation committee determined that more than 10 
thunderstorms and/or lightning strikes have been experienced in the City in the last 12 
years. 

Probability 

The central area of the United States is home to some of the most severe thunderstorms in 
the world.  Because of the frequency of severe thunderstorms and lightning that have 
continued to impact the City in the past, the hazard mitigation committee determined that 
there is a 100% chance that a thunderstorm and lightning event will occur in the next year. 

Vulnerability 
Because thunderstorms are generally a regional event, the hazard mitigation committee 
determined that more than 75% of people and property feel the impacts. 

Maximum Threat 
Similar to the vulnerability, the hazard mitigation committee determined that if a 
thunderstorm were to occur, the entire spatial extent of the community would feel the impact 
of such event. 

Severity of Impact 
Thunderstorms and lightning impact the City due to high winds, heavy rains and lightning 
strikes.  Each of these characteristics has the potential to cause injuries, damage to 
property or service interruption.  

Speed of Onset 

A community generally has an idea of when a thunderstorm is approaching; however, the 
characteristics present within a storm may be difficult to predict.  The hazard mitigation 
committee determined that the community would have little warning that a thunderstorm that 
may generate lightning will occur.  

 
 

 
Hazard 

Infrastructure Failure 

Location 
The most common infrastructure failure in the City is energy failures which happen 
throughout the City.  See Section 6 of this appendix for a map of the City. 

Historical 
Occurrence 

It was noted by the Hazard Mitigation Committee that during major lightning storms, Severe 
Winter Storms and Windstorms, power outages are a common occurrence.   

Probability 
Given that the historical occurrences are so frequent, the committee decided that the 
probability of having an energy failure is highly likely in the next year.  

Vulnerability When the electricity goes out if affects the entire City.  

Maximum Threat Spatially the entire City is affected by electrical disruption. 

Severity of Impact In the past the City has been without electricity for more than 24 hours.  

Speed of Onset Onset of an energy failure cannot be predicted.  Any interruption would have no warning.  
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Hazard Windstorms 

Location 
Windstorms would generally impact the entire area of the City.  For a map of the community 
see Section 6 of this appendix. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have been 
recorded in Humboldt County since 2000.  Based on this data it was estimated that 
windstorms have occurred more than 10 times within the community in the last 12 years. 

Probability 

Iowa lies on the eastern edge of the Great Plains where winds blow strong, particularly in 
the winter and spring.  The relative flatness of the terrain and cropland with few trees means 
that most areas of the city are well exposed to the wind.  Because windstorms are such a 
common occurrence, the hazard mitigation committee determined that it is highly likely a 
windstorm will occur next year. 

Vulnerability 
Windstorms cause the electricity to go out because of this the committee determined more 
than 75% of the City is affected by high winds.   

Maximum Threat 
Similar to the vulnerability of the community 75% of the spatial area of the City would be 
affected by electricity going out because of high winds. 

Severity of Impact 
The hazard mitigation committee determined that if a damaging windstorm does happen 
there would be property damage and loss of electricity for more than 24 hours. 

Speed of Onset 
Sustained high winds can be predicted; however, gusts can quickly change, giving people a 
minimal amount of warning. 

 
 

Hazard Tornados 

Location 
Tornados could affect any part of the City.  A map of the entire community is located in 
Section 6 of this appendix. 

Historical 
Occurrence 

According to the NCDC data in Appendix M there were 5 tornado events and 3 funnel 
clouds recorded since 2000 in Humboldt County; however, none of these events have 
directly impacted Livermore.  Based on the committee‟s recollection there have actually 
been about 2-3 tornado events that actually impacted the City in the last twelve years.  

Probability 

There are on average about 46 tornadoes per year in the state of Iowa.  Tornado events 
occur randomly and have the potential to affect any community within the State.  Because 
tornadoes act in such a random manner, the hazard mitigation committee determined that it 
is possible a tornado will occur within the community in the next ten years. 

Vulnerability 
Due to the small size of the City the hazard mitigation committee determined that more than 
75% of the City could be affected if a tornado touched down based on the size of the City. 

Maximum Threat 
Same as Vulnerability based on the size of the City more than 75% of the property in the 
City could be affected by a tornado.  

Severity of Impact 

Injuries, property damage and the interruption of services are each common results of the 
direct impact of tornadoes.  The severity of impact depends on the intensity of the tornado, 
the area struck, and the preparedness of the people and officials.  One City in the County 
experienced major property damage and interruption in services when a tornado hit in 2004. 

Speed of Onset 
Very little warning is given when a tornado occurs, especially when a tornado watch 
transitions into a tornado warning. 
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Hazard Flash Flood 

Location 
Section 6 of this appendix shows the area in the City where a flash flooding event would 
most likely impact. 

Historical 
Occurrence 

Flash flooding generally occurs in the City when large amounts of rain fall in a short period 
of time. When this happens there‟s ditch flooding, backup in basements, and other flash 
flood impacts.  The NCDC data only shows one countywide flash flood event having 
occurred in Humboldt County in 2004; however, based the committee‟s recollection of the 
number of times that there have been basement backups, it was determined that flash flood 
events have occurred more than 10 times in the last 12 years. 

Probability 
The hazard mitigation committee estimated, based on their familiarity with the City and the 
rain events that have happened in the past 3 years that it is likely that flash flooding will 
occur in the City in the next year.  

Vulnerability 
The people that are impacted by flash flooding in the City are those who experience backup 
into their basements.  These impacted areas account for approximately 51-75% of the 
people and property in the City. 

Maximum Threat 
Similar to the percentage of people and property that are impacted in vulnerability, and 
because Flash Flooding generally impacts specific areas in town, approximately 51-75% of 
the spatial extent of the community is estimated to be impacted by flash flooding. 

Severity of Impact 
Flash flooding has caused some property damage in the past but no injuries or interruptions 
in essential service. 

Speed of Onset 
Flash flooding occurs quickly; thus hazard mitigation committee estimated that citizens have 
minimal warning of an event.  

 
 

Hazard Hailstorms 

Location 
Hailstorms have the potential to affect all areas of the City.  See Section 6 of this Appendix 
for a map of the City. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there is 1 recorded hailstorm  
that impacted Livermore since 2000.  However, according to the hazard mitigation 
committee, there have been at least 5 hailstorm events that have impacted the City in the 
last 12 years; therefore, it was determined that there have been 5-6 hailstorms that have 
impacted the community in the past. 

Probability 
Based on the history of hailstorms, the committee determined that it was likely a hailstorm 
could occur within the City in the next year. 

Vulnerability 
Most of the City could be impacted by a hailstorm.  People, if exposed to the event could be 
injured and property exposed is vulnerable to damage. 

Maximum Threat 
Based on the community‟s area of land cover, the hazard mitigation committee determined 
that the more than75% of the spatial extent of the City would be impacted by a hailstorm. 

Severity of Impact 
The hazard mitigation committee determined that if directly exposed to a hailstorm, a person 
may be experience minor injuries and some short term property damage could take place  

Speed of Onset 
Hail storms often result from severe thunderstorms or tornadoes; therefore, they may occur 
without any warning. 
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Hazard Severe Winter Storms 

Location 
Severe Winter storms are generally a regional event that can impact several-to-all counties 
within Iowa.  When a winter storm occurs, the entire community is impacted.  For a map of 
the assessed structures that could potentially be impacted, see Section 6 of this appendix.  

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in Humboldt 
County since 2000.  Based on this the committee estimated there being more that 10 
severe winter storms having had impacts on the community in the last 12 years. 

Probability 
Based on the number of past experiences the chance for a severe winter storm that may 
produce extreme cold temperatures along with large amounts snow, ice and wind, is likely.   

Vulnerability Winter storms are generally regional events that would impact the entire City.   

Maximum Threat 
As mentioned, winter storms affect entire regions and would impact the entire spatial extent 
of the City.   

Severity of Impact 

The impact of severe winter storms can vary depending on the conditions.  Severe winter 
storms are generally accompanied by strong winds, extremely cold temperatures, ice, or 
large amounts of snow; each of these characteristics has an effect on people and property.  
Past storms have caused electricity to go out for 24 hours or more.    

Speed of Onset 
Weather services can accurately predict when winter storms will occur and the conditions 
that may accompany the storm.  Generally there is 12-24 hours of warning when a winter 
storm is on its way. 

 
 

Hazard Hazardous Materials – Fixed and Transportation 

Location 
HAZMAT events can occur anywhere within the City where hazardous materials are stored 
or there are roads and railroad tracks; to see a map of the City please see Section 6 of this 
appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 4 reported hazardous material 
spills in Livermore since 2000; therefore, it was determined that in the last 12 years there 
have been 2-4 major hazardous materials incidents relating to fixed facilities.  

Probability 
Based on past experiences the committee determined that it was unlikely a hazardous 
materials event would occur next year. 

Vulnerability 

The percentage of people and property that could be impacted depends on the material, 
amount, time of day and temperature.  The committee determined because of the size of 
the City if a hazardous materials event did occur more than 75% of the City could be 
impacted.   

Maximum Threat 
Again, the hazard mitigation committee estimated more than 75% of the people and 
property could be impacted in a major HAZMAT event. 

Severity of Impact 
Hazardous material spills or releases most commonly have the potential to result in serious 
injuries and multiple deaths; especially in relation to hazardous material events due to 
transportation.   

Speed of Onset 
There is no prediction for when a release or spill of hazardous materials will occur when 
related to the transport of such materials; most events occur due to a sudden crash or 
unexpected leak. 
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Hazard Transportation Incident 

Location 
Transportation events could occur on any road and railway.  For a map of the transportation 
networks, see Section 6 of this appendix. 

Historical 
Occurrence 

The Hazard Mitigation committee did not recall any major transportation events in the City. 

Probability 
As the railroad runs through the middle of town and with the number of trucks bringing 
materials to the elevator the committee determined it was possible a transportation incident 
could occur in the next ten years.  

Vulnerability 
With the railroad running through the middle of the City if a major transportation incident did 
occur it would cut one half of the City off from the other thus the committee determined 51-
75% of the City could be affected by a major transportation incident. 

Maximum Threat 
Similar to the vulnerability of the community; if a major transportation event were to occur 
involving the railroad 51-75% of the City would be affected.  

Severity of Impact 
There could be serious injury and long term property damage if a major transportation 
incident occurred. 

Speed of Onset 
No prediction of a transportation incident can be made; therefore, there is no warning time 
of the event. 

 
 

Hazard Structural Fire 

Location 
Structural fires are a random event that could at any time take place within the community.  
For a map if the City see Section 6 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee determined there have been more than 10 structure fires 
in the City‟s history. 

Probability 
There is always the chance for a structural fire to occur within the City.  Based on past 
known events, the committee noted that there was a 76-99% chance a structural fire could 
occur in the City next year. 

Vulnerability 
Structural fires generally only impact an isolated area when they occur; therefore, the 
committee determined less than 10% of people and/or property would be impacted. 

Maximum Threat 
Similar to vulnerability, because structural fires would impact an isolated area, the 
committee estimated less than 10% of the spatial extent of the community would be 
impacted. 

Severity of Impact 
When any type of fire takes place, it has the potential to cause serious injury and major 
property damage. 

Speed of Onset 
Structural fires may begin and spread incredibly fast; there is no warning when one might 
occur.  
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Hazard Extreme Heat 

Location 
Extreme heat generally occurs in a regional manner.  If an extreme heat conditions were to 
take place in the City, the entire City would feel the event.  For a map of the City see 
Section 6 of this appendix.  

Historical 
Occurrence 

As shown on the NCDC report in Appendix M; two extreme heat events have been recorded 
for having occurred in Humboldt County since 2000.  Based on each event‟s description and 
the community‟s recollection of such events, it was determined that there have been 
approximately 2-4 extreme heat events that have occurred in the last 12 years. 

Probability 

While extreme heat events have occurred multiple times in the past, the committee 
mentioned that it depends on the summer.  In a cooler summer such events occur less 
often; therefore, based on historical evidence of such events, the committee estimated that 
there would be a 1-10% chance that one will occur in the next year. 

Vulnerability 
When extreme heat conditions occur, it generally comes in a heat wave that impacts an 
entire region.   

Maximum Threat 
As with vulnerability the committee felt that the spatial are affected by heat would be more 
than 75% of the people in the City. 

Severity of Impact 
When extreme heat events occur there is very little structural damage however could cause 
shutdown of essential services.   

Speed of Onset 
The National Weather Service can generally predict when higher temperatures will occur 
days in advance. 

 
 

Hazard Human Disease 

Location 
There is no telling where disease might occur within the City; therefore, no specific location 
is established.  For a map of the City see Section 6 of this appendix. 

Historical 
Occurrence 

The only human illness the committee could think of would be the flu, chicken pox, etc The 
most recent threat may be H1N1 virus but no one knew of anyone in the City having this. 

Probability 
Based on past incidents the committee determined it was unlikely that a human disease 
incident would occur in the City. 

Vulnerability 
As the City is so small if a human disease incident did occur the committee determined it 
would spread fast thus affecting more than 75% of the City. 

Maximum Threat 
Again with the size of the City more than 75% of the City would be affected by a human 
disease incident. 

Severity of Impact Serious illness could happen if a human disease incident occurred in the City. 

Speed of Onset 
As soon as a contamination, epidemic or plague is suspected, residents are warned to take 
cover; therefore, there is more than 24 hours of warning. 
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Hazard Terrorism 

Location 
The committee cannot estimate where terrorism might occur within the City; therefore, no 
specific location is identified. 

Historical 
Occurrence 

The hazard mitigation committee could not recall any acts of major terrorism occurring 
within the City in the past just incidents where propane tanks and anhydrous ammonia tanks 
had been tampered with. 

Probability 
The committee did not see the City as a desired target for acts of terrorism; therefore, they 
determined that it is unlikely that a terrorism event would occur. 

Vulnerability 
While it is not likely that an event would occur, because the City does not cover much area, 
if an incidents such as ammonia leak or tainted water, such acts could have a critical impact 
on the community. 

Maximum Threat 
Because the community does not cover a great amount of space, the spatial extent of the 
community that might be impacted would consist of more than 75% of the community. 

Severity of Impact 
Depending on the type of terrorism that might occur, the committee estimated that injuries 
and a limited impact on public facilities and structures might occur. 

Speed of Onset 
Terrorism is an act displayed without any warning.  The City would have no warning of such 
event. 

 
 

Hazard Earthquakes 

Location 
An earthquake would most likely impact the entire community.  For a map of the community, 
see Section 6 of this appendix. 

Historical 
Occurrence 

No one remembers any incident of earthquake. 

Probability 
Because there have been no instances where an earthquakes the committee determined 
that it is highly unlikely that an event will impact the City. 

Vulnerability 
If an earthquake did occur in the City the committee determined that it would cause 
structural damage, and damage water/sewer mains affecting 51-75% of the City. 

Maximum Threat 
Similar to vulnerability, the structural damage an earthquake could cause would affect 51-
75% of the area of the City. 

Severity of Impact Earthquakes could threaten the structural stability of utilities and homes in the City. 

Speed of Onset Earthquakes occur with little warning. 
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Hazard Grass and Wild-Land Fires 

Location 
The City is completely surrounded by agriculture land.  During dry conditions a wild-land fire 
could occur anywhere around the City, for a map of the vulnerable area see Section 6 of 
this Appendix. 

Historical 
Occurrence 

There have been more than 4 occurrences of crop and grass fires in the past near or in the 
City.  

Probability 
There is always the possibility for a grass or wild-land fire to occur within the City and with 
the “Old Settlers” park, a large open grassy area, in the northwest area of the City, and with 
agricultural land surrounding the City it is likely there will be a grass/crop incident next year. 

Vulnerability 
Because the agricultural land is at the edge of the City and only 4 homes are located near 
“Old Settlers” Park the committee determined 10-25% of the City would be impacted by a 
grass/crop fire. 

Maximum Threat Similar to vulnerability10-25% of the spatial community would be impacted. 

Severity of Impact 
Due to the location of the crop area and open space area little property damage should 
occur. 

Speed of Onset 
Grass or wild-land fires may begin and spread incredibly fast; there is no warning when one 
might occur.  

 
 

Hazard Drought 

Location 
When a drought happens it affects an entire region, therefore the entire City would be 
affected by the Drought conditions. For a map of the City see Section 6 of this Appendix. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, with 4 
such events having extended over one year‟s time.  Based on this the Hazard Mitigation 
committee determined that there have been 2-4 occurrences within the City in the last 12 
years. 

Probability 
Based on past data the committee determined that there was a chance a drought could 
occur in the next 10 years. 

Vulnerability 
The most vulnerable to a drought situation is the crops, livestock and agriculture.  Because 
the City has large open spaces the committee determined 51-75% of the property in the City 
could be affected by a drought. 

Maximum Threat 
As with vulnerability with the large land areas in the City 51-75% of the spatial area of the 
City could be affected by a drought.  

Severity of Impact 
Although a drought would have a major impact on the economy, the committee would not 
anticipate many illnesses, structural damages or interruption in services. 

Speed of Onset 
The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  
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Hazard River Flooding 

Location 
The Des Moines river runs through the very northern part of the City.  See the flood plain 
map in Section 6 of this annex. 

Historical 
Occurrence 

Since 2000 there have been 43 flood events recorded in Humboldt County.  The hazard 
mitigation committee feels that river flooding has been more severe and frequent in recent 
years.  The committee recalls there being more than 10 river flooding events that have 
impacted the community since 2000. 

Probability 
Because flooding has occurred more frequently in recent years the hazard mitigation 
committee believes it is likely it will flood in the next year. 

Vulnerability 
When the river floods it shuts off the east/west access into town.  Only two homes are near 
the river and vulnerable to river flooding. 

Maximum Threat 
Impacts of river flooding affects less than 10% of the spatial extent of the community 
according to the Hazard Mitigation Committee. 

Severity of Impact 
When it floods the biggest impact is to the homes nearest the river.  There is some property 
damage but usually does not threat structural stability. 

Speed of Onset There is usually more than 24 hours notice that the river is getting to flooding stage. 

 
 

Hazard Animal/Plant/Crop Disease 

Location 
Animal/Plant/Crop Disease could happen anywhere in the City where there are 
animals/plans or crops which could be anywhere in the City.  For a map of the City see 
Section 6 of this appendix. 

Historical 
Occurrence 

In Iowa in 2005 19 highly infectious disease investigations were conducted however the 
only disease issue the committee could remember was to trees. 

Probability 
The committee determined it was unlikely such an incident would occur in the City based on 
past experience. 

Vulnerability 
As 26-50% of the City has open spaces with plants and agricultural areas the committee 
determined this would be the area affected by such disease. 

Maximum Threat Similar to vulnerability 26-50% of the spatial area of the City would be affected. 

Severity of Impact The only property damages which would occur would be to crops and plants. 

Speed of Onset 
If there were an incident of animal or crop disease normally it has occurred somewhere else 
first and is highly publicized. 
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Hazard Sinkholes 

Location 
Sink holes can occur anywhere within the City, where soils are not stable.  For a map of the 
City see Section 6 of this Appendix.  

Historical 
Occurrence 

The committee could not recall any incidents of sink holes. 

Probability 
The hazard mitigation committee decided that it is unlikely that a sinkhole will occur in the 
City based on the lack of past incidents. 

Vulnerability 
The percentage of people and property affected by a sinkhole incident would be negligible.  
If sinkhole did happen it would most likely happen in an isolated area away from homes and 
businesses.  

Maximum Threat 
Because sinkholes are generally isolated events, the spatial extent of such hazard would be 
small; therefore the hazard mitigation committee estimated that less than 10% of the spatial 
extent of the community would be impacted.  

Severity of Impact 
Because sinkholes in Iowa have not occurred to the extent of those elsewhere, the hazard 
mitigation committee estimated that very few, if any, injuries would occur, no property 
damage and no interruption in services. 

Speed of Onset Usually there is little warning that a sink hole is developing. 

 
 

Hazard Structural Failure 

Location 
Any building or structure in the City could experience structural failure.  For a map of the 
City see Section 6 of this appendix. 

Historical 
Occurrence 

The committee noted that an old bridge in the City had to be closed because it was 
structurally unsafe. 

Probability 
Based on past incidents the committee determined that it was unlikely there would be a 
structural failure incident next year. 

Vulnerability 
Structural fires generally only impact an isolated area when they occur; therefore, the 
committee determined less than 10% of people and/or property would be impacted. 

Maximum Threat 
Similar to vulnerability, because structural fires would impact an isolated area, the 
committee estimated less than 10% of the spatial extent of the community would be 
impacted. 

Severity of Impact 
When a structure fails there will be few injuries and a slight interruption of essential services 
depending on where the failure is located.   

Speed of Onset 
Structural fires may begin and spread incredibly fast; there is no warning when one might 
occur.  
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Section 2: Vulnerability Assessment & Loss Estimates 

Livermore is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Thunderstorms and Lightning, Infrastructure 
Failure, Windstorms, Hailstorms, Severe Winter Storms, Extreme Heat, Earthquakes, Drought, 
Animal/Plant/Crop Disease, Tornadoes, Hazardous Materials, Transportation Incident, Structural Fire, 
Human Disease, Terrorism, Sinkholes and Structural Failure.  Their vulnerability assessments and loss 
estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Livermore, these hazards 
include Flash Flooding, HAZMAT, Grass or Wild-land Fires, and River Flooding.  Their vulnerability 
assessments and loss estimates are discussed in sections 2.2 through 2.4. 
 
2.1  Exposure Assessment for Thunderstorms and Lightning, Infrastructure Failure, Windstorms, 
Hailstorms, Severe Winter Storms, Extreme Heat, Earthquakes, Drought, Animal/Plant/Crop 
Disease, Tornadoes, Transportation Incident, Structural Fire, Human Disease, Terrorism, 
Sinkholes and Structural Failure: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potential to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Thunderstorms and Lightning, Infrastructure Failure, Windstorms, 
Hailstorms, Severe Winter Storms, Extreme Heat, Earthquakes, Drought, and Animal/Plant/Crop Disease.  
Those hazards that could potential impact any one random site within the City include Tornadoes, 
Transportation Incident, Structural Fire, Human Disease, Terrorism, Sinkholes and Structural Failure. 
With this, all of the above-listed hazards have the potential to impact any area of the City, which means 
100% of the structures and people are exposed to the hazards, or located in the hazard area.  The table 
below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 200 200 100% $6,855,720 $6,855,720 100% 

384 384 100% 

Commercial 69 69 100% $2,249,550 $2,249,550 100% 

Agricultural 8 8 100% $30,360 $30,360 100% 

Industrial 0 0 - $0 $0 - 

Total 277 277 100% $9,135,630 $9,135,630 100% 

 
2.1.1.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Livermore is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are a regional event, the committee determined that more 
than 75% of the population and structures of Livermore are susceptible to impacts or damages due to 
thunderstorms and lightning; however, this vulnerability is dependent on the extent of the storm and 
accompanying events that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
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Loss Estimate Calculation: 
Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Humboldt County due to Thunderstorms equaled $50,000.  This accounts for 
approximately 0.6% of the total assessed value of residential, commercial, agricultural and industrial 
structures in the City.  Based on this worst-case-scenario, it was estimated that each property would 
experience structural damages equaling 0.6% of their assessed value, or 0.6% of structures in the City 
would experience complete loss. The damages are dependent on the intensity and impacted area of the 
Thunderstorm and Lightning event.  The results of this estimate are displayed below. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (0.6%) = $41,134 
Estimated commercial structural damage due to Thunderstorm and Lightning (0.6%) = $13,497 
Estimated agricultural structural damage due to Thunderstorm and Lightning (0.6%) = $122 
Estimated industrial structural damage due to Thunderstorm and Lightning (0.6%) = $0 
Total estimated structural damages due to Thunderstorm and Lightning = $54,753 
 
2.1.2.  Vulnerability Assessment for Infrastructure Failure (Energy Failure/Communications 
Failure) 
Energy failure is an extended interruption of service in electric, petroleum or natural gas, which caused by 
an outage or shortage of usable energy.  Energy shortages are rare in Livermore; however, outages are 
common.  Outages are often caused by impacts to above-ground power lines from thunderstorms and 
lightning, severe winter storms, windstorms, hailstorms, transportation incidents, tornadoes and 
infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community; however, impacts are generally mild.  Generally the largest impact is to essential facilities or 
services; however, few if any injuries or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 
Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.3.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Rowan hazard mitigation committee determined that 51-75% of the people and 
property in the community are impacted by a windstorm.  Impacts generally result in downed limbs, 
infrastructure failure in the form of power outages or structural failure, and difficulty driving, especially for 
large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the maximum reported amount of property damage due to high 
winds in Humboldt County was equal to millions of dollars.  While this would be the amount normal used 
in the loss estimates for Livermore, the committee rated the impacts due to windstorms to be of a similar 
extent as thunderstorms and lightning; therefore, the loss estimate amount used was 0.6% meaning that 
each property would experience structural damages equaling approximately 0.6% of their assessed value 
.  This amount of damage is indicated in the loss estimate, below.   
 
Estimated residential structural damage due to Windstorms (0.6%) = $41,134 
Estimated commercial structural damage due to Windstorms (0.6%) = $13,497 
Estimated agricultural structural damage due to Windstorms (0.6%) = $122 
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Estimated industrial structural damage due to Windstorms (0.6%) = $0 
Total estimated structural damages due to Windstorms = $54,753 
 
2.1.4.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee, 
more than 75% of the people in the city could be impacted by a hailstorm.  Accompanying events include 
thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and at times 
flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 19 hailstorms reported in Humboldt County.  The maximum amount of property 
damage incurred in one recorded event equaled $100,000, which occurred within the City of Humboldt.  
Because the City is quite larger than Livermore, it‟s estimated that impacts could result in about half of 
this, which accounts for about .5% of the city‟s assessed residential, commercial, agricultural and 
structural values.  Based on this it was estimated that approximately 0.5% of the city‟s structures would 
be impacted by a hailstorm.  
 
Estimated residential structural damage due to Hailstorms (0.5%) = $34,279 
Estimated commercial structural damage due to Hailstorms (0.5%) = $11,248 
Estimated agricultural structural damage due to Hailstorms (0.5%) = $101 
Estimated industrial structural damage due to Hailstorms (0.5%) = $0 
Total estimated structural damages due to Hailstorms = $45,628 
 
2.1.5.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Livermore is exposed to severe winter 
storms.  Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high 
winds.  Events that may accompany severe winter storms include windstorms, transportation incidents 
and infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
Based on historical data from the NCDC, the maximum amount of property damages reported in one 
event equaled $2,000,000.  Because this is based on the entire County it‟s estimated that only a portion 
of this would result within the City of Livermore.  It‟s estimated based on the risk assessment completed 
by the hazard mitigation committee that a severe winter storm could result in approximately 0.6% of 
losses to structures. 
 
Estimated residential structural damage due to Severe Winter Storms (0.6%) = $ 41,134 
Estimated commercial structural damage due to Severe Winter Storms (0.6%) = $13,497 
Estimated agricultural structural damage due to Severe Winter Storms (0.6%) = $122 
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Estimated industrial structural damage due to Severe Winter Storms (0.6%) = $0 
Total estimated structural damages due to Severe Winter Storms = $54,753 
 
2.1.6.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that more than 
75% of the City would be impacted due to the fact that residents must ensure they are not exposed to the 
heat for a long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also 
impact the local and regional economy due to a lowered to the crop yield, which may cause a shortage of 
crop for livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
 
2.1.7.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated that more than 75% of the city could be impacted.  The most 
common events that have taken place in recent years include the H1N1 virus.  The flu and pneumonia 
are also two common viruses that impact residents of the City.  Wright County Public Health constantly 
strives to provide shots and other preventable measures for such viruses.  Other transferable diseases 
are generally transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
 
2.1.8.  Vulnerability Assessment for Earthquake 
An earthquake is a regional event that occurs abruptly.  While the nearest fault line is Missouri, if a large 
enough magnitude, an earthquake can be felt throughout the state.  The hazard mitigation committee 
determined that the magnitude within Livermore would stay near a 1 to 3, as indicated in the chart below.  
It is anticipated that no major impacts to structures or people would be experienced.  
 
 

Magnitude Typical Maximum Modified Mercalli Intensity 

1.0 - 3.0 I - Not felt except by a very few under especially favorable conditions. 

3.0 - 3.9 

II - Felt only by a few persons at rest, especially on upper floors of buildings.  

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

4.0 - 4.9 

IV - Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, 
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking 
building. Standing motor cars rocked noticeably.  

V - Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects 
overturned. Pendulum clocks may stop.  

5.0 - 5.9 

VI - Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. 
Damage slight.  

VII - Damage negligible in buildings of good design and construction; slight to moderate in well-
built ordinary structures; considerable damage in poorly built or badly designed structures; some 
chimneys broken.  
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6.0 - 6.9 

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

IX - Damage considerable in specially designed structures; well-designed frame structures 
thrown out of plumb. Damage great in substantial buildings, with partial collapse. Buildings 
shifted off foundations.  

7.0 and higher 

X - Some well-built wooden structures destroyed; most masonry and frame structures destroyed 
with foundations. Rails bent.  

XI - Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.  

XII - Damage total. Lines of sight and level are distorted. Objects thrown into the air.  

http://earthquake.usgs.gov/learn/topics/mag_vs_int.php 
 
Loss Estimate Calculation: 

Because the magnitude of an earthquake within Livermore would be so low, no damages or injuries 
would be anticipated. 
 
2.1.9.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Livermore, 
drought impacts the local and regional economy because without a sufficient yield of crops, there may be 
a shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
2.1.10.  Vulnerability Assessment for Animal/Plant/Crop Disease 
Animal/Plant/Crop Disease is a regional event that occurs slowly.  In terms of the City of Livermore, 
Animal/Plant/Crop Disease would be an impact due to the emerald ash borer and the pine needle cast.  
Each of these could cause damages to the trees, which would result in impacts to the aesthetics and 
costs to replace damaged trees. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to the emerald ash borer or pine needle cast; therefore, no 
loss estimate can be calculated.   
 
2.1.11.  Vulnerability Assessment for Tornadoes 
The entire population of Livermore is exposed to tornadoes.  Based on historical evidence, more than 
75% of the City would be impacted by a tornado.  Such events often accompany thunderstorms and 
lightning, hailstorms and windstorms.  The impacts depend on the extent of the size and intensity of the 
tornado.  Impacts are discussed in the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
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damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
As recorded by the NCDC, multiple tornado events have been reported in Humboldt County, with one 
directly impacting the City of Bradgate.  The maximum amount of property damage incurred in one 
recorded event equaled $2,500,000 in Bradgate, which accounts for about 27% of the city‟s assessed 
residential, commercial, agricultural and structural values.  Based on this historical data and the 
committees estimate that more than 75% of the structures could face damages it was estimated that 
approximately 70% of the city‟s structures would be impacted by a tornado event.  
 
Estimated residential structural damages due to Tornado (70%) = $ 4,799,004 
Estimated commercial structural damages due to Tornado (70%) = $1,574,685 
Estimated agricultural structural damages due to Tornado (70%) = $14,182 
Estimated industrial structural damages due to Tornado (70%) = $0 
Total estimated structural damages due to Tornado (70%) = $6,387,871 
 
2.1.12.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can occur in many forms resulting from failure or impact of motor vehicles, rail 
cars and/or airplanes.  Livermore is passed through by a County Highway and the Union Pacific Railroad; 
their locations are identified in the Transportation Map located in Section 6 of this Appendix.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
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involved.   Injuries and property damage depend on the extent of the event and its cause.  The impacts 
are generally isolated; however, the committee estimated that 51-75% of the people and property of 
Livermore could be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 
 
2.1.13.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
are very isolated events in the City of Livermore because most buildings are detached. The committee 
estimated that less than 10% of people and property are affected in one event.  Damages to buildings 
may be substantial or minimal, depending on when the fire was controlled.  People inside a structure 
where a fire occurs could experience substantial injuries or death. 
 
Loss Estimate Calculation: 

Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.14.  Vulnerability Assessment for Terrorism 
Because the City of Livermore is so small in area, the committee estimated that 51-75% of people and 
property would be impacted by an act of terrorism.  Risks to people, property and the economy vary 
depending on the methods used.  Bombs, guns, explosives, biological weapons, chemical weapons, 
radiological and nuclear weapons, and cyber terrorism are the most common resources used for 
terrorism.  Injuries, economic and property loss would be experienced by any of the above.  
 
Loss Estimate Calculation: 
The committee determined that 51-75% of the community could be impacted by a terrorism event.  No 
such event has occurred in the past, and as mentioned, impacts would vary depending on the method of 
terrorism.  No loss estimate was calculated due to the unavailability of past impacts. 
 
2.1.15.  Vulnerability Assessment for Sink Holes 
Sink Holes may result in infrastructure failure.  Impacts to roads and utilities are the most common 
incidents relating to such event.  Sink Holes generally have little impact on the community.  Impacts 
depend  on where the sink hole occurs.  Damages can be seen to any structure that rests on the area 
where the sink hole occurs. 
 
Loss Estimate Calculation: 
Sink Holes may result in infrastructure failure.  Impacts to roads and utilities are the most common 
occurrence relating to such.  No such loss estimate could be generated off of available data. 
 
2.1.16.  Vulnerability Assessment for Structural Failure 
The collapse (part or all) of any public or private structure including roads, bridges, towers, and buildings 
is considered a structural failure.  Structural failures only impact the space surrounding the failure.  
Heavily traveled roads and bridges are regularly inspected for stability.  Structural failure most commonly 
occurs in dilapidating structures.  Accompanying events include windstorms, thunderstorms and lightning, 
severe winter storms and tornadoes.  Structures that cannot withstand such events result in shambles.  
Person‟s inside could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Similar to structural fires structural failure is such an isolated event, it would be insignificant to provide a 
loss estimate.  A structural failure could occur in any one structure within the City. 
 
2.2 Exposure Assessment for Flash Flooding 
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Exposed Structures 
The hazard mitigation committee estimated that 51-75% of the community would be impacted by flash 
flooding.  Flash flooding results from intense rainfall over a brief period of time; therefore, it was 
determined that the majority of flash flooding within the City of Livermore would occur in low-lying areas 
with poor drainage.  Based on the contour map, a majority of the city; except the most central portion 
would experience the highest volume of drainage based on exposure area.  It‟s estimated that 120 
residential structures, 44 commercial structures, and 8 agricultural structures are exposed to flash 
flooding. 
 
Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 272 residents, 44 commercial persons and 8 agricultural persons exposed 
to flash flooding; making a total of 324 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 200 120 60% $6,855,720 $3,768,480 55% 

384 324 84% 

Commercial 69 44 64% $2,249,550 $1,891,830 84% 

Agricultural 8 8 100% $30,360 $30,360 100% 

Industrial 0 0 - $0 $0 - 

Total 277 172 62% $9,135,630 $5,690,670 62% 

 
2.2.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is typically limited 
to those that live in areas with poor drainage.  It is evident that a majority of areas exposed to flash 
flooding surround the downtown area.  This may be due to the inability to transport storm water outside of 
these areas quick enough. 
 
Impacts from flash flooding typically take form in property damage to structures.  Accompanying hazard 
events that may result in flash flooding include thunderstorms and lightning, hailstorms, windstorms river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $188,424 
Estimated commercial structural damage due to Flash Flooding (5%) = $94,592 
Estimated agricultural structural damage due to Flash Flooding (5%) = $1,518 
Estimated industrial structural damage due to Flash Flooding (5%) = $0 
Total estimated structural damages of Flash Flooding = $284,534 
 
2.3  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
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The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous materials was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that 100% of residents are exposed. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 200 195 98% $6,855,720 $6,686,670 98% 

384 384 100% 

Commercial 69 69 100% $2,249,550 $2,249,550 100% 

Agricultural 8 7 88% $30,360 $29,600 97% 

Industrial 0 0 - $0 $0 - 

Total 277 271 98% $9,135,630 $8,965,820 98% 

 
2.3.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Livermore are Underground Storage Tanks, which 
have a limited impact such as an explosion or groundwater contamination, if leaking.  While only minor 
incidents have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT 
incident could potentially impact more than 75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all 4 fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility (5%) = $334,334 
Estimated commercial structural damage due to HAZMAT – Fixed Facility (5%) = $112,478 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility (5%) = $1,480 
Estimated industrial structural damage due to HAZMAT – Fixed Facility (5%) = $0 
Total estimated structural damages of HAZMAT – Fixed Facility = $448,291 
 
2.4 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that 10-25% of the community would be impacted by grass or 
wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the City, areas 
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of open space (lands equaling 1 acre or more of land with no structures) were identified using ArcGIS.  
Once this area was identified a 100 meter buffer was placed around the area to signify the “hazard zone”, 
or the property that could potentially be impacted by a grass or wild-land fire.  The resulting map is shown 
in Section 6.  Based on this map, it was estimated that 143 dwellings, 26 commercial structures and 7 
agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimates that there were 324 residents exposed, 26 commercial persons 
exposed and 7 agricultural persons exposed; making a total of 357 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 200 143 72% $6,855,720 $5,089,510 74% 

384 357 93% 

Commercial 69 26 38% $2,249,550 $1,883,340 84% 

Agricultural 8 7 88% $30,360 $28,170 93% 

Industrial 0 0 - $0 $0 - 

Total 277 176 64% $9,135,630 $7,001,020 77% 

 
2.4.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Livermore; therefore, structures could be 
set on fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could 
be impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events 
include drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
The committee estimated that 10-25% of the community is susceptible to impacts from grass or wild-land 
fires; therefore, only a portion of those exposed structures within the City would actually be impacted 
during such event.  It is estimated that structures located adjacent to the open space consisting of the 
north, south, east or west portion of the community would be impacted; therefore, the following estimates 
were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire (2%) = $101,790 
Estimated commercial structural damage due to Grass & Wild-land Fire (2%) = $37,667 
Estimated agricultural structural damage due to Grass & Wild-land Fire (2%) = $563 
Estimated industrial structural damage due to Grass & Wild-land Fire (2%) = $0 
Total estimated structural damages of Grass & Wild-land Fire = $140,020 
 
2.4  Exposure Assessment for River Flooding  
 
Exposed Structures 
The area exposed to river flooding was determined by using an estimated map of the FEMA Firmette.  
This map can be found in Section 6 of this appendix.  The floodplain only lies in the northern corner of the 
City; therefore, the committee determined that less than 10% of people and property are impacted by 
River Flooding.  Using the above estimated percentages and 2 foot contours, it is evident that areas of 
the City could have more problems than others.  The low areas (established to be those areas with 
contours equaling less than 1116 feet) seem to exist throughout the established floodplain in the northern 
portion of the City.  Based on this hazard area, it was estimated that 12 residential structures, 0 
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commercial structures and 5 agriculture structures were located in the “hazard zone”.  Additional flood 
maps, including the actual FIRM are included in Section 6. 
 
Exposed Persons 
The “Number of People” exposed to river flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 27 residents, 0 commercial persons and 5 agricultural person exposed to 
river flooding; making a total of 32 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 200 12 6% $6,855,720 $186,780 3% 

384 32 8% 

Commercial 69 0 0% $2,249,550 $0 0% 

Agricultural 8 5 63% $30,360 $22,420 74% 

Industrial 0 0 - $0 $0 - 

Total 277 17 6% $9,135,630 $209,200 2% 

 
2.4.1 Vulnerability Assessment for River Flooding 
According to the hazard mitigation committee the vulnerable population to river flooding is typically limited 
to those that lie in low-lying areas. 
 
Impacts from river flooding typically take form in property damage to basements.  Being located in the 
low-lying areas or near the river may put residents at risk for injuries.  Accompanying hazard events that 
may result in river flooding include thunderstorms and lightning, hailstorms, windstorm, flash flooding and 
severe winter storms; see their vulnerability assessment for additional impacts.   
   
Loss Estimate Calculation: 
The river flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to River Flooding (5%) = $9,339 
Estimated commercial structural damage due to River Flooding (5%) = $0 
Estimated agricultural structural damage due to River Flooding (5%) = $1121 
Estimated industrial structural damage due to River Flooding (5%) = $0 
Total estimated structural damages of River Flooding = $10,460 
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Section 3: Mitigation Strategies 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 

 

Mitigation Actions 
STAPLEE 

Rating 

2.1.1  Train fire fighters on anhydrous 15 

2.1.2  Train fire fighters to operation level for HazMat 15 

2.1.3  Continue to train weather spotters 15 

1.1.1  Develop public information plan for shelter 14 

1.1.2  Establish shelter plan 14 

2.2.1  Replace sanitary sewer mains 13 

2.2.2  Replace some water mains with larger 13 

2.2.3  Slip line sanitary sewer mains 13 

2.2.4  Construct a second well 12 

2.2.5  Construct storm sewer 12 

2.1.4  Continue to be part of Region V HazMat 12 

1.2.1  Continue flu clinic in city 12 

2.1.5  Continue mutual aid with other fire departments in the county 12 

2.1.6  Continue to have city personnel and fire fighters trained to Incident 
Command 

12 

2.2.6  Construct curb and gutter  12 

2.1.7  Purchase fire fighter equipment - Turn out gear/SCBA 10 

2.1.8  Install battery backup sirens 9 

1.1.3  Generator for Community Center/safe shelter 8 

1.1.4  Build safe shelter 8 

2.1.9  Install warning signals/cross bars on 4th Street railroad crossing 6 

2.2.7  Sump pump inspection - sanitary sewer 6 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

337 

City Hazard Mitigation Goal, Objectives, and Mitigation Actions 
 
Goal 1:  Inform and familiarize citizens with the available resources to prepare for hazards 

 
Objective 1.1   Provide residents of the City with a facility to seek shelter during a natural hazard 

event. 
Mitigation Actions: 
1.1.1   Develop public information plan for shelter 
1.1.2 Establish shelter plan 
1.1.3 Generator for Community Center/safe shelter 
1.1.4 Build safe shelter 

 
Objective 1.2:  Provide citizens with the means to mitigate the effects of hazards.  

Mitigation Actions: 
1.2.1 Continue flu clinic in City 

 

Goal 2:  Reduce or eliminate the loss of property and life due to hazards that may affect the City and its 
citizens 
 

Objective 2.1  Provide the City with the means to mitigate the effects of hazards 
Mitigation Actions: 
2.1.1   Train fire fighters on anhydrous 
2.1.2.  Train fire fighters to operations level for HAZMAT 
2.1.3  Continue to training weather spotters 
2.1.4 Continue to be part of Region V HazMat 
2.1.5 Continue mutual aid with other fire departments in the county 
2.1.6 Continue to have city personnel and fire fighters trained to Incident Command 
2.1.7 Purchase fire fighter equipment - Turn out gear/SCBA 
2.1.8 Install battery backup sirens 
2.1.9 Install warning signals/cross bars on 4th Street railroad crossing  

 
Objective 2.2   Improve and build upon the utility systems of the community to prevent major 
effects caused by hazards. 

Mitigation Actions: 
2.2.1  Replace sanitary sewer mains  
2.2.2 Replace some water mains with larger  
2.2.3 Slip line sanitary sewer mains 
2.2.4 Construct a second well 
2.2.5 Construct storm sewer 
2.2.6 Construct curb and gutter 
2.2.7 Sump pump inspection - sanitary sewer  
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Section 4: Action Plan 
 

1.1.1  Develop public information plan for shelter 

Description 
Develop a plan to let the public know where the shelter is, how 
to utilize the shelter and a plan for the shelter is available. 

Hazards Addressed 
Thunderstorm & Lightning, Infrastructure failure, Windstorms, 
Tornados, Severe Winter Storms, Extreme Heat 

Priority I 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source HMPG, CDBG, USDA, City 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date When shelter completed 

 

1.1.2  Establish Shelter Plan 

Description Develop a plan for shelter use. 

Hazards Addressed 
Thunderstorm & Lightning, Infrastructure failure, Windstorms, 
Tornados, Severe Winter Storms, Extreme Heat 

Priority I 

Responsible Dept./Party City 

Estimated Cost Minimal 

Potential Funding Source City/State/Grants 

Mitigation Measure 
Category 

Public Education and Awareness Mitigation Action 

Target Completion Date When shelter completed 

 

2.2.1/2.2.3  Replace/slip line sewer mains 

Description 
Replace/slip line sanitary sewer main where there is infiltration 
and deterioration. 

Hazards Addressed Flash Flooding 

Priority I 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source CDBG/SRF/USDA/HMGP/Grants/City 

Mitigation Measure 
Category 

Property Protection Action 

Target Completion Date When funding available 

 

2.2.2  Replace some water mains with higher capacity mains 

Description Replace small water mains with larger water mains. 

Hazards Addressed Structural Fire, Grass or Wild-land Fires 

Priority I 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source CDBG/SRF/USDA/HMGP/Grants/City 

Mitigation Measure 
Category 

Property Protection Action 

Target Completion Date When funding becomes available 
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2.2.4  Construct a second well 

Description Construct a second well 

Hazards Addressed Structural Fire, Grass or Wild-land Fires, Drought 

Priority I 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source CDBG/SRF/USDA/HMGP/Grants/City 

Mitigation Measure 
Category 

Property Protection Actions, Structural Mitigation Action 

Target Completion Date When funding available 

 

2.1.4  Continue to be part of Region V HAZMAT 

Description 
Encourage County to continue to be part of the Region V 
HAZMAT group to have Region V HAZMAT Team available to 
respond the HAZMAT incidents. 

Hazards Addressed HAZMAT – Fixed and Transportation 

Priority I 

Responsible Dept./Party County 

Estimated Cost Low 

Potential Funding Source HSEMD/Grants/County 

Mitigation Measure 
Category 

Emergency Services Protection Actions 

Target Completion Date Ongoing 

 

1.2.1  Continue flu clinic in City 

Description Continue to host flue clinic in the City 

Hazards Addressed Human Disease 

Priority I 

Responsible Dept./Party Public Health 

Estimated Cost Minimal 

Potential Funding Source Public Health/County 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 

 

2.1.5  Continue mutual aid with other fire departments in the County 

Description 
Continue to be a part of the County mutual aid agreement 
which includes all fire departments in the County. 

Hazards Addressed Structural Fire, Grass or Wild-land Fires 

Priority I 

Responsible Dept./Party County Fire Association 

Estimated Cost Minimal 

Potential Funding Source County/City/Fire Department/State 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 
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2.1.7  Purchase fire fighter equipment – Turn out gear/SCBA 

Description 
Purchase turn out gear and SCBAs for fire department 
replacing old gear. 

Hazards Addressed Structural Fire, Grass or Wild-land Fires 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Low 

Potential Funding Source FEMA/USDA/HMGP/City/State/Federal 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date When funding available 

 

2.1.8  Install battery backup sirens and sirens 

Description 
Replace current sirens with battery backup sirens so sirens will 
still go off if electricity goes out. 

Hazards Addressed Tornados 

Priority I 

Responsible Dept./Party City 

Estimated Cost Low to Moderate 

Potential Funding Source Grants/FEMA/HMGP/USDA/State/Federal 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date When funding available 

 

1.1.3  Generator for Community Center/Safe Shelter 

Description 
Purchase and install generator for community center/safe 
shelter in hold to have electricity if power goes out. 

Hazards Addressed 
Thunderstorm & Lightning, Infrastructure failure, Windstorms, 
Tornados, Severe Winter Storms, Extreme Heat 

Priority I 

Responsible Dept./Party City 

Estimated Cost Low 

Potential Funding Source Grants/FEMA/HMGP/USDA/State/Federal 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date When funding available 

 

1.1.4  Build Safe Shelter 

Description 
Construct a shelter in the City which will serve as a tornado 
shelter and a shelter for all hazards which citizens can utilize. 

Hazards Addressed 
Thunderstorm & Lightning, Infrastructure failure, Windstorms, 
Tornados, Severe Winter Storms, Extreme Heat 

Priority I 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source Grants/FEMA/HMGP/USDA/State/Federal 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date When funding available 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

341 

 

2.1.1/2.1.2  Train fire fighters on anhydrous and up to operation level for HAZMAT 

Description 
Provide firefighters anhydrous spill training and HAZMAT 
operations training. 

Hazards Addressed HAZMAT – Fixed and Transportation 

Priority II 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source City/State/Grants 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date 2014 

 

2.1.3  Continue to train weather spotters 

Description Continue to train citizens on weather spotting. 

Hazards Addressed 
Thunderstorm & Lightning, Infrastructure failure, Windstorms, 
Tornados, Severe Winter Storms, Extreme Heat 

Priority II 

Responsible Dept./Party County 

Estimated Cost Minimal 

Potential Funding Source County/State 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing (annually) 

 

2.2.5/2.2.6  Construct storm sewer/curb and gutter 

Description 
Construct storm sewer including curb in gutter  to direct water 
flow 

Hazards Addressed Flash Flood 

Priority II 

Responsible Dept./Party City 

Estimated Cost High 

Potential Funding Source CDBG/SRF/USDA/HMGP/Grants/City 

Mitigation Measure 
Category 

Structural Mitigation Action 

Target Completion Date When funding available 

 

2.1.6  Continue to have city personnel and fire fighters trained to Incident Command 

Description 
Continue to send fire fighters and City officials and personnel to 
incident command training. 

Hazards Addressed 
HAZMAT – Fixed and Transportation, Structural Fire, Grass or 
Wild-land Fire 

Priority II 

Responsible Dept./Party Region V 

Estimated Cost Minimal 

Potential Funding Source State/Grants 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date Ongoing 
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2.1.9  Install warning signals/cross bars on 4
th

 Street railroad crossing 

Description 
Install a RR signal and cross bar on 4

th
 Street at railroad 

crossing 

Hazards Addressed Transportation incident 

Priority II 

Responsible Dept./Party Railroad 

Estimated Cost Low 

Potential Funding Source Railroad, IDOT 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date When RR decides 

 

2.2.7  Sump pump inspection – sanitary sewer 

Description 
Inspect sanitary sewer system to identify where residents have 
their sump pumps draining into system and remove them. 

Hazards Addressed Flash Flood 

Priority III 

Responsible Dept./Party City 

Estimated Cost Moderate 

Potential Funding Source City 

Mitigation Measure 
Category 

Emergency Services Protection Action 

Target Completion Date When funding becomes available 
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Section 5:  Critical Facilities 

 

 American Legion 

 Livermore City Hall 

 Electrical Department 

 Livermore Fire Department 

 Gold Eagle Anhydrous 

 Gold Eagle Elevator and all properties 

 Livermore Lagoons 

 Livermore Maintenance shed and buildings 

 City Parks 

 Post Office 

 Qwest Office 

 River Ridge Apartments 

 Sacred Heart Church 

 Livermore Water Tower 

 Livermore Water Treatment Facility 
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Section 6:  Community Maps 
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Section 7:  Committee Meeting Minutes 

 

LIVERMORE HAZARD MITIGATION MEETING MINUTES 
August 16, 2010 

 
Meeting began at 7:00 PM. 
 
Present:  Jean Larson, Pennylou Porter, Robert Connor, John White, Steve Larson, Floyd Raney, Joseph 
Collins, and Shirley Helgevold 
 
Everyone introduced themselves. 
 
Defined Hazard Mitigation. 
 
Identified role of the Hazard Mitigation Committee. 
 
Set meetings to be the third Monday of the month from 6:00 PM – 7:00 PM. 
 
Discussed options to keep the public informed. 
 
It was decided to conduct a community survey to be sent out to with City newsletter. 
 
Meeting concluded at 8:00 PM. 
 

 

LIVERMORE HAZARD MITIGATION MEETING MINUTES 
September 20, 2010 

 
Meeting began at 6:00 PM. 
 
Present:  Jean Larson, Pennylou Porter, Robert Connor, John White, Floyd Raney, Joseph Collins, and 
Shirley Helgevold 
 
Reviewed Community Survey that was sent out. 
 
Reviewed hazards and identified problems cause by the hazards. 
 
Meeting concluded at 7:00 PM. 
 

 

LIVERMORE HAZARD MITIGATION MEETING MINUTES 
October 18, 2010 

 
Meeting began at 6:00 PM. 
 
Present:  Jean Larson, Robert Connor, Floyd Raney, Mark Steil, Dick McKibban, Joseph Collins, and 
Shirley Helgevold 
 
Identified Critical Facilities. 
 
Started Risk Assessment. 
 
Meeting concluded at 7:30 PM. 
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LIVERMORE HAZARD MITIGATION MEETING MINUTES 
February 28, 2011 

 
Meeting began at 6:00 PM. 
 
Present:  Jean Larson, Pennylou Porter, Ivan Frederickson, Joseph Collins, Brian Woods, Darla 
VanGronigen, and Shirley Helgevold 
 
The Risk Assessment was updated to use new criteria. 
 
Spreadsheet listing mitigation project ideas were distributed. 
 
Meeting concluded at 7:11 PM. 
 

 

LIVERMORE HAZARD MITIGATION MEETING MINUTES 
March 21, 2011 

 
Meeting began at 6:00 PM. 
 
Present:  Pennylou Porter, Jean Larson, Ivan Frederickson, Joseph Collins, Brian Woods, and Shirley 
Helgevold 
 
Public input meeting will be held at next month‟s meeting. 
 
Finished identifying Mitigation Strategies. 
 
Meeting concluded at 7:15 PM. 
 
 

LIVERMORE HAZARD MITIGATION MEETING MINUTES 
April 18, 2011 

 
Meeting began at 6:00 PM. 
 
Present:  Jean Larson, Bob Connor, Joseph Collins, Brian Woods, and Shirley Helgevold 
 
No one outside of committee members attended the public meeting. 
 
Goals were identified: 
- Inform and familiarize citizens with the available resources to prepare for hazards 
- Reduce or eliminate the loss of property and life due to hazards that may affect the City and its 

citizens 
 
Completed STAPLEE Analysis 
 
Meeting concluded at 7:30 PM. 
 

 
LIVERMORE HAZARD MITIGATION MEETING MINUTES 

May 23, 2011 
 
Meeting began at 6:00 PM. 
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Present:  Bob Connor, Pennylou Porter, Jean Larson, Floyd Raney, Brian Woods, Ivan Frederiksen, and 
Shirley Helgevold 
 
Committee reviewed the STAPLEE analysis and made corrections. 
 
Strategies were reviewed, prioritized and an implementation plan developed. 
 
Meeting concluded at 6:40 PM. 
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Section 8:  Resolution 
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Appendix H: City of Renwick  

Section 1: Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed of 

Onset 
Total 
Score 

Windstorms 5 5 5 5 2 2 24 
Hailstorms 5 5 5 3 2 4 24 

Winter Storms 5 5 5 5 2 1 23 
Thunderstorm and 

Lightning 5 5 4 3 2 4 23 
Tornadoes 3 3 5 3 4 4 22 

Extreme Heat 5 5 3 5 1 1 20 
HAZMAT – 

Transportation 1 3 4 4 3 5 20 
HAZMAT – Fixed Facility 1 3 4 4 3 5 20 

Energy Failure 5 5 2 2 1 5 20 
Communications Failure 3 3 4 4 1 5 20 

Transportation Event 5 5 1 1 3 5 20 
Drought 3 3 5 5 2 1 19 

Structural Fire 5 3 1 1 4 5 19 
Flash Flooding 1 2 4 5 3 3 18 

Grass or Wild-land Fire 5 4 1 1 1 5 17 
Expansive Soils 5 4 1 1 1 5 17 

Air Transportation Event 1 1 1 1 4 5 13 
Sink Holes 1 1 1 1 1 5 10 
Terrorism 1 1 1 1 1 5 10 

Public Disorder 1 1 1 1 1 5 10 
Structural Failure 1 1 1 1 1 5 10 
Human Disease 1 1 1 1 1 2 7 

 
 
The committee decided that the following hazards were not applicable or would have little effect on the 
City of Renwick: 
 

Animal/Plant/Crop Disease 
River Flooding 
Earthquakes  

Pipeline Incident 
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Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated area.  
Since there are few animals and crops present within the City the committee determined that this hazard 
should be excluded.  
 
River Flooding is not a problem in the City of Renwick because there is not a river or body of water that 
runs through or close to the City Limits.  
 
Earthquakes could occur in Iowa, although the Hazard Mitigation Committee decided that there is a 
small chance of an earthquake affecting the City of Renwick.  
 
Pipeline Incident, due to the large distance from any pipelines, the hazard mitigation committee decided 
to remove this hazard from the plan.  
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The following are the results of the Hazard Risk Analysis that the committee completed, with a detailed 
explanation for each of the resulting scores.   
 

Hazard Windstorm 

Location Windstorms happen throughout the City of Renwick.  See Section 6 for a map of the 
City of Renwick. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  Based on this data it was estimated 
that windstorms have occurred more than 10 times within the community in the last 12 
years. 

Probability Winds at 10 meters/32.8 feet above ground level average about 11.5 mph.  Highest 
average wind speeds are usually recorded in March and April with the annual minimum 
occurring in July and August.  Winds of 55 mph or greater are recorded about once 
every other year at any one site while sustained speeds of 75 mph or greater occur 
about once every 22 years.  The highest wind gusts typically occur with thunderstorms 
during the late spring and summer and are of very short duration.  The typical 
thunderstorm severe wind event affects only a very small geographic area.  However, a 
variety of thunderstorms, known as the derecho (Spanish for straight) can produce very 
widespread Windstorms with mid-summer being the preferred time of derecho 
occurrence.  However, storm systems can generate widespread wind gusts in excess 
of 50 mph for several hours, with the spring and fall being the most common time for 
these non-thunderstorm wind events.   
 
Iowa is one of the top 10 windiest states in the United States, so the probability of a 
windstorm occurring is very likely.  Given the history of wind events in Renwick, there is 
nearly a 100% chance that a windstorm will occur in the next year. 

Vulnerability The population of Renwick is generally protected from high winds, as long as citizens 
stay within shelter and stay off the roads.  Windstorms often make it hazardous to 
drive, as Windstorms can start blowing vehicles, and cause accidents.  Limbs and 
branches from trees can be hazardous as they are torn off of trees from the strong 
gusts of winds.   
 
The facilities or utilities, that are the most vulnerable to Windstorms is anything that is 
located above ground.  Typically this is power and telephone lines.  These are 
generally downed by windstorms because limbs and branches from trees hanging over 
them may fall down on top of the lines, causing them to break, and causing power or 
telecommunication loss to the areas those utilities facilitated.   
 
The hazard mitigation committee estimated that on average more than 75% of the 
people and property in Renwick are affected by windstorms.  The thing that most 
people have to worry about is damage from falling and flying debris.  

Maximum Threat Due to the total amount of people being affected by Windstorms, the hazard mitigation 
committee estimated that the spatial area of people affected would be more than 
75%of the population. 

Severity of Impact Windstorms have the ability to damage housing by blowing roofing off of roofs, 
damaging trees by breaking limbs or branches, downed power lines from falling 
branches and limbs, etc.  The impact of Windstorms is going to have minor injuries, 
and minor property damage.  

Speed of Onset The hazard mitigation committee estimated that on average that they have minimal to 
no warning time before a windstorm.   
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Hazard Hailstorm 

Location Hailstorms could happen anywhere throughout the City of Renwick.  See Section 8 of 
this appendix for a map of the City of Renwick. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 6 recorded 
hailstorms that impacted Renwick since 2000.  However, according to the hazard 
mitigation committee, there have been at least 11 hailstorm events that have impacted 
the City in the last 12 years; therefore, it was determined that there have been more 
than 11 hailstorms that have impacted the community in the past. 

Probability The hazard mitigation committee estimated that the probability of a hailstorm event to 
occur is highly likely.  Because there have been many significant hailstorm events that 
have affected Renwick, and due to the amount of thunderstorms which generally create 
hailstorms. 

Vulnerability Hailstorm events have an effect on most of the homes and properties throughout 
Renwick.  The hazard mitigation committee estimated that this would be more than 
75% due to the small size of the community. 

Maximum Threat Hailstorm events are very broad and cover a large amount of area.  Due to the size of 
Renwick, a typical hailstorm event would cover 26-50% of the town. 

Severity of Impact Damage from hailstorm can vary depending on how large the hailstones are.  It is 
estimated that damage from hail approaches $1 billion in the U.S. annually.  U.S. 
Agriculture is typically the most affected by such hailstorms, hail causes severe crop 
damage, and even a minor storm with relatively small size hailstones can have a 
devastating effect.  Damage to vehicles, roofs (residential & commercial), and 
landscaping are the other things most commonly affected by hail.  Hailstones also can 
pose a health risk to anyone who is caught outside without shelter, as larger hailstone 
could cause serious bodily harm.   
 
While there may be a lot of monetary damages done to roofs and cars outside of 
garages, the actual damage done has a limited impact on the quality of life.   

Speed of Onset Hailstorms can occur suddenly, and without warning, often resulting from a severe 
thunderstorm or even a tornado.  Since even those events can occur quickly, there is 
minimal warning time, usually less than 5 hours. 
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Hazard Thunderstorms and Lightning 

Location Thunderstorms and Lightning happen throughout the City of Renwick.  See Section 8 
of this Appendix, for a map of the City of Renwick. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely 
impacted the City.  Based on this data and the fact that thunderstorms and lightning 
are a common occurrence in the Midwest, the hazard mitigation committee determined 
that more than 10 thunderstorms and/or lightning strikes have been experienced in the 
City in the last 12 years. 

Probability Thunderstorms are one of the most common natural hazards throughout the world.  In 
the United States, approximately 100,000 thunderstorms occur each year.  The 
southeastern U.S. has the greatest number per year, mostly due to the proximity to the 
Gulf of Mexico and the Atlantic Ocean, which provide an ample amount of warm, moist 
air.  This central area of U.S. is home to the most severe thunderstorms in the world.  
About 85 percent of the 45 to 65 thunderstorms Iowa experiences annually occur 
between April and September with the peak month being June.  At times, these 
thunderstorms become severe producing hail, Windstorms, torrential rains, and an 
occasional tornado. 
 
Frontal thunderstorms are common along the boundaries between warm and cold air 
masses in mid-latitudes.  At an air mass boundary, warm air (which is less dense than 
cool air) is forced to rise over a mass of cool air.  This movement of air can cause 
thunderstorms to form if enough moisture exists in the atmosphere. 
 
It was decided by the Committee that there is nearly a 100% chance that next year 
there are going to be several thunder and lightning storms that will blow through Iowa, 
and in doing so, will affect Renwick. 

Vulnerability The hazard mitigation committee estimated that 51-75% of the community would be 
adversely affected by Thunderstorms and Lightning.  This is due to the wind and rain 
that come with Thunderstorms and Lightning; generally only certain homes and utilities 
will suffer some kind of damages (fallen tree limbs, power lines, debris, etc.) during the 
course of the storm.   

Maximum Threat 25 -50% or more of Renwick is spatially affected in the event of Thunderstorms and 
Lightning.  In the past the City has had to replace fuses, poles and transformers 
because of storms.    

Severity of Impact While the vast majority of people in Renwick will be affected by any single severe 
thunderstorm, the damages that are incurred would be fairly minor.  Examples range 
from downed trees/tree limbs, vegetative debris, short term power loss, minor roofing 
damages, etc.   

Speed of Onset There is generally some warning that is provided as to when thunderstorms are going 
to occur, but there are times when thunderstorms can roll in very fast and hit the 
community.  The hazard mitigation committee estimated that can be less than 5 hours 
of warning time for severe thunderstorms.   
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Hazard Severe Winter Storm 

Location Severe Winter Storms happen throughout the City of Renwick.  See Section 8 in this 
Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being 
more that 10 severe winter storms having had impacts on the community in the last 12 
years. 

Probability Seasonal snowfall averages 32 inches across Iowa and varies from around 40 inches 
in northeast Iowa to about 20 inches in the extreme southeast corner of the State.  
The snow season normally extends from late October through mid-April but significant 
snows have fallen as early as September 16 (1881) to as late as May 28 (1947).  The 
average number of days per season with snow cover one inch or deeper varies from 
about 30 days along the Missouri border to around 85 days along the Minnesota 
border.  In about half of all winters, a daily snowfall of five to six inches or more is 
recorded in snowiest months, averaging about seven inches each.  However, late 
winter and early spring storms in March and April have produced as much as 27 
inches of snow in a single storm and 24-hour amounts have reached 24 inches.  The 
snowiest winter of record (since 1887-1888) was 1961-1962 with a statewide average 
of 59.0 inches while the lowest State average, only 11.9 inches, occurred in the winter 
of 1965-1966. 
 
Every winter, there will be Severe Winter Storms that occur throughout Iowa, including 
the City of Renwick.   

Vulnerability Everyone is vulnerable to Severe Winter Storms as it affects everyone throughout the 
city.  Everyone has hazardous driving conditions in the event of a storm and everyone 
must suffer through the bitter cold in the event of extreme cold.  However; again, like 
some of the other hazards, the elderly are the most susceptible to having problems.  If 
elderly people need medical attention during blizzard emergency vehicles may not be 
able to get to them in time. 
 
Facilities are vulnerable during Severe Winter Storms because of snow load and 
frozen/ bursting water pipes, which would flood the structure and cause extensive 
damage. 

Maximum Threat Severe Winter Storms are a very broad event that would affect the entire extent of the 
City of Renwick. 

Severity of Impact The impact of Severe Winter Storms can be wide ranging depending on what kind of 
winter storm hits the city.  Any kind of snow can hinder travel and slow emergency 
response as well as cause concern in the event of a power outage.  Blowing snow can 
also decrease visibility on the roads as well as cause snow drifts which can vary in 
height, from a few feet, to being able to block people inside their homes.  Extreme 
cold can cause vehicles to have difficulty starting, possibility of frostbite to those 
venturing outside, and the freezing and bursting of water pipes. 
 
However, the committee did not feel the severity of a winter storm would be high since 
the people who live in Iowa prepare for Severe Winter Storms usually stay inside and 
off roads in bad conditions.   

Speed of Onset Weather services are able to accurately predict when Severe Winter Storms are going 
to start having an effect on certain areas.  This gives cities such as Renwick more 
than 24 hours of warning time. 
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Hazard Tornado 
Location Tornados can happen anywhere throughout the City of Renwick.  See Section 8 in 

this Appendix for a map of the City of Renwick. 
 

Historical 
Occurrence 

According to the NCDC data in Appendix M there were 5 tornado events and 3 funnel 
clouds recorded since 2000 in Humboldt County; however, none of these events have 
directly impacted Renwick.  Based on the committee‟s recollection there have actually 
been about 5-6 tornado events that actually impacted the City in the last 12 years.  

Probability Given the historical occurrences and the fact that Iowa is in a region where tornadoes 
occur frequently, the hazard mitigation committee decided that the likelihood of a 
tornado touching down within the city limits of Renwick would be possible. 

Vulnerability The hazard mitigation committee discussed that if a tornado did touchdown in 
Renwick that more than 75% of people and property would be affected.  This is 
because if the tornado touched down in any part of the town, many houses would be 
damaged even though citizens have basements and cellars.   

Maximum Threat Due to the size of Renwick, the hazard mitigation committee determined that if a 
tornado did touchdown or go through Renwick that it would spatially impact 25 - 50% 
of the community. 

Severity of Impact In the event that a tornado does touchdown within city limits the likelihood that there is 
going to be multiple fatalities and property destroyed beyond repair is very likely.  If 
the tornado was at full strength it would be able to destroy buildings, the effects from 
the destruction would most likely cause the shutdown of essential services for 24 - 72 
hours.  The effects would range from physical damage to emotional distress. 

Speed of Onset While tornado-likely weather can be predicted, the actual formation of tornadoes can 
happen in the matter of minutes, if not seconds.  Therefore the hazard mitigation 
committee decided that there is less than 5 hours of warning time for a tornado.  
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Hazard HAZMAT – Transportation 
Location The location of hazardous material events related to transportation can take place on 

any major transportation route in the City due to the mobility of such materials.  See 
Section 8 of this Appendix for a map of the entire City, which is vulnerable to 
hazardous material events relating to transportation. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 5 hazardous material 
spills in Renwick since 2000; because these were not seen as major events and a 
portion of these could have occurred due to fixed facilities, the hazard mitigation 
committee estimated that there were less than 2 events in the last 12 years. 

Probability With County Roads and Railroads both running through Renwick, the chance for 
hazardous material spills in relation to transportation is seen as possible.  The City‟s 
strong agriculture structure also results in the transport of many hazardous farming 
materials, which raises the likelihood of hazardous material events to occur through 
the City.   

Vulnerability Anyone who uses the road system for transportation is vulnerable to hazardous 
material spills; however, if such an event should occur, 50 - 75% of the people in the 
community would be affected because of the small size of the community and the 
proximity to rail and roadways.  
 

Maximum Threat Most hazardous materials affect location-specific areas; therefore, the hazard 
mitigation committee determined that 50 - 75% of the spatial extent of the City would 
be impacted by hazardous material spills relating to transportation.  This is because of 
small size of the community and proximity and layout of transportation routes to 
residential homes.  

Severity of Impact Often times the impact of hazardous material spills depends on the amount of 
material spilled and the location.  In the past, the impact of hazardous materials on 
Renwick has resulted in very few injuries or property damage; therefore, the 
committee estimates that the impact in terms of fatalities, injuries, property losses and 
economic losses is minor, with shutdown of services of 24 hours or more. 

Speed of Onset There is rarely any warning when a traffic incident involving hazardous materials will 
occur; therefore, the amount of warning time is minimal or no warning. 
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Hazard HAZMAT – Fixed Facility 
Location The locations of fixed facility hazardous materials are stored at the Gold Eagle Coop 

in the City of Renwick.  The potentially affected areas are within ¼ of a mile of the 
facility.  This area includes the entire community of Renwick. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there have been 5 hazardous material 
spills in Renwick since 2000; because these were not seen as major events and a 
portion of these could have occurred due to the transport of such materials, the 
hazard mitigation committee estimated that there were less than 2 events in the last 
12 years. 

Probability With the amount of agriculture and rail traffic that takes place in and around the City 
of Renwick, chemical, fertilizer and/or manure spills are sometimes inevitable; 
therefore, it is possible that a hazardous spill will occur in the next year in Renwick. 

Vulnerability Anyone who is located in proximity to a fixed facility is vulnerable to hazardous 
material spills.  The highest vulnerability to hazardous materials comes from being 
located within or near a hazardous facility.  The majority of the residents within 
Renwick are located adjacent to the Coop which stores hazardous materials creating 
a high vulnerability for the majority of the population.   
 
Given that the most vulnerable people and properties are those located in proximity to 
the Coops facility, the hazard mitigation committee determined that 50 - 75% of 
people and property are likely to be vulnerable to hazardous material spills. 

Maximum Threat Most hazardous materials affect location-specific areas; therefore, the hazard 
mitigation committee determined that 50 - 75% of the spatial extent of the City would 
be impacted by hazardous material spills because the community is so small. 

Severity of Impact Often times the impact of hazardous material spills depends on the amount of 
material spilled and the location.  In the past, the impact of hazardous materials on 
Renwick has resulted in few injuries or property damage; but the committee estimates 
that the impact in terms of fatalities, injuries, property losses and economic losses 
could shut down services for 24 hours or more. 

Speed of Onset It is rarely known when an incident related to hazardous materials will occur at a fixed 
facility; therefore, there is little-to-no warning. 

 
 

Hazard Energy Failure 

Location Energy Failures happen throughout the City of Renwick.  See Section 8 of this 
Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

It was noted by the Renwick Hazard Mitigation Committee that historically, during major 
storms, power outages are a common occurrence.  This is the reason why energy 
failures have happened over ten times in the past.  

Probability Given that the historical occurrences are so frequent, the committee decided that the 
probability of having an energy failure is highly likely in the next year.  

Vulnerability Because the town of Renwick is such a small community, the vulnerability is very high.  
If energy is disrupted, usually the entire community is affected by the loss or shutdown 
of services.  

Maximum Threat Spatially the entire City of Renwick would be affected by an energy failure.  The 
committee has stated that 75% of the community would be affected by an energy 
failure.  

Severity of Impact Although everyone would be affected by an energy failure, the severity would be 
minimal.  Services would most likely be shut down for less than 4 hours.  

Speed of Onset Onset of an energy failure cannot be predicted.  Any interruption would have no 
warning.  
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Hazard Communications Failure 
Location In the event of a communications failure, the entire community could be impacted.  For 

a map of the community see Section 8 in this Appendix. 

Historical 
Occurrence 

No data on communications failure could be found for the City of Renwick.  The hazard 
mitigation committee determined that there have been approximately 4 - 6 occurrences 
of communications failure within the community.  This is mostly due to extended 
periods of electrical failure, when phones no longer work.   

Probability The communication failures that have occurred have been random events that were 
not expected within the City.  While communications failures have not occurred 
frequently, the hazard mitigation committee determined that it is possible, with less 
than 10% probability that an event will occur in the next year. 

Vulnerability With the dependence of communication in recent years, the percentage of people and 
property that would be affected by a communications failure would be critical.  

Maximum Threat While other devices are available to use for a communication loss, 50 – 75% spatial 
extent of the community would be impacted by a communications loss.  This is 
because of the emergency communications system that serves the community. 

Severity of Impact Communications failure in itself doesn‟t cause any injuries or property damage and the 
committee feels services would not be interrupted for a significant amount of time. 

Speed of Onset Communication failures are sudden and occur without any kind of warning.  In most 
cases, communication failures are generally a result of some sort of accident, terrorist 
act or other natural hazard. 

 
 

Hazard Transportation Incident 
Location Transportation events have the potential to occur on any of the roadways within 

Renwick; incidents related to the railroad also have the potential to occur.  For a map 
of the community see Section 8 of this Appendix. 

Historical 
Occurrence 

Renwick has a rail line that passes through the Southwest end of town and Highway 
17, which runs along the East edge of town.  While there are no records of the 
historical occurrences of transportation events that have taken place, the Hazard 
Mitigation Committee determined that more than 10 instances of transportation 
accidents have occurred. 

Probability The hazard mitigation committee determined that based on the community‟s location 
near a heavy traffic utility (Highway 17), the community is highly likely to have at least 
one transportation event in the next year. 

Vulnerability While transportation events are common within the community, they generally only 
affect the motor vehicles and/or rail cars involved.  Based on these impacts less than 
10% of the people and property would be impacted by transportation events. 

Maximum Threat Similar to the vulnerability of the community; if a transportation event were to occur 
less than 10% of the space in the community would be impacted. 

Severity of Impact A transportation event can occur in many forms.  With two modes of transportation 
going through the City of Renwick, a transportation event may result in serious injuries.  
While transportation events may no impact a great extent of the community, those 
involved may experience some unfavorable impacts. 

Speed of Onset No prediction of a transportation event can be made; therefore, there is no warning 
time of the event. 
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Hazard Extreme Heat 
Location Extreme Heat happens throughout the City of Renwick.  See Section 8 of this 

Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

Extreme heat commonly occurs in the State of Iowa during the summer months.  July 
and August bring about the hottest conditions for the region, with prolonged periods of 
heat that impact the entire state.  While the most severe events occur less-often, it is 
common to have at least one significant heat event each summer.  As shown on the 
NCDC report in Appendix M; two extreme heat events have been recorded for having 
occurred in Humboldt County; however, their measure of extreme heat may be 
different from that defined within IHSEMD‟s definition of Extreme Heat. Based on this 
the hazard mitigation committee recalled there being more extreme heat events than 
recorded.  The committee concluded that multiple events may happen in a summer; 
therefore, they determined that there have been more than 10 occurrences in the past.  

Probability The probability for an Extreme Heat is highly likely from year to year, because about 
once every year the right conditions will combine.  Summers in Iowa will consistently 
have high temperatures occurring; it just depends when high heat combines with high 
humidity. 

Vulnerability The most vulnerable population in an Extreme Heat is anyone that is outside and 
unable to get into a cooling shelter, or those that are working outside.  The elderly are 
also more susceptible to heat disorders as generally the older a person is, the more 
medical problems they may have.   
 
If electricity fails it will put many people at risk since it will take away their ability to cool 
themselves with appliances that rely on electricity; such as air conditions, fans, etc. 
 
However, due to many people having air conditioning and/or fans, the percentage of 
people that would be affected by an Extreme Heat was estimated to be 25 – 50% of 
the population of Renwick. 

Maximum Threat Extreme Heats have an impact on entire regions; therefore 75% of the community 
would be impacted. 

Severity of Impact The severity of impact from extreme heat is low because a lot of buildings and citizens 
have air conditioning, or are able to get a building that is cool if they don‟t have air 
conditioning.  This makes the severity of impact low with maybe a slight interruption of 
essential services.   

Speed of Onset The weather services are able to accurately predict when an Extreme Heat is going to 
hit a region, so there is usually more than 24 hours of warning time. 
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Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire City of Renwick 
would be affected by the Drought conditions. For a map of the City of Renwick see 
Section 8 of this Appendix. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Based on this the Hazard 
Mitigation committee determined that there have been 5-6 occurrences within the City 
in the last 12 years. 

Probability The probability for a drought is getting more prevalent with the changing weather 
patterns in Iowa.  The committee decided that it there is less than a10% chance that a 
drought will happen in the next year.  

Vulnerability The most vulnerable to a drought situation is the crops, livestock and agriculture of 
Renwick.  Many of the citizens rely on agriculture for jobs and wellbeing. This is why 
the committee decided that a drought situation would be catastrophic and affect more 
than 75% of the population. 

Maximum Threat A drought is not a spatially isolated event.  If a drought is present than the entire 
community will be affected.  

Severity of Impact Although a drought would mean loss of crops and livestock, the loss and injuries of 
individuals in the community would be minor.  A drought would slightly interrupt 
essential services 

Speed of Onset The onset of a drought would be very slow, therefore the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  

 
 

Hazard Structural Fires 

Location Structural Fires happen throughout the City of Renwick.  See Section 8 of this 
Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

Historically speaking the hazard mitigation committee decided over the years more 
than 10 structure fires have occurred throughout the community.  

Probability The committee came to an agreement that in the next year it is possible, with less than 
10% likelihood that a structural fire will take place in the town of Renwick.  

Vulnerability 10% of the population and property within the City will be affected by the next structure 
fire.  

Maximum Threat The committee members agreed that less than 10% of the community spatially 
speaking would be affected by a structural fire.  

Severity of Impact In the event of a structure fire, the committee decided that there would be serious 
injuries and long term property damage.  Some of the essential services could be shut 
down for 24 – 72 hours. 

Speed of Onset The speed and onset of a structure fire is instant.  There will be no warning or very 
minimal warning.  
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Hazard Flash Flooding 

Location Flash flooding happens throughout the City of Renwick, with some areas of town 
seeing pooling water around storm sewer and drainage tile intakes.  See Section 8 of 
this Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

Flash flooding generally occurs in Renwick when large amounts of rain fall in a short 
period of time.  The NCDC data only shows one flash flood event occurring in 
Humboldt County in 2004, based on this and the committee‟s knowledge of the City 
they determined that major flash flood events have generally occurred less than two 
times in Renwick in the last 12 years. 

Probability The probability that there will be a rain event that will generate a large amount of rain in 
a short time is unlikely.  The hazard mitigation committee, based on their prior 
experience and the probability of the event to occur in the next year, estimated that the 
chance for flash flooding is less than 1%.  

Vulnerability The hazard mitigation committee estimated that the percentage of people and property 
that would be affected by flash flooding was more than 50 - 75% of the community.  
The hazard mitigation committee took into consideration the amount of basements that 
could be impacted by flash flooding.  Past floods have led to sewers overflowing, ditch 
water running into lagoons, flooded basements, and other property damage.  

Maximum Threat The spatial extent of flash flooding throughout the City of Renwick was estimated by 
the hazard mitigation committee to be more than 75% of the community affected. 

Severity of Impact In Renwick, in the past flash flooding has caused flooded basements, and an 
overloaded sewer system.  The character of flash flood water that accumulates 
generally recedes within 24 hours; at most a couple of days.  Due to the amount of 
flooding there is the potential for major property damage and shut down of facilities to 
occur.  

Speed of Onset Flash flooding occurs with minimal or no warning time.  There may be warning as to 
when a storm event might occur, which may be 6 – 12 hours.  
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Hazard Grass or Wild-land Fire 
Location Grass or Wild-land Fires happen more often on the outside edges of the City of 

Renwick and along the railroad track that run on the southwest side of town.  See 
Section 8 of this Appendix for a map for the City of Renwick. 

Historical 
Occurrence 

The Hazard Mitigation Planning Committee recalled having many wild & grass fires in 
Renwick.  The fires that members remembered were started by trains with faulty 
wheels or citizens burning brush.  These fires were put out before much damage or 
harm was caused. 
 Probability The probability of a wild land grass fire or cornfield fire occurring in Renwick is likely, 
because of the large area of grassland and railroad right of way within the city limits. 

Vulnerability The amount of property that could be affected by a Grass or wild-land fire in Renwick is 
negligible.   This is because the homes are spread apart, giving a less of a chance to 
from field to house to house.  

Maximum Threat The spatial extent of the community that wild/grass fires could impact is less than 10% 
of the community. Mainly because the local volunteer fire department is very 
responsive.  

Severity of Impact There may be few injuries or illness, caused by a wild/grass fire; as well as little 
property damage if the fire spreads within the community.  Some examples include 
property damage, burnt vegetation, and potential damage to residential and 
commercial buildings.  The reason why the severity of impact is minor the spreading is 
usually contained out of town and community is affected by smoke pollution and 
inhalation.   

Speed of Onset Grass or wild land Fires generally start out as small, but that can quickly get out of 
control if wind and dry conditions exist, so there is no warning time. 
 
 
  

 
 

Hazard Expansive Soils 

Location Expansive soils are prevalent throughout the City of Renwick.  For a map of the 
community see Section 8 of this Appendix.  

Historical 
Occurrence 

The hazard mitigation committee decided that historically there have been many 
instances of expansive soils affecting the community.  This is due to the large amount 
of clay soil in the area.  The blue clay soil has an expansive quality when seasons 
change that pushes in basement walls and creates expansion of paved roadways.  
Therefore the committee decided that expansive soils have occurred more than 10 
times. 

Probability The probability of soils expanding in Renwick in the next year is likely.   

Vulnerability Less than 10% of the population of Renwick is going to vulnerable to the effects of 
expansive soils.  The hazard mitigation committee decided that the people and 
property affected it negligible. 

Maximum Threat The special extent of the community that would be affected by the expansive soils is 
less than 10%.  

Severity of Impact The effects of expansive soils will only cause few injuries, if any and little property 
damage within the City of Renwick.  

Speed of Onset With expansive soils, the warning time is every unexpected.  Therefore the hazard 
mitigation committee rated the speed of onset at minimal or no warning time.  
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Hazard Air Transportation Event 

Location Air Transportation events have the potential to occur anywhere within Renwick 
because of the large amount of crop dusting planes in the area, but the most 
vulnerable population would be the areas bordering farm fields.  For a map of the 
community see Section 8 of this Appendix. 

Historical 
Occurrence 

While there are no records of the historical occurrences of air transportation events that 
have taken place, the Hazard Mitigation Committee remembered that at least 1 
instance of an airplane crash has occurred. 

Probability The hazard mitigation committee determined that even though the community‟s 
location is near farm fields that get crop dusted frequently during the growing season, it 
is rare that an air transportation event will happen in the next year. 

Vulnerability Air transportation events are not common within the community and when they happen 
only affect the less than 10% of the people and property in the town. 

Maximum Threat Similar to the vulnerability of the community; if an air transportation event were to 
occur, less than 10% of the space in the community would be impacted. 

Severity of Impact Air transportation event can occur anywhere and involve anyone. This event would 
result in serious injuries and shut-down services for 24-72 hours. 

Speed of Onset No prediction of air transportation event can be made; therefore, there is no warning 
time of the event. 

 
 

Hazard Sink Holes 

Location Sink holes can be located throughout the City of Renwick, but the committee decided 
that most of the incidents have been isolated in the southwest area of the city limits.  
For a map of the community see Section 8 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee could remember at least once that a sinkhole had 
affected the community.  So it was decided to rate this 1, showing that there were less 
than 2 occurrences in the past history of the City of Renwick. 

Probability The hazard mitigation committee decided that the likelihood of a sinkhole happening 
again is extremely rare, therefore it was rated 1. 

Vulnerability The percentage of people and property affected by a sinkhole incident would be 
negligible.  If sinkhole did happen it would most likely happen away from homes and 
businesses.  

Maximum Threat Spatially speaking, a sinkhole would only affect a small portion of the community.  The 
hazard mitigation committee decided that less than 10% of the community is spatially 
impacted.  

Severity of Impact If a sinkhole were to happen again in Renwick, the impact would be few injuries and 
little or no property damage. 

Speed of Onset The speed of onset for a sinkhole would be instantaneous.  There would be no warning 
time. 
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Hazard Terrorism 

Location Terrorism can occur anywhere in throughout the City of Renwick.  See Section 8 of this 
Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

There has been no recorded historical occurrence of terrorism in the City of Renwick. 

Probability It is rare that an act of terrorism would be committed toward the City of Renwick.  

Vulnerability People and property affected by an act of terrorism would be negligible in the City of 
Renwick.  Due to the small size and lack of national interest.  

Maximum Threat The extent of damage is determined by type of terror event. Effects are generally static 
other than consequences of structural failure, illness, etc. 

Severity of Impact Minor injuries would take place in the event of a terror attack, with a slight interruption 
of essential services throughout the community. 

Speed of Onset There is typically no warning time in the event of terrorist attacks.  

 
 

Hazard Public Disorder 

Location Public Disorders can occur throughout the City of Renwick, but is usually centered 
throughout the Downtown area.  See Section 8 of this Appendix for a map of the City of 
Renwick. 

Historical 
Occurrence 

There were only a few events that the committee could recall as a public disorder.  
These events included theft while downtown buildings were under construction and 
vandalism to the cooperative in Renwick.  

Probability Although destructive civil disturbances are rare, the potential is always there for an 
incident to occur. 

Vulnerability A disturbance in the City of Renwick would affect less than 10% of the community.  

Maximum Threat Spatially speaking, below 10% of the City of Renwick would affect, due to the nature of 
disturbances being contained in on area of town.  

Severity of Impact Minor injuries and slight interruption of services would entail after a public disorder or 
civil disturbance.  

Speed of Onset There will be no warning time in the event of a public disorder. 
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Hazard Structural Failure 
Location Structural Failures can happen throughout the City of Renwick.  See Section 8 of this 

Appendix for a map of the City of Renwick. 

Historical 
Occurrence 

In the history of Renwick the hazard mitigation committee decided that there were less 
than two occurrences of structural failure.  The failures were due to snow loads and 
dilapidated steel and brick buildings throughout the town. 

Probability The committee decided that it would be rare if additional structural failures happened in 
the future of Renwick.  They came to conclusion that with abandoned homes and 
recent snow loads there is less than a10% of it happening again.   

Vulnerability The people and property affected by a structural failure is going to be negligible.  This 
is because usually abandon homes and buildings.  

Maximum Threat Less than 10% spatially of the community would be affected in the event of a structural 
failure.  

Severity of Impact When a structure fails there will be few injuries and a slight interruption of essential 
services depending on where the failure is located.   

Speed of Onset There is warning time for structural failure, in the instance of dilapidated housing 
throughout the community.  

 
 

Hazard Human Disease Incident 
Location Human Disease Incident can occur throughout the City of Renwick; therefore, the 

entire City is vulnerable to Human Disease Incident.  See Section 8 of this Appendix 
for a map. 

Historical 
Occurrence 

Historical occurrences of Human Disease Incidents are insignificant within the City of 
Renwick.   

Probability According to the committee, while there have never been any concerns regarding the 
spread of Human Disease Incident in the past, concerns regarding the spread of the 
health threat H1N1 and mosquito spread diseases have developed in the last year.  
With other areas experiencing the Human Disease Incident, it is possible that people in 
Renwick could be impacted. 

Vulnerability All populations are vulnerable to the spread of Human Disease Incident, especially 
infants and the elderly; preventative measures may be taken in regards to Human 
Disease Incident through sanitation and vaccination.  The committee decided that a 
disease breakout could be negligible in the City of Renwick and affect less than 10% of 
the population. 

Maximum Threat The maximum spatial extent of the City that could be affected by Human Disease 
Incident is estimated to be less than 10% of the City.  Human Disease Incident 
generally spreads in public areas, which could cause Human Disease Incident to 
spread throughout the City. 

Severity of Impact With technology and medical treatment available, the severity of impact due to Human 
Disease Incident has been lessened compared to the past.  Therefore, the hazard 
mitigation committee decided that few injury and illness would impact the city.   

Speed of Onset Warning time for viruses or Human Disease Incident is small once contact with the 
illness has occurred. Infectious Human Disease Incidents are typically reported as 
soon as a significant amount of persons with the Disease have been discovered; it is at 
this point when others generally take preventative measures usually between 12 -24 
hours of warning. 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

371 

Section 2: Vulnerability Assessment & Loss Estimate  

 
Renwick is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Windstorms, Hailstorms, Thunderstorm and 
Lightning, Severe Winter Storms, Energy Failure, Communications Failure, Extreme Heat, Drought, 
Tornado, HAZMAT-Transportation, Transportation Incident, Structural Fire, Expansive Soils, Air 
Transportation Event, Sink Holes, Terrorism, Public Disorder, Structural Failure, and Human Disease.  
Their vulnerability assessments and loss estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Renwick, these hazards include 
HAZMAT-Fixed Facility, Flash Flooding, Grass or Wild-land Fires.  Their vulnerability assessments and 
loss estimates are discussed in sections 2.2 through 2.4. 
 
2.1  Exposure Assessment for Windstorms, Hailstorms, Thunderstorms & Lightning, Severe 
Winter Storms, Energy Failure, Communications Failure, Extreme Heat, Drought, Tornadoes, 
HAZMAT-Transportation, Transportation Incident, Structural Fire, Expansive Soils, Air 
Transportation Event, Sink Holes, Terrorism, Public Disorder, Structural Failure, and Human 
Disease: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potential to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Windstorms, Hailstorms, Thunderstorms & Lightning, Severe 
Winter Storms, Energy Failure, Communications Failure, Extreme Heat, and Drought.  Those hazards 
that could potential impact any one random site within the City include Tornadoes, HAZMAT-
Transportation, Transportation Incident, Structural Fire, Expansive Soils, Air Transportation Event, Sink 
Holes, Terrorism, Public Disorder, Structural Failure, and Human Disease. With this, all of the above-
listed hazards have the potential to impact any area of the City, which means 100% of the structures and 
people are exposed to the hazards, or located in the hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 149 149 100% $5,060,175 $5,060,175 100% 

242 242 100% 

Commercial 53 53 100% $2,126,100 $2,126,100 100% 

Agricultural 2 2 100% $27,110 $27,110 100% 

Industrial 9 9 100% $3,970,230 $3,970,230 100% 

Total 213 213 100% $11,183,615 $11,183,615 100% 

 
2.1.1.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Renwick hazard mitigation committee determined that more than 75% of the 
people and property in the community are impacted by a windstorm.  Impacts generally result in downed 
limbs, infrastructure failure in the form of power outages or structural failure, and difficulty driving, 
especially for large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to 
find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the maximum reported amount of property damage due to high 
winds having occurred in Humboldt County resulted in more than $17 million in property damages.  Since 
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this was for the entire County, it was estimated that no more than 1% of these damages might have 
occurred within Renwick, being that the City only accounts for approximately 2% of the County‟s 
population.   Based on this, approximately 1% of the community could face a complete loss due to 
windstorms as displayed below. 
 
Estimated residential structural damage due to Windstorms (1%) = $50,602 
Estimated commercial structural damage due to Windstorms (1%) = $21,261 
Estimated agricultural structural damage due to Windstorms (1%) = $271 
Estimated industrial structural damage due to Windstorms (1%) = $39,702 
Total estimated structural damages due to Windstorms = $111,836 
 
2.1.2.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee, 
more than 75% of the people in the city could be impacted by a hailstorm.  Accompanying events include 
thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and at times 
flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 19 hailstorms reported in Humboldt County, with 5 directly impacting the City of 
Renwick.  The maximum amount of property damage incurred in one recorded event equaled $40,000, 
which accounts for about 0.35% of the city‟s assessed residential, commercial, agricultural and structural 
values.  It‟s estimated that damages could result in more than double this amount.  Based on this it was 
estimated that approximately 1% of the city‟s structures would be impacted by a hailstorm.  
 
Estimated residential structural damage due to Hailstorms (1%) = $ $50,602 
Estimated commercial structural damage due to Hailstorms (1%) = $21,261 
Estimated agricultural structural damage due to Hailstorms (1%) = $271 
Estimated industrial structural damage due to Hailstorms (1%) = $39,702 
Total estimated structural damages due to Hailstorms = $111,836 
 
2.1.3.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Renwick is exposed to severe winter 
storms.  Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high 
winds.  Events that may accompany severe winter storms include windstorms, transportation incidents 
and infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
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Based on historical data from the NCDC, the maximum amount of property damages reported in one 
event equaled $2,000,000 in Humboldt County.  It‟s estimated that damages would be similar to that of 
hailstorms, which were estimated to potentially cause damages to 1% of the community. 
 
Estimated residential structural damage due to Severe Winter Storms (1%) = $50,602 
Estimated commercial structural damage due to Severe Winter Storms (1%) = $21,261 
Estimated agricultural structural damage due to Severe Winter Storms (1%) = $271 
Estimated industrial structural damage due to Severe Winter Storms (1%) = $39,702 
Total estimated structural damages due to Severe Winter Storms = $111,836 
 
2.1.4.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Renwick is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are a regional event, the committee determined that 50- 
75% of the population of Renwick is susceptible to impacts or damages due to thunderstorms and 
lightning; however, this vulnerability is dependent on the extent of the storm and accompanying events 
that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
 
Loss Estimate Calculation: 
Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within Humboldt County due to Thunderstorms equaled $50,000.  This accounts for 
approximately 0.4% of the total assessed value of residential, commercial, agricultural and industrial 
structures in Renwick.  It‟s estimated that the impacted area would be similar to that as severe winter 
storms; however, the severity of such impacts would be less; therefore it‟s estimated that each property 
would experience structural damages equaling 0.9% of their assessed value, or 0.9% of structures in the 
City would experience complete loss. The damages are dependent on the intensity and impacted area of 
the Thunderstorm and Lightning event.  The results of this estimate are displayed below. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (0.9%) = $45,542 
Estimated commercial structural damage due to Thunderstorm and Lightning (0.9%) = $19,135 
Estimated agricultural structural damage due to Thunderstorm and Lightning (0.9%) = $244 
Estimated industrial structural damage due to Thunderstorm and Lightning (0.9%) = $35,732 
Total estimated structural damages due to Thunderstorm and Lightning = $100,653 
 
2.1.5.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption of either electric, petroleum or natural gas services, caused by 
an outage or shortage of usable energy.  Energy shortages are rare in Renwick; however, outages are 
common.  Outages are often caused by impacts to above-ground power lines from thunderstorms and 
lightning, severe winter storms, windstorms, hailstorms, transportation incidents, tornadoes and 
infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community; however, impacts are generally mild.  Generally the largest impact is to essential facilities or 
services; however, few if any injuries or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

374 

Loss Estimate Calculation: 

As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated.  
 
2.1.6.  Vulnerability Assessment for Communications Failure 
Communication failure is the widespread breakdown or disruption of normal communication capabilities.  
They could be caused by electrical outages, tower failures due to thunderstorms and lightning, severe 
winter storms, windstorms, hailstorms, transportation incidents, tornadoes, infrastructure failure or 
terrorism.  Impacts could include economic impacts such as the failure to communicate with the staff or 
public regarding safety or emergency matters.  Due to the rarity of this event and alternate forms of 
communication available to the County, its impacts are generally not extreme and no structural impacts 
are felt unless to the actual equipment. 
 
Loss Estimate Calculation: 
As mentioned above, a communications failure generally does not impact structures, and people are 
typically only at risk during emergency situations when lines of communication may be down.  Due to 
these circumstances, no loss estimate could be calculated.  
 
2.1.7.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated 26-50% of the City 
would be impacted due to the fact that residents must ensure they are not exposed to the heat for a long 
period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also impact the local 
and regional economy due to a lowered to the crop yield, which may cause a shortage of crop for 
livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
 
2.1.8.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Renwick, 
drought impacts the local and regional economy because without a sufficient yield of crops, there may be 
a shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
2.1.9.  Vulnerability Assessment for Tornadoes 
The entire population of Renwick is exposed to tornadoes.  Based on historical evidence, more than 75% 
of the City would be impacted by a tornado.  Such events often accompany thunderstorms and lightning, 
hailstorms and windstorms.  The impacts depend on the extent of the size and intensity of the tornado.  
Impacts are discussed in the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 
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F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
As recorded by the NCDC, multiple tornado events have been reported in Humboldt County, with one 
directly impacting the City of Bradgate.  The maximum amount of property damage incurred in this event 
was recorded to have equaled $2.5 million in property damages.  $2.5 million in damages accounts for 
about 22% of Renwick‟s assessed residential, commercial, agricultural and structural values.  It‟s 
estimated by the committee that impacts would be quite substantial; therefore, it‟s estimated the more 
than 60% of the community could be impacted.  
 
Estimated residential structural damages due to Tornado (60%) = $3,036,105 
Estimated commercial structural damages due to Tornado (60%) = $1,275,660 
Estimated agricultural structural damages due to Tornado (60%) = $16,266 
Estimated industrial structural damages due to Tornado (60%) = $2,382,138 
Total estimated structural damages due to Tornado (60%) = $6,710,169 
 
2.1.10.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, could impact 51-75% of the community depending on the type of 
material transported.  Accompanying events include transportation incidents. See Section 6 for a map of 
all transportation routes throughout the City.   
 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

376 

The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.11.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can occur in many forms resulting from failure or impact of motor vehicles, rail 
cars and/or airplanes.  Renwick is passed through by County Highway P76 and the Union Pacific 
Railroad; their location is identified in the Transportation Map located in Section 6 of this Appendix.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
involved.   Injuries and property damage depend on the extent of the event and its cause.  According to 
the hazard mitigation committee approximately  26-50% of the community could be impacted. 
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 
 
2.1.12.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
are very isolated events in the City of Renwick because most buildings are detached. The committee 
estimated that less than 10% of people and property are affected in one event.  Damages to buildings 
may be substantial or minimal, depending on when the fire was controlled.  People inside a structure 
where a fire occurs could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.13.  Vulnerability Assessment for Expansive Soils 
Expansive soils most commonly result in damaged streets and infrastructure, basements and other 
structures due to constant movement from change in temperature, moisture and other environmental 
impacts.  Accompanying events include severe winter storms, flash flooding, thunderstorm and lightning, 
river flooding and sink holes.  Infrastructure failure may result from expansive soils when harm to 
basements, streets or other utilities occurs.  Impacts usually result in a slight interruption in water services 
to the area where the water main was broken. 
 
Loss Estimate Calculation: 
Effects from expansive soils vary depending on the structure impacted.  Impacts generally affect one 
isolated area in a basement, street or other utility.  Because the committee was unable to identify specific 
areas, no loss estimates were calculated. 
 
2.1.14.  Vulnerability Assessment for Air Transportation Event 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

377 

While no airport is located in Renwick, the hazard mitigation committee determined that an air 
transportation event could occur as planes pass over the city while crop dusting and/or landing in nearby 
airports.  If such event were to occur it‟s estimated that less than 10% of the community would be 
impacted due to its small area.  Severity of impact depends on the size and speed of the aircraft when 
striking the city; however, the committee determined that multiple deaths would occur and structural 
damages would result.  Structural damages would be as severe as to completely demolish multiple 
buildings and potentially set fire to structures; therefore, accompanying events would include structural 
fire, grass or wild-land fire.  Such event could also occur due to windstorms, thunderstorm and lightning, 
tornado, winter storm or hailstorm. 
 
Loss Estimate Calculation: 
No air transportation events have been recorded to have occurred in Renwick. Because it is estimated 
that an air transportation event would generally be an isolated event, it would be insignificant to provide a 
loss estimate.  There is no telling where such event would occur; however, the aircraft would most likely 
be “small” in nature. 
 
2.1.15.  Vulnerability Assessment for Sink Holes 
Similar to Expansive Soils, Sink Holes may result in infrastructure failure.  Impacts to roads and utilities 
are the most common incidents relating to such event.  The structural impacts of sink holes depend 
where the sink hole occurs.  Damages can be seen to any structure that rests on the area where the sink 
hole occurs. 
 
Loss Estimate Calculation: 
Similar to Expansive Soils, Sink Holes may result in infrastructure failure.  Impacts to roads and utilities 
are the most common occurrence relating to such. 
 
2.1.16.  Vulnerability Assessment for Terrorism 
The Renwick hazard mitigation committee estimated that less than 10% of people and property would be 
impacted by an act of terrorism.  Risks to people, property and the economy vary depending on the 
methods used.  Bombs, guns, explosives, biological weapons, chemical weapons, radiological and 
nuclear weapons, and cyber terrorism are the most common resources used for terrorism.  Injuries, 
economic and property loss would be experienced by any of the above.  
 
Loss Estimate Calculation: 
No terrorism event has occurred in the past, and as mentioned, impacts would vary depending on the 
method of terrorism.  No loss estimate was calculated due to the unavailability of past impacts. 
 
2.1.17.  Vulnerability Assessment for Public Disorder 
Because of the small of population within the City of Renwick, the committee estimated that less than 
10% of people and property would be impacted by a public disorder.  Risks to people, property and the 
economy vary depending on the weapons used for violence.  Guns, knives, bats, fire and explosives are 
the most common resources used for public disorders.  Injuries, economic and property loss would be 
experienced by any of the above.  
 
Loss Estimate Calculation: 
The committee determined that less than 10% of the community would be impacted by a public disorder.  
No such event has occurred in the past, and as mentioned, impacts would vary depending on the method 
of violence.  Based on the lack of historical data no loss estimate could be calculated, as it would vary on 
the event, number of people involved, facilities involved and amount of law enforcement that would be 
able to respond. 
 
2.1.18.  Vulnerability Assessment for Structural Failure 
The collapse (part or all) of any public or private structure including roads, bridges, towers, and buildings 
is considered a structural failure.  Structural failures only impact the space surrounding the failure.  
Heavily traveled roads and bridges are regularly inspected for stability.  Structural failure most commonly 
occurs in dilapidating structures.  Accompanying events include windstorms, thunderstorms and lightning, 
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severe winter storms and tornadoes.  Structures that cannot withstand such events result in shambles.  
Person‟s inside could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Similar to structural fires structural failure is such an isolated event, it would be insignificant to provide a 
loss estimate.  A structural failure could occur in any one structure within the City. 
 
2.1.19.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated that less than 10% of the city would be impacted.  The most 
common events that have taken place in recent years include the H1N1 virus.  The flu and pneumonia 
are also two common viruses that impact residents of the City.  Humboldt County Public Health constantly 
strives to provide shots and other preventable measures for such viruses.  Other transferable diseases 
are generally transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts due to 
human disease. 
 
2.2 Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous materials was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that 100% of residents are exposed. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in Hazard 
area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 149 144 97% $5,060,175 $4,806,645 95% 

242 242 100% 

Commercial 53 52 98% $2,126,100 $1,963,350 92% 

Agricultural 2 1 50% $27,110 $15,240 56% 

Industrial 9 9 100% $3,970,230 $3,970,230 100% 

Total 213 206 97% $11,183,615 $10,755,465 96% 

 
2.2.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Renwick are Underground Storage Tanks, which 
have a limited impact such as an explosion or groundwater contamination, if leaking.  While only minor 
incidents have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT 
incident could potentially impact 51-75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
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Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all 4 fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility = $96,133 
Estimated commercial structural damage due to HAZMAT – Fixed Facility = $39,267 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility = $305 
Estimated industrial structural damage due to HAZMAT – Fixed Facility = $79,405 
Total estimated structural damages of HAZMAT – Fixed Facility = $215,109 
 
2.3 Exposure Assessment for Flash Flooding 
 
Exposed Structures 
The hazard mitigation committee estimated that 51-75% of the community would be impacted by flash 
flooding.  Flash flooding results from intense rainfall over a brief period of time; therefore, it was 
determined that the majority of flash flooding within the City of Renwick would occur in low-lying areas 
with poor drainage.  Based on the contour map, there are very few “pockets” of low-lying areas within the 
City; however, much of the city drains to its outer edges.  Based on the contour map, it was estimated 
that all areas lying in a contour less than 1150 would be a sufficient representation of flash flood areas 
within the community.   Based on this it was estimated that 38 dwellings, 16 commercial structures, 9 
industrial structures and 1 agriculture structures were located in potential areas of flash flooding.   
 
Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, commercial, 
industrial and agriculture structures estimated to be located in the “hazard zone”.  It was estimated that 
each commercial, industrial and agriculture structure had one owner.  And there are approximately 2.27 
people per dwelling (household) in Humboldt County, according to the 2010 U.S. Census.  Therefore it 
was estimated that there were 86 residents,16 commercial persons, 9 industrial persons and 1 
agricultural persons exposed to flash flooding; making a total of 112 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 149 38 26% $5,060,175 $1,717,740 34% 

242 112 46% 

Commercial 53 16 30% $2,126,100 $842,620 40% 

Agricultural 2 1 50% $27,110 $11,870 44% 

Industrial 9 9 100% $3,970,230 $3,970,230 100% 

Total 213 64 30% $11,183,615 $6,542,460 59% 

 
2.3.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is typically limited 
to those that live in areas with poor drainage.  It is evident that a majority of areas exposed to flash 
flooding are in the downtown.  This may be due to the inability to transport storm water outside of these 
areas quick enough. 
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Impacts from flash flooding typically take form in property damage to structures.  Accompanying hazard 
events that may result in flash flooding include thunderstorms and lightning, hailstorms, windstorms river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $85,887 
Estimated commercial structural damage due to Flash Flooding (5%) = $42,131 
Estimated agricultural structural damage due to Flash Flooding (5%) = $594 
Estimated industrial structural damage due to Flash Flooding (5%) = $198,512 
Total estimated structural damages of Flash Flooding = $327,123 
 
2.4 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that less than 10% of the community would be impacted by 
grass or wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the 
City, areas of open space (lands equaling 1 acre or more of land with no structures) were identified using 
ArcGIS.  Once this area was identified a 100 meter buffer was placed around the area to signify the 
“hazard zone”, or the property that could potentially be impacted by a grass or wild-land fire.  The 
resulting map is shown in Section 6.  Based on this map, it was estimated that 102 dwellings, 17 
commercial structures, 9 industrial structures and 2 agriculture structures were located in the “hazard 
zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated that 100% of residents would be exposed to such event. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 149 102 68% $5,060,175 $3,929,325 78% 

242 242 100% 

Commercial 53 17 32% $2,126,100 $1,765,840 83% 

Agricultural 2 2 100% $27,110 $27,110 100% 

Industrial 9 9 100% $3,970,230 $3,970,230 100% 

Total 213 130 61% $11,183,615 $9,692,505 87% 

 
2.4.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Renwick; therefore, structures could be set 
on fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could be 
impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events include 
drought and a resulting event may be structural fire. 
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Loss Estimate Calculation: 

While the committee estimated that less than 10% of the community is susceptible to impacts from grass 
or wild-land fires; therefore, only a portion of those vulnerable structures within the City would actually be 
impacted during such event.  It is estimated that structures located adjacent to the open space consisting 
of the north, south, east or west portion of the community would be impacted; therefore, the following 
estimates were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire = $39,293 
Estimated commercial structural damage due to Grass & Wild-land Fire = $17,658 
Estimated agricultural structural damage due to Grass & Wild-land Fire = $271 
Estimated industrial structural damage due to Grass & Wild-land Fire = $39,702 
Total estimated structural damages of Grass & Wild-land Fire = $96,925 
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Section 3: Mitigation Strategies and Priorities 

STAPLEE Analysis 
Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 

 

 

Mitigation Actions 
STAPLEE 

Rating 

1.1.2  Improving power lines Bury if necessary  16 

1.1.3  Engineering Improvements for storm water flow & 
watershed 11 

1.2.6  Updating ordinances for water usage during drought 
situation 11 

1.2.5  Assessing and securing critical facilities 11 

1.1.5  Tree trimming and structural proximity to power lines 10 

1.3.1  Road closed signage and safety signage for sinkholes 10 

1.2.2  Distribute community wide smoke detectors, 
extinguishers 9 

1.2.3  Designate Community Center as shelter during cold 
and heat events (generator, fans, safety equip.) 8 

1.2.4  Evacuation Plans for traffic events 8 

1.3.2  Update HazMat. equipment 8 

1.1.4  Animal Control 8 

1.2.1  Public Education, Awareness, and Communication for 
majority of hazards 7 

2.1.1  Maintaining inspecting lights on the tops of water 
tower and coop. for air trans emergency 7 

1.3.3  More law enforcement 7 

2.1.2  Building code for building on clay inspections for 
structural failure 6 

1.1.1  Early Warning Systems for severe weather hazards 5 

2.1.3  Sewage Lift Station Updates N/A 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

383 

City of Renwick Hazard Mitigation Goals, Objectives, and Mitigation Actions 
 
 
Goal 1:  To increase public safety due to the occurrence of natural and man-made hazards that afflicts 
the City of Renwick. 
 

 Objective 1:  To Increase public safety with community wide improvement. 

o 1.1.1:  Expanding early warning systems for severe weather hazards  

o 1.1.2:  Improve power lines, bury if necessary 

o 1.1.3:  Engineering study for storm water and water shed improvements 

o 1.1.4:  Animal Control 

o 1.1.5:  Tree trimming near power lines 
 

 Objective 2:  To Increase public safety with community wide preparedness. 

o 1.2.1:  Public education, awareness, and communication for hazards 

o 1.2.2:  Distribute smoke detectors and extinguishers to community 

o 1.2.3:  Designate Renwick Community Center as a shelter during extreme cold and heat 
events (generator, fans, safety equipment, food, water, bedding)  

o 1.2.4:  Evacuation plans for traffic events 

o 1.2.5: Assessing and securing critical facilities 

o 1.2.6: Ordinances for water usage during  drought or water emergencies 
 

 Objective 3:  To increase public safety with community wide recovery. 

o 1.3.1:  Road closure signage for emergencies 

o 1.3.2:  Hazardous material emergency equipment 

o 1.3.3: More security or law enforcement  

 

Goal 2:  To reduce or eliminate building and property damage due to the natural and man-made hazards 
that afflicts the City of Renwick. 
 

 Objective 1:  To reduce or eliminate damage to public and private buildings and property. 

o 2.1.1:  Maintain and inspecting lights on top of water tower and coop grain bins 

o 2.1.2:  Building coded and ordinances for building on clay 

o 2.1.3:  Update sewage lift station 
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Section 4: Action Plan 

1.1.2  Improving power lines, bury if necessary 

Description This action is needed to keep the City from losing power and 
communications from windstorms, severe winter storm and 
other hazardous weather events.  

Hazards Addressed Communication Failure, Energy Failure, Windstorms 

Priority I 

Responsible Dept./Party Public Works 

Estimated Cost Low 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Prevention Action, Property Protection Action 

Target Completion Date Ongoing 

 

1.1.3  Engineering improvements for storm water flow and water shed studies 

Description This hazard mitigation action identifies the need for a storm 
water study within the city.  This action will show what areas of 
the drainage system needed to fix the city flooding problems. 

Hazards Addressed Flash Flooding   

Priority I 

Responsible Dept./Party Public Works, Humboldt County                                                                                        

Estimated Cost Low 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Prevention Action, Property Protection,  

Target Completion Date Ongoing 

 

1.2.5  Assessing/ securing critical facilities 

Description This action will assess all the critical facilities throughout town 
and secure them if necessary 

Hazards Addressed HazMat-Fixed Facility, Terrorism 

Priority I 

Responsible Dept./Party City Council, Public Works 

Estimated Cost Minimal 

Potential Funding Source NA 

Mitigation Measure 
Category 

Prevention Action, Property Protection Action  

Target Completion Date Ongoing 

 

1.1.5  Tree trimming and structural proximity to power lines 

Description This action is to reduce the frequency of power outages due to 
downed tree limbs and reduce the amount of vegetative debris 
after severe storms.   

Hazards Addressed Windstorms, Thunderstorm and Lightning, Severe Winter 
Storms 

Priority I 

Responsible Dept./Party Public Works 

Estimated Cost Low 

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 
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1.2.3  Designate a building to serve as a warming and cooling shelter 

Description This action will give the citizens of Renwick a place to go during 
extreme temperatures.  The Hazard Mitigation Committee 
decided to include generator, fans, safety equipment, food, 
water, and bedding.  

Hazards Addressed Severe Winter Storms, Extreme Heat, Energy Failure 

Priority I 

Responsible Dept./Party City Council, Public Works 

Estimated Cost Low 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date 2018 

 

1.2.4  Evacuation plans for traffic events 

Description This action will put together the best  evacuation routes in town 
in the case of a hazardous material spill 

Hazards Addressed HazMat-Transportation, HazMat- Fixed Facility 

Priority I 

Responsible Dept./Party Region V HazMat 

Estimated Cost Minimal 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date Ongoing 

 

1.3.2  Update HazMat equipment 

Description This action will help isolate potential hazard material areas 
within the City by having the right containment equipment if 
there is an event.   

Hazards Addressed HAZMAT- Fixed Facility, HAZMAT- Transportation 

Priority I 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source General Revenues, Federal, State, and Local Grants 

Mitigation Measure 
Category 

Property Protection, Natural Resource Protection 

Target Completion Date Ongoing 

 

1.2.1  Public education, awareness and communication 

Description This action is to promote the education, awareness and 
communication of many hazard events. 

Hazards Addressed Hailstorm, Severe Winter Storms, Transportation Events, 
Extreme Heat, Drought, Structure Fires, Flash Flooding, Grass 
or Wild-land Fires, Sinkholes, Human Disease 

Priority I 

Responsible Dept./Party City Council, Public Works, County EMA 

Estimated Cost Minimal 

Potential Funding Source General Funds 

Mitigation Measure 
Category 

Public Education and Awareness Action 

Target Completion Date Ongoing 
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1.3.3  More security and law enforcement 

Description This action is to promote the security and safety by having 
more law enforcement throughout the community. 

Hazards Addressed Public Disorder 

Priority I 

Responsible Dept./Party City Council, County Sheriff, Private Companies 

Estimated Cost Minimal 

Potential Funding Source NA 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 

1.1.1   Early warning system for severe weather hazards 

Description This action is to promote the use of early warning systems, as 
well as installing more horns in town 

Hazards Addressed Tornados, Hailstorms, Thunderstorm Lightning 

Priority I 

Responsible Dept./Party City Council, Public Works 

Estimated Cost Minimal 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Public Education and Awareness Action, Emergency Services 
Protection Action 

Target Completion Date Ongoing 

 

2.1.3  Sewage lift station updates 

Description This action would update the sewage lift station in order to 
handle the excess capacity during wet seasons and during 
emergencies 

Hazards Addressed Human Disease, Watershed Pollution, Flash Flooding 

Priority I 

Responsible Dept./Party Public Works 

Estimated Cost Moderate 

Potential Funding Source Federal, State, and Local Grants 

Mitigation Measure 
Category 

Natural Resource Protection Action, Prevention Action 

Target Completion Date When funding becomes available 

 

1.2.2  Distribute community wide smoke detectors, extinguishers 

Description This action is to promote the awareness of fire prevention and 
safety. 

Hazards Addressed Structural Fire 

Priority II 

Responsible Dept./Party Fire Department 

Estimated Cost Minimal 

Potential Funding Source General Revenues, Federal, State, and Local Grants 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date When funding becomes available 
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2.1.1  Maintaining and inspecting light on top of large structures 

Description This action would install and maintain warning lights on the tops 
of the elevator, water tower and other tall structures in Renwick.  

Hazards Addressed Air Transportation Event 

Priority II 

Responsible Dept./Party City Council, Private Companies 

Estimated Cost Minimal 

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 

1.2.6  Update ordinances for water usage during drought situation 

Description This action will update water usage ordinances in the Renwick 
City Code. 

Hazards Addressed Drought 

Priority III 

Responsible Dept./Party City Council 

Estimated Cost Minimal 

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date 2018 

 

1.3.1  Road signage and safety signage for sinkhole emergencies 

Description This action will provide signage to put into place in the case of a 
sinkhole or other road emergency. 

Hazards Addressed Sinkholes 

Priority III 

Responsible Dept./Party Public Works 

Estimated Cost Minimal 

Potential Funding Source General Fund 

Mitigation Measure 
Category 

Public Education and Awareness Action 

Target Completion Date Ongoing 

 

1.1.4  Animal control/ leash law/ ordinances 

Description This action would update and enforce city ordinances for 
barking/ noisy /at-large animals in the city. 

Hazards Addressed Human Disease 

Priority III 

Responsible Dept./Party County Sheriff, City Animal Control 

Estimated Cost Minimal 

Potential Funding Source General Funds 

Mitigation Measure 
Category 

Prevention, Public Education and Awareness 

Target Completion Date Ongoing 
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2.1.2  Building code updates 

Description This action would update the building code in the city and 
enforce the code. 

Hazards Addressed Structural Failure 

Priority III 

Responsible Dept./Party City Council, Building Inspector 

Estimated Cost Minimal 

Potential Funding Source General Funds 

Mitigation Measure 
Category 

Prevention Action  

Target Completion Date 2026 
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Section 5: Critical Facilities 

 

 City Power Plant – Electrical distribution is a critical facility for the City.  

 City Water Filtration Plant - Electrical distribution is a critical facility for the City.  
 

 City Sewage Lift Station 
 

 Shelters (Library and Community Center) 
 

 Emergency Services  
 

 Communications 
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Section 6:  Community Maps 
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Section 7: Committee Meeting Minutes 

 
Minutes of Renwick Hazard Mitigation Meeting on July,13 2010 @7:00 

 
Meeting lead by:  Justin Harvey 
 
Attendance included: Tim Poage, Steven Erwin, Josh Lippolt, Travis Nickell, Bruce Borchers, Fred Hefty, 
Don Kraft.  
 
Meeting started by looking at the list below and eliminating any hazard that are not applicable to the City 
of Clare, Taken off the list included: river flooding, landslide, Dam failure, levee failure, earthquakes, 
watershed pollution, pipeline incident. 
 
Next the group identified each of the hazards below and gave instances of it happening or what it could 
affect if event did happen:  
 

1. Tornadoes 
-Building and property damage 
-June 28, 1979 tornado was part if the Algona storm, two tornados combined for major damages 
-Renwick was considered a federal disaster area  

2. Flash Flooding 
-Flash flooding occurs mainly due to poor drainage due to the ditch system infrastructure 
-Sewers and storm sewers back up from infiltration and unseasonable rains 
-Water in basements of residents and water back-up from sanitary sewer  
-Ditch surface water is running into the lagoons  

3. Severe Winter Storms 
-Power was lost for no more than 24 hrs. per outage 
-Lost power for 5 days in the 80‟s 
-Need generator and warming center    

4. Windstorms 
-Property damage, debris and down trees, shingle damage 

5. Hailstorms 
-Crops, property damages, shingles, pets/ livestock  

6. Thunderstorm and Lightning 
-Power outages/ no more than 24 hrs. per outage  

7. Extreme Heat 
-Power grid throughout town needs to be updated   
-Watch out for the elderly and young children 

8. Drought 
-City wells are deep and should not be affected  
-In the 80‟s water had to be rationed in town  

9. Grass and WildFires  
-Once a year there is a fire started by either railroad, or property owners, ditch fire, field fire 

10. Sink Holes 
-Waterline or sewer lines that are broken or leaking create these 
-Old tree stump created one several years ago 

11. Expansive Soils  
-Whole town has blue clay around it 
-Roadways heave and water does not seep into the ground  

12. HAZMAT – Transportation 
-3 Train vehicle accidents in the past 
-Potential for railcars or trucks carrying bulk chemicals like chlorine, anhydrous ammonia, liquid 
propane, and other fuels 

13. HAZMAT – Fixed Facility 
-W&H Coop stores bulk fuels 
-Anhydrous ploom after tornado killed cattle  
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-Elevator has areas that store chemicals, compressed oxygen tanks, chlorine at the water plant 
14. Energy Failure 

-Ice, wind, lightning, no more than 24 hrs per outage  
-Updating power grid throughout town 

15. Terrorism 
16. Public Disorder  

-City Hall reconstruction had vandalism to construction equipment and materials 
17. Human Disease 

-No problems as of yet, potential with H1NI, mosquitoes and spraying of pesticides 
18. Structural Fire 

-Contracted with Renwick Fire/ Planned fires  
19. Structural Failure 

-Some unsafe housing and buildings    
20. Communication Failure  

-Just purchased new repeaters for fire station 
-new sirens, but not as loud as the old ones 
-Residents complain that they cannot hear them in certain parts of town  

21. Air Transportation Event  
-Crop dusters and private plane ownerships 

22. Transportation Event 
-Derailed railroad cars, traffic accidents on county road 
-Farm machinery events 
 
 
Meeting Ended @ 8:00pm. 

 
 

Minutes of Renwick Hazard Mitigation Meeting  
July, 27 2010 @7:00 

 
Meeting lead by:  Justin Harvey 
 
Attendance included: Steven Erwin, Bruce Borchers, Fred Hefty.  
 

 Performed Hazard Risk Analysis 

 Set next meeting time  
 
Meeting Ended @ 8:00pm. 

 
 

Minutes of Renwick Hazard Mitigation Meeting  
August 17, 2010 @7:00 

 
Meeting lead by:  Justin Harvey 
 
Attendance included: Steven Erwin, Travis Vickell, Fred Hefty.  
 

 Reviewed results of Hazard Risk Analysis, moved flash flooding further to top of list  

 Brainstormed and Discussed Hazard Mitigation actions for each Hazard 

 Set next meeting time 
 
Meeting Ended @ 8:00pm. 

 
 

Minutes of Renwick Hazard Mitigation Meeting  
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August 31, 2010 @7:00 
 

Meeting lead by:  Justin Harvey 
 
Attendance included: Steven Erwin, Fred Hefty.  
 

 Reviewed Hazard Actions 

 Set Goals and Objectives for all of the Actions  

 Set time frame for next meeting, will need a better attendance for STAPLEE 
 
Meeting Ended @ 8:00pm. 

 

Minutes of Renwick Hazard Mitigation Meeting  
March 29, 2011 @7:00 

 
Meeting lead by:  Justin Harvey 
 
Attendance included: Steven Erwin, Fred Hefty, Bruce Borchers 
 

 Completed STAPLEE worksheet 

 Set up time for next meeting time 
 
Meeting Ended @ 8:30pm 

 

Minutes of Renwick Hazard Mitigation Meeting  
April 28

th
, 2011 @7:00 

 
Meeting lead by:  Justin Harvey 
 
Attendance included: Steven Erwin, Fred Hefty, Bruce Borchers, Tim Poage 
 

 Reviewed the completed STAPLEE worksheet results 

 Performed the Prioritization worksheet 

 Discussed the next steps of the Humboldt County Hazard Mitigation planning process. 
 
Meeting ended @ 8:15 
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Section 8: Resolution 
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Appendix I: City of Thor 

Section 1:  Risk Assessment 

The following table lists the overall results of the Hazard Risk Analysis that the committee completed.  
Following the results each hazard is addressed in detail. The Planning Committee‟s scoring activity was 
based on local records and first-hand knowledge, subject matter expertise, local and national records, 
and best available data. 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Energy Failure 5 5 5 5 4 5 29 

Thunderstorm and 
Lightning 5 5 5 5 3 4 27 

Severe Winter Storms 5 5 5 5 3 2 25 

Tornadoes 2 3 5 5 4 5 24 

Hailstorms 3 3 5 5 2 5 23 

Windstorms 5 5 3 3 3 3 22 

Extreme Heat 5 5 3 5 1 1 20 

Watershed Pollution 1 1 5 5 3 5 20 

Drought 1 2 1 5 1 1 11 

Communications Failure 1 1 1 1 1 5 10 

Flash Flooding 5 4 4 5 2 3 23 

HAZMAT - Fixed Facility 1 2 5 5 3 5 21 

Pipeline Incident 1 1 5 5 4 5 21 

Grass or Wild-land Fire  1 1 1 1 1 5 10 

HAZMAT - Transportation 1 2 5 5 3 5 21 

Air Transportation Event 1 1 5 5 4 5 21 

Structural Fire 2 3 1 1 2 5 14 

Transportation Event 1 2 1 1 1 5 11 
 
The City of Thor Hazard Mitigation committee decided that the following hazards were not applicable or 
would have little effect on the City: 
 

Animal/Plant/Crop Disease 
River Flooding 

Sink Holes 
Expansive Soils 

Earthquakes 
Public Disorder 

Structural Failure 
Air Transportation Event 

Terrorism 
Human Disease 

 

Animal/Plant/Crop Disease was considered to be a hazard that would impact the unincorporated area.  
Since there are few animals and crops present within the City the committee determined that this hazard 
should be excluded.  
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River Flooding is not a problem in the City of Thor because there is not a river that runs through or close 
to the City Limits.  A drainage ditch does flow through the City limits; however, the City has never 
experiences issues with flooding from this ditch. 
 
Sink Holes generally occur in areas where mining or erodible soils are present.  Neither of which are a 
concern for Thor; therefore, sink holes were considered irrelevant. 
 
Expansive Soils According to the Iowa Hazard Mitigation Plan, Humboldt County consists of partial-to-no 
soils with claying.  Those areas with partial clay consistency may have only a slight to moderate swelling 
potential.  Generally these soils would be located along the rivers and other waterways.  Because the City 
of Thor is not located near a river, the hazard mitigation committee determined expansive soils should not 
be thoroughly discussed within the Hazard Mitigation Plan. 
 
Earthquakes were considered to have little impact on Thor.  There is a possibility that the City could feel 
the resonance if an earthquake were to occur at the nearest fault line; however, no damages would be 
anticipated.   
 
Public Disorder was considered to have little effect on Thor due to the lack of past civil unrest.  Since 
there have been no public disorders recorded within the City, the chances for one to occur is very limited. 
 
Structural Failure was determined to not be a major issue for the City.  The hazard mitigation committee 
determined that this should not be thoroughly discussed due to the low amount of structural failures that 
occur each year within the City. 
 
Air Transportation Event was not considered by the hazard mitigation committee because no airport is 
present within the City and no such event has been known to have occurred within the City in the past. 
 
Terrorism was determined by the hazard mitigation committee to be non-applicable to the City of Thor.  
The hazard mitigation committee discussed how there is always the potential for terrorism to occur, but 
the committee decided that there is very low probability that Thor would suffer a terrorist event.    
 
Human Disease was removed from further consideration in the hazard mitigation plan due to the lack of 
historical occurrence in Thor.  This is not to say that Thor has never experienced any kind of disease 
before, but that they‟ve never felt the effects of a pandemic.  Due to this fact, the hazard was labeled by 
the hazard mitigation committee is non-applicable. 
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Hazard Energy Failure 

Location The entire community would generally be impacted by an energy failure; see Section 6 
of this Appendix for a map of Thor. 

Historical 
Occurrence 

Energy failures in the City of Thor are generally the result of electrical disruptions due 
to ice storms or high winds.  While no official record of energy failure is presented, the 
hazard mitigation committee determined that more than 10 occurrences have taken 
place within the City. 

Probability With the number of disruptions that have occurred in the past and the likelihood that ice 
storms or high winds will occur within Thor every year, the hazard mitigation committee 
determined that the probability of an energy failure occurring is likely. 

Vulnerability An energy failure would impact the entire community and becomes a particular concern 
during extreme heat or extreme cold temperatures.  With very few generators located 
within the City of Thor, the majority of the community would feel the impacts of an 
energy failure. 

Maximum Threat When an energy failure occurs within the community of Thor, the entire community is 
impacted.  The entire spatial extent of the community is generally without power until 
the electrical company is able to fix the issue. 

Severity of Impact Energy failures generally have a limited amount of impact on the structural stability of 
buildings and incur very few injuries to persons of Thor.  The largest impacts would 
cause the failure of essential facilities or services. 

Speed of Onset Energy failure generally occurs without any warning. 

 
 

Hazard Thunderstorm and Lightning 

Location Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm 
event were to occur, the entire City of Thor would be impacted.  For a map of the City 
of Thor, see Section 6 of this Appendix. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  A large percentage of these storms most likely impacted 
the City.  Based on this data and the fact that thunderstorms and lightning are a 
common occurrence in the Midwest, the hazard mitigation committee determined that 
more than 10 thunderstorms and/or lightning strikes have been experienced in the City 
in the last 12 years. 

Probability The central area of the United States is home to some of the most severe 
thunderstorms in the world.  Because of the frequency of severe thunderstorms and 
lightning that have continued to impact Thor in the past, the hazard mitigation 
committee determined that there is a 100% chance that a thunderstorm and lightning 
event will occur in the next year. 

Vulnerability Because thunderstorms are generally a regional event, the hazard mitigation 
committee determined that more than 75% of people and property feel the impacts. 

Maximum Threat Similar to the vulnerability, the hazard mitigation committee determined that if a 
thunderstorm were to occur, the entire spatial extent of the community would feel the 
impact of such event. 

Severity of Impact Thunderstorms and lightning impact the City of Thor due to high winds, heavy rains 
and lightning strikes.  While each of these characteristics has the potential to cause 
injuries, damage to property or service interruptions, the committee determined these 
impacts would be limited.  

Speed of Onset A community generally has an idea of when a thunderstorm is approaching; however, 
the characteristics present within a storm may be difficult to predict.  The hazard 
mitigation committee determined that the community of Thor generally has less than 5 
hours warning that a thunderstorm that may generate lightning will occur.  
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Hazard Severe Winter Storms 

Location Severe Winter storms are generally a regional event that can impact several-to-all 
counties within Iowa.  When a winter storm occurs, the entire community of Thor is 
impacted.  For a map of the assessed structures that could potentially be impacted, see 
Section 6 of this Appendix.  

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being more 
that 10 severe winter storms having had impacts on the community in the last 12 years.    

Probability Winter storms commonly occur throughout the state of Iowa.  Seasonal snowfall 
averages 32 inches across Iowa and varies from around 40 inches in northeast Iowa to 
about 20 inches in the extreme southeast corner of the State.  With the snow season 
extending from October to April, the chance for a severe winter storm that may produce 
extreme cold temperatures along with large amounts snow, ice and wind, is highly 
likely.   

Vulnerability Winter storms are generally regional events that would impact the entire City of Thor.  
The hazard mitigation committee determined that more than 75% of the people and 
property within the community would be affected.     

Maximum Threat As mentioned, winter storms affect entire regions and would impact the entire spatial 
extent of Thor.  Winter storms that reach Iowa tend to develop over southeast Colorado 
and move east using the southward plunge of cold air from Canada and the northward 
flow of moisture from the Gulf of Mexico to produce heavy snow, and sometimes 
blizzard conditions that could impact the entire region; therefore, the hazard mitigation 
committee determined that more than 75% of the City‟s spatial extent would be 
impacted. 

Severity of Impact The impact of severe winter storms can vary depending on the conditions.  Severe 
winter storms are generally accompanied by strong winds, extremely cold 
temperatures, ice, or large amounts of snow; each of these characteristics has an effect 
on people and property of Thor.  If exposed to a winter storm without proper attire, for 
long a long period of time, serious injuries or illness could occur.  

Speed of Onset Weather services can accurately predict when winter storms will occur and the 
conditions that may accompany the storm.  Generally there is 12-24 hours of warning 
when a winter storm is on its way. 
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Hazard Tornado 
Location The entire City of Thor is vulnerable to a tornado; a map of the entire community is 

located in Section 6 of this Appendix. 

Historical 
Occurrence 

According to the NCDC data in Appendix M there were 5 tornado events and 3 funnel 
clouds recorded since 2000 in Humboldt County; however, none of these events have 
directly impacted Thor.  Based on the committee‟s recollection there have actually been 
about 2-3 tornado events that actually impacted the City in the last 12 years.  

Probability There are on average about 46 tornadoes per year in the state of Iowa.  Tornado events 
occur randomly and have the potential to affect any community within the State.  
Because tornadoes act in such a random manner, the Thor hazard mitigation committee 
determined that it is possible for a tornado to occur within the community. 

Vulnerability The entire population of Thor is vulnerable to tornadoes.  Both personal safety and 
structural stability would be a great concern.  The hazard mitigation committee felt that if 
a tornado directly struck the community, more than 75% of the people and property 
would be affected. 

Maximum Threat Similar to the vulnerability, the hazard mitigation committee determined that if a tornado 
were to strike the City, more than 75% of its spatial extent would be impacted.  

Severity of Impact Injuries, property damage and the interruption of services are each common results of 
the direct impact of tornadoes.  The severity of impact depends on the intensity of the 
tornado, the area struck, and the preparedness of the people and officials.  The Thor 
hazard mitigation committee determined that serious injury, major property damage and 
interruption in services would occur during a tornado event. 

Speed of Onset Very little warning is given when a tornado occurs, especially when a tornado watch 
transitions into a tornado warning. 

 
 

Hazard Flash Flooding 

Location Section 6 shows the flash flooding area identified using the contours of the City where 
flash flooding would most commonly occur in the community. 

Historical 
Occurrence 

Flash flooding generally occurs in the City when large amounts of rain fall in a short 
period of time. When this happens there‟s ditch flooding, backup in basements, and 
other flash flood impacts.  The NCDC data only shows one countywide flash flood 
event having occurred in Humboldt County in 2004; however, based the committee‟s 
recollection of the number of times that there have been backups, it was determined 
that flash flood events have occurred more than 10 times in the last 12 years. 

Probability The hazard mitigation committee estimated, based on their familiarity with the City that 
it is likely that flash flooding will occur in the City of Thor in the next year.  The majority 
of flooding occurs in areas where the storm sewer is dilapidated.  

Vulnerability The number of people that are impacted by flash flooding in Thor is generally limited to 
those who are traveling during or right after the rain event, those who live in low-lying 
areas or areas that have dilapidating infrastructure.  According to the hazard mitigation 
committee these impacted areas account for approximately 51-75% of the people and 
property in Thor. 

Maximum Threat Similar to the percentage of people and property that are impacted, and because Flash 
Flooding generally impacts specific areas in town, approximately 75% of the spatial 
extent of the community is estimated to be impacted by flash flooding. 

Severity of Impact While flash flooding is a nuisance to the community, there are generally a limited 
amount of injuries.  The largest impacts result in property damage or interruption of 
services in Thor. 

Speed of Onset Flash flooding occurs quickly; however, the amount of rain gives some indication of 
when it may occur.  The hazard mitigation committee estimated that citizens have less 
than 6-12 hours warning time when a flash flood event may occur.  
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Hazard Hailstorm 

Location Hailstorms have the potential to affect all areas of Thor.  See Section 6 of this 
Appendix for a map of the City of Thor. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 3 recorded 
hailstorms that impacted Thor since 2000.  However, according to the hazard mitigation 
committee, there have been at least 5 hailstorm events that have impacted the City in 
the last 12 years; therefore, it was determined that there have been 5-6 hailstorms that 
have impacted the community in the past. 

Probability Hailstorms have not impacted the City of Thor on an annual basis.  Based on the 
committee‟s knowledge of the history of hailstorms inshore, they determined that there 
is a possibility that a significant hailstorm could occur within Thor in the next year. 

Vulnerability The entire community is vulnerable to being impacted by a hailstorm.  People, if 
exposed to the event could be injured and property exposed is vulnerable to damage. 

Maximum Threat Based on the community‟s area of land cover, the hazard mitigation committee 
determined that the entire spatial extent of Thor would be impacted by a hailstorm. 

Severity of Impact The hazard mitigation committee determined that if directly exposed to a hailstorm, a 
person may be at risk of serious injuries, some short term property damage, which 
does not threaten structural stability could take place; however, essential services, 
such as energy would not likely be disrupted. 

Speed of Onset Hail storms often result from severe thunderstorms or tornadoes; therefore, they may 
occur without any warning. 

 
 

Hazard 
Windstorms 

Location Windstorms would generally impact the entire area of Thor.  For a map of the 
community see Section 6 of Appendix B. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  Based on this data it was estimated 
that windstorms have occurred more than 10 times within the community in the last 12 
years. 

Probability Iowa lies on the eastern edge of the Great Plains where winds blow strong, particularly 
in the winter and spring.  Because windstorms are such a common occurrence, the 
hazard mitigation committee determined that it is possible for a significant, damaging 
windstorm to occur. 

Vulnerability The relative flatness of the terrain and cropland may cause the outer boundaries of the 
City to be impacted by windstorms. The hazard mitigation committee determined that 
because of this, approximately 26-50% of the people and property are affected by 
windstorms.   

Maximum Threat Similar to the vulnerability of the community, 26-50% of the spatial impact of the 
community would be impacted. 

Severity of Impact The hazard mitigation committee determined that because each of the residents of the 
City are able to seek shelter, the severity of wind storms in terms of fatalities, injuries, 
property loss, and economic is minor; however, if a person was directly exposed to a 
windstorm, major injuries could occur. 

Speed of Onset Wind storms can generally be predicted by the national weather service 6-12 hours in 
advance. 
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Hazard HAZMAT-Transportation 
Location HAZMAT events related to transportation can occur anywhere within Thor; to see a 

map of the City please see Section 6 of this Appendix. 

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there has been 1 hazardous material 
spills reported in Thor since 2000; therefore the hazard mitigation committee estimated 
there have been less than 2 transportation related events in the last 12 years. 

Probability Because no major events were recollected in the past, the hazard mitigation committee 
determined that it is unlikely that a HAZMAT event relating to transportation will occur 
within the City. 

Vulnerability The percentage of people and property that could be impacted depends on the 
material, amount, time of day and temperature.  While most HAZMAT incidents that 
have taken place in Thor in the past have been of low caliber, the committee 
determined that more than 75% of the people and property could be impacted in a 
major HAZMAT event.  

Maximum Threat Again, the hazard mitigation committee estimated that in a major HAZMAT event, more 
than 75% of the people and property in the community would be impacted by a 
HAZMAT event related to transportation, which is in correlation to the spatial extent of 
the community that would be affected. 

Severity of Impact Hazardous material spills or releases most commonly have the potential to result in 
injuries; especially in relation to hazardous material events due to transportation.  
Property damage is generally minimal and facilities generally not disrupted; therefore, 
the hazard mitigation committee estimated that minor injuries would occur with limited 
property damage and only a short interruption of services. 

Speed of Onset There is no prediction for when a release or spill of hazardous materials will occur 
when related to the transport of such materials; most events occur due to a sudden 
crash or unexpected leak. 
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Hazard HAZMAT-Fixed Facility 
Location The locations of fixed facilities that produce, store or handle hazardous materials are 

illustrated in the map in Section 6 of this appendix.   

Historical 
Occurrence 

Based on historical data shown in Chapter 3 there has been 1 hazardous material 
spills reported in Thor since 2000; therefore the hazard mitigation committee estimated 
there have been less than 2 fixed events in the last 12 years. 

Probability Because the coop, which stores farm chemicals including anhydrous, is located in 
Thor, the hazard mitigation committee determined that there is less than a 10% chance 
that a significant spill or leak might occur in the next year. 

Vulnerability Areas of the community vulnerable to a HAZMAT event related to the fixed facilities are 
determined based on their proximity to the facilities and the type of material that may 
be released.  If a major event were to occur in the community, it is possible that more 
than 75% of people and property could be impacted. 

Maximum Threat Because the land area that consists of the City of Thor is so small, the hazard 
mitigation committee estimated that if a major HAZMAT event occurred, the entire 
spatial extent of the community could be impacted. 

Severity of Impact Depending on the type of material spilled, the extent of injuries and property damage 
may vary.  The hazard mitigation committee determined that a significant HAZMAT 
event could result in more serious injuries or illness, minor property damage and 
possible shutdown of essential services for a day or more. 

Speed of Onset Because a hazardous material event occurs randomly, there is typically no warning 
time for when such an accidental event will occur. 

 
 

Hazard Pipeline Incident 
Location The nearest major pipeline, which consists of liquid propane, is located a little over a 

half a mile southeast of Thor.  For a map of the pipeline see Section 8 of this appendix. 

Historical 
Occurrence 

Historically there has been no incidence of a pipeline incident occurring nearby and 
having an impact on the City of Thor; therefore, the hazard mitigation committee 
determined that a rating of 1 should be given to historical occurrence. 

Probability Thor is located a little over a half a mile northwest of a major liquid propane pipeline.  
The hazard mitigation committee determined that the chances of an event occurring 
that could impact the City is possible, depending on multiple variables. 

Vulnerability If a major pipeline incident did occur, the hazard mitigation committee determined that 
in a worst case scenario there is a chance for such incident to impact more than 75% 
of the people and property in Thor. 

Maximum Threat Similar to vulnerability, if a major incident occurred and it had an impact on the 
community, more than 75% of the spatial extent of the community would be impacted. 

Severity of Impact While a majority of residents could be impacted, the hazard mitigation committee 
estimated that the severity of such impact could result in serious injuries or illness and 
shutdown of certain facilities.  This is dependent on many factors including the type 
and extent of the pipeline incident. 

Speed of Onset Pipeline incidents are generally accidental and no warning is given when such event is 
going to occur. 
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Hazard Extreme Heat 

Location Extreme heat generally occurs in a regional manner.  If an extreme heat conditions 
were to take place in Thor, the entire community would feel the event.  For a map of the 
City of Thor see Section 6 of this Appendix.   

Historical 
Occurrence 

Extreme heat commonly occurs in the State of Iowa during the summer months.  July 
and August bring about the hottest conditions for the region, with prolonged periods of 
heat that impact the entire state.  While the most severe events occur less-often, it is 
common to have at least one significant heat event each summer.  As shown on the 
NCDC report in Appendix M; two extreme heat events have been recorded for having 
occurred in Humboldt County; however, their measure of extreme heat may be different 
from that defined within IHSEMD‟s definition of Extreme Heat. Based on this the hazard 
mitigation committee recalled there being more extreme heat events than recorded.  
The committee concluded that multiple events may happen in a summer; therefore, 
they determined that there have been more than 10 occurrences in the past.  

Probability The hazard mitigation committee estimated that it is unlikely that an extreme heat event 
will occur in the next year. 

Vulnerability When extreme heat conditions occur, it generally comes in a heat wave that impacts an 
entire region; therefore the hazard mitigation committee estimated that more than 75% 
of the population would be impacted.   

Maximum Threat Because an extreme heat occurs regionally, the entire spatial extent of Thor would be 
impacted by the heat. 

Severity of Impact Most of the people in Thor have air conditioners; therefore, the impact of extreme heat 
is generally very mild.  Few injuries occur, quality of life is generally not impacted, 
property is generally not damaged and services are generally efficient enough to handle 
the heat. 

Speed of Onset The National Weather Service can generally predict when higher temperatures will 
occur days in advance. 
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Hazard Watershed Pollution 
Location Watershed pollution has the potential to occur anywhere in Thor, especially due to its 

vicinity to the river, for a map of the City please see Section 6 of this Appendix. 

Historical Occurrence Much of the watershed pollution that might occur within Thor would most likely be due 
to nonpoint source pollution.  A probable cause for this type of pollution would be the 
runoff of pollution that would flow into nearby water sources.  While it is difficult to 
measure the number of times this kind of pollution occurs, the Thor hazard mitigation 
committee estimated that, due to HAZMAT events there have been approximately 2-4 
significant events that may have caused watershed pollution. 

Probability Because Thor is located near the Des Moines River, the hazard mitigation committee 
determined that it is possible for watershed pollution to occur. 

Vulnerability While watershed pollution may occur within the County, the main issue would relate to 
the contamination of key water sources.  Residents of Thor use water from their own 
personal well systems.  Resident‟s concern would be that if watershed pollution of a 
critical component occurred that more than 75% of the community‟s water sources 
would be impacted. 

Maximum Threat According to the hazard mitigation committee; because the residents and businesses 
of Thor are on their own well systems, which are located near one another, the spatial 
extent of the City that would be impacted by a significant source of watershed pollution 
would be high. 

Severity of Impact While a majority of residents could be impacted, the hazard mitigation committee 
determined that there would be a limited impact on the quality of life and very minor 
injuries or illness; this is because all water would be tested upon signs of 
contamination. 

Speed of Onset Because residents would be unaware that that pollution to the watershed is occurring 
there would be limited warning. 

 
 

Hazard Structural Fire 
Location Structural fires are a random event that could at any time take place within the 

community.  For a map of Thor see Section 6 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee noted that they have seen approximately 7-9 
structural fires occur within the City in the past. 

Probability There is always the chance for a structural fire to occur within the City.  Based on past 
known events, the committee noted that it was possible for a structural fire to occur. 

Vulnerability Structural fires generally only impact an isolated area when they occur; therefore, the 
committee determined that only 10-25% of people and/or property would be impacted. 

Maximum Threat Similar to vulnerability, because structural fires would impact an isolated area, the 
committee estimated that only 10-25% of the spatial extent of the community would 
be impacted. 

Severity of Impact When any type of fire takes place, it has the potential to cause serious injury and 
major property damage, as determined by the hazard mitigation committee. 

Speed of Onset Structural fires may begin and spread incredibly fast; there is no warning when one 
might occur.  
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Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire City of Thor 
would be affected by the Drought conditions. For a map of the City of Thor see Section 
6 of this Appendix. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Because the hazard 
mitigation committee does not recollect any impacts from the droughts of 2001 and 
2003, the committee estimated that there have been less than 2 occurrences with 
impacts to the City in the last 12 years. 

Probability The hazard mitigation committee recalls very few droughts having occurred.  Based on 
this they determined that it is unlikely that a drought that would have many impacts 
would occur in the next year. 

Vulnerability The most vulnerable to a drought situation is the crops, livestock and agriculture of 
Thor.  Many of the citizens rely on agriculture for jobs and well-being; therefore, the 
committee decided that a drought situation would be catastrophic and affect more than 
75% of the population. 

Maximum Threat A drought is not a spatially isolated event.  If a drought is present then the entire 
community will be affected.  

Severity of Impact Although a drought would have a major impact on the economy, the committee would 
not anticipate many illnesses, structural damages or interruption in services. 

Speed of Onset The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  

 
 

Hazard Transportation Event 
Location Transportation events have the potential to occur on any of the roadways within Thor.  

For a map of the community and its transportation systems see Section 6 of this 
Appendix. 

Historical 
Occurrence 

County Roads C26 and P19 cross in the City of Thor.  The hazard mitigation 
committee recalls very few accidents having occurred in the City boundaries, part of 
this may due to the small amount of regional/state travel on these roads and the lower 
speed limits placed within the City Boundaries. 

Probability The hazard mitigation committee determined that based on the community‟s location, 
it is unlikely that a transportation event will occur in the next year. 

Vulnerability Transportation events generally only affect the motor vehicles and/or rail cars 
involved.  Based on these impacts less than 10% of the people and property of Thor 
would be impacted by transportation events. 

Maximum Threat Similar to the vulnerability of the community; if a transportation event were to occur 
less than 10% of the space in the community would be impacted. 

Severity of Impact A transportation event can occur in many forms.  Based on the low amount of 
vulnerable areas, the committee estimated that only minor injuries and/or property 
damage would occur. 

Speed of Onset No prediction of a transportation event can be made; therefore, there is no warning 
time of the event. 
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Hazard Grass or Wild-land Fire 
Location Thor is completely surrounded by agriculture land.  During dry conditions a wild-land 

fire could occur anywhere around the City, for a map of the vulnerable area see 
Section 6 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee noted that they have not seen major grass or wild-
land fires occur within the community in the past; therefore, they gave historical 
occurrence a rating of 1; less than two events having occurred in the community. 

Probability There is always the possibility for a grass or wild-land fire to occur within the City of 
Thor; however, the hazard mitigation committee determined that it is unlikely because 
burning bans are generally enforced during very dry conditions when fields are most 
vulnerable to fires. 

Vulnerability Because the land area of Thor is so small, the hazard mitigation committee estimated 
that approximately 51-75% of residents would, in some way, be impacted by a wild-
land fire through smoke inhalation, burning, etc. 

Maximum Threat Similar to vulnerability, a large area of Thor would be impacted by a major grass or 
wild-land fire; resulting in more than 75% of the spatial community being impacted. 

Severity of Impact When any type of fire takes place, it has the potential to cause serious injury and 
major property damage, as determined by the hazard mitigation committee. 

Speed of Onset Grass or wild-land fires may begin and spread incredibly fast; there is no warning 
when one might occur.  

 
 

Hazard Communications Failure 
Location In the event of a communications failure, the entire community could be impacted.  

For a map of the community see Section 6 of this Appendix. 

Historical 
Occurrence 

No data on communications failure could be found for the City of Thor.  The hazard 
mitigation committee determined that there have been very few occurrences of 
communications failure within the community.   

Probability The communication failures that have occurred have been random events that were 
not expected within the City.  Because communications failures have not occurred 
frequently, the hazard mitigation committee determined that it is unlikely that an event 
will occur in the next year. 

Vulnerability Because a communication failure may result in little warning to the community, the 
committee estimated that the entire community would be impacted. 

Maximum Threat While other devices are available to use for a communication loss, the entire spatial 
extent of the community would be impacted by a communications loss.  This is 
because the emergency communications system serves the entire community. 

Severity of Impact Communications failure in itself doesn‟t cause any injuries or property damage and 
the committee feels services would not be interrupted for a significant amount of time. 

Speed of Onset Communication failures are sudden and occur without any kind of warning.  In most 
cases, communication failures are generally a result of some sort of accident, terrorist 
act or other natural hazard. 
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Section 2:  Vulnerability/Loss Estimates 

Thor is exposed to a wide range of hazards.  The following subsections discuss the exposure, 
vulnerability and loss estimates for each hazard that could impact the City. 
 
Those hazards that the entire city is exposed to includes Energy Failure, Thunderstorm and Lightning, 
Severe Winter Storms, Tornadoes, Hailstorms, Windstorms, Extreme Heat, Watershed Pollution, Drought, 
Communications Failure, HAZMAT-Transportation, Structural Fire, Transportation Event.  Their 
vulnerability assessments and loss estimates are discussed in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For Thor, these hazards include 
Flash Flooding, HAZMAT-Fixed Facility, Pipeline Incident, and Grass or Wild-land Fire.  Their vulnerability 
assessments and loss estimates are discussed in sections 2.2 through 2.5. 
 
2.1  Exposure Assessment for Energy Failure, Thunderstorm and Lightning, Severe Winter 
Storms, Tornadoes, Hailstorms, Windstorms, Extreme Heat, Watershed Pollution, Drought, 
HAZMAT-Transportation, Structural Fire, Transportation Event, Communications Failure: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the potential to 
feel the effects from the hazard.  Those hazards that do not have a defined area of impact and could 
potentially impact the entire City include Energy Failure, Thunderstorm and Lightning, Severe Winter 
Storms, Tornadoes, Hailstorms, Windstorms, Extreme Heat Watershed Pollution, Drought 
Communications Failure.  Those hazards that could potential impact any one random site within the City 
include HAZMAT-Transportation, Structural Fire, and Transportation Event. With this, all of the above-
listed hazards have the potential to impact any area of the City, which means 100% of the structures and 
people are exposed to the hazards, or located in the hazard area.  The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 83 83 100% $2,557,860 $2,557,860 100% 

186 186 100% 

Commercial 71 71 100% $1,577,750 $1,577,750 100% 

Agricultural 4 4 100% $9,480 $9,480 100% 

Industrial 0 0 - $0 $0 - 

Total 158 158 100% $4,145,090 $4,145,090 100% 

 
2.1.1.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption of service relating to electric, petroleum or natural gas, which 
occurs from an outage or shortage of usable energy.  Energy shortages are rare in Thor; however, 
outages are common.  Outages are often caused by impacts to above-ground power lines from 
thunderstorms and lightning, severe winter storms, windstorms, hailstorms, transportation incidents, 
tornadoes and infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact the entire 
community.  Generally the largest impact is to essential facilities or services; however, few if any injuries 
or illness occur, and little-to-no property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such time 
residents are not able to cook, store food, or run every-day appliances.  Death and injuries due to power 
outages are very rare. 

 
Loss Estimate Calculation: 
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As mentioned above, an energy failure generally does not impact structures and people are typically only 
at risk during extreme heat or winter conditions.  Due to these circumstances, no loss estimate could be 
calculated. 
 
2.1.2.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of Thor is exposed to thunderstorms and 
lightning.  Because thunderstorms and lighting are a regional event, the committee determined that more 
than 75% of the population of Thor is susceptible to impacts or damages due to thunderstorms and 
lightning; however, this vulnerability is dependent on the extent of the storm and accompanying events 
that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, flash 
flooding, hailstorms, windstorms, communications failure or energy failure; for specific impacts of such 
events see their Vulnerability Assessments, discussed throughout Section 2.  Under a worst-case 
scenario each of the accompanying events may cause damages and injuries.  Additional impacts include 
downed limbs, power outages and heavy rain that may impair individuals‟ ability to see.  All residents 
would be required to take shelter, otherwise injuries; even death could occur if struck by lightning or 
directly exposed to flash flooding, wind and/or hail. 
 
Loss Estimate Calculation: 
Historical data from the NCDC displayed in Appendix M shows that the highest amount of property 
damages reported within a City in Humboldt County due to Thunderstorms equaled $50,000.  This 
accounts for approximately 1% of the total assessed value of residential, commercial, agricultural and 
industrial structures in the City.  Based on this worst-case-scenario, it was estimated that each property 
would experience structural damages equaling 1% of their assessed value, or 1% of structures in the City 
would experience complete loss. The damages are dependent on the intensity and impacted area of the 
Thunderstorm and Lightning event.  The results of this estimate are displayed below. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (1%) = $25,579 
Estimated commercial structural damage due to Thunderstorm and Lightning (1%) = $15,778 
Estimated agricultural structural damage due to Thunderstorm and Lightning (1%) = $95 
Estimated industrial structural damage due to Thunderstorm and Lightning (1%) = $0 
Total estimated structural damages due to Thunderstorm and Lightning = $41,451 
 
2.1.3.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the City of Thor is exposed to severe winter storms.  
Winter storms generally cause frigid temperatures, the accumulation of snow or ice and high winds.  
Events that may accompany severe winter storms include windstorms, transportation incidents and 
infrastructure failure; for specific impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property within the 
city are affected by severe winter storms.  This is mostly due to the reduced mobility from snow and ice.  
Infrastructure failure occurs through power outages from ice, which has the potential to impact the entire 
County.  Structural failure is also an impact that can occur due to large amounts of heavy snow.  These 
impacts generally occur in dilapidated/condemned buildings; however, there is potential for structural 
failure to occur with other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or hypothermia.  
Residents of the City are ill-advised to be outdoors for long periods of time during a severe winter storm.  
If outdoors without proper attire persons may experience frostbite and/or hypothermia, which could result 
in death.      
 
Loss Estimate Calculation: 
Because the hazard mitigation committee estimated that impacts and severity of such would be similar 
between thunderstorms and lightning and severe winter storms, it was estimated that 1% of the 
community would also be impacted by winter storms. 
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Estimated residential structural damage due to Severe Winter Storms (1%) = $25,579 
Estimated commercial structural damage due to Severe Winter Storms (1%) = $15,779 
Estimated agricultural structural damage due to Severe Winter Storms (1%) = $95 
Estimated industrial structural damage due to Severe Winter Storms (1%) = $0 
Total estimated structural damages due to Severe Winter Storms = $41,451 
 
2.1.4.  Vulnerability Assessment for Tornadoes 
The entire population of Thor is exposed to tornadoes.  Based on historical events having occurred within 
Humboldt County, it was estimated that more than 75% of the City would be impacted by a tornado.  
Such events often accompany thunderstorms and lightning, hailstorms and windstorms.  The impacts 
depend on the extent of the size and intensity of the tornado.  Impacts are discussed in the following 
Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
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Loss Estimate Calculation: 

As recorded by the NCDC, multiple tornado events have been reported in Humboldt County, with one 
directly impacting the City of Bradgate incurring approximately $2,500,000 in damages.  The City of Thor 
is approximately twice as large as the City of Bradgate; therefore, it‟s estimated that the maximum 
damages could exceed 2,500,000.  It‟s estimated that more than 60% of the community could be 
impacted by a tornado event.  
 
Estimated residential structural damages due to Tornado (60%) = $1,534,716 
Estimated commercial structural damages due to Tornado (60%) = $946,650 
Estimated agricultural structural damages due to Tornado (60%) = $5,688 
Estimated industrial structural damages due to Tornado (60%) = $0 
Total estimated structural damages due to Tornado (60%) = $2,487,054 
 
2.1.5.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorms and according to the hazard mitigation committee, 
more than 75% of the people in the city could be impacted by a hailstorm.  Accompanying events include 
thunderstorms and lightning, windstorms, infrastructure failure in the form of power outages and at times 
flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property damage in the 
form of dents and broken windows in vehicles, broken windows in homes and damages to rooftops.  It 
can cause an interruption of public services due to power outages.  Also, persons must seek shelter from 
such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 19 hailstorms reported in Humboldt County.  The maximum amount of property 
damage incurred in one recorded event equaled $100,000; however, this was in the City of Humboldt, 
which is quite a bit larger and has more structures than Thor.  The hazard mitigation committee estimated 
that the vulnerability of the community is similar to that of winter storms; however, the severity of impacts 
is somewhat less.  Therefore it‟s estimated that approximately 0.9% of the city‟s structures would be 
impacted by a hailstorm.  
 
Estimated residential structural damage due to Hailstorms (0.9%) = $ 23,021 
Estimated commercial structural damage due to Hailstorms (0.9%) = $14,200 
Estimated agricultural structural damage due to Hailstorms (0.9%) = $85 
Estimated industrial structural damage due to Hailstorms (0.9%) = $0 
Total estimated structural damages due to Hailstorms = $37,306 
 
2.1.6.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire City is exposed to; however, unless accompanying 
another event such as severe winter storms, thunderstorms and lighting, hailstorms or tornadoes; impacts 
are generally limited.  The Thor hazard mitigation committee determined that 26-50% of the people and 
property in the community are impacted by a windstorm.  Impacts generally result in downed limbs, 
infrastructure failure in the form of power outages or structural failure, and difficulty driving, especially for 
large trucks.  Very few deaths would occur; however, injuries could occur if persons fail to find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the maximum reported amount of property damage due to 
thunderstorm winds and high winds recorded to have occurred in Humboldt County was equal to $17.3 
million in damages.  There is no indication of the extent or area of the County that this event damaged; 
therefore, the data was unusable for loss estimates.  It‟s estimated by the hazard mitigation committee 
that the vulnerability of windstorms is less than that of hailstorms; however, the severity of impacts would 
be higher.  Based on this it‟s estimated that losses would be similar to that of Hailstorms. 
 
Estimated residential structural damage due to Windstorms (%) = $23,021 
Estimated commercial structural damage due to Windstorms (%) = $14,200 
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Estimated agricultural structural damage due to Windstorms (%) = $85 
Estimated industrial structural damage due to Windstorms (%) = $0 
Total estimated structural damages due to Windstorms = $37,306 
 
2.1.7.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally throughout 
the state.  While a majority of residents have air conditioning, the committee estimated that 26-50%of the 
City would be impacted due to the fact that residents must ensure they are not exposed to the heat for a 
long period in time as it may cause heat exhaustion or heat stroke.  Extreme heat may also impact the 
local and regional economy due to a lowered to the crop yield, which may cause a shortage of crop for 
livestock, food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
 
2.1.8.  Vulnerability Assessment for Watershed Pollution 
According to the Hazard Mitigation Committee, while watershed pollution may occur within the County, 
the main issue would relate to the contamination of key water sources.  Residents of Thor are most 
commonly exposed to such hazard if in contact with the drainage ditch, where all water from the area 
watershed drains.  Exposure to the drainage ditch could result in illness; however, no property damages 
would be felt.  Accompanying events include thunderstorm and lightning, severe winter storms, HAZMAT 
events relating to both transportation and fixed facilities and flash flooding. 
 
Loss Estimate Calculation: 
As mentioned above, watershed pollution generally does not impact structures; therefore, no loss 
estimate could be calculated.  
 
2.1.9.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  While it may not directly impact the City of Thor, drought 
impacts the local and regional economy because without a sufficient yield of crops, there may be a 
shortage of crop for livestock, food and fuel/energy.  Water may become a concern, when the event 
extends over a large period of time; however, water shortage was not seen as a major concern for the 
City.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be calculated.  
The majority of losses would be experienced in the unincorporated area where a majority of agriculture 
land exists. 
 
2.1.10.  Vulnerability Assessment for Communications Failure 
Communication failure is the widespread breakdown or disruption of normal communication capabilities.  
They could be caused by electrical outages, tower failures due to thunderstorms and lightning, severe 
winter storms, windstorms, hailstorms, transportation incidents, tornadoes, infrastructure failure or 
terrorism.  Impacts could include economic impacts such as the failure to communicate with the staff or 
public regarding safety or emergency matters.  Due to the rarity of this event and alternate forms of 
communication available to the County, its impacts are generally not extreme and no structural impacts 
are felt unless to the actual equipment. 
 
Loss Estimate Calculation: 
As mentioned above, a communications failure generally does not impact structures, and people are 
typically only at risk during emergency situations when lines of communication may be down.  Due to 
these circumstances, no loss estimate could be calculated.  
 
2.1.11.  Vulnerability Assessment & Loss Estimates for HAZMAT related to Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City, and according 
to the hazard mitigation committee, could impact more than 75% of the community depending on the type 
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of material transported.  Accompanying events include transportation incidents. See Section 6 for a map 
of all transportation routes throughout the City.   
 
The release of HAZMAT materials in transportation may be due to old or inadequate transport equipment, 
a traffic accident with a vehicle transporting hazardous material(s), or human error relating to 
filling/emptying hazardous materials from transport equipment. Hazardous substances are categorized as 
toxic, corrosive, flammable, explosive or as an irritant.  According to the hazard mitigation committee 
serious injuries or illness, short term property and/or a shutdown of essential facilities could occur.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the 
event is severe enough a person would not survive the incident.  Structural damages would most likely 
take place in the form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated because 
impacts would vary depending on the source of the incident, the type of hazardous material involved and 
the extent of the spill or leak.  In the past, the majority of events may have resulted in environmental 
impacts due to spills (See historical events in Chapter 3).  
 
2.1.12.  Vulnerability Assessment for Structural Fire 
A structural fire is an uncontrolled fire in populated areas that threatens life and property.  Structural fires 
are very isolated events in the City of Thor because most buildings outside of the downtown are 
detached. The committee estimated that less than 10% of people and property are affected in one event.  
Damages to buildings may be substantial or minimal, depending on when the fire was controlled.  People 
inside a structure where a fire occurs could experience substantial injuries or death. 
 
Loss Estimate Calculation: 
Because structural fires are such an isolated event, it would be insignificant to provide a loss estimate.  A 
structural fire could occur in any one structure within the City. 
 
2.1.13.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can result from failure or impact of motor vehicles.  Railroads were also 
considered; however, the railroad within Thor is no longer in use.  Thor is located at the intersection of 
two County roads; their location is identified in the Transportation Map located in Section 6 of this 
Appendix.   
 
Transportation events generally result in substantial injuries, death and property damage. Property 
damage usually results in the form of damages to the mode of transport and/or structure that was 
involved.   Injuries and property damage depend on the extent of the event and its cause.  The impacts 
are generally isolated and less than 25% of the people and property of Thor would be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to drivers and 
vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, drivers and other 
structures involved. 

 
2.2 Exposure Assessment for Flash Flooding 
 
Exposed Structures/Persons 
The hazard mitigation committee estimated that 51-75% of the community would be impacted by flash 
flooding.  Flash flooding results from intense rainfall over a brief period of time.  Because the City of Thor 
is relatively flat, it was determined that the entire City is exposed to flash flooding.  See the city‟s contour 
map in Section 6. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 83 83 100% $2,557,860 $2,557,860 100% 

186 186 100% 

Commercial 71 71 100% $1,577,750 $1,577,750 100% 

Agricultural 4 4 100% $9,480 $9,480 100% 

Industrial 0 0 - $0 $0 - 

Total 158 158 100% $4,145,090 $4,145,090 100% 

 
2.2.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is typically limited 
to those that live in areas with poor drainage.  It is evident that a majority of areas exposed to flash 
flooding are in the downtown.  This may be due to the inability to transport storm water outside of these 
areas quick enough. 
 
Impacts from flash flooding typically take form in property damage to structures.  Accompanying hazard 
events that may result in flash flooding include thunderstorms and lightning, hailstorms, windstorms river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the exposure 
assessment and vulnerability assessment, above.  Because most flooding impacts basements and 
foundations, it was estimated that each structure within the hazard zone would incur about 5% of its 
structural value in damages.  This was based on the idea that a basement remodel may increase a 
homes‟ value by 10%; therefore, damages might decrease a homes‟ value by about half of that.  Based 
on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $127,893 
Estimated commercial structural damage due to Flash Flooding (5%) = $78,888 
Estimated agricultural structural damage due to Flash Flooding (5%) = $474 
Estimated industrial structural damage due to Flash Flooding (5%) = $0 
Total estimated structural damages of Flash Flooding = $207,255 
 
2.3  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed Facilities) was 
identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were identified and positioned on the 
map displayed in Section 6.  A buffer was placed around each facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous materials was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  There are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census; therefore, it was estimated that 100% of residents are exposed. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 83 82 99% $2,557,860 $2,493,040 97% 

186 186 100% 

Commercial 71 71 100% $1,577,750 $1,577,750 100% 

Agricultural 4 3 75% $9,480 $8,380 88% 

Industrial 0 0 - $0 $0 - 

Total 158 156 99% $4,145,090 $4,079,170 98% 

 
2.3.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the City, different materials have different 
impacts.  The majority of hazardous materials within Thor are Underground Storage Tanks, which have a 
limited impact such as an explosion or groundwater contamination, if leaking.  While only minor incidents 
have occurred, it was predicted by the hazard mitigation committee that a major HAZMAT incident could 
potentially impact more than 75% of the City. 
 
A hazardous substance may cause damage to persons, property, or the environment when released.  
Chemicals are manufactured and used in ever-increasing types and quantities.  As many as 500,000 
products pose physical or health hazards and can be defined as “hazardous chemicals.”  And each year 
over 1,000 new synthetic chemicals are introduced and transported across the country via semi truck and 
train.  Hazardous substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  Persons 
directly exposed to HAZMAT events could face breathing problems and/or physical burns.  If the event is 
major a person would not survive the incident.  Accompanying events to HAZMAT events include 
structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the community would be impacted if all 4 fixed facilities had a HAZMAT event, it is 
anticipated that only one event would occur at a time; therefore the following loss estimates were 
calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility = $124,652 
Estimated commercial structural damage due to HAZMAT – Fixed Facility = $78,888 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility = $419 
Estimated industrial structural damage due to HAZMAT – Fixed Facility = $0 
Total estimated structural damages of HAZMAT – Fixed Facility = $203,959 
 
2.4  Exposure Assessment for Pipeline Incident 
The exposure numbers for Pipeline Incidents is shown in the table below.  These numbers were 
determined based on the number of structures located in the pipeline zone.  The pipeline zone was 
determined using a 1mile buffer surrounding the natural gas pipeline that extends south of town.  All of 
the residential, commercial and agricultural structures located within the buffer, or “hazard zone”, account 
for the exposed “Number of Structures” and “Value of Structures”.  For a map of this buffer see Section 6. 
 
Exposed Persons 
The “Number of People” exposed to a pipeline incident was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated that all persons within Thor are exposed to a pipeline incident. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 83 83 100% $2,557,860 $2,558,860 100% 

186 186 100% 

Commercial 71 71 100% $1,577,750 $1,577,750 100% 

Agricultural 4 3 75% $9,480 $8,380 88% 

Industrial 0 0 - $0 $0 - 

Total 158 157 99% $4,145,090 $4,144,990 100% 

 
2.3.1.  Vulnerability Assessment for  Pipeline Incident 
According to the hazard mitigation committee; more than 75% of the city is vulnerable to pipeline incident.  
Risks to the public from hazardous liquid and gas transmission pipelines result from the potential for an 
unintentional release of a product transported through the pipelines. Releases of a product carried by 
these pipelines can impact surrounding populations, property, and the environment, and may result in 
injuries or fatalities as well as property and environmental damage. 
 
Loss Estimate Calculation: 
Structural damages would most likely occur in the event of a pipeline explosion; however, the area of 
vulnerable would be limited to an isolated area where such event may have occurred; therefore, it was 
estimated that only 1% of the hazard area would be impacted. 
 
Estimated residential structural damage due to Pipeline Incident = $25,589 
Estimated commercial structural damage due to Pipeline Incident = $15,778 
Estimated agricultural structural damage due to Pipeline Incident = $84 
Estimated industrial structural damage due to Pipeline Incident = $0 
Total estimated structural damages of Pipeline Incident = $41,450 
 
2.5 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that 51-75% of the community would be impacted by grass or 
wild-land fires.  To determine the most susceptible areas to grass or wild-land fires within the City, areas 
of open space (lands equaling a ½ an acre of more with no structures) identified using ArcGIS.  Once this 
area was identified a 100 meter buffer was placed around the area to signify the “hazard zone”, or the 
property that could potentially be impacted by a grass or wild-land fire.  The resulting map is shown in 
Section 6.  Based on this map, it was estimated that 57 dwellings, 71 commercial structures and 4 
agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  It was 
estimated that each commercial, industrial and agriculture structure had one owner.  And there are 
approximately 2.27 people per dwelling (household) in Humboldt County, according to the 2010 U.S. 
Census.  Therefore it was estimated 100% of the City is exposed to grass or wild-land fires. 
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
City 

# in 
Hazard 
Area 

% in 
Hazard 
Area $ in City 

$ in 
Hazard 

area 

% in 
Hazard 

area 
# in 
City 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 83 57 69% $2,557,860 $1,861,800 73% 

186 186 100% 

Commercial 71 71 100% $1,577,750 $1,577,750 100% 

Agricultural 4 4 100% $9,480 $9,480 100% 

Industrial 0 0 - $0 $0 - 

Total 158 132 84% $4,145,090 $3,449,030 83% 

 
2.5.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where grass or 
agriculture lands exist.  Agricultural land surrounds the City of Thor; therefore, structures could be set on 
fire if the fire department is unable to respond immediately.  Persons within vicinity to the fire could be 
impacted with smoke inhalation, burns if directly exposed or even death.   Accompanying events include 
drought and a resulting event may be structural fire. 
 
Loss Estimate Calculation: 
While the committee estimated that less than 10% of the community is susceptible to impacts from grass 
or wild-land fires; therefore, only a portion of those vulnerable structures within the City would actually be 
impacted during such event.  It is estimated that structures located adjacent to the open space consisting 
of the north, south, east or west portion of the community would be impacted; therefore, the following 
estimates were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire = $18,618 
Estimated commercial structural damage due to Grass & Wild-land Fire = $15,778 
Estimated agricultural structural damage due to Grass & Wild-land Fire = $95 
Estimated industrial structural damage due to Grass & Wild-land Fire = $0 
Total estimated structural damages of Grass & Wild-land Fire = $34,490 
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Section 3:  Mitigation Strategies and Priorities 

Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The list of the 
hazard mitigation actions along with their final priority, as determined by the hazard mitigation committee 
is shown below: 

 

ACTION STAPLEE RESULT 

1.2.1  Ensure the fire department and first responders have 
adequate training to address HAZMAT events, wildfires and 
structural fires 

17 

1.2.4  Ensure the fire department and first responders are 
equipped with up-to-date fire and medical equipment 

16 

1.2.2/1.2.3  Purchase 3 new permanent generators 14 

2.1.1  Make stop signs/lights more visible on P66 14 

1.1.1 Designate a shelter within the community with generator 
hookups 

11 

 

 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

421 

City Hazard Mitigation Goals, Objectives, and Mitigation Actions 
 
Goal 1: Ensure the community has all of the physical resources necessary to reduce the effects of 
hazards. 
 
Objective 1.1:  Provide residents of Thor with facilities to seek shelter in during a hazard event 

Mitigation Actions 
1.1.1 Designate a shelter within the community with generator hookups 

 
Objective 1.2:  Supply the community with equipment to reduce the effects of hazards 

Mitigation Actions 
1.2.1 Ensure the fire department is equipped with up-to-date equipment and training to address 

HAZMAT events, wildfires, and structural fires. 
1.2.2 Purchase 2 new generators for the water and wastewater facilities 
1.2.3 Purchase a generator for the designated shelter 
1.2.4 Ensure the fire department and first responders are equipped with up-to-date fire and 

medical equipment 
 

 
Goal 2: Protect the life, health, safety and property of the community by preparing residents and 
businesses for all potential hazards 
 
Objective 2.1:  Provide residents with ample warning of hazards to help prevent injuries and loss of life 

Mitigation Actions 
2.1.1 Make stop signs/lights more visible on P66 

 “Stop Ahead” sign 
 Flags 
 Lights 
 Moveable Signs 
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Section 4:  Action Plan 

The City Hazard Mitigation Committee did do a cost-benefit review of each of the mitigation actions during 
their review of them. Each action was taken through the STAPLEE analysis, and in that analysis the 
committee looked at whether or not there would be an economic benefit or an economic cost, as well as; 
whether or not the community would accept it, could the community administer the action, is the action 
technically feasible, etc. It was also discussed during the meetings how much a hazard mitigation action 
might cost and how much benefit might come out of that spending. 

 

1.2.2 Purchase 2 new permanent generators 

Description Purchasing permanent generators for the water and wastewater 
facilities will ensure that residents are able to use their utilities 
during such events. 

Hazards Addressed Energy Failure 

Priority I 

Responsible Dept./Party City Council 

Estimated Cost Low 

Potential Funding Source Grants, Fundraising, Township 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date September 2017 

 
2.1.1 Make Stop signs/lights more visible on P66 

Description Visitors or those who pass through the community often miss 
the stop signs that are present along County Road P66 within 
the City, by bringing about additional awareness of these, the 
City will be taken steps to prevent a transportation incident. 

Hazards Addressed Transportation Incident 

Priority 1 

Responsible Dept./Party City Council 

Estimated Cost Minimal 

Potential Funding Source City budget 

Mitigation Measure 
Category 

Prevention 

Target Completion Date January 2014 

 
1.1.1 Designate a shelter within the community 

Description Establishing a safe place for residents during hazards can 
ensure safety for residents. 

Hazards Addressed All hazards 

Priority I 

Responsible Dept./Party City Council 

Estimated Cost Minimal 

Potential Funding Source City Budget 

Mitigation Measure 
Category 

Structural Mitigation 

Target Completion Date January 2014 
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1.2.3  Purchase a generator for designated shelter 

Description Ensuring that the shelter is fully equipped with backup energy 
will ensure the safety of residents seeking such shelter.   

Hazards Addressed Energy failure, extreme heat, severe winter storms, 
thunderstorms and lightning, hailstorms, thunderstorms and 
lightning. 

Priority I 

Responsible Dept./Party City Council 

Estimated Cost Low 

Potential Funding Source Grants, fundraiser, church 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date September 2017 

 
1.2.1  Ensure the fire department and first responders have adequate training to address 

HAZMAT events, wildfires and structural fires 

Description Training is important for responders to know how to react and 
bring about awareness of hazards. 

Hazards Addressed All hazards 

Priority II 

Responsible Dept./Party Fire Department, City, Township 

Estimated Cost Minimal 

Potential Funding Source City/Township 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date Ongoing 

 
1.2.4  Ensure the fire department and first responders are equipped with up-to-date fire 

and medical equipment 

Description Providing the first responders with proper equipment will ensure 
they can efficiently respond to events 

Hazards Addressed All hazards 

Priority II 

Responsible Dept./Party Fire Department 

Estimated Cost Low 

Potential Funding Source Grants, township, City Council 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date Ongoing 
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Section 5:  Critical Facilities 

Thor water shed – 404 Manly Street 
Thor lagoon – 3026 250

th
 Street 

Thor Lutheran Church – 105 North Ann Street 
Thor Hall – 223 North Ann Street
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Section 6:  Community Maps 
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Section 7:  Hazard Mitigation Committee Meeting Minutes 

Humboldt County Hazard Mitigation - Thor - Meeting #1 
June 14, 2010 at 7:00 p.m. 

Thor City Hall 
 

Meeting attended by:  E.C. Nerem, Verla Thul, Linda Mjelde, Wayne White, and Roger Holtan. 
 
Meeting started at 7:00 pm. 
 

 Explained the concept of a hazard mitigation plan and the benefits of having a plan.  

 

 Went into the list of storm events compiled by the National Climatic Data Center (NCDC)  

o Shows the history of weather events that have occurred in Humboldt County and 

Thor. 

 

 Began examination of hazards.  Asked the committee members to identify any 

significant events that relate to each hazard to gain an understanding of the significant 

hazards of the City. 

o Tornadoes 
 While the community has seen some tornados drive through the area; the effects 

on Thor have been minimal. 
 Prior to the 90‟s one specific event that cut across Section 21 of the county 

heading NE had taken down nearby barns and a windmill.  It also flattened some 
corn in the surrounding rural area 

 In the early 90‟s a small funnel came through the Coop, collapsing a bin and 
blowing part of the roof of the elevator onto a car 

 The committee can recall 5 instances since the 1970‟s where minimal damage 
has occurred. 

o Flash Flooding 
 Once again, no horrific events within the City 
 Some water in basements  
 The storm sewer has had some repairs.  Some within the last few weeks 
 The area used to be an impassible bog, which has since been drained 
 The sewer lines drain to the pond east of town 

o River Flooding 
 Nearest river is 6 miles away.  Take out of plan. 

o Winter Storms 
 Very common. 
 Main issues have to do with power disruption and clearing the roads. 
 Power disruption has occurred in the past due to ice.  One event was for 5 days.  

No generator for public, only for the water pump.  The generator is a portable 
generator run by a tractor. 

 Roads within the City are cleared by the City and roads leaving the City are 
cleared by the County. 

o Windstorms 
 Falling trees 

 Roof and car damage 

 Power interruption 
 Shingle/roof damage is common 

 Barn on the west side of town lost its roof 
 Wind has increased over time with fewer trees to break the speed. 

o Hailstorms 
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 Haven‟t been a grand issue within the City recently, but surrounding areas have 
been greatly affected 

 In the 1980‟s windows within the town had broken due to a hailstorm event 
 Approximately 2002 some roof damage was experienced due to these events 

o Thunderstorm and Lightning 
 Lightning has been known to strike trees within town 
 Some appliances have been damaged 
 Transformers have been struck 

 Some have been placed underground (less than 10% of town) 
 A concern may be the substation on hwy 3 

 Majority of the energy within town comes from the north 

 The elevator is being updated to handle higher wattages 
o Extreme Heat 

 Most residents within the community have access to air conditioners; however, if 
the town was to lose power, it could be a major issue. 

o Drought 
 Generally not an issue for the community 
 The community is served by two wells; however, the second well is not in the 

best shape 
o Landslide 

 Take out of plan 
o Grass or Wild-land Fire 

 More of an issue with the corn/beans in the rural areas, but could have some 
impact on the community near the perimeter 

o Dam Failure 
 Take out of plan 

o Levee Failure 
 Take out of plan 

o Sink holes 
 Take out of plan 

o Expansive Soils 
 Take out of plan 

o Earthquakes 
 Take out of plan 

o HAZMAT – Transportation 
 Definitely the potential for portable gas/propane/anhydrous/liquid manure tanks 

going through town to tip. 
 West of town a bridge collapsed as a gas truck was crossing 

o HAZMAT – Fixed Facility 
 Gold Eagle Coop will soon have a 30,000 gallon propane tank 
 Most of the City‟s heat is served by natural gas 
 Thor Automotive has hazardous materials that would generally have waste oil 
 Used to be 3 gas stations in town, but each stations tanks have been removed 

from the ground. 
o Watershed Pollution 

 Dredge ditch was dug to drain additional water away from agricultural areas.  A 
lot of contaminants can flow into this ditch and further spread into the waterways. 

o Pipeline Incident 
 Natural Gas Line exists about a ½ mile south of town.  No incidents have 

occurred; however, the community should be prepared. 
o Energy Failure 

 Usually caused by high winds or winter storms 
 No generator available to the public 
 The community is completely dependent on Mid-American Energy to fix any 

issues with energy failure 
o Terrorism 
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 The biggest threat to the community would be an electrical attack on the region 

 The community would not have the means to provide energy and would 
be especially vulnerable if this would occur during an extreme heat or 
cold event. 

o Public Disorder 
 The committee felt their community is too small to cover this issue.  Take out of 

plan. 
o Human Disease 

 If contamination occurred in the water supply, the entire community would be 
affected. 

 The nearest health services are Humboldt and Fort Dodge 
 Some residents within town are trained for medical emergencies, but most other 

residents are fully aware who is trained.  

 Provide a list of people in town 

 Survey to find expertise 
o Structural Fire 

 1934 all but 3 buildings burnt on mainstreet 

 Wind led the fire 

 The community rebuilt some of the structures with brick 
 The community has a volunteer fire department with 10-12 staff 
 Fires rarely occur; lately there have been 2 within a 15 year time-span, but prior 

to that was a long stretch of no structural fires 
o Structural Failure 

 Some houses within the community have issues 
 3 buildings along the main street may have issues, but are privately owned 
 Have had many reports of structures with leaking roofs 
 The City has some building codes, but don‟t strictly enforce these 
 Approximately 6-8 buildings have been taken down due to dilapidation 

o Communications Failure 
 No failures have occurred that the committee can remember; however, the fire 

department will need to update their radios by 2013 for the narrowband change 
 The community plans to update its communications system within the next year 

to a fire optic system which provides phone, internet, and cable in one. 
o Transportation Event 

 Most issues related to transportation have been people wrecking in the dredged 
ditch. 

 While nothing has occurred, there is potential near the Coop for vehicular 
accidents because trucks weigh on one side of the road and fill on the other 

 The railroad has been converted into a bike trail 
o Air Transportation Event 

 The only issue here are the crop dusters flying low above the City. 
 

 When discussion about hazards subsided, we discussed meeting times and length 
o The committee decided to hold their next meeting June 28th at 7:00pm. 

 

 Meeting concluded at 8:15 p.m. 
 

Humboldt County Hazard Mitigation - Thor - Meeting #2 Minutes 
June 28, 2010 7:00 p.m. 
Thor Community Center 

 
Meeting attended by:  Verla Thul, Jon Matteson, Linda Mjelde, Shannon Vitythrun, E.C. Nerem, Wayne 
White. 
 

 The hazard risk analysis process was explained to the committee.  
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 As a group, the hazard mitigation committee completed the risk analysis for the following 

hazards: 

 

 Tornadoes 

 Flash Flooding 

 Severe Winter Storms 

 Windstorms 

 Hailstorms 

 Thunderstorm and Lightning 

 Extreme Heat 

 Drought 

 Grass or Wild-land Fire 

 HAZMAT - Transportation 

 HAZMAT - Fixed Facility 

 Watershed Pollution 

 Pipeline Incident 

 Energy Failure 

 Terrorism 

 Human Disease 

 Structural Fire 

 Structural Failure 

 Communications Failure 

 Transportation Event 

 Air Transportation Event

 

 The committee determined that Terrorism should be taken out of town because 

Thor is not a great target. 

 The committee also determined that disease should be taken out because if a 

disease were to occur vaccinations are readily available. 

 The remaining hazards were analyzed, and the committee‟s ratings are 

summarized on the following page. 

 Extra comments in regards to hazards were: 

o The main problem with winter storms is loss of electricity 

o As for severity, it depends on the storm, but services could be off, but 

still cause little damage 

o Windstorm events generally affect shingles 

o Hailstorms do occur, remember 4 significant storms 

 2010 one occurred with pea size hail or larger 

o Under severe thunderstorm and lighting the severity generally doesn‟t 

cause injuries, but does impact essential services 

o For HAZMAT – Transportation, the vulnerability depends on the type 

and mass of spill. 

 Severity of impact: services could be shut down and people 

could be hurt, but no property damage could occur; therefore, 

the group compromised 

o HAZMAT – Fixed Facility: No chemicals are stored at the Coop 

o Watershed pollution: Only vulnerable if contamination gets into the well 

 No property damage would occur, just services would be 

interrupted 

o Pipeline incident depends on the season. 

o Energy Failure severity depends on the length of time 

o Transportation events generally occur outside of town, but still have the 

potential to occur in town. 
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o For air transportation event the committee determined the vulnerability 

and severity based on the worst-case scenario. 

 
 
 

Event 
Historical 

Occurrence Probability Vulnerability 
Maximum 

Threat 

Severity 
of 

Impact 

Speed 
of 

Onset TOTAL 

Energy Failure 5 5 5 5 4 5 29 

Thunderstorm 
and Lightning 5 5 5 5 3 4 27 

Severe Winter 
Storms 5 5 5 5 3 2 25 

Tornadoes 2 3 5 5 4 5 24 

Flash Flooding 5 4 4 5 2 3 23 

Hailstorms 3 3 5 5 2 5 23 

Windstorms 5 5 3 3 3 3 22 

HAZMAT - 
Transportation 1 2 5 5 3 5 21 

HAZMAT - Fixed 
Facility 1 2 5 5 3 5 21 

Pipeline Incident 1 1 5 5 4 5 21 

Air 
Transportation 
Event 1 1 5 5 4 5 21 

Extreme Heat 5 5 3 5 1 1 20 

Watershed 
Pollution 1 1 5 5 3 5 20 

Structural Fire 2 3 1 1 2 5 14 

Drought 1 2 1 5 1 1 11 

Structural 
Failure 2 1 1 1 1 5 11 

Transportation 
Event 1 2 1 1 1 5 11 

Grass or Wild-
land Fire  1 1 1 1 1 5 10 

Communications 
Failure 1 1 1 1 1 5 10 

 

 After the hazard mitigation committee finished going through the risk assessment, 

the committee scheduled the next meeting to be held Monday, July 19, 2010 at 

7:00 pm in the Thor Community Center. 

 Meeting ended at 8:45 pm. 

Humboldt County Hazard Mitigation - Thor - Meeting #3 Minutes 
July 19, 2010 at 7:00 p.m. 
Thor Community Center 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

435 

 
Meeting attended by:  Linda Mjelde, Roger Holtan, Chuck Nerem, Verla Thul, Shannon 
Vitzthum, and Jon Matteson. 
Meeting began at 7:00. 

 Went over the risk analysis results and decided to not make any changes. 
 

 Listed hazard mitigation actions for every hazard that will continue to be looked at 
in the plan the following was discussed: 

o Energy Failure 
 ACTION: Build Public awareness on who to call in the event 
 ACTION: Get the portable generator operating 
 ACTION: Purchase a new generator for the water pump 

o Thunderstorm & Lightning 
 Currently the 911 system makes the sirens go off throughout 

Humboldt County 
 The most recent siren was bought in the last 2 years 
 ACTION: Purchase a new siren 

o Severe Winter Storms 
 County plows the County roads and City plows their roads 
 ACTION: Build public awareness on what to do in the event 
 ACTION: Establish a shelter with generator hookups 
 ACTION: Continue placing snow fences where necessary 

o Tornados 
 ACTION: Build public awareness 
 ACTION: Encourage residents to purchase weather radios 
 ACTION: Purchase a new siren 

o Flash Flooding 
 Have done some repair to storm sewer intakes 
 ACTION: Repair storm sewer where drainage is slow 

o Hailstorms 
 Build public awareness on the event 

o Windstorms 
 Electric company currently trims trees regularly 
 ACTION: Get the portable generator operating 

o HAZMAT – Transportation 
 ACTION: Develop and evacuation plan for the community 
 ACTION: Build public awareness of what to do in the event 
 ACTION: Ensure the fire department is equipped with up-to-date 

equipment and training to address HAZMAT events. 
o HAZMAT – Fixed Facility 

 ACTION: Develop and evacuation plan for the community 
 ACTION: Build public awareness of what to do in the event 
 ACTION: Ensure the fire department is equipped with up-to-date 

equipment and training to address HAZMAT events. 
o Pipeline Incident 

 ACTION: Encourage pipeline to keep up with policies 
o Air Transportation Event 

 ACTION: Encourage crop dusters to use safety precautions 
o Extreme Heat 

 ACTION: Get the portable generator operating 
 ACTION: Build public awareness on what to do in an extreme heat 

event 
o Watershed Pollution 

 Currently have dredge ditch to guide agriculture water away from 
the community 

o Structural Fire 
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 Coop removed older buildings 
 ACTION: Encourage residents to follow fire prevention actions 

(check alarms, extinguishers, etc.) 
o Drought 

 Develop a city ordinance to encourage residents to use less water 
during a  drought 

o Structural Failure 
 City has asked residents to remove vulnerable structures 
 ACTION: Provide training and equipment for the fire department 

o Transportation Event 
 ACTION: Make signs/lights more visible 

 “Stop Ahead” sign 

 Flags 

 Lights 

 Moveable Signs 
o Grass or Wild-land Fire 

 ACTION: Provide training and equipment for the fire department 
o Communications Failure 

 All radios are being updated in Humboldt County for the 2013 
narrowband change 

 New fiber optics are coming into town 

 The committee decided that goals and objectives would be developed prior to the 
next meeting. 

 The next meeting was scheduled for August 16th at 7:00 pm in the Community 
Center. 

 
Meeting ended at 8:30. 

 

Humboldt County Hazard Mitigation - Thor - Meeting #4 Minutes 
August 16, 2010 at 7:00 p.m. 

Thor Community Center 
 

Meeting attended by:  Verla Thul, Roger G. Holtan, Linda Mjelde, Wayne White, Chuck Nerem, 
Shannon Vitzthum, and Jeanette White. 

 The committee went through the Goals and Objectives, and decided to take out 

the following actions: 

o Continue placing snow fences in city 

o Purchase a new warning siren 

 They adjusted one action from “Ensure the fire department is equipped with up-

to-date equipment and training to address HAZMAT events, wildfire, and 

structural fires to two separate actions: 

o Ensure the fire department and first responders are equipped with up-

to-date fire and medical equipment 

o Ensure the fire department and first responders have adequate training 

to address HAZMAT events, wildfires and structural fires 

 The committee ran a STAPLEE analysis , which resulted in the following: 

ACTION STAPLEE RESULT 

Encourage pipeline to keep up with policies 21 

Encourage crop dusters to use safety precautions 21 
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Get the portable generator operating 19 

Ensure the fire department and first responders have 
adequate training to address HAZMAT events, 
wildfires and structural fires 

17 

Repair storm sewer where drainage is slow 17 

Ensure the fire department and first responders are 
equipped with up-to-date fire and medical equipment 16 

Purchase a new permanent generator  14 

Make stop signs/lights more visible on P66 14 

Encourage residents to purchase weather radios 14 

Build Public awareness on who to call in the event of an energy 
failure, winter storm, tornado, transportation event, extreme heat 
event 

14 

Encourage residents to follow fire prevention actions (check 
alarms, extinguishers, etc.) 

14 

Develop an evacuation plan for the community 13 

Designate a shelter within the community with generator hookups 11 

 

 The next meeting will be Monday, September 13, 2010 at 7:00 pm. 

Meeting ended at 8:30 pm. 
 
 

Humboldt County Hazard Mitigation - Thor - Meeting #5 Minutes 
September 13, 2010 at 7:00 p.m. 

Thor Community Center 
 

Meeting attended by:  Verla Thul, Wayne White, Chuck Nerem, Shannon Vitzthum, Jeanette 
White and Jon Matteson. 

 The committee prioritized the actions 

 The next meeting will be held when the committee will review the plan. 

Meeting ended at 8:45 pm. 
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Section 8:  Resolution 
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Appendix J: Unincorporated Area of Humboldt County 

Section 1: Risk Assessment 

 
The following table lists the overall results of the Hazard Risk Analysis that the committee 
completed.  Following the results each hazard is addressed in detail. The Planning Committee‟s 
scoring activity was based on local records and first-hand knowledge, subject matter expertise, 
local and national records, and best available data. 
 
 
 
 

Hazard 
Historical 

Occurrence 
Probability Vulnerability 

Maximum 
Threat 

Severity 
Speed 

of 
Onset 

Total 
Score 

Energy Failure 5 4 5 5 3 5 27 

Severe Winter Storms 5 5 5 5 4 2 26 

Flash Flooding 5 5 3 3 4 4 24 

Extreme Heat 5 4 5 5 2 2 23 

Tornadoes 5 4 2 2 4 5 22 

Windstorms 5 5 3 4 2 3 22 

River Flooding 5 5 3 3 4 1 21 

Hailstorms 5 3 3 3 2 5 21 

Thunderstorms and 
Lightning 5 5 2 2 2 5 21 

Drought 3 3 5 5 3 1 20 

Human Disease 5 4 4 2 3 1 19 

Transportation Event 5 4 1 1 3 5 19 

Watershed Pollution 5 5 2 2 2 1 17 

HAZMAT - Fixed Facility 3 3 1 1 2 5 15 

Communications Failure 2 2 2 2 2 5 15 

HAZMAT - Transportation 2 3 1 1 2 5 14 

Pipeline Incident 3 3 1 1 1 5 14 

Terrorism 1 1 1 1 4 5 13 

Air Transportation Event 1 1 1 1 4 5 13 

Grass or Wild-land Fire 5 3 1 1 1 1 12 

Structural Failure 1 1 1 1 1 5 10 
 
 
 
 
The Humboldt County Hazard Mitigation committee decided that the following hazards were not 
applicable or would have little effect on the unincorporated area: 
 

Sink Holes 
Expansive Soils 

Earthquakes 
Public Disorder 
Structural Fire 
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Sink Holes generally occur in areas where mining or erodible soils are present.  Neither of 
which are a concern for the unincorporated area; therefore, sink holes were considered 
irrelevant. 
 
Expansive Soils According to the Iowa Hazard Mitigation Plan, Humboldt County consists of 
partial-to-no soils with claying.  Those areas with partial clay consistency may have only a slight 
to moderate swelling potential.  Generally these soils would be located along the rivers and 
other waterways.   
 
Earthquakes were considered to have little impact on Humboldt County.  There is a possibility 
that the County could feel the resonance if an earthquake were to occur at the nearest fault 
line; however, no damages would be anticipated.   
 
Public Disorder was considered to have little effect on the unincorporated area due to the lack 
of past civil unrest.  
 
Structural Fires was determined to not be a major issue for the unincorporated area.  The 
majority of fires that occur are isolated in nature. 
 

 
Hazard 

Energy Failure  

Location Energy Failures happen throughout the county. For a map of Humboldt county see 
Section 8 of this Appendix. 

Historical 
Occurrence 

The hazard mitigation committee decided that there have been more than 10 
occurrences of energy failures throughout the history of Humboldt county.  Therefore a 
rating of 5 was give to historical occurrences.  

Probability It is likely, or between a 76-99% probability that there will be an energy failure in the 
next year.  

Vulnerability The percentage of people and property that will be affected by and energy failure would 
be catastrophic or more than 75% of the people affected throughout the county.  

Maximum Threat The special extent of the county that might be impacted would be more than 75%.  This 
was decided by the hazard mitigation committee because with such an aging power 
grid, power outages are spread over a large are of the county.  

Severity of Impact During a power outage the committee concluded that essential services would be shut 
down for 24 hours or more.  

Speed of Onset There is no warning for power disruptions.  
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Hazard Severe Winter Storms 

Location Severe winter storms can occur anywhere within the planning area. For a map see 
Section 8. 

Historical 
Occurrence 

Historical data provided by the National Climatic Data Center (NCDC) is presented in 
Appendix M; this data shows there have been 42 winter storm events reported in 
Humboldt County since 2000.  Based on this the committee estimated there being 
more that 10 severe winter storms having had impacts on the unincorporated area in 
the last 12 years. 

Probability Seasonal snowfall averages 32 inches across Iowa and varies from around 40 inches 
in northeast Iowa to about 20 inches in the extreme southeast corner of the State.  The 
snow season normally extends from late October through mid-April but significant 
snows have fallen as early as September 16 (1881) to as late as May 28 (1947).  The 
average number of days per season with snow cover one inch or deeper varies from 
about 30 days along the Missouri border to around 85 days along the Minnesota 
border.  In about half of all winters, the State of Iowa experiences at some location a 
daily snowfall of five to six inches or more is recorded in snowiest months, averaging 
about seven inches each.  However, late winter and early spring storms in March and 
April have produced as much as 27 inches of snow in a single storm and 24-hour 
amounts have reached 24 inches.  The snowiest winter of record (since 1887-1888) 
was 1961-1962 with a statewide average of 59.0 inches while the lowest State 
average, only 11.9 inches, occurred in the winter of 1965-1966. 
 
There is nearly a 100% chance that there will be severe winter storms that will occur 
throughout Humboldt County, according to the Hazard Mitigation Committee. 

Vulnerability Everyone is vulnerable to winter storms as it affects everyone throughout the area.  
Everyone has hazardous driving conditions in the event of a storm, everyone must 
suffer through the bitter cold in the event of extreme cold, and it‟s possible for a roof to 
collapse due to heavy buildup of snow.  However; again, like all of the other hazards, 
the elderly are the most susceptible to having problems.  If elderly people need medical 
attention during blizzard emergency vehicles may not be able to get to them in time. 

Maximum Threat Specially speaking the entire county would be impacted. 

Severity of Impact Severe winter storms can hinder travel and slow emergency response as well as cause 
concern in the event of a power outage.  Blowing snow can also decrease visibility on 
the roads as well as cause snow drifts which can vary in height, from a few feet, to 
being able to block entire roadways.   With this said it would shut down essential 
services for 24 – 72 hours.   
 

Speed of Onset With weather spotters and radar equipment is likely that the county would get 12-24 
hours warning time in the case of a severe winter storm.  
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Hazard Flash Flooding 

Location Flash flooding can occur anywhere in the unincorporated area of the County. For a 
map see Section 8 of this Appendix.  

Historical 
Occurrence 

The mitigation committee decided that flash flooding has occurred over 10 times in the 
last 12 years.  This is due to the aging drainage system that runs throughout the 
county.  Many of the tiles and pipes in this system were constructed in the early to 
mid1900s and are getting inundated with water from newly installed field tiling.   

Probability The hazard mitigation committee, based on their prior experience and the probability of 
the event to occur, estimated that the chance for flash flooding is nearly 100%. 

Vulnerability The hazard mitigation committee estimated that the percentage of people and property 
that would be affected by flash flooding was anywhere between 26-50%.   

Maximum Threat The maximum special extent of the county that might be impacted is 25% – 50% 
according to that hazard mitigation committee.  

Severity of Impact A major flash flooding event would shut down services for 24- 72 hours and would 
damage property throughout the county.   

Speed of Onset There is likely less than 5 hours of warning time for the flash flooding in the county.  

 
 

Hazard Extreme Heat 

Location Extreme heat occurs throughout the entire planning g area of Humboldt County.  

Historical 
Occurrence 

Extreme heat commonly occurs in the State of Iowa during the summer months.  July 
and August bring about the hottest conditions for the region, with prolonged periods of 
heat that impact the entire state.  While the most severe events occur less-often, it is 
common to have at least one significant heat event each summer.  As shown on the 
NCDC report in Appendix M; two extreme heat events have been recorded for having 
occurred in Humboldt County; however, their measure of extreme heat may be different 
from that defined within IHSEMD‟s definition of Extreme Heat. Based on this the hazard 
mitigation committee recalled there being more extreme heat events than recorded.  
The committee concluded that multiple events may happen in a summer; therefore, 
they determined that there have been more than 10 occurrences in the past.  

Probability The hazard mitigation committee decided that there is between a 76-99% chance that 
extreme hear will happen in any given year. 

Vulnerability During extreme heat more than 75% of the population is affected.  Because not only do 
individual s without air condition feel the effects the entire County has to deal with high 
energy cost of cooling and other economic costs of heat events.  

Maximum Threat Spatial extent of extreme heat usually covers a very large area, with that known the 
committee decided that more than 75% of the county would be impacted.  

Severity of Impact Although a heat event would affect a lot of people the impact felt by the community 
would be minor.  There may be a slight shutdown of services and some minor injuries 
or illness due to heat.  

Speed of Onset The forecasters can usually predict when there is going to be long stretches of high 
heat, therefore the warning time would be 12 – 24 hours.  
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Hazard Tornados 

Location The location of a tornado may occur anywhere within the planning area. 

Historical 
Occurrence 

According to the NCDC Data in Appendix M, there have been 5 tornadoes and 3 funnel 
clouds reported in Humboldt County since 2000.  The hazard mitigation committee 
estimated there to be more than reported with more than 10 events since 2000. 

Probability The hazard mitigation committee decided that it is likely that a tornado will affect the 
county in the next year; they determined there is between a 76-99% chance in the next 
year.  

Vulnerability The hazard mitigation committee discussed that if a tornado did touchdown in the 
Humboldt County Unincorporated area there would be minimal people and property 
affected.  This is because homes are very spread apart in a majority of the county, only 
few homes would feel the effects.  The effects would range from physical damage to 
the economical damage. 

Maximum Threat The hazard mitigation committee decided that due to the small size of a tornados path 
that only 26-50 % of the county would be spatially impacted during a tornado event. 

Severity of Impact If a tornado were to hit Humboldt County unincorporated area, it would cause serious 
injury, and damage the structural stability of any buildings that it comes into contact 
with. 

Speed of Onset There is minimal or no warning time for tornados in Iowa.  

 
 

Hazard Windstorms 

Location The location of Windstorms may occur anywhere within the planning area. 

Historical 
Occurrence 

According to the NCDC, 22 high wind events and 40 thunderstorm wind events have 
been recorded in Humboldt County since 2000.  Based on this data it was estimated 
that windstorms have occurred more than 10 times within the unincorporated area in 
the last 12 years. 

Probability The Humboldt County Hazard Mitigation committee decided that there is a highly likely 
or nearly 100% chance that there will be a Windstorm in the next year.   

Vulnerability Facilities or utilities, that are the most vulnerable to high wind is anything that is located 
above ground.  Typically this is power and telephone lines.  These are generally 
downed in high wind because limbs and branches from trees hanging over them may 
fall down on top of the lines, causing them to break, and causing power or 
telecommunication loss to the areas those utilities facilitated.   
 
The hazard mitigation committee estimated that on average about 26-50% of the 
people and property in Humboldt County are affected by windstorms.  The thing that 
most people have to worry about is damage from falling and flying debris. 

Maximum Threat Due to the total amount of people being affected by windstorms, the hazard mitigation 
committee estimated that the spatial area of people affected would be from anywhere 
between 50%-75%. 

Severity of Impact The hazard mitigation committee decided that there would be minor injuries and slight 
property damage due to windstorm.  

Speed of Onset Recent technology gives weather reporters the capability to give some warning time, 
usually 6-12 hours.  
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Hazard River Flooding 

Location Please refer to Section 8 of this appendix for a map of the rivers in Humboldt County.  

Historical 
Occurrence 

Since 2000 there have been 43 flood events recorded in Humboldt County.  The 
hazard mitigation committee feels that river flooding has been more severe and 
frequent in recent years.  The committee recalls there being more than 10 river flooding 
events that have impacted the unincorporated area since 2000. 

Probability The Humboldt County Hazard Mitigation committee decided that it is highly likely or 
nearly 100% chance that there will be River Flooding in the next year. 

Vulnerability It was estimated that when River Flooding occurs that 26-50% of the people and 
property of Humboldt County are affected, but not every property that is affected may 
experience damages.  This is because many of the farmers have crops in the flood 
prone areas of the county. 

Maximum Threat The maximum threat can most easily be seen by viewing the FEMA FIRM (Flood 
Insurance Rate Map) for the community.  In that map it shows the extent of flooding via 
Zone A, A1, A4, A8 and B flood zones.  Taking into account every flood zone, 26-50% 
of the community would be spatially impacted by flood waters.   

Severity of Impact The most severe impact of flooding is the economic damage that floodwaters can 
cause to homes and businesses.  Based on past damage, the committee determined 
that flooding could result in major or long-term property damages; however, very few 
injuries and interruption in facilities occur.   

Speed of Onset There is generally some kind of warning that flooding will occur.  Therein, if there is a 
lot of rain upstream or within Humboldt County, residents will get warning or notice that 
flooding may occur.   

 
 
 

Hazard Hailstorms 

Location Hailstorms have the potential to affect any area within Humboldt County.  See section 6 
of this Appendix for a map of the County. 

Historical 
Occurrence 

According to data collected from the NCDC (Appendix M), there are 43 recorded 
hailstorms that impacted some City in Humboldt County since 2000.  Based on this 
data and the vast area of the unincorporated area there have been more than 10 
hailstorms in the last 12 years. 

Probability Hailstorms that take place in Iowa occur most frequently in May; however, most crop 
damage due to hail occurs in July when crops are more susceptible to damage.  Hail 
losses are greatest in the northwestern part of the state, due to the severity and 
frequency of such events.  Based on this statement and the historical occurrence of 
significant hail events in Humboldt County, the committee determined that it is possible 
that a hailstorm could occur within the unincorporated area of the County. 

Vulnerability All facilities and buildings are exposed to hailstorms; however, because a hailstorm is 
not a regional event, the committee determined that in a worst-case scenario, 
approximately 26-50% of the people and property would be directly impacted. 

Maximum Threat The spatial extent of the county that would be affected by a hailstorm would be 25 -
50%. 

Severity of Impact If directly exposed to a hailstorm, a person may be at risk of serious injuries, which 
would make the rating a3; however, the committee also stated that a hailstorm wouldn‟t 
generally cause a shutdown of essential facilities for a long period of time, so it would 
be rated at 1.  Because all buildings are exposed to hailstorms, the committee 
determined that short-term property damage would occur; therefore, they gave it a 
rating of 2 for severity of impact. 

Speed of Onset Hailstorms are very difficult to forecast, therefore there would be minimal or no warning 
time. 
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Hazard Thunderstorm and Lightning 

Location Thunderstorms generally affect an entire area or region; therefore, if a thunderstorm 
event were to occur, a majority of the County would be exposed to the event.  See 
section 6 of this Appendix for a map of the County. 

Historical 
Occurrence 

The NCDC historical data (Appendix M) shows over 40 thunderstorm wind events in 
Humboldt County since 2000.  Based on this data and the fact that thunderstorms and 
lightning are a common occurrence in the Midwest, the hazard mitigation committee 
determined that more than 10 thunderstorms and/or lightning strikes have been 
experienced in the unincorporated area in the last 12 years. 

Probability Thunderstorms are one of the most common natural hazards throughout the world.  In 
the United States, approximately 100,000 thunderstorms occur each year.  The central 
area of the United States is home to some of the most severe thunderstorms in the 
world.  About 85 percent of Iowa thunderstorms occur between April and September, 
with most storms occurring during the month of June.  Based on the events having 
been reported relating to thunderstorm winds, the hazard mitigation committee to 
determine that there is nearly a 100% chance that a thunderstorm and lightning event 
will occur in the next year. 

Vulnerability Because thunderstorms and their accompanying lighting are a regional event, the 
committee determined that 10 - 25% of the population of the County is susceptible to 
retaining damages due to thunderstorms and/or lightning.  The vulnerability is 
dependent on the extent of the storm; under a worst-case scenario a thunderstorm and 
lighting event could impact a majority of residents causing downed limbs and power 
lines, aesthetic repair, structural damage; and all residents would be required to take 
shelter, otherwise injuries, even death could occur. 

Maximum Threat Similar to the vulnerability, the spatial extent of the county affected by a thunderstorm 
and lightning storm would be 10 – 25%. 

Severity of Impact The hazard mitigation committee determined that a majority of thunderstorm and 
lightning events cause very little damage within the County.  While a worst-case 
scenario would present the above-listed impacts, the majority of storms that occur 
within the County cause few, if any injuries, little-to-no property damage and only a 
brief interruption of essential facilities and services. 

Speed of Onset The committee determined that the County‟s residents have minimal warning time 
before a thunderstorm and lightning event, would occur.   

 
 

Hazard Drought 

Location When a drought happens it affects an entire region, therefore the entire county would 
be affected by the Drought conditions. For a map of the county see Section 6. 

Historical 
Occurrence 

There are six recorded occurrences of droughts in the NCDC Database since 2000, 
with 4 such events having extended over one year‟s time.  Based on this the Hazard 
Mitigation committee determined that there have been 5-6 occurrences within the 
unincorporated area in the last 12 years. 

Probability Based on past data the committee determined that there was less than a 10% chance 
that a drought could occur in the next year. 

Vulnerability The most vulnerable to a drought situation is the crops, livestock and agriculture.  The 
City estimated that 75% of the property could be affected in some way. 

Maximum Threat As drought mostly affects agriculture the committee estimated 75% of the spatial area 
of the City could be affected.  

Severity of Impact Although a drought would have a major impact on the economy, the committee would 
not anticipate many illnesses, structural damages or interruption in services. 

Speed of Onset The onset of a drought would be very slow; therefore, the Hazard Mitigation Committee 
gave the speed of onset a 1, more than 24 hours warning time.  
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Hazard Human Disease 

Location When disease takes hold in a region it is hard to locate a certain geographic location, 
although many times the incidents will be more concentrated in and around 
communities. For a map of the county see Section 6 of this Appendix. 

Historical 
Occurrence 

Historical instances of human disease such as contaminations, epidemics and plagues 
have rarely occurred within the Humboldt County.  Although many years there is a 
major breakouts of other types of disease, therefore the committee decide that the 
county has endured disease more than 10 occurrences throughout history. 

Probability The hazard mitigation committee determined that it was likely that human disease 
would spread throughout the County in the next year.   

Vulnerability Because the unincorporated area is sparsely populated in most areas the hazard 
mitigation committee estimated that less than 50 -75% of the unincorporated area 
would be impacted. 

Maximum Threat Spatially the committee decided that 10 – 25% of the county would be affected by a 
disease outbreak. 

Severity of Impact Impacts would be minimal to property; however, multiple residents could be impacted 
whether it is family friends or other acquaintances.  Based on this, the committee 
determined that major illness could occur. 

Speed of Onset As soon as a contamination, epidemic or plague is suspected, residents are warned to 
take cover; therefore, there is more than 24 hours of warning. 

 
 

Hazard Transportation Event 

Location Transportation events, including vehicular and railroad incidents have the potential to 
occur within Humboldt County.  For a map of the transportation networks, see section 6 
of this Appendix. 

Historical 
Occurrence 

The Hazard Mitigation committee determined that it was safe to say that there have 
been more than 10 transportation incidents within the unincorporated area of the 
County including vehicular and railroad incidents.   

Probability The hazard mitigation committee determined that it is likely to have at least one 
transportation event in the next year. 

Vulnerability While transportation events are common within the county, they generally only affect 
the motor vehicles and rail cars. Based on these impacts less than 10% of the people 
and property of Humboldt County unincorporated area would be impacted by a 
transportation incident. 

Maximum Threat Similar to vulnerability, the spatial extent will be limited to less than 10% of the area 
impacted 

Severity of Impact A transportation incident can occur in many forms.  With multiple modes of 
transportation in Humboldt County, a transportation event may result in substantial 
injuries, death and property damage; however, the majority of events would not greatly 
impact essential facilities for a considerable amount of time.  Therefore, the hazard 
mitigation committee went between ratings: stating a 4 for substantial injuries and a 2 
for shutdown of essential facilities; resulting in a 3) 

Speed of Onset No prediction of a transportation incident can be made; therefore, there is no warning 
time of the event. 
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Hazard Watershed Pollution 

Location Watershed pollution has the potential to occur anywhere in Humboldt County, for a 
map see section 6 of this Appendix. 

Historical 
Occurrence 

According to the Iowa Department of Natural Resources (DNR), there have been many 
hazardous material spills since 1950, of which could have been released into the 
watershed.  The committee determined that more than 10 watershed pollution events 
have occurred because while spills may occur, a significant watershed pollution event 
is one that could potentially affect the counties water sources.  

Probability While materials may be released into the ground, the Iowa DNR does its best to clean 
up such spills before they enter the watershed area. But if there were to be an 
unnoticed spill the probability that watershed pollution will occur is highly likely 
according to the hazard mitigation committee. 

Vulnerability While watershed pollution may occur within the county, the main issue would relate to 
the contamination of key water sources.  A contamination incident would affect a 
limited amount of people in the community, 10 - 25%. 

Maximum Threat The spatial extent of the City that would be impacted by watershed pollution would be 
low, 10-25%; this is due to the depth of drinking water wells. 

Severity of Impact Watershed pollution is an underlying hazard that most people are unaware of.  The 
committee determined that there would be minor injuries or illness, little property 
damage and a slight interruption of essential services. 

Speed of Onset Pollution could be a gradual problem that can be monitored regularly.  When pollutants 
increase, the city will have to address issues, giving more than 24 hours warning time. 

 
 

Hazard HAZMAT – Fixed Facility 

Location The locations of fixed facilities that produce, store or handle hazardous materials 
throughout the unincorporated area of the county are illustrated in the map in Section 6 
of this appendix.   

Historical 
Occurrence 

While hazardous material spills do commonly occur throughout the unincorporated 
area of the county the spills that have occurred have not had a significant impact on the 
surrounding community.  The hazard mitigation committee determined that based on 
the past impacts that the historical occurrence of hazardous material spills is 4 – 6 
major occurrences in the last 12 years. 

Probability The hazard mitigation committee determined that there is less than a 10% chance that 
a significant spill or leak might occur in the next year. 

Vulnerability Areas of the county vulnerable to a HAZMAT event related to the fixed facilities are 
determined based on their proximity to the facilities and the type of material that may 
be released.  If an event were to occur in the county, less than 10% of people and 
property would be impacted. 

Maximum Threat The hazard mitigation committee estimated that if a major HAZMAT event occurred, 
less than 10% of the spatial extent of the county could be impacted. 

Severity of Impact Depending on the type of material spilled, the extent of injuries and property damage 
may vary.  The hazard mitigation committee determined that a significant HAZMAT 
event could result in minor injuries or illness, some property damage and slight 
interruption of essential services. 

Speed of Onset Because a hazardous material event occurs randomly, there is typically no warning 
time for when such an accidental event will occur. 
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Hazard Communications Failure 

Location There is no way of estimating where a communication failure might occur; therefore the 
whole unincorporated area of the county is susceptible, see the county map in Section 
6 of this appendix.   

Historical 
Occurrence 

Communication services in the incorporated area cover various areas throughout the 
county.  No information was available for the number of communication failures; 
however, based on hazard mitigation committee recollection, approximately 2 -4 
failures have occurred within areas of the unincorporated area. 

Probability Based on the numbers discussed above, the hazard mitigation committee determined 
that the probability of a communication failure occurring is unlikely. 

Vulnerability Communication failures generally occur in specific areas of the County dependent on 
the cause of such events.  The hazard mitigation committee determined that, in 
general, 10 - 25% of the County would be impacted by a communication failure. 

Maximum Threat Similar to vulnerability, the hazard mitigation committee decided that 10 – 25% of the 
spatial county would be affected.  

Severity of Impact Communications have impacts that may be a brief interruption of services or a long-
term interruption.  Because of these discrepancies, the hazard mitigation determined 
that residents of the County have the potential to experience communication outage 
that would slightly affect essential services. 

Speed of Onset Communication failure generally occurs without any warning. 

 
 

Hazard HAZMAT – Transportation 

Location The location of hazardous material events related to transportation can take place on 
any major transportation route in the county due to the mobility of such materials.  See 
Section 6 of this Appendix for a map of the county transportation system, which is 
vulnerable to hazardous material events relating to transportation. 

Historical 
Occurrence 

The committee determined that the historical occurrence for Hazardous material spills 
deserved a rating of 2 because the committee estimated that there were only 2-4 major 
events that occurred in the last 12 years.  

Probability With County Roads and Railroads both running throughout the county, the chance for 
hazardous material spills in relation to transportation is seen as possible.  The strong 
agriculture structure also results in the transport of many hazardous farming materials, 
which raises the likelihood of hazardous material events to occur.   

Vulnerability Anyone who uses the road system for transportation is vulnerable to hazardous 
material spills; however, if such an event should occur, less than 10% of the people in 
the county would be affected. 

Maximum Threat Most hazardous materials affect location-specific areas; therefore, the hazard 
mitigation committee determined that less than 10% of the spatial extent of the county 
would be impacted by hazardous material spills relating to transportation.   

Severity of Impact Often times the impact of hazardous material spills depends on the amount of material 
spilled and the location.  In the past, the impact of hazardous materials has resulted in 
very few injuries or property damage; therefore, the committee estimates that the 
impact in terms of fatalities, injuries, property losses and economic losses is minor, with 
a slight interruption of essential services. 

Speed of Onset There is rarely any warning when a traffic incident involving hazardous materials will 
occur; therefore, the amount of warning time is minimal or no warning. 
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Hazard Pipeline Incident 

Location For a map of the County‟s pipelines, see section 6. 

Historical 
Occurrence 

Historically there has been 2 -4 instances of a pipeline incident occurring in the county; 
therefore, the hazard mitigation committee determined that a rating of 3 should be 
given to historical occurrence. 

Probability The hazard mitigation committee determined that the chances of an event occurring 
that could impact the City are possible, depending on multiple variables. 

Vulnerability If a major pipeline incident did occur, the hazard mitigation committee determined that 
in a worst case scenario a pipeline incident would impact less than 10% of the people 
and property in Humboldt County. 

Maximum Threat If an incident occurred less than 10% of the spatial extent of the county would be 
impacted. 

Severity of Impact While residents could be impacted, the hazard mitigation committee estimated that the 
severity of such impact could result in few minor injuries or illness and a brief 
interruption of certain facilities.  This is dependent on many factors including the type 
and extent of the pipeline incident. 

Speed of Onset Pipeline incidents are generally accidental and no warning is given when such event is 
going to occur. 

 
 

Hazard Terrorism 

Location Terrorism can occur anywhere within the county.  The County maintains record of the 
potential targets and encourages each target to develop an emergency plan.   

Historical 
Occurrence 

Acts of terrorism have indirectly impacted the unincorporated area, since acts are 
generally placed on people.  While there is no specific data available for terrorism, 
most acts come in the form of vandalism; therefore, based on common knowledge the 
committee estimated that there have been less than 2 occurrences. 

Probability While the committee recalls acts of vandalism occurring, the committee determined, 
without substantial evidence, that the chance of a terrorist attack is rare. 

Vulnerability Because the unincorporated area is sparsely populated in most areas, the committee 
determined that less than 10% of the County would be impacted.   

Maximum Threat Similar to the vulnerability, the spatial extent of the county that would be impacted is 
less that 10%. 

Severity of Impact The severity of impact could result in injuries, shutdown of public facilities and multiple 
property damages; however, such damages would be very isolated since the facilities 
such as water and sewer would still be available. 

Speed of Onset Terrorism events are unpredictable, therefore, there is no warning time before such 
event may occur. 
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Hazard Air Transportation Event 

Location An air transportation event could take place anywhere within the county unincorporated 
area due to crop dusting, or airplanes passing over from nearby airports.  For a map of 
the nearby airports, see Section 6 of this appendix. 

Historical 
Occurrence 

Historically there has been less than 2 incidences of air transportation event occurring 
within the county; therefore, the hazard mitigation committee determined that a rating 
of 1 should be given to historical occurrence. 

Probability The hazard mitigation committee determined that it is rare that an air transportation 
event will occur within the county.  

Vulnerability If an air transportation event did occur, the hazard mitigation committee determined 
that less than 10% of the unincorporated county would be impacted. 

Maximum Threat Similar to vulnerability, if air transportation event occurred and it had an impact on the 
area, less than 10% of the spatial extent of the community would be impacted. 

Severity of Impact An air transportation event in the form of a plane crashing would cause a great amount 
of structural damages, injuries and possibly deaths; therefore, the hazard mitigation 
committee determined that such event would be catastrophic for the community. 

Speed of Onset Air transportation events are generally accidental and no warning is given when such 
event is going to occur. 

 
 

Hazard Grass or Wild-land Fire 

Location Grass or Wild-land Fires are most likely to occur in grassy or wooded areas, for a map 
of the existing land uses in Humboldt County see section 6 of this Appendix. 

Historical 
Occurrence 

Burn bans are common in the rural area during dry times; it has been especially 
common in recent years with the dry harvest season.  It was determined by the hazard 
mitigation committee that more than 10 incidents have occurred within the 
unincorporated area of Humboldt County. 

Probability The Humboldt County hazard mitigation committee determined that it is possible that a 
grass or wild-land fire will occur in the next year. 

Vulnerability The fire departments that serve the unincorporated are equipped to sufficiently respond 
to grass or wild-land fires; therefore, the committee determined that less than 10% of 
people and property would be impacted by a wild land fire.  

Maximum Threat As stated above, the fire departments are usually able to control fires before large 
areas of land are affected, therefore less than 10% spatial extent of the county would 
be impacted. 

Severity of Impact Most impacts due to wild land fires exist in natural areas where structures are not 
present.  The hazard mitigation committee determined that there are generally minimal 
damages and injuries that result from wild land fires. 

Speed of Onset Fires spread quickly, especially if under the right conditions.  The hazard mitigation 
committee determined that there is no telling when a wild land fire may occur. 
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Hazard Structural Failure 

Location The hazard mitigation committee was not able to specifically identify structures that 
could fail throughout the unincorporated area of the county. 

Historical 
Occurrence 

The hazard mitigation committee has seen very few structural failures in the past.  
Therefore the committee determined that less than 2 events had occurred. 

Probability Many of structures that are regularly used in the county are sound; therefore, the 
committee determined that it is rare that a structural failure will occur. 

Vulnerability Structural failures are an isolated event; based on this the hazard mitigation committee 
estimated that less than 10% of the community would be impacted. 

Maximum Threat Again, because most structural failures occur in isolated areas, the hazard mitigation 
committee estimated that less than 10% of the spatial extent of the community would 
be impacted. 

Severity of Impact The hazard mitigation committee determined that injuries and property damage would 
occur; however, impacts to the overall quality of life and essential facilities would not 
occur. 

Speed of Onset The hazard mitigation committee determined that there is no telling when a structure 
may fail; therefore, they noted that there is minimal or no warning time. 
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Section 2: Vulnerability/Loss Estimates 

The unincorporated area of Humboldt County is exposed to a wide range of hazards.  The 
following subsections discuss the exposure, vulnerability and loss estimates for each hazard 
that could impact the area. 
 
Those hazards that the entire area of the unincorporated portion of the County is exposed to 
includes Energy Failure, Severe Winter Storms, Extreme Heat, Windstorms, Thunderstorm 
Lightning, Drought, Tornadoes, Hailstorms, Human Disease, Transportation Event, Watershed 
Pollution, Communications Failure, HAZMAT-Transportation, Terrorism, Air Transportation 
Event and Structural Failure.  Their vulnerability assessments and loss estimates are discussed 
in section 2.1. 
 
There are some hazards that have a more defined area of exposure.  For the unincorporated 
area, these hazards include Flash Flooding, River Flooding, HAZMAT-Fixed Facility, Pipeline 
Incident, Grass or Wild-land Fire, and Dam Failure.  Their vulnerability assessments and loss 
estimates are discussed in sections 2.2 through 2.7. 
 
2.1  Exposure Assessment for Energy Failure, Severe Winter Storms, Extreme Heat, 
Windstorms, Thunderstorm and Lightning, Drought, Tornadoes, Hailstorms, Human 
Disease, Transportation Event, Watershed Pollution, Communications Failure, HAZMAT-
Transportation, Terrorism, Air Transportation Event and Structural Failure: 
 
The City‟s exposure to each hazard was determined based on the area of the city that has the 
potential to feel the effects from the hazard.  Those hazards that do not have a defined area of 
impact and could potentially impact the entire City include Energy Failure, Severe Winter 
Storms, Extreme Heat, Windstorms, Thunderstorm Lightning and Drought.  Those hazards that 
could potential impact any one random site within the City include Tornadoes, Hailstorms, 
Human Disease, Transportation Event, Watershed Pollution, Communications Failure, 
HAZMAT-Transportation, Terrorism, Air Transportation Event and Structural Failure. With this, 
all of the above-listed hazards have the potential to impact any area of the City, which means 
100% of the structures and people are exposed to the hazards, or located in the hazard area.  
The table below depicts this exposure. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
Uninc 
Area 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in Uninc 
Area 

$ in Hazard 
area 

% in 
Hazard 

area 

# in 
Uninc 
Area 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 610 610 100% $46,443,195 $46,443,195 100% 

7,221 7,221 100% 

Commercial 131 131 100% $16,058,459 $16,058,459 100% 

Agricultural 1147 1147 100% $18,413,739 $18,413,739 100% 

Industrial 4 4 100% $2,780,230 $2,780,230 100% 

Total 1892 1892 100% $83,695,623 $83,695,623 100% 

 
2.1.1.  Vulnerability Assessment for Energy Failure 
Energy failure is an extended interruption in electricity, petroleum or natural gas, which occurs 
from an outage or shortage of usable energy.  Energy shortages are rare in the unincorporated 
area; however, outages are common.  Outages are often caused by impacts to above-ground 
power lines from thunderstorms and lightning, severe winter storms, windstorms, hailstorms, 
transportation incidents, tornadoes and infrastructure failure.   
 
The hazard mitigation determined based on personal experience that energy failures impact 
only portions of the unincorporated area at times; however, while rare, there have been 
instances where such event has impacted the entire area.  Generally the largest impact is to 
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essential facilities or services; however, few if any injuries or illness occur, and little-to-no 
property damage. 
 
Energy failures are most threatening during extreme heat or winter conditions.  During such 
time residents are not able to cook, store food, or run every-day appliances.  Death and injuries 
due to power outages are very rare. 

 
Loss Estimate Calculation: 
As mentioned above, an energy failure generally does not impact structures and people are 
typically only at risk during extreme heat or winter conditions.  Due to these circumstances, no 
loss estimate could be calculated.  
 
2.1.2.  Vulnerability Assessment for Severe Winter Storms 
As determined in the exposure assessment, 100% of the unincorporated area of Humboldt 
County is exposed to severe winter storms.  Winter storms generally cause frigid temperatures, 
the accumulation of snow or ice and high winds.  Events that may accompany severe winter 
storms include windstorms, transportation incidents and infrastructure failure; for specific 
impacts of such events see their vulnerability assessment. 
 
The hazard mitigation committee determined that more than 75% of the people and property in 
the unincorporated area are affected by severe winter storms.  This is mostly due to the 
reduced mobility from snow and ice.  Infrastructure failure occurs through power outages from 
ice, which has the potential to impact the entire County.  Structural failure is also an impact that 
can occur due to large amounts of heavy snow.  These impacts generally occur in 
dilapidated/condemned buildings; however, there is potential for structural failure to occur with 
other more seemingly stable structures.    
 
Person‟s exposed to severe winter storms are to be properly dressed to prevent frostbite or 
hypothermia.  Residents of the County are ill-advised to travel or be outdoors for long periods 
of time during a severe winter storm.  If outdoors without proper attire persons may experience 
frostbite and/or hypothermia, which could result in death.      
 
Loss Estimate Calculation: 
Based on historical data from the NCDC, the maximum amount of property damages reported 
in Humboldt County during one severe winter storm event equaled $2,000,0000.  Based on this 
amount, approximately 2% of the structures in the unincorporated area would experience 
damages due to winter storms.  Therefore, the calculation for 2% of all structures in the 
unincorporated area is expressed below. 
 
Estimated residential structural damage due to Severe Winter Storms (2%) = $928,864 
Estimated commercial structural damage due to Severe Winter Storms (2%) = $321,169 
Estimated agricultural structural damage due to Severe Winter Storms (2%) = $368,275 
Estimated industrial structural damage due to Severe Winter Storms (2%) = $55,605 
Total estimated structural damages due to Severe Winter Storms = $1,673,912 
 
2.1.3.  Vulnerability Assessment for Extreme Heat 
Extreme heat generally comes in a wave that impacts the entire region and occurs seasonally 
throughout the state.  While a majority of residents have air conditioning, the committee 
estimated that more than 75% of the unincorporated area would be impacted due to the fact 
that residents must ensure they are not exposed to the heat for a long period in time as it may 
cause heat exhaustion or heat stroke.  Extreme heat may also impact the local and regional 
economy due to a lowered to the crop yield, which may cause a shortage of crop for livestock, 
food and fuel/energy.  
 
Loss Estimate Calculation: 
Extreme heat generally does not cause structural damages. 
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2.1.4.  Vulnerability Assessment & Loss Estimates for Windstorms 
Windstorms are a regional event that the entire County is exposed to; however, unless 
accompanying another event such as severe winter storms, thunderstorms and lighting, 
hailstorms or tornadoes; impacts are generally limited.  The Humboldt County hazard mitigation 
committee determined that 26-50% of the people and property in the unincorporated area are 
impacted by a windstorm.  Impacts generally result in downed limbs, infrastructure failure in the 
form of power outages or structural failure, and difficulty driving, especially for large trucks.  
Very few deaths would occur; however, injuries could occur if persons fail to find shelter.  
 
Loss Estimate Calculation: 
The NCDC historical data indicates that the average reported amount of property damage due 
to high winds in Humboldt County was equal to about $1.5 million, which would account for 
1.5% of the unincorporated parcels.   Based on such events, it‟s estimated that 
approximately1.5% of structures within the unincorporated area would experience major loss. 
 
Estimated residential structural damage due to Windstorms (1.5%) = $696,648 
Estimated commercial structural damage due to Windstorms (1.5%) = $240,877 
Estimated agricultural structural damage due to Windstorms (1.5%) = $276,206 
Estimated industrial structural damage due to Windstorms (1.5%) = $41,703 
Total estimated structural damages due to Windstorms = $1,255,434 
 
2.1.5.  Vulnerability Assessment for Thunderstorms & Lightning 
As determined by the hazard mitigation committee 100% of the unincorporated area is exposed 
to thunderstorms and lightning.  The hazard mitigation committee estimated that 10-25% of 
people and structures could be impacted but such event; however, this vulnerability is 
dependent on the extent of the storm and accompanying events that may occur.   
 
Hazard events that may accompany a thunderstorm and lightning event include river flooding, 
flash flooding, hailstorms, windstorms, communications failure or energy failure; for specific 
impacts of such events see their Vulnerability Assessments, discussed throughout Section 2.  
Under a worst-case scenario each of the accompanying events may cause damages and 
injuries.  Additional impacts include downed limbs, power outages and heavy rain that may 
impair individuals‟ ability to see.  All residents would be required to take shelter, otherwise 
injuries; even death could occur if struck by lightning or directly exposed to flash flooding, wind 
and/or hail. 
 
Loss Estimate Calculation: 
Historical data from the NCDC displayed in Appendix M shows that the highest amount of 
property damages reported within Humboldt County occurred in Bradgate in 2007.  Very little 
information on property damages throughout the entire extent of the unincorporated area is 
available in this data.  The committee estimated that 10-25% of people and structures could be 
impacts and that impacts are generally limited.  It‟s estimated that because thunderstorms and 
lightning were given a lower rating than high wind, but have similar severity‟s that 1% of the 
unincorporated area would be impacted. 
 
Estimated residential structural damage due to Thunderstorm and Lightning (1%) = $464,432 
Estimated commercial structural damage due to Thunderstorm and Lightning (1%) = $160,585 
Estimated agricultural structural damage due to Thunderstorm and Lightning (1%) = $184,137 
Estimated industrial structural damage due to Thunderstorm and Lightning (1%) = $27,802 
Total estimated structural damages due to Thunderstorm and Lightning = $836,956 
 
2.1.6.  Vulnerability Assessment for Drought 
Drought is a regional event that occurs slowly.  Drought impacts the local and regional 
economy because without a sufficient yield of crops, there may be a shortage of crop for 
livestock, food and fuel/energy.  Water may become a concern, when the event extends over a 
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large period of time; however, water shortage was not seen as a major concern for the 
unincorporated area, as a majority of residents are on personal wells, which provide an 
abundance of water.  Accompanying events include extreme heat and grass or wild-land fires. 
 
Loss Estimate Calculation: 
There are generally no structural impacts due to drought; therefore, no loss estimate can be 
calculated.  The majority of losses would be experienced in the unincorporated area where a 
majority of agriculture land exists. 
 
2.1.7.  Vulnerability Assessment for Tornadoes 
The entire area of the unincorporated area is exposed to tornadoes.  The hazard mitigation 
committee estimated that 10-25% of the unincorporated area could be impacted by a tornado.  
Such events often accompany thunderstorms and lightning, hailstorms and windstorms.  The 
impacts depend on the extent of the size and intensity of the tornado.  Impacts are discussed in 
the following Fujita Scale:  
 

The Fujita Scale 

F-Scale 
Number 

Intensity Phrase Wind Speed Type of Damage Done 

F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches 
off trees; pushes over shallow-rooted trees; 
damages sign boards. 

F1 Moderate tornado 73-112 mph 

The lower limit is the beginning of hurricane 
wind speed; peels surface off roofs; mobile 
homes pushed off foundations or overturned; 
moving autos pushed off the roads; attached 
garages may be destroyed. 

F2 
Significant 

tornado 
113-157 mph 

Considerable damage. Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated. 

F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees uprooted 

F4 
Devastating 

tornado 
207-260 mph 

Well-constructed houses leveled; structures 
with weak foundations blown off some distance; 
cars thrown and large missiles generated. 

F5 Incredible tornado 261-318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged. 

F6 
Inconceivable 

tornado 
319-379 mph 

These winds are very unlikely. The small area 
of damage they might produce would probably 
not be recognizable along with the mess 
produced by F4 and F5 wind that would 
surround the F6 winds. Missiles, such as cars 
and refrigerators would do serious secondary 
damage that could not be directly identified as 
F6 damage. If this level is ever achieved, 
evidence for it might only be found in some 
manner of ground swirl pattern, for it may never 
be identifiable through engineering studies 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

456 

Source: http://www.tornadoproject.com/fscale/fscale.htm 
 
Loss Estimate Calculation: 
As recorded by the NCDC, multiple tornado events have been reported in Humboldt County.  
The highest recorded damages equaled $2,500,000 in 1984 and 2004.  This amount of 
damages accounts for about 3% of the unincorporated area‟s assessed residential, 
commercial, agricultural and structural values.  It‟s estimated that damages could exceed this; 
therefore it‟s estimated that 5% of the unincorporated structures could be impacted.  
 
Estimated residential structural damages due to Tornado (5%) = $ 2,322,160 
Estimated commercial structural damages due to Tornado (5%) = $802,923 
Estimated agricultural structural damages due to Tornado (5%) = $920,687 
Estimated industrial structural damages due to Tornado (5%) = $139,012 
Total estimated structural damages due to Tornado (5%) = $4,184,781 
 
2.1.8.  Vulnerability Assessment for Hailstorms 
All facilities and buildings are exposed to hailstorm; however, according to the hazard mitigation 
committee only 26-50% of the people and property in the unincorporated area could be 
impacted by a single event.  Accompanying events include thunderstorms and lightning, 
windstorms, infrastructure failure in the form of power outages and at times flash flooding. 
 
The impacts of hailstorms depend on the size of hail.  Large hail stones cause property 
damage in the form of dents and broken windows in vehicles, broken windows in homes and 
damages to rooftops.  It can cause an interruption of public services due to power outages.  
Also, persons must seek shelter from such events or injuries or death may occur. 
 
Loss Estimate Calculation: 
The NCDC shows 19 hailstorms reported in Humboldt County.  The maximum amount of 
property damage incurred in one recorded event equaled $100,000, which accounts for about 
0.1% of the unincorporated area‟s assessed residential, commercial, agricultural and structural 
values.  Because hailstorms impact area of the County, and multiple areas can be impacted by 
one storm cell, it‟s estimated that impacts could be similar to that of a thunderstorm of lightning 
event, which above was estimated to be 1% of the unincorporated area.  
 
Estimated residential structural damage due to Hailstorms (1%) = $464,432 
Estimated commercial structural damage due to Hailstorms (1%) = $160,585 
Estimated agricultural structural damage due to Hailstorms (1%) = $184,137 
Estimated industrial structural damage due to Hailstorms (1%) = $27,802 
Total estimated structural damages due to Hailstorms = $836,956 
 
2.1.9.  Vulnerability Assessment for Human Disease 
The hazard mitigation committee estimated between 51-75% of the unincorporated area could 
be impacted by a human disease.  The most common events that have taken place in recent 
years include the H1N1 virus.  The flu and pneumonia are also two common viruses that impact 
residents of the City.  Humboldt County Public Health constantly strives to provide shots and 
other preventable measures for such viruses.  Other transferable diseases are generally 
transferred through direct interaction, which lessens the vulnerability of the County to such 
diseases. 
 
Loss Estimate Calculation: 
This hazard impacts the health and welfare of people.  There would be no structural impacts 
due to human disease. 
 
2.1.10.  Vulnerability Assessment for Transportation Incidents 
A transportation incident can occur in many forms resulting from failure or impact of motor 
vehicles and/or rail cars.  Multiple County and State Highways run through the unincorporated 
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area, and the Pacific Union also has rail lines that transport goods throughout the County.  For 
a map of the transportation modes, see Section 6. 
 
Transportation events generally result in substantial injuries, death and property damage. 
Property damage usually results in the form of damages to the mode of transport and/or 
structure that was involved.   Injuries and property damage depend on the extent of the event 
and its cause.  The impacts are generally isolated and less than 10% of the people and 
property of the unincorporated area would be impacted.  
 
Loss Estimate Calculation: 
The impacts from a transportation incident are generally very isolated.  Most impacts are to 
drivers and vehicles.  Impacts are dependent on the cause of the incident, number of vehicles, 
drivers and other structures involved. 
 
2.1.11.  Vulnerability Assessment for Watershed Pollution 
According to the Hazard Mitigation Committee, while watershed pollution may occur within the 
County, the main issue would relate to the contamination of key water sources.  Residents of 
unincorporated area generally use water from their own personal well systems.  Resident‟s 
concern would be that if watershed pollution of a critical component occurred that sources of 
water sources would be impacted. 
 
Impacts of watershed pollution include contaminated drinking water, impacts to nearby bodies 
of water and their aquatic life.  While no property damages would be experienced, it‟s 
anticipated that direct contact to contaminated bodies of water could result in illness or an 
interruption in water service.  Accompanying events include thunderstorm and lightning, river 
flooding, severe winter storms, HAZMAT events relating to both transportation and fixed 
facilities and flash flooding. 
 
Loss Estimate Calculation: 
As mentioned above, watershed pollution generally does not impact structures; therefore, no 
loss estimate could be calculated.  
 
2.1.12.  Vulnerability Assessment for Communications Failure 
Communication failure is the widespread breakdown or disruption of normal communication 
capabilities.  They could be caused by electrical outages, tower failures due to thunderstorms 
and lightning, severe winter storms, windstorms, hailstorms, transportation incidents, 
tornadoes, infrastructure failure or terrorism.  Impacts could include economic impacts such as 
the failure to communicate with the staff or public regarding safety or emergency matters.  Due 
to the rarity of this event and alternate forms of communication available to the County, its 
impacts are generally not extreme and no structural impacts are felt unless to the actual 
equipment. 
 
Loss Estimate Calculation: 
As mentioned above, a communications failure generally does not impact structures, and 
people are typically only at risk during emergency situations when lines of communication may 
be down.  Due to these circumstances, no loss estimate could be calculated.  
 
2.1.13. Vulnerability Assessment & Loss Estimates for HAZMAT related to 
Transportation 
Hazardous substances that are transported via vehicle could impact any area of the City.  
According to the hazard mitigation committee such events would be isolated, only impacting 
less than 10% of the unincorporated area depending on the type of material transported.  
Accompanying events include transportation incidents. See Section 6 for a map of all 
transportation routes throughout the City.   
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The release of HAZMAT materials in transportation may be due to old or inadequate transport 
equipment, a traffic accident with a vehicle transporting hazardous material(s), or human error 
relating to filling/emptying hazardous materials from transport equipment. Hazardous 
substances are categorized as toxic, corrosive, flammable, explosive or as an irritant.  
According to the hazard mitigation committee serious injuries or illness, short term property 
and/or a shutdown of essential facilities could occur.  Persons directly exposed to HAZMAT 
events could face breathing problems and/or physical burns.  If the event is severe enough a 
person would not survive the incident.  Structural damages would most likely take place in the 
form of a fire. 
 
Loss Estimate Calculation: 
The loss estimates for hazardous materials events relating to transportation were not estimated 
because impacts would vary depending on the source of the incident, the type of hazardous 
material involved and the extent of the spill or leak.  In the past, the majority of events may 
have resulted in environmental impacts due to spills (See historical events in Chapter 3).  
 
2.1.14.  Vulnerability Assessment for Terrorism 
Because the unincorporated area is so large in area and sparsely population, the committee 
estimated that less than 10% of people and property would be impacted by an act of terrorism.  
Risks to people, property and the economy vary depending on the methods used.  Bombs, 
guns, explosives, biological weapons, chemical weapons, radiological and nuclear weapons, 
and cyber terrorism are the most common resources used for terrorism.  Injuries, economic and 
property loss would be experienced by any of the above.  
 
Loss Estimate Calculation: 
The committee estimated that impacts from terrorism could be extensive; however, because no 
such event has occurred in the unincorporated area in the past and impacts would vary 
depending on the method of terrorism, no loss estimate was calculated. 
 
2.1.15.  Vulnerability Assessment for Air Transportation Event 
No airports are located in the unincorporated area of Humboldt County; however, one is located 
on the edge of the City of Humboldt.  If an air transportation event occurred in the 
unincorporated area impacts would be limited due to the sparsely populated area.   Severity of 
impact depends on the size and speed of the aircraft and area of impact.  If striking a structure, 
damages would be as severe as to completely demolish multiple buildings and potentially set 
fire to structures; therefore, accompanying events would include structural fire, grass or wild-
land fire.  Such event could also occur due to windstorms, thunderstorm and lightning, tornado, 
winter storm or hailstorm. 
 
Loss Estimate Calculation: 
The hazard mitigation committee estimated that less than 10% of people and property would be 
impacted by such event.  The map in Section 6 displays the airports located in the County.  No 
loss estimate was calculated because the loss would be dependent on where the aircraft 
incident occurred. 
 
2.1.16.  Vulnerability Assessment for Structural Failure 
The collapse (part or all) of any public or private structure including roads, bridges, towers, and 
buildings is considered a structural failure.  Structural failures only impact the space 
surrounding the failure.  Heavily traveled roads and bridges are regularly inspected for stability.  
Structural failure most commonly occurs in dilapidating structures.  Accompanying events 
include windstorms, thunderstorms and lightning, severe winter storms and tornadoes.  
Structures that cannot withstand such events result in shambles.  Person‟s inside could 
experience substantial injuries or death. 
 
Loss Estimate Calculation: 
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Similar to structural fires structural failure is such an isolated event, it would be insignificant to 
provide a loss estimate.  A structural failure could occur in any one structure within the 
unincorporated area. 
 
2.2 Exposure Assessment for Flash Flooding 
 
Exposed Structures 
Flash flooding results from intense rainfall over a brief period of time.  The hazard mitigation 
committee estimated that 26-50% of the unincorporated area is impacted by flash flooding.  It 
was determined that the majority of flash flooding occurs in low-lying areas with poor drainage.  
Based on topography and wetland data, there are multiple “pockets” of wetland areas within the 
County, it‟s estimated that flash flooding would most likely occur near these pockets; therefore, 
these pockets, displayed in the flash flooding map in Section 6, were used to identify the 
“hazard area” for flash flooding.  Based on this it was estimated that 123 dwellings, 17 
commercial structures, 2 industrial structures and 254 agriculture structures were located in 
potential areas of flash flooding.   
 
Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  
It was estimated that each commercial, industrial and agriculture structure had one owner.  And 
there are approximately 2.37 people per dwelling (household) in Wright County, according to 
the 2010 U.S. Census.  Therefore it was estimated that there were 279 residents, 17 
commercial persons, 2 industrial persons and 254 agricultural persons exposed to flash 
flooding; making a total of 2,741 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
Uninc 
Area 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in Uninc 
Area 

$ in Hazard 
area 

% in 
Hazard 

area 

# in 
Uninc 
Area 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 610 123 20% $46,443,195 $14,592,050 31% 

7,221 550 8% 

Commercial 131 17 13% $16,058,459 $609,770 4% 

Agricultural 1147 254 22% $18,413,739 $3,516,535 19% 

Industrial 4 2 50% $2,780,230 $2,023,550 73% 

Total 1892 396 21% $83,695,623 $20,741,905 25% 

 
2.4.1  Vulnerability Assessment for Flash Flooding 
According to the hazard mitigation committee the vulnerable population to flash flooding is 
typically limited to those that live in areas with poor drainage.  Impacts from flash flooding 
typically take form in property damage to structures.  Accompanying hazard events that may 
result in flash flooding include thunderstorms and lightning, hailstorms, windstorms river 
flooding and severe winter storms; see their vulnerability assessment for additional impacts.   
 
Loss Estimate Calculation: 
The flash flooding loss estimates were developed based on the hazard area derived in the 
exposure assessment and vulnerability assessment, above.  Because most flooding impacts 
basements and foundations, it was estimated that each structure within the hazard zone would 
incur about 5% of its structural value in damages.  This was based on the idea that a basement 
remodel may increase a homes‟ value by 10%; therefore, damages might decrease a homes‟ 
value by about half of that.  Based on this the following loss estimates were calculated: 
 
Estimated residential structural damage due to Flash Flooding (5%) = $ 729,603 
Estimated commercial structural damage due to Flash Flooding (5%) = $30,489 
Estimated agricultural structural damage due to Flash Flooding (5%) = $175,827 
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Estimated industrial structural damage due to Flash Flooding (5%) = $101,178 
Total estimated structural damages of Flash Flooding = $1,037,095 
 
2.3  Exposure Assessment for River Flooding  
 
Exposed Structures 
The floodplain maps are used as the area exposed to river flooding in the unincorporated area.  
Because too many maps exist for the unincorporated portion of the County, they were not 
included in this plan.  The maps can be found on the FEMA website at www.msc.fema.gov.  
Because no current floodplain data is available in GIS format, it was determined that the NCDC 
data would provide sufficient loss estimates. 
 
2.3.1 Vulnerability Assessment for River Flooding 
Impacts from river flooding typically take form in property damage to basements.  Being located 
in the low-lying areas or near the river may put residents at risk for injuries.  Accompanying 
hazard events that may result in river flooding include thunderstorms and lightning, hailstorms, 
windstorm, flash flooding and severe winter storms; see their vulnerability assessment for 
additional impacts.   
 
Loss Estimate Calculation: 
The river flooding loss estimates were developed based on NCDC data, which showed that the 
highest amount of damages due to Flooding in Humboldt County was recorded at $50,000,000; 
however, this could include incorporated areas.  Therefore it‟s estimated that half of this could 
have occurred within the unincorporated area.  Based on this approximately 30% of the County 
would experience damages.  The following estimate displays potential losses: 
 
Estimated residential structural damage due to River Flooding (30%) = $13,932,959 
Estimated commercial structural damage due to River Flooding (30%) = $4,817,538 
Estimated agricultural structural damage due to River Flooding (30%) = $5,524,122 
Estimated industrial structural damage due to River Flooding (30%) = $834,069 
Total estimated structural damages of River Flooding = $25,108,687 
 
2.4  Exposure Assessment for Hazardous Materials relating to Fixed Facilities 
 
Exposed Structures 
The area exposed to Hazardous Materials relating to Fixed Facilities (HAZMAT – Fixed 
Facilities) was identified using the Iowa DNR Facility Explorer.  HAZMAT facilities were 
identified and positioned on the map displayed in Section 6.  A buffer was placed around each 
facility to identify the exposed area.    
 
Exposed Persons 
The “Number of People” exposed to fixed hazardous materials was based on the number of 
residential, commercial, industrial and agriculture structures estimated to be located in the 
“hazard zone”.  There are approximately 2.27 people per dwelling (household) in Humboldt 
County, according to the 2010 U.S. Census; therefore, it was estimated that there were 759 
residents exposed. 

www.msc.fema.gov
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  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
Uninc 
Area 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in Uninc 
Area 

$ in Hazard 
area 

% in 
Hazard 

area 

# in 
Uninc 
Area 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 610 229 38% $46,443,195 $14,158,395 30% 

7221 759 11% 

Commercial 131 116 89% $16,058,459 $14,892,159 93% 

Agricultural 1147 123 11% $18,413,739 $832,104 5% 

Industrial 4 4 100% $2,780,230 $2,780,230 100% 

Total 1892 472 25% $83,695,623 $32,662,888 39% 

 
2.4.1.  Vulnerability Assessment for  Hazardous Materials related to Fixed Facilities 
While hazardous substances may be present throughout the County, different materials have 
different impacts.  The majority of hazardous materials within the unincorporated area are 
Underground Storage Tanks, which have a limited impact such as an explosion or groundwater 
contamination, if leaking.  Because generally only minor incidents occur and such events are 
isolated, it was predicted by the hazard mitigation committee that a HAZMAT incident could 
impact less than 10% of the unincorporated area. 
 
A hazardous substance may cause damage to persons, property, or the environment when 
released.  Chemicals are manufactured and used in ever-increasing types and quantities.  As 
many as 500,000 products pose physical or health hazards and can be defined as “hazardous 
chemicals.”  And each year over 1,000 new synthetic chemicals are introduced and transported 
across the country via semi truck and train.  Hazardous substances are categorized as toxic, 
corrosive, flammable, explosive or as an irritant.   
 
Anyone who is located in proximity to a fixed facility is vulnerable to hazardous material spills.  
Persons directly exposed to HAZMAT events could face breathing problems and/or physical 
burns.  If the event is major a person would not survive the incident.  Accompanying events to 
HAZMAT events include structural fires, structural failure and transportation incident.   
 
Loss Estimate Calculation: 
While a majority of the unincorporated area would be impacted if all fixed facilities had a 
HAZMAT event, it is anticipated that only one event would occur at a time; therefore the 
following loss estimates were calculated: 
 
Estimated residential structural damage due to HAZMAT – Fixed Facility (1%) = $141,584 
Estimated commercial structural damage due to HAZMAT – Fixed Facility (1%) = $148,922 
Estimated agricultural structural damage due to HAZMAT – Fixed Facility (1%) = $8,321 
Estimated industrial structural damage due to HAZMAT – Fixed Facility (1%) = $27,802 
Total estimated structural damages of HAZMAT – Fixed Facility = $326,629 
 
2.5  Exposure Assessment for Pipeline Incident 
 
Exposed Structures 
The exposure numbers for Pipeline Incidents is shown in the table below.  These numbers 
were determined based on the number of structures located in the pipeline zone.  The pipeline 
zone was determined using a 1 ½ mile buffer surrounding the ammonia pipeline and a 1 mile 
buffer surrounding the other natural gas lines that run through the county.  All of the residential, 
commercial and agricultural structures located within the buffer, or “hazard zone”, account for 
the exposed “Number of Structures” and “Value of Structures”.  For a map of this buffer see 
Section 6. 
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Exposed Persons 
The “Number of People” exposed to flash flooding was based on the number of residential, 
commercial, industrial and agriculture structures estimated to be located in the “hazard zone”.  
It was estimated that each commercial, industrial and agriculture structure had one owner.  And 
there are approximately 2.37 people per dwelling (household) in Wright County, according to 
the 2010 U.S. Census.  Therefore it was estimated that there were 520 residents, 5 commercial 
persons, 2 industrial persons and 252 agricultural persons exposed to flash flooding; making a 
total of 777 potentially exposed persons. 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
Uninc 
Area 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in Uninc 
Area 

$ in Hazard 
area 

% in 
Hazard 

area 

# in 
Uninc 
Area 

# in 
Hazard 

area 

% in 
Hazard 

area 

Residential 229 53 23% $46,443,195 $4,673,540 10% 

7221 776 11% 

Commercial 131 5 4% $16,058,459 $193,850 1% 

Agricultural 1147 252 22% $18,413,739 $4,476,950 24% 

Industrial 4 2 50% $2,780,230 $1,192,120 43% 

Total 1511 312 21% $83,695,623 $10,536,460 13% 

 
2.5.1.  Vulnerability Assessment for  Pipeline Incident 
According to the hazard mitigation committee; less than 10% of the unincorporated area is 
vulnerable to pipeline incident.  With anhydrous ammonia, persons should be prepared to 
evacuate during a failure of the pipeline as leakage would cause health and environmental 
impacts.  Impacts on health would most likely be due to inhalation, which would result in 
burning of the eyes, nose and throat after breathing even small amounts.  With higher doses 
coughing or choking may occur.  Exposure to high levels of anhydrous ammonia can cause 
death from a swollen throat or from chemical burns to the lungs. 
 
Risks to the public from hazardous liquid and gas transmission pipelines result from the 
potential for an unintentional release of a product transported through the pipelines. Releases 
of a product carried by these pipelines can impact surrounding populations, property, and the 
environment, and may result in injuries or fatalities as well as property and environmental 
damage. 
 
Loss Estimate Calculation: 
Because it is anticipated that only one pipeline incident would occur at a time the following loss 
estimates were calculated: 
 
Estimated residential structural damage due to Pipeline Incident (0.5%) = $233,677 
Estimated commercial structural damage due to Pipeline Incident (0.5%) = $9,693 
Estimated agricultural structural damage due to Pipeline Incident (0.5%) = $223,848 
Estimated industrial structural damage due to Pipeline Incident (0.5%) = $59,606 
Total estimated structural damages of Pipeline Incident = $526,823 
 
2.6 Exposure Assessment for Grass or Wild-land Fires 
 
Exposed Structures 
The hazard mitigation committee estimated that less than 10% of the unincorporated area 
would be impacted by grass or wild-land fires.  To determine the most susceptible areas to 
grass or wild-land fires, areas of open space (lands equaling 1 acre or more with no structures) 
were identified using ArcGIS.  Once this area was identified a 100 meter buffer was placed 
around the area to signify the “hazard zone”, or the property that could potentially be impacted 
by a grass or wild-land fire.  The resulting map is shown in Section 6.  Based on this map, it 
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was estimated that 583 dwellings, 128 commercial structures, 2 industrial structures and 1,144 
agriculture structures were located in the “hazard zone” for grass or wild-land fires.   
 
Exposed Persons 
The “Number of People” exposed to grass or wild-land fires was based on the number of 
residential, commercial, industrial and agriculture structures estimated to be located in the 
“hazard zone”.  It was estimated that each commercial, industrial and agriculture structure had 
one owner.  And there are approximately 2.27 people per dwelling (household) in Humboldt 
County, according to the 2010 U.S. Census.  Therefore it was estimates that there were 1,323 
residents exposed, 128 commercial persons exposed, 2 industrial persons exposed and 1,144 
agricultural persons exposed; making a total of 2,595 potentially exposed persons. 
 
 

  Number of Structures Value of Structures Number of People 

Type of 
Structure 

# in 
Uninc 
Area 

# in 
Hazard 
Area 

% in 
Hazard 
Area 

$ in Uninc 
Area 

$ in Hazard 
area 

% in 
Hazard 

area 

# in 
Uninc 
Area 

# in 
Hazar
d area 

% in 
Hazar
d area 

Residential 610 583 96% $46,443,195 $45,924,365 99% 

7221 2595 36% 

Commercial 131 128 98% $16,058,459 $15,979,729 100% 

Agricultural 1147 1144 100% $18,413,739 $18,404,709 100% 

Industrial 4 2 50% $2,780,230 $1,192,120 43% 

Total 1892 1857 98% $83,695,623 $81,500,923 97% 

 
2.6.1 Vulnerability Assessment for Grass or Wild-land Fires 
The exposure area shows that grass or wild-land fires would most likely occur in areas where 
grass or agriculture lands exist.  Agricultural land exists throughout the unincorporated area, so 
structures could be set on fire if the fire department is unable to respond immediately.  Persons 
within vicinity to the fire could be impacted with smoke inhalation, burns if directly exposed or 
even death.   Accompanying events include drought and a resulting event may be structural 
fire. 
 
Loss Estimate Calculation: 
The committee estimated that less than 10% of the unincorporated area is susceptible to 
impacts from grass or wild-land fires, only a portion of those vulnerable structures would 
actually be impacted during such event.  It is estimated that structures located adjacent to the 
open space would be impacted; therefore, the following estimates were calculated:  
 
Estimated residential structural damage due to Grass & Wild-land Fire (1%) = $459,244 
Estimated commercial structural damage due to Grass & Wild-land Fire (1%) = $159.797 
Estimated agricultural structural damage due to Grass & Wild-land Fire (1%) = $184,047 
Estimated industrial structural damage due to Grass & Wild-land Fire (1%) = $11,921 
Total estimated structural damages of Grass & Wild-land Fire = $815,009 
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Section 3: Mitigation Strategies and Priorities 

Chapter 5 explained the STAPLEE process and how mitigation actions were prioritized.  The 
list of the hazard mitigation actions along with their final priority, as determined by the hazard 
mitigation committee is shown below: 
 

Action 
STAPLEE 

Rating 

1.1.1  Weather response plans 19 

2.2.1  Develop list for power locations within the county 13 

1.2.1  Form an organization to dispose of household hazardous chemicals 
throughout the county 

13 

1.4.2  Conduct anhydrous leak training for fire departments and HAZMAT teams, 
also those that sell anhydrous 

12 

1.4.1  Continue training on pipeline incidents for emergency personnel 12 

1.3.2  Educate the public on how to properly act during hazards 12 

1.1.2  Develop a plan to address school threat incidents (bomb threats, shootings, 
etc.) 

11 

2.1.5  Upgrading county tiles 11 

1.3.1  Encourage conservation farm practices 10 

1.5.1  Get Code Red 10 

1.4.3  Training for emergency personnel on how to work with Red Cross 9 

1.3.3  Provide network of shelters 7 

2.1.4  Re-dredging the river and refurbish the flood gates 7 

2.2.2  Surge protectors for critical facilities 7 

1.4.4  Training on how to react to air events 7 

2.3.1  Cross-bars and lights at train intersections 6 

2.2.3  Generators for shelters 4 

1.5.2  Distribute NOAA weather radios 3 

2.1.3  Trash pumps 3 

2.1.2  Portable sand barricades 2 

1.2.2  Purchasing fans to distribute to elderly or other with no A/C 2 

2.1.1  Sand filling machines 2 

2.2.4  Generators for public entities to use 1 
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Unincorporated Humboldt County Goals – Objectives – Mitigation Actions 

Goal 1: Develop plans, provide information, and establish programs so that the public, and 

professionals, are better equipped to deal with hazards 

Objective 1: Develop plans to better protect the property and citizens of 

Humboldt County from hazards 

Mitigation Actions: 

1.1.1: Weather response plans 

1.1.2: Develop a plan to address school threat incidents (bomb threats, 

shootings, etc.) 

 

Objective 2: Establish programs to reduce the effects of hazards on the public 

Mitigation Actions:  

1.2.1: Form an organization to dispose of household hazardous 

chemicals throughout the county 

1.2.2: Purchasing fans to distribute to elderly or others with no A/C 

 

Objective 3: Provide information so that people are able to better protect 

themselves and lessen the effects of hazards 

Mitigation Actions:  

1.3.1: Encourage conservation farm practices 

1.3.2: Education the public on how to properly act during hazards 

1.3.3: Provide network of shelters 

 

Objective 4: Provide and continue training to lessen the effects of hazards 

Mitigation Actions:  

1.4.1: Continue training on pipeline incidents for emergency personnel 

1.4.2: Conduct anhydrous leak training for fire departments and 

HAZMAT teams ,also those that sell anhydrous 

1.4.3: Training for emergency personnel on how to work with Red 

Cross 

1.4.4: Training on how to react to air events 

 

Objective 5: Improve hazard warning capability throughout the county 

Mitigation Actions:  

1.5.1: Get Code Red 

1.5.2: Distribute NOAA weather radios 

 

Goal 2: Reduce the effects that hazards have on people and property throughout 

Humboldt County 

 

Objective 1: Reduce the effects of flooding and flash flooding  

Mitigation Actions:  

2.1.1:Sand filling machines 

2.1.2: Portable sand barricades 

2.1.3: Trash pumps 

2.1.4: Re-dredging the river and refurbish the flood gates 

2.1.5: Upgrading county tiles 
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Objective 2: Reduce the effects of power failure in Humboldt County 

Mitigation Actions:  

2.2.1: Develop list for power locations within the county 

2.2.2: Surge protectors for critical facilities 

2.2.3: Generators for shelters 

2.2.4: Generators for public entities to use 

 

Objective 3: Reduce the potential of accidents at train intersections 

Mitigation Actions:  

2.3.1: Cross-bars and lights at train intersections 
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Section 4: Action Plan 

 

1.1.1  Weather response plans 

Description Create weather response plans in order to react to hazards. 

Hazards Addressed Severe Winter Storm,  

Priority I 

Responsible Dept./Party EMA, Law Enforcement, Fire Department 

Estimated Cost Minimal 

Potential Funding Source Country, Grants 

Mitigation Measure 
Category 

Public Education 

Target Completion Date 2016 

 

2.2.1  Develop list of power and communication locations within the county 

Description Prepare a database of communication and power provider 
locations. 

Hazards Addressed Communication failure, Energy failure 

Priority I 

Responsible Dept./Party EMA, Law Enforcement 

Estimated Cost Minimal 

Potential Funding Source County, City 

Mitigation Measure 
Category 

Property protection 

Target Completion Date 2015 

 

1.4.2  Conduct anhydrous leak training for fire department and HAZMAT teams, also 
those that sell anhydrous 

Description Provide training for anhydrous spill response. 

Hazards Addressed HAZMAT Transportation, HAZMAT Fixed Facility 

Priority I 

Responsible Dept./Party Fire Department, Co-ops 

Estimated Cost Minimal 

Potential Funding Source Co-ops, State 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date Ongoing 

 

1.4.1  Continue training on pipeline incidents for emergency personnel 

Description Train for pipeline events. 

Hazards Addressed Pipeline Incident  

Priority I 

Responsible Dept./Party EMA, Fire Department, Law Enforcement 

Estimated Cost Minimal 

Potential Funding Source Pipeline Association 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date Ongoing 
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1.3.2  Educate the public on how to properly act during hazards 

Description Public education during emergencies. 

Hazards Addressed All Hazards 

Priority I 

Responsible Dept./Party EMA, County, Cities 

Estimated Cost Minimal 

Potential Funding Source City, County 

Mitigation Measure 
Category 

Public Education, Awareness 

Target Completion Date Ongoing (Seasonal – Fall/Spring) 

 

1.1.2  Develop a plan to address school threat incidents (bomb threats, shootings, etc.) 

Description Create plans for all schools in county. 

Hazards Addressed Terrorism 

Priority I 

Responsible Dept./Party School, Law Enforcement 

Estimated Cost Low 

Potential Funding Source School budgets 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Continuous 

 

2.1.5  Upgrading county tiles 

Description Update county storm water drainage tiles.  

Hazards Addressed Flash Flood, River Flood 

Priority I 

Responsible Dept./Party Drainage Trustees 

Estimated Cost Moderate 

Potential Funding Source Drainage District, FEMA, State 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 

 

1.3.1  Encourage conservation farm practices 

Description Provide farmers with conservation information for their farms.  

Hazards Addressed River Flooding, Watershed pollution 

Priority I 

Responsible Dept./Party State Dept. – ASCS (Agricultural Stabilization Conservation 
Service) 

Estimated Cost Minimal 

Potential Funding Source State, Fed 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Ongoing 
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1.5.1  Get Code Red 

Description Initiate Code-Red warning system in the county. 

Hazards Addressed Flash Flooding, Extreme Heat, Tornados, Windstorms, River 
Flooding, Hailstorms, Thunderstorms and Lightning. 

Priority I 

Responsible Dept./Party EMA, Law Enforcement, Hospital, School 

Estimated Cost Minimal 

Potential Funding Source County 

Mitigation Measure 
Category 

Public Education Action 

Target Completion Date 2015 

 

1.3.3  Provide network of shelters 

Description Initiate a network of shelters for emergency situations 

Hazards Addressed Severe Winter Storms, Tornados 

Priority I 

Responsible Dept./Party EMA 

Estimated Cost Low 

Potential Funding Source None 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date 2015 

 

1.4.4  Training on how to react to air events 

Description Provide training on how to respond to plane crashes. 

Hazards Addressed Air Transportation Event 

Priority I 

Responsible Dept./Party EMA 

Estimated Cost Minimal 

Potential Funding Source County 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date 2013 

 
 

2.1.2/2.1.1  Portable plastic sand barricades & sand bag filling machines 

Description Purchase barricades and sand bagging equipment to keep 
people out of flood water. 

Hazards Addressed Flash Flooding, River Flooding 

Priority I 

Responsible Dept./Party Public Works, Mayors, EMA 

Estimated Cost Minimal 

Potential Funding Source FEMA, Local – cities 

Mitigation Measure 
Category 

Property Protection 

Target Completion Date 2018 
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2.2.4  Generators for public entities to use 

Description Purchase generators for the county to loan to communities in 
need.  

Hazards Addressed Energy Failure 

Priority I 

Responsible Dept./Party EMA, Public Works in each town 

Estimated Cost Low 

Potential Funding Source FEMA, City, County 

Mitigation Measure 
Category 

Property Protection 

Target Completion Date 2018 

 

1.2.1  Form an organization to dispose of household hazardous chemicals throughout 
the county 

Description Form an organization to dispose of household hazardous 
chemicals throughout the county 

Hazards Addressed HAZMAT Fixed Facility 

Priority II 

Responsible Dept./Party Board of Supervisors 

Estimated Cost Minimal 

Potential Funding Source Grants, County, City, Consumer Fee-Mechanism 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date Once every 5 years 

 

2.2.2  Surge protectors for critical facilities 

Description Purchase surge protectors for critical facilities throughout the 
County. 

Hazards Addressed Thunderstorm and Lightning 

Priority II 

Responsible Dept./Party Supervisors, Churches (shelters), Critical facility owners 

Estimated Cost Low 

Potential Funding Source Facility owners  

Mitigation Measure 
Category 

Property Protection 

Target Completion Date 2018 

 

2.2.3  Generators for shelters 

Description Purchase generators for all shelters in the county. 

Hazards Addressed Energy Failure 

Priority II 

Responsible Dept./Party Owners of the facilities 

Estimated Cost Low 

Potential Funding Source Owners of the facilities 

Mitigation Measure 
Category 

Property Protection 

Target Completion Date 2018 
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1.5.2  Distribute NOAA weather radios 

Description Distribute NOAA weather radios to citizens of the 
unincorporated area of the county. 

Hazards Addressed Severe Winter Storms 

Priority II 

Responsible Dept./Party EMA 

Estimated Cost Minimal 

Potential Funding Source FEMA 

Mitigation Measure 
Category 

Public Education Action 

Target Completion Date 2018 

 

2.1.3  Trash pumps 

Description Purchase trash pumps to use during flooding events. 

Hazards Addressed Flash Flooding 

Priority II 

Responsible Dept./Party Public Works 

Estimated Cost Minimal 

Potential Funding Source FEMA, Cities 

Mitigation Measure 
Category 

Property Protection 

Target Completion Date 2018 

 

1.2.2  Purchasing fans to distribute to elderly or other with no A/C 

Description Purchase fans to distribute to elderly or other with no A/C. 

Hazards Addressed Extreme Heat 

Priority II 

Responsible Dept./Party EMA 

Estimated Cost Minimal 

Potential Funding Source FEMA 

Mitigation Measure 
Category 

Public Education and Awareness 

Target Completion Date 2018 

 

1.4.3  Training for emergency personnel on how to work with Red Cross 

Description Training for emergency personnel on how to work with Red 
Cross officials during emergencies. 

Hazards Addressed Winter Storms 

Priority III 

Responsible Dept./Party EMA, Supervisors, Mayor 

Estimated Cost Minimal 

Potential Funding Source None 

Mitigation Measure 
Category 

Emergency Services Protection 

Target Completion Date 2018 
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2.1.4  Re-dredging the river and refurbish the flood gates 

Description Re-dredging the river and refurbish the flood gates to try and 
prevent flooding. 

Hazards Addressed River Flooding 

Priority III 

Responsible Dept./Party River Restoration Committee 

Estimated Cost High 

Potential Funding Source FEMA, Core of Engineers 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date 2018 

 

2.3.1  Cross-bars and lights at train intersections 

Description Install Cross-bars and lights at train intersections throughout 
the county. 

Hazards Addressed Transportation Incident 

Priority III 

Responsible Dept./Party Railroad 

Estimated Cost Moderate 

Potential Funding Source Railroad 

Mitigation Measure 
Category 

Prevention Action 

Target Completion Date 2018 
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Section 5: Critical Facilities 

 

o Humboldt County Memorial Hospital 
o Every fire station in Humboldt County (except Rutland & Pioneer)  
o EMS Stations throughout the county (Bradgate, Gilmore City, 

Renwick, Humboldt) 
o United Methodist in Humboldt 
o Our Saviors in Humboldt 
o Oak Hill Baptist Church in Humboldt 
o Incident Command Trailer 
o Emergency Operations Center 
o Humboldt County Courthouse 
o Veterans of Foreign Wars – food distributors  
o Humboldt High School 
o Gilmore City Junior High 
o Bode High School 
o County sheds throughout the county (in all the cities) 
o Humboldt Police Station (law enforcement center) 
o Cornbelt & REC, MidAmerican Station (Electric Coops – 

MidAmerican) 
o Radio Station – KHBT (north side of Hwy 3) 
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Section 6: Community Maps 
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Section 7: Agendas, Minutes and Sign In Sheets 

 

HUMBOLDT COUNTY HAZ. MITIGATION MEETING MINUTES 8-25-10 
 

Meeting attended by:  Carl Mattes, Romaine Lee, Pat Colwell, Jim Gronbach, 
Paul Jacobson, Gregg Price, Jana Bratland, and Dean Kruger 
 
Meeting started at 3:30 pm 
 
The hazard mitigation committee went through the list of hazards and decided 
to eliminate the following hazards from further consideration in the hazard 
mitigation plan: 

 Landslides 

 Levee Failure 

 Sinkholes 

 Expansive Soils 

 Earthquakes 

 Public Disorder 

 Structural Fire 
 
The hazard mitigation committee then discussed the remaining hazards and 
their effects on Humboldt County 
 
Tornadoes 

 Bradgate tornado 5/21/04 

 Homestead damage 

 Another tornado in 2007 
Flash Flooding 

 Humboldt 

 Bradgate 

 East of Livermore 

 Foster bridge 

 Non-river structures are damaged more than river structures 

 Can impact everyone in the county 

 Mainly the non-paved roads that have been effected (washouts for 
gravel) over-top 

River Flooding 

 2007 & 2008 (flooding on south of Humboldt – Dakota City – evacuating 
the care center Bode 

 2010 

 Affects the same areas as flash flooding 
Severe Winter Storms 

 Had to close the courthouse in one occasion 



Humboldt County Multi-Jurisdiction Hazard Mitigation Plan 

480 

 Early-mid 70-„s had multiple days out 

 Spring 09‟- had to evacuate some people 

 Suffer from lots of blizzards 

 91‟ - had an ice storm that had a loss of power to towns for a couple of 
days 

Windstorm 

 2007 took out a wide range of electricity was then off between Bode 

 Green snap peas loss in 2006 

 Isolated incidents of power loss, crop damage 

 89‟ April – 50-70 homesteads that had damages east of Humboldt 

 Windstorms have been the most damaging 
Hailstorms 

 4/2/82 – Worst one where the bank was forced to close – 1.5 in hail 

 Most of the time these are isolated 

 Hail claims every year, but sparse 
Thunderstorm and Lightning 

 Some people have been hit from lighting 

 Computer losses 

 Electronic losses 
Extreme Heat  

 Last week some schools let out early during extreme heat 

 Have established buying fans for the elderly 
Drought 

 Some crop damage due to drought (biggest problem) 
Grass or Wild-land fire 

 Combines catching on fire, or causes grass to catch on fire 

 Low ground – high grass burning 

 Riverbanks 

 Several larger fires that have taken copses of town in the past 12 years 

 About 2-3 a year the fire department gets called out 
Dam Failure 

 69‟ Humboldt dam failure in Humboldt 

 Rutland and Humboldt dams have the potential  
HAZMAT – Transportation 

 Hardee almost hit train 

 Region 5 HAZMAT responds 

 There have been incidents 

 Always a potential 
HAZMAT – Fixed Facility 

 Fire @ dodgers in the stack 

 Body shops exposure 

 Big farmers are getting more chemicals that aren‟t secured/protected 
well 

 Anhydrous leaks near care center 
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 Meth heads stealing something 
Watershed Pollution 

 There have been manure run-offs 

 This is always a potential 
Pipeline Incident 

 2 incidents by Livermore – underground leak then explosion (baseball 
field size) 

Energy Failure 

 This is caused by thunderstorm and lighting, windstorms, severe winter 
storms, etc.   

Terrorism 

 There has been suspected terrorism 

 Bomb scares at schools (high school) 
Human Disease 

 H1N1 – the county did the inoculations 

 There is always the potential 
Structural Failure 

 04‟ – a bridge collapsed due to an accident 
Communications Failure 

 Tied to tornadoes, windstorms 

 Secondary road crew is essential to have communication 

 Cell phones reduce the chances of complete communications failure 

 Lines have gone out during due to lines being cut due to digging 
Transportation Event 

 Yes, they have them 

 Halloween at Bode with train collision 

 Truck to train accidents 

 1695 was the main point for high rad areas 

 Krig‟s Hill has a high proportion of accidents 

 There are lot of deer accidents 
Air Transportation Event 

 80‟ – one crash event 

 Always the potential 
 
Meeting ended at 4:30 pm 
 

 
 

HUMBOLDT COUNTY HAZ. MITIGATION MEETING MINUTES 10-28-10 
 

Meeting attended by:  Pat Colwell, David Lee, Carl Mattes, Larry Curran, Jana 
Bratland 
 
Meeting started at 3:30 pm 
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The hazard mitigation committee went through and completed the hazard risk 
assessment for all of the hazards that are going to be included in the hazard 
mitigation plan.  The results of the analysis are displayed below: 
 

Hazard Historical 
Occurrence 

Probability Vulnerability Maximum 
Threat 

Severity 
of 
Impact 

Speed 
of 
Onset 

Total 
Score 

Energy Failure 5 4 5 5 3 5 27 

Severe Winter 
Storms 

5 5 5 5 4 2 26 

Flash Flooding 5 5 3 3 4 4 24 

Extreme Heat  5 4 5 5 2 2 23 

Tornadoes 5 4 2 2 4 5 22 

Windstorm 5 5 3 4 2 3 22 

River Flooding 5 5 3 3 4 1 21 

Hailstorms 5 3 3 3 2 5 21 

Thunderstorms 
and Lightning 

5 5 2 2 2 5 21 

Drought 3 3 5 5 3 1 20 

Human Disease 5 4 4 2 3 1 19 

Transportation 
Event 

5 4 1 1 3 5 19 

Watershed 
Pollution 

5 5 2 2 2 1 17 

HAZMAT – 
Fixed Facility 

3 3 1 1 2 5 15 

Communications 
Failure 

2 2 2 2 2 5 15 

HAZMAT – 
Transportation  

2 3 1 1 2 5 14 

Pipeline Incident 3 3 1 1 1 5 14 

Terrorism 1 1 1 1 4 5 13 

Air 
Transportation 
Event 

1 1 1 1 4 5 13 

Grass or Wild-
land fire 

5 3 1 1 1 1 12 

Dam Failure 2 1 1 1 1 5 11 

Structural 
Failure 

1 1 1 1 1 5 10 

 
 
Meeting ended 4:30 pm 
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HUMBOLDT COUNTY HAZARD MITIGATION MEETING MINUTES 12-9-10 
 

Meeting attended by:  Pat Colwell, Carl Mattes, and Jana Bratland 
 
Meeting started at 3:30 pm 
 

 The hazard mitigation committee reviewed the hazard risk analysis 
results and saw that the results realistically stack up against one 
another. 

 The hazard mitigation committee then went through and identified what 
would be critical facilities throughout the county.  Below is a list of their 
critical facilities: 

o Humboldt County Memorial Hospital 
o Every fire station in Humboldt County (except Rutland & Pioneer)  
o EMS Stations throughout the county (Bradgate, Gilmore City, 

Renwick, Humboldt) 
o United Methodist in Humboldt 
o Our Saviors in Humboldt 
o Oak Hill Baptist Church in Humboldt 
o Incident Command Trailer 
o Emergency Operations Center 
o Humboldt County Courthouse 
o Veterans of Foreign Wars – food distributors  
o Humboldt High School 
o Gilmore City Junior High 
o Bode High School 
o County sheds throughout the county (in all the cities) 
o Humboldt Police Station (law enforcement center) 
o Cornbelt & REC, MidAmerican Station (Electric Coops – 

MidAmerican) 
o Radio Station – KHBT (north side of Hwy 3) 

 The hazard mitigation committee then went through each of the hazards 
and started to brainstorm hazard mitigation actions.  What was 
brainstormed is listed below: 

 
Energy Failure 

 Burying power lines 

 Generators for public entities to use 
Severe Winter Storms 

 Generators for shelters 

 Weather response plans 

 Public education for public awareness 

 Awareness classes 

 Distribute NOAA weather radios 

 Training for emergency personnel on how to work with Red Cross 

 Weather response plans 
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 Educating on Nixle systems 
Flash Flooding 

 Trash pumps 

 Portable sand barricades (big ones) 

 Sand-filling machines 

 Redredging the river  
Extreme Heat  

 Purchasing fans to distribute to elderly or other with no A/C 

 Provide network of shelters 

 Establish a recertification program for shelters 
Tornadoes 

 Public awareness of weather radios 

 Sign up for Nixle 

 Get Code Red 
Windstorm 

 Replicate tornado actions 

 Set up county tree trimming program 
River Flooding 

 Refurbish flood gates 

 Dredge the river 

 Upgrading county tiles 

 Encourage conservation form practices 
Hailstorms 

 Education on hail 

 Educate on availability of insurance 
Thunderstorm and Lightning 

 Education on taking shelter, downed power lines, surge protectors 

 Surge protectors for critical facilities 
Drought 

 Education on fires (grass) 

 Education on water rationing for rural residents 
Human Disease 

 Education on disease 

 Humboldt County Public Health 
Transportation Events 

 Closing bars and lights at intersections 
Watershed Pollution 

 Conservation from practices 

 Education 

 Inspect lagoons and manure vats 
 
Meeting ended 4:30 pm 
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HUMBOLDT COUNTY HAZARD MITIGATION MEETING MINUTES 12-9-10 
 

Meeting attended by:  Romaine Lee, Pat Colwell, Carl Mattes, Larry Curran, 
Paul Jacobson, and Jim Gronbach 
 
Meeting started at 3:30 pm 
 
The hazard mitigation committee continued to go through the list of hazards 
and brainstorm hazard mitigation actions: 
 
HAZMAT – Fixed Facility 

 Fences around anhydrous tanks 

 Conduct anhydrous leak training for fire departments and HAZMAT 
teams, also those that sell anhydrous 

 Form an organization to disposure of household hazardous chemicals 
throughout the county 

Communications Failure 

 Identify all potential locations that can be used for communication 
locations 

 Develop list for power locations within the county 
HAZMAT – Transportation 

 Education of transporting hazardous materials 
Pipeline Incident 

 Continue training on pipeline incidents for emergency personnel 

 Education on one call 
Terrorism 

 Awareness of the potential threats of terroristic acts  

 Develop a plan to address school threat incidents (bomb threats, 
shootings, etc.) 

 Push for concealed weapon permits 
Air Transportation Events 

 Education on who to call in the event of an air transportation event 

 Training on how to react to air training event 
Grass or Wild-land fire 

 Education on wild-land fires and to call the fire department 

 Issuing of burn bans when its necessary 
 
The hazard mitigation committee then reviewed the hazard mitigation actions 
that they had brainstormed in the previous meeting and made the following 
alterations: 

 Combine all of the education hazard mitigation actions together into one 
hazard mitigation action 

 Combine re-dredging the river, refurbishing flood gates, and encourage 
conservation farm practices 
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 Change “upgrading county tiles” to “upgrading county drainage systems 
(tiles) – improve water storage capacity of county tile to reduce flooding” 
 

Meeting ended 4:30 pm 

 

 
 

HUMBOLDT COUNTY HAZARD MITIGATION MEETING MINUTES 2-17-11 
 

Meeting attended by:  Pat Colwell, Carl Mattes, Jana Bratland, Dave lee, and 
Jeanne Baugous 
 
Meeting started at 3:30 pm 
 

The hazard mitigation conducted the STAPLEE analysis for every 
hazard mitigation action that has been brainstormed thus far.  The 
results of the STAPLEE analysis are shown below: 
 

Mitigation Action STAPLEE Score 

Weather response plans 19 

Develop list for power locations 
within the county 

13 

Form an organization to dispose of 
household hazardous chemicals 
throughout the county 

13 

Identify all potential locations that 
can be used for communication 
locations 

13 

Conduct anhydrous leak training for 
fire departments and HAZMAT 
teams, also those that anhydrous 

12 

Continue training on pipeline 
incidents for emergency personnel  

12 

Educate the public on how to 
properly act during hazards 

12 

Develop a plan to address school 
threat incidents (bomb threats, 
shootings, etc.) 

11 

Upgrading county tiles 11 

Encourage conservation farm 
practices 

10 

Get Code Red 10 

Training for emergency personnel 
on how to work with Red Cross 

9 

Provide network of shelters 7 

Re-dredging the river and refurbish 7 
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the flood gates 

Surge protectors for critical facilities 7 

Training on how to react to air 
transportation events 

7 

Cross-bars and lights at train 
intersections 

6 

Generators for shelters 4 

Distribute NOAA weather radios 3 

Trash pumps 3 

Portable sand barricades 2 

Purchasing fans to distribute to 
elderly or other with no A/C 

2 

Sand filling machines 2 

Generators for public entities to use 1 

Burying power lines -6 

 
The following hazards were removed from further consideration in the 
plan: 

 Establish a recertification program for shelters – This 
mitigation action was seen to be an essential part that would need 
to take place in order for the “provide network of shelters” 
mitigation action to happen.  So this mitigation action was 
essentially folded into that one. 

 Set up county tree trimming program – Trees throughout the 
county are already trimmed by the perspective energy company 
(depending on which part of the county you‟re in).  Cities that own 
their own electricity also trim the trees in their town.  Setting up an 
individual county tree trimming team was seen as redundant and 
unnecessary. 

 Inspect lagoons and manure vats – This kind of mitigation 
action is already supposed to be done by the DNR.  The hazard 
mitigation committee was unsure how frequently and if the DNR 
checks back up on said lagoons and manure vats.  For the county 
to do this individually would be a duplication of services.   

 Fences around anhydrous tanks – this is also a requirement 
that is set by the DNR.  Providing fences for what private owners 
should already be installing around their own tanks is using public 
money for private gain. 

 Push for concealed weapon permits – The state of Iowa 
already has shall-issue concealed weapon and right-to-carry 
permits. 

 Issuing of burn bans when it’s necessary – This is already 
done by local fire departments or the county emergency manager 
when the conditions are ripe for grass or wild-land fires to occur. 
 

Meeting ended 4:45 pm 
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HUMBOLDT COUNTY HAZARD MITIGATION MEETING MINUTES 3-17-11 
 

Meeting attended by:  Pat Colwell, Romaine Lee, Carl Mattes, Jana Bratland, 
Larry Curran, Jim Gronbach, and Dean Kruger 
 
Meeting started at 3:30 pm 
 

 The hazard mitigation committee reviewed the STAPLEE results 

 The hazard mitigation committee reviewed the drafted Goals-Objectives-
Mitigation Actions and approved them 

 The hazard mitigation committee started working on the Prioritization 
and Implementation Worksheet, but they were unable to finish it during 
the meeting.  The following is the progress that has been made so far: 
 

Mitigation 
Action 

Priority Department/Party 
Responsible 

Existing and 
Possible 
Funding 
Sources 

Target 
Completion 

Date 

Weather 
response plans 

I EMA 
Law Enforcement 
Fire Department 

County 
Grants 

2014 

Develop list of 
power and 

communication 
locations within 

the county 

I EMA 
Law Enforcement 

County 
City 

 

2013 

Form an 
organization to 

dispose of 
household 
hazardous 
chemicals 

throughout the 
county 

II Board of 
Supervisors 

County 
City 

Consumer Fee-
Mechanism 

Once every 5 
years 

Conduct 
anhydrous leak 
training for fire 

department and 
HAZMAT teams, 
also those that 
sell anhydrous 

I Fire Department 
Co-ops 

Co-ops 
State 

Ongoing 

Continue training 
on pipeline 

incidents for 
emergency 
personnel 

I EMA 
Fire Department 

Law Enforcement 

Pipeline Assoc. Ongoing 

Educate the 
public on how to 

properly act 
during hazards 

I EMA 
County 
Cities 

City 
County 

Ongoing 
(Seasonal –
Fall/Spring) 
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Mitigation 
Action 

Priority Department/Party 
Responsible 

Existing and 
Possible 
Funding 
Sources 

Target 
Completion 

Date 

Develop a plan to 
address school 
threat incidents 
(bomb threats, 
shootings, etc.) 

I School  
Law Enforcement 

School budgets Continuous 

Upgrading county 
tiles 

I Drainage Trustees Drainage 
District 
FEMA 
State 

Ongoing 

Encourage 
conservation 

farm practices 

I State Dep. – 
ASCS (Agricultural 

Stabilization 
Conservation 

Service) 

State 
Fed 

Ongoing 

Get Code Red I EMA 
Law Enforcement 

Hospital 
School 

County 2013 

Training for 
emergency 

personnel on how 
to work with Red 

Cross 

III EMA 
Supervisors 

Mayor 

None 2016 or later 

 
 

Meeting ended 4:30 pm 

 

 
HUMBOLDT COUNTY HAZARD MITIGATION MEETING MINUTES 4-13-11 

 
Meeting attended by:  Romaine Lee, Larry Curran, Carl Mattes, Dave lee, Jeanne Baugous, 
and Pat Colwell 
 
Meeting started at 3:30 pm 
 

 The hazard mitigation committee completed the Prioritization and Implementation 
Worksheet.  The results are below: 

Mitigation 
Action 

Priority Department/Party 
Responsible 

Existing and 
Possible 
Funding 
Sources 

Target 
Completion 

Date 

Provide network 
of shelters 

I EMA None 2013 

Re-dredging the 
river and 

refurbish the 
flood gates 

III River Restoration 
Committee 

FEMA 
Core of 

Engineers 

2016+ 
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Mitigation 
Action 

Priority Department/Party 
Responsible 

Existing and 
Possible 
Funding 
Sources 

Target 
Completion 

Date 

Surge protectors 
for critical 
facilities 

II Supervisors 
Churches 
(shelters) 

Critical facility 
owners 

Facility owners 2016 

Training on how 
to react to air 

events 

I EMA County 2011 

Cross0bars and 
lights at train 
intersections 

III Railroad Railroad 2016 

Generators for 
shelters 

II Owners of the 
facilities 

Owners of the 
facilities 

2016 

Distribute NOAA 
weather radios 

II EMA FEMA 2016 

Trash pumps II Public Works FEMA 
Cities 

2016 

Portable plastic 
sand barricades 

I Public Works 
Mayors 

FEMA 
Local – cities 

2016 

Purchasing fans 
to distribute to 
elderly or other 

with no A/C 

II EMA FEMA 2016 

Sand bag filling 
machines 

I EMA County 2011 

Generators for 
public entities to 

use 

I EMA 
Public Works in 

each town 

FEMA 
City  

County 

2016 

 
 The hazard mitigation committee decided to remove burying power lines from the plan 

due to the unlikelihood of the mitigation action ever taking place 

 The hazard mitigation committee then when through the Plan Maintenance and 
Implementation chapter and made the following changes: 

o Added to the Incorporation into Existing Planning Mechanisms section 
 Matrix for DNR approval 
 Coop Plan – Continuation of Government 

 
Meeting ended 4:20 pm 
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Section 8: Resolution 
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Appendix L:  Glossary of Hazard Mitigation Terms 
 
Acceleration:  The rate of change of velocity with respect to time.  Acceleration due to gravity 
at the earth‟s surface is 9.8 meters per second squared (9.8 m2).  That means that every 
second that something falls toward the surface of earth its velocity increases by 9.8 meters per 
second. 
 
Anchoring:  Special connections made to ensure that a building will not float off, blow off or be 
pushed off its foundation during a flood or storm. 
 
Asset:  Any manmade or natural feature that has value, including, but not limited to people; 
buildings; infrastructure like bridges, roads, and sewer and water systems; lifelines like 
electricity and communication resources; or environmental, cultural, or recreational features like 
parks, dunes, wetlands, or landmarks. 
 
Base Flood:  Flood that has a 1 percent probability of being equaled or exceeded in any given 
year.  Also known as the 100-year flood. 
 
Base Flood Elevation (BFE):  Elevation of the base flood in relation to a specified datum, such 
as the National Geodetic Vertical Datum of 1929.  The Base Flood Elevation is used as the 
standard for the National Flood Insurance Program. 
 
Basement:  Any floor level below grade. 
 
Bedrock:  The solid rock that underlies loose material, such as soil, sand, clay, or gravel. 
 
Building:  A structure that is walled and roofed, principally above ground and permanently 
affixed to a site.  The term includes a manufactured home on a permanent foundation on which 
the wheels and axles carry no weight. 
 
Community Rating System (CRS):  A National Flood Insurance Program (NFIP) that provides 
incentives for NFIP communities to complete activities that reduce flood hazard risk.  When the 
community completes specified activities, the insurance premiums of policyholders in these 
communities are reduced. 
 
Computer-Aided Design and Drafting (CADD):  A computerized system enabling quick and 
accurate electronic 2-D and 3-D drawings, topographic mapping, site plans, and profile/cross-
section drawings. 
 
Consequences:  The damages, injuries, and loss of life, property, environment, and business 
that can be quantified by some unit of measure, often in economic or financial terms. 
 
Contour:  A line of equal ground elevation on a topographic (contour) map. 
 
Critical Facility:  Facilities that are critical to the health and welfare of the population and that 
are especially important during and following hazard events. Critical facilities include shelters, 
police and fire stations, schools, childcare centers, senior citizen centers, hospitals, disability 
centers, vehicle and equipment storage facilities, emergency operations centers, and city hall. 
The term also includes buildings or locations that, if damaged, would create secondary 
disasters, such as hazardous materials facilities, vulnerable facilities, day care centers, nursing 
homes, and housing likely to contain occupants who are not very mobile. Other critical city 
infrastructure such as telephone exchanges and water treatment plants are referred to as 
lifelines. See Lifelines. 
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Crosswalk:  The crosswalk is a tool for jurisdictions to use in developing hazard mitigation 
plans, providing guidance concerning the requirements and recommendations to ensure the 
plans are in compliance with Section 322 of the Disaster Mitigation Act of 2000. The latest 
crosswalk should always accompany each plan when submitted to the State and FEMA Region 
offices. It is then used by the State and FEMA Region plan reviewers in the plan review process 
of evaluating the plans from local or multi-jurisdiction entities to record comments on whether 
the plans satisfactorily meet or do not meet the required criteria for approval by FEMA. 
 
Dam Breach Inundation Area:  The area flooded by a dam failure or programmed release. 
 
Debris:  The scattered remains of assets broken or destroyed in a hazard event. Debris caused 
by a wind or water hazard event can cause additional damage to other assets. 
 
Development:  Any man-made change to real estate. 
 
Department of Homeland Security (DHS):  commonly known in the United States as 
"Homeland Security", is a Cabinet department of the U.S. federal government with the 
responsibility of protecting the territory of the U.S. from terrorist attacks and responding to 
natural disasters.  The Department of Homeland Security works in the civilian sphere to protect 
the United States within, at, and outside its borders. Its goal is to prepare for, prevent, and 
respond to domestic emergencies, particularly terrorism. On March 1, 2003, DHS absorbed the 
now defunct United States Immigration and Naturalization Service and assumed its duties. In 
doing so, it divided the enforcement and services functions into two separate and new agencies 
– U.S. Immigration and Customs Enforcement and U.S. Citizenship and Immigration Services. 
The creation of DHS constitutes the biggest reorganization of U.S. government in American 
history and the most substantial reorganization of federal government agencies since the 
National Security Act of 1947, which placed the different military departments under a secretary 
of defense and created the National Security Council and Central Intelligence Agency. DHS 
also constitutes the most diverse merger of federal functions and responsibilities, incorporating 
22 government agencies into a single organization. 
 
Digitize:  To convert electronically points, lines, and area boundaries shown on maps into x, y 
coordinates (e.g., latitude and longitude, universal transverse mercator (UTM), or table 
coordinates) for use in computer applications 
 
Duration:  How long a hazard event lasts. 
 
Earthquake:  A sudden motion or trembling that is caused by a release of strain accumulated 
within or along the edge of earth's tectonic plates. 
 
Emergency:  Any hurricane, tornado, storm, flood, high water, wind-driven water, tidal  wave, 
tsunami, earthquake, volcanic eruption, landslide, mudslide, snowstorm, drought, fire, 
explosion, or other catastrophe in any part of the United States which requires federal 
emergency assistance to supplement State and local efforts to save lives and protect property, 
public health and safety, or to avert or lessen the threat of a disaster. Defined in Title V of 
Public Law 93-288, Section 102(1). 
 
Emergency Operations Center (EOC):  A facility that houses communications equipment that 
is used to coordinate the response to a disaster or emergency. 
 
Emergency Operations Plan (EOP):  Sets forth actions to be taken by State or local 
governments for response to emergencies or major disasters. 
 
Emergency Response Plan:  A document that contains information on the actions that may be 
taken by a governmental jurisdiction to protect people and property before, during, and after a 
disaster. 

http://en.wikipedia.org/wiki/United_States_Cabinet
http://en.wikipedia.org/wiki/Federal_government_of_the_United_States
http://en.wikipedia.org/wiki/Terrorism
http://en.wikipedia.org/wiki/Natural_disaster
http://en.wikipedia.org/wiki/United_States_Immigration_and_Naturalization_Service
http://en.wikipedia.org/wiki/U.S._Immigration_and_Customs_Enforcement
http://en.wikipedia.org/wiki/U.S._Citizenship_and_Immigration_Services
http://en.wikipedia.org/wiki/National_Security_Act_of_1947
http://en.wikipedia.org/wiki/United_States_Secretary_of_Defense
http://en.wikipedia.org/wiki/United_States_Secretary_of_Defense
http://en.wikipedia.org/wiki/United_States_National_Security_Council
http://en.wikipedia.org/wiki/Central_Intelligence_Agency
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Extent:  The size of an area affected by a hazard or hazard event. 
 
Fault:  A fracture in the continuity of a rock formation caused by a shifting or dislodging of the 
earth's crust, in which adjacent surfaces are differentially displaced parallel to the plane of 
fracture. 
 
Federal Emergency Management Agency (FEMA):  An agency of the United States 
government that helps anticipate, prepare for, and respond to disasters and major civil 
emergencies.  FEMA‟s main function is to coordinate federal disaster relief activities for natural 
hazards and terrorist attacks.  It coordinates disaster preparedness programs with state and 
local authorities with nonprofit organizations setup for response.  FEMA was created in 1979 by 
executive order and in 2003, became part of the Department of Homeland Security. 
 
FIPS:  Stands for Federal Information Processing Standards. Under the Information 
Technology Management Reform Act (Public Law 104-106), the Secretary of Commerce 
approves standards and guidelines that are developed by the National Institute of Standards 
and Technology (NIST) for Federal computer systems. These standards and guidelines are 
issued by NIST as Federal Information Processing Standards (FIPS) for use government-wide. 
NIST develops FIPS when there are compelling Federal government requirements such as for 
security and interoperability and there are no acceptable industry standards or solutions. 
 
Fire Potential Index (FPI):  Developed by United States Geological Survey (USGS) and United 
States Forest Service (USFS) to assess and map fire hazard potential over broad areas. Based 
on such geographic information, national policy makers and on-the-ground fire managers 
established priorities for prevention activities in the defined area to reduce the risk of managed 
and wild-land fire ignition and spread. Prediction of fire hazard shortens the time between fire 
ignition and initial attack by enabling fire managers to pre-allocate and stage suppression 
forces to high fire risk areas. 
 
Flash Flood:  A flood event occurring with little or no warning where water levels rise at an 
extremely fast rate. 
 
Flood:  A general and temporary condition of partial or complete inundation of normally dry 
land areas from (1) the overflow of inland or tidal waters, (2) the unusual and rapid 
accumulation or runoff of surface waters from any source, or (3) mudflows or the sudden 
collapse of shoreline land. 
 
Flood Depth:  Height of the flood water surface above the ground surface. 
 
Flood Elevation:  Elevation of the water surface above an established datum, e.g. National 
Geodetic Vertical Datum of 1929, North American Vertical Datum of 1988, or Mean Sea Level. 
 
Flood Hazard Area:  The area shown to be inundated by a flood of a given magnitude on a 
map. 
 
Flood Insurance Rate Map (FIRM):  Map of a community, prepared by the Federal 
Emergency Management Agency, which shows both the special flood hazard areas and the 
risk premium zones applicable to the community. 
 
Flood Insurance Study (FIS):  A study that provides an examination, evaluation, and 
determination of flood hazards and, if appropriate, corresponding water surface elevations in a 
community or communities. 
 
Flood Mitigation Assistance Program (FMA):  A planning and project implementation grant 
program funded by the National Flood Insurance Program. Provides pre-disaster grants to 
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State and local governments for both planning and implementation of mitigation strategies. 
Grant funds are made available from NFIP insurance premiums, and therefore are only 
available to communities participating in the NFIP. 
 
Flood of Record:  The highest known flood level for the area, as recorded in historical 
documents. 
 
Floodplain:  Any land area, including watercourse, susceptible to partial or complete 
inundation by water from any source. 
 
Floodproofing:  Protective measures added to or incorporated in a building to prevent or 
minimize flood damage. “Dry floodproofing” measures are designed to keep water from entering 
a building. “Wet floodproofing” measures minimize damage to a structure and its contents from 
water that is allowed into a building. 
 
Floodway:  The stream channel and that portion of the adjacent floodplain which must remain 
open to permit conveyance of the base flood. Floodwaters are generally the swiftest and 
deepest in the floodway. The floodway should remain clear of buildings and impediments to the 
flow of water. 
 
Freeboard:  A margin of safety added to a protection measure to account for waves, debris, 
miscalculations, lack of scientific data, floodplain fill, or upstream development. 
 
Frequency:  A measure of how often events of a particular magnitude are expected to occur. 
Frequency describes how often a hazard of a specific magnitude, duration, and/or extent 
typically occurs, on average. Statistically, a hazard with a 100-year recurrence interval is 
expected to occur once every 100 years on average, and would have a 1 percent chance – its 
probability – of happening in any given year. The reliability of this information varies depending 
on the kind of hazard being considered. 
 
Fujita Scale of Tornado Intensity:  Rates tornadoes with numeric values from F0 to F5 based 
on tornado wind speed and damage sustained. An F0 indicates minimal damage such as 
broken tree limbs or signs, while an F5 indicates severe damage sustained.  This scale was 
updated in 2007 to the Enhanced Fujita Scale, with changes to the speeds and rating 
designations.  The scale ratings are now referred to as EF0 through EF5. 
 
Functional Downtime:  The average time (in days) during which a function (business or 
service) is unable to provide its services due to a hazard event. 
 
Geographic Area Impacted:  The physical area in which the effects of the hazard are 
experienced. 
 
Geographic Information System (GIS):  A computer software application that relates physical 
features on the earth to a database to be used for mapping and analysis. 
 
Ground Motion:  The vibration or shaking of the ground during an earthquake. When a fault 
ruptures, seismic waves radiate, causing the ground to vibrate. The severity of the vibration 
increases with the amount of energy released and decreases with distance from the causative 
fault or epicenter, but soft soils can further amplify ground motions. 
 
Hazard:  A source of potential danger or adverse condition. An event or physical condition that 
has the potential to cause fatalities, injuries, property and infrastructure damage, agriculture 
loss, damage to the environment, interruption of business, or other types of harm or loss. 
Hazards, as defined in this study, will include naturally occurring events such as floods, dam 
failures, levee failures, tornadoes, Windstorms, hailstorms, lightning, Severe Winter Storms, 
extreme heat, drought, expansive soils, urban fires, wild-land fires  
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that strike populated areas, and earthquakes. A natural event is a hazard when it has the 
potential to harm people or property. For purposes of this study, hazardous materials events 
are also included. 
 
Hazard Event:  A specific occurrence of a particular type of hazard. 
 
Hazard Identification:  The process of defining and describing a hazard, including its physical 
characteristics, magnitude and severity, probability and frequency, causative factors, and 
locations or areas affected. 
 
Hazard Mitigation:  Sustained actions taken to reduce or eliminate long-term risk to human life 
and property from natural and technological hazards and their effects. Note that this emphasis 
on long-term risk distinguishes mitigation from actions geared primarily to emergency 
preparedness and short-term recovery. 
 
Hazard Mitigation Grant Program (HMGP):  Authorized under Section 404 of the Stafford Act; 
a FEMA disaster assistance grant program that funds mitigation projects in conformance with 
post-disaster mitigation plans required under Section 409 of the Stafford Act. The program is 
available only after a Presidential disaster declaration. 
 
Hazard Mitigation Plan:  The plan resulting from a systematic evaluation of the nature and 
extent of vulnerability to the effects of natural hazards present in society that includes he 
actions needed to minimize future vulnerability to hazards. Section 409 of the Stafford Act 
requires the identification and evaluation of mitigation opportunities, and that all repairs be 
made to applicable codes and standards, as condition for receiving Federal disaster 
assistance. Enacted to encourage identification and mitigation of hazards at all levels of 
government. 
 
Hazard Profile:  A description of the physical characteristics of hazards and a determination of 
various descriptors including magnitude, duration, frequency, probability, and extent. In most 
cases, a community can most easily use these descriptors when they are recorded and 
displayed as maps. 
 
HAZUS-MH (Hazards U.S. – Multi-Hazards):  A GIS-based nationally standardized estimation 
tool developed by FEMA for losses from the hazard events of earthquake, hurricane winds and 
flooding.  Other hazards, such as, tornadoes, are being considered to be added. 
 
Hydrology:  The science of dealing with the waters of the earth. A flood discharge is developed 
by a hydrologic study. 
 
Infrastructure:  The public services of a community that have a direct impact on the quality of 
life. Infrastructure includes communication technology such as phone lines or Internet access, 
vital services such as public water supplies and sewer treatment facilities, and includes an 
area's transportation system such as airports, heliports; highways, bridges, tunnels, roadbeds, 
overpasses, railways, bridges, rail yards, depots, and waterways, canals, locks, and regional 
dams. 
 
Insurance Service Office, Inc. (ISO):  An insurance organization that administers several 
programs that rate a community‟s hazard mitigation activities. 
 
Iowa Homeland Security and Emergency Management Division (HSEMD):  The Iowa 
Homeland Security and Emergency Management Division (HSEMD) plans for and responds to 
both natural and human-caused disasters. The Division helps to coordinate activities before, 
during and after emergencies through partnerships with local, state, federal and private 
agencies. The Division‟s main objectives are to preserve life and reduce the impact of 
disasters. 
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Intensity:  A measure of the effects of a hazard event at a particular place. 
 
Landslide:  Downward movement of a slope and materials under the force of gravity. 
 
Lifelines:  Transportation and utility systems that are essential to the function of a region and 
to the well being of its inhabitants. Transportation systems include highways, air, rail, and 
waterways, ports, and harbors. Utility systems include electric power, gas and liquid fuels, 
telecommunications, water, and wastewater. 
 
Liquefaction:  The phenomenon that occurs when ground shaking causes loose soils to lose 
strength and act like viscous fluid. Liquefaction causes two types of ground failure: lateral 
spread and loss of bearing strength. 
 
Lowest Floor:  Under the NFIP, the lowest floor of the lowest enclosed area (including 
basement) of a structure. 
 
Magnitude:  A measure of the strength of a hazard event. The magnitude (also referred to as 
severity) of a given hazard event is usually determined using technical measures specific to the 
hazard. 
 
Mitigation:  Sustained action taken to reduce or eliminate the long-term risk to human life and 
property from natural and technological hazards and their effects. Note that this emphasis on 
long-term risk distinguishes mitigation from actions geared primarily to emergency 
preparedness and short-term recovery (Burby, 1998). 
 
National Flood Insurance Program (NFIP):  A federal program created by Congress  in 1968 
that provides the availability of flood insurance to communities in exchange for the adoption 
and enforcement of a minimum floodplain management ordinance specified in 44 CFR §60.3. 
The ordinance regulates new and substantially damaged or improved development in identified 
flood hazard areas. 
 
National Geodetic Vertical Datum of 1929 (NGVD):  Datum established in 1929 and used in 
the NFIP as a basis for measuring flood, ground, and structural elevations, previously referred 
to as Sea Level Datum or Mean Sea Level. The Base Flood  
Elevations shown on most of the Flood Insurance Rate Maps issued by the Federal Emergency 
Management Agency are referenced to NGVD. 
 
National Weather Services (NWS):  Prepares and issues flood, severe weather, and coastal 
storm warnings and can provide technical assistance to Federal and state entities in preparing 
weather and flood warning plans. 
 
Planimetric:  Describes maps that indicate only man-made features like buildings. 
 
Planning:  The act or process of making or carrying out plans; the establishment of goals, 
policies and procedures for a social or economic unit. 
 
Planning for Post-Disaster Reconstruction:  The process of planning (preferably prior to an 
actual disaster) those steps the community will take to implement long-term reconstruction with 
one of the primary goals being to reduce or minimize its vulnerability to future disasters.  These 
measures can include a wide variety of land-use planning tools, such as acquisition, design 
review, zoning, and subdivision review procedures. It can also involve coordination with other 
types of plans and agencies but is distinct from planning for emergency operations, such as 
restoration of utility services and basic infrastructure. 
 
Preparedness:  Activities to ensure that people are ready for a disaster and respond to it 
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effectively. Preparedness requires figuring out what will be done if essential services break 
down, developing a plan for contingencies, and practicing the plan. 
 
Probability:  A statistical measure of the likelihood that a hazard event will occur. 
 
Project Impact:  A program that encourages business, government agencies and the public to 
work together to build disaster-resistant communities. 
 
Reconstruction:  The long-term process of rebuilding the community‟s destroyed or damaged 
buildings, public facilities, or other structures. 
 
Recovery:  The process of restoring normal public or utility services following a disaster, 
perhaps starting during but extending beyond the emergency period to that point when the vast 
majority of such services, including electricity, water, communications, and public transportation 
have resumed normal operations. Recovery activities necessary to rebuild after a disaster 
include rebuilding homes, businesses and public facilities, clearing debris, repairing roads and 
bridges, and restoring water, sewer and other essential services. Short-term recovery does not 
include the reconstruction of the built environment, although reconstruction may commence 
during this period. 
 
Recurrence Interval:  The time between hazard events of similar size in a given location. It is 
based on the probability that the given event will be equaled or exceeded in any given year. 
 
Repetitive Loss Property:  A property that is currently insured for which two or more 
National Flood Insurance Program losses (occurring more than ten days apart) of at least 
$1000 each have been paid within any 10-year period since 1978. While Repetitive Loss 
Properties constitute only 2% of insured properties, they account for 40% of flood damage 
claims against the NFIP. 
 
Replacement Value:  The cost of rebuilding a structure. This is usually expressed in terms of 
cost per square foot, and reflects the present-day cost of labor and materials to construct a 
building of a particular size, type and quality. 
 
Retrofitting:  Modifications to a building or other structure to reduce its susceptibility to 
damage by a hazard. 
 
Richter Scale:  A numerical scale of earthquake magnitude devised by seismologist C.F. 
Richter in 1935. 
 
Risk:  The estimated impact that a hazard would have on people, services, facilities, and 
structures in a community; the likelihood of a hazard event resulting in an adverse condition 
that causes injury or damage. Risk is often expressed in relative terms such as a high, 
moderate or low likelihood of sustaining damage above a particular threshold due to a specific 
type of hazard event. It also can be expressed in terms of potential monetary losses associated 
with the intensity of the hazard. 
 
Risk Assessment:  A process or method for evaluating risk associated with a specific hazard 
and defined in terms of probability and frequency of occurrence, magnitude and severity, 
exposure and consequences. Also defined as: “The process of measuring the potential loss of 
life, personal property, housing, public facilities, equipment, and infrastructure; lost jobs, 
business earnings, and lost revenues, as well as indirect losses caused by interruption of 
business and production; and the public cost of planning, preparedness, mitigation, response, 
and recovery. (Burby, 1998). 
 
Riverine:  Of or produced by a river. 
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Scale:  A proportion used in determining a dimensional relationship; the ratio of the distance 
between two points on a map and the actual distance between the two points on the earth's 
surface. 
 
Scarp:  A steep slope. 
 
Scour:  Removal of soil or fill material by the flow of flood waters. The term is frequently used 
to describe storm-induced, localized conical erosion around pilings and other foundation 
supports where the obstruction of flow increases turbulence. 
 
Seismicity:  Describes the likelihood of an area being subject to earthquakes. 
 
Special Flood Hazard Area (SFHA):  An area within a floodplain having a 1 percent  
or greater chance of flood occurrence in any given year (100-year floodplain); represented on 
Flood Insurance Rate Maps by darkly shaded areas with zone designations that include the 
letter A or V. 
 
Stafford Act:  The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL 100-
107 was signed into law November 23, 1988 and amended the Disaster Relief Act of 1974, PL 
93-288. The Stafford Act is the statutory authority for most Federal disaster response activities, 
especially as they pertain to FEMA and its programs. 
 
State Hazard Mitigation Team:  Composed of key State agency representatives, the team 
evaluates hazards, identifies strategies, coordinates resources, and implements measures that 
will reduce the vulnerability of people and property to damage from hazards. The Oklahoma 
State Hazard Mitigation Team is convened by the Oklahoma Department of Emergency 
Management (ODEM), and includes the State departments of Agriculture, Climatological 
Survey, Commerce, Environmental Quality, Health, Human Services, Insurance, 
Transportation, Wildlife Conservation, Conservation Commission,  
Corporation Commission, Historical Society, Insurance Commission, Water Resources Board, 
Association of County Commissioners (AACCO), Oklahoma Municipal League (OML), 
Department of Housing and Urban Development (HUD), and the U.S. Army Corps of Engineers 
(USACE). 
 
State Hazard Mitigation Officer (SHMO):  The representative of state government who is the 
primary point of contact with FEMA, other state and Federal agencies, and local units of 
government in the planning and implementation of pre- and post-disaster mitigation activities.
  
 
Stormwater Management:  Efforts to reduce the impact of stormwater or snowmelt runoff on 
flooding and water quality. 
 
Stormwater Detention:  The storing of stormwater runoff for release at a restricted rate after 
the storm subsides, or the flood crest passes. 
 
Substantial Damage:  Damage of any origin sustained by a structure in a Special Flood 
Hazard Area whereby the cost of restoring the structure to its before-damaged condition would 
equal or exceed 50 percent of the market value of the structure before the damage. 
 
Surface Faulting:  The differential movement of two sides of a fracture – in other words, the 
location where the ground breaks apart. The length, width, and displacement of the ground 
characterize surface faults. 
 
Tectonic Plate:  Torsionally rigid, thin segments of the earth's lithosphere that may be 
assumed to move horizontally and adjoin other plates. It is the friction between plate 
boundaries that cause seismic activity. 
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Topographic:  Characterizes maps that show natural features and indicate the physical shape 
of the land using contour lines. These maps may also include man-made features. 
 
Tornado:  A violently rotating column of air extending from a thunderstorm to the ground. 
 
Vulnerability:  Describes how exposed or susceptible to damage an asset is. Vulnerability 
depends on an asset's construction, contents, and the economic value of its functions. Like 
indirect damages, the vulnerability of one element of the community is often related to the 
vulnerability of another. For example, many businesses depend on uninterrupted electrical 
power – if an electric substation is flooded, it will affect not only the substation itself, but a 
number of businesses as well. Often, indirect effects can be much more widespread and 
damaging than direct ones. 
 
Vulnerability Assessment:  The extent of injury and damage that may result from a hazard 
event of a given intensity in a given area. The vulnerability assessment should address impacts 
of hazard events on the existing and future built environment. 
 
Wildfire:  An uncontrolled fire spreading through vegetative fuels, exposing and possibly 
consuming structures. 
 
Zone:  A geographical area shown on a Flood Insurance Rate Map (FIRM) that reflects the 
severity or type of flooding in the area. 
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Appendix M:  NCDC Historical Data 
 
 
The following is data gathered from the National Climatic Data Center (NCDC) pertaining to 
Humboldt County.  The collected data ranges from the years 2000-2012.  This is not a 
comprehensive list of all the storms that might have affected the County, as all damage or 
storms may not have been recorded.   
 

Key 
Mag = magnitude      Dth = deaths      Inj = Injuries    
PrD = ($) property damage     CrD = ($) crop damage 

 

Location Date Time T.Z. Type Mag Dth Inj PrD CrD 

HUMBOLDT 
(ZONE) 12/16/2000 8:00 CST Blizzard   0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 12/18/2000 9:00 CST Blizzard   0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 12/21/2000 12:00 CST Blizzard   0 0 20.00K 0.00K 

HUMBOLDT 
(ZONE) 2/25/2001 3:00 CST Blizzard   0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 3/9/2002 7:00 CST Blizzard   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 3/1/2007 4:00 

CST-
6 Blizzard   0 0 100.00K 0.00K 

HUMBOLDT 
(ZONE) 1/29/2008 9:00 

CST-
6 Blizzard   0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 12/20/2008 12:00 

CST-
6 Blizzard   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 12/9/2009 1:00 

CST-
6 Blizzard   0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 1/25/2010 9:00 

CST-
6 Blizzard   0 0 75.00K 0.00K 

HUMBOLDT 
(ZONE) 12/11/2010 14:00 

CST-
6 Blizzard   0 0 75.00K 0.00K 

HUMBOLDT 
(ZONE) 1/7/2011 14:00 

CST-
6 Blizzard   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 12/20/2012 0:00 

CST-
6 Blizzard   0 0 100.00K 0.00K 

HUMBOLDT 
(ZONE) 10/10/2009 2:00 

CST-
6 Frost/Freeze   0 0 0.00K 2.500M 

HUMBOLDT 
(ZONE) 4/11/2012 0:00 

CST-
6 Frost/Freeze   0 0 0.00K 1.500M 

HUMBOLDT 
(ZONE) 1/31/2002 9:00 CST Heavy Snow   0 0 20.00K 0.00K 

HUMBOLDT 
(ZONE) 12/2/2003 20:00 CST Heavy Snow   0 0 0.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/listevents.jsp?beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=12&endDate_dd=31&endDate_yyyy=2012&eventType=%28C%29+ALL&county=HUMBOLDT&zone=HUMBOLDT&submitbutton=Search&statefips=19%2CIOWA
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5166144
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5166144
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5166307
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5166307
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5166831
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5166831
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5230933
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5230933
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5281740
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5281740
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=9999
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=9999
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=67389
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=67389
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=138513
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=138513
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=198667
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=198667
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=203226
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=203226
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=264361
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=264361
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=266915
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=266915
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=417151
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=417151
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=193040
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=193040
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=365013
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=365013
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5278111
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5278111
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5336630
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5336630
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HUMBOLDT 
(ZONE) 1/26/2004 7:00 CST Heavy Snow   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 2/2/2004 4:00 CST Heavy Snow   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 1/4/2005 17:00 CST Heavy Snow   0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 1/20/2007 23:00 

CST-
6 Heavy Snow   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 12/8/2009 2:00 

CST-
6 Heavy Snow   0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 12/3/2011 10:30 

CST-
6 Heavy Snow   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 1/20/2012 3:00 

CST-
6 Heavy Snow   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 1/29/2001 5:00 CST Ice Storm   0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 3/8/2002 16:00 CST Ice Storm   0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 4/4/2003 8:00 CST Ice Storm   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 1/1/2005 8:00 CST Ice Storm   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 2/4/2008 5:00 

CST-
6 Ice Storm   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 12/23/2009 16:00 

CST-
6 Ice Storm   0 0 500.00K 0.00K 

HUMBOLDT 
(ZONE) 1/20/2010 6:00 

CST-
6 Ice Storm   0 0 100.00K 0.00K 

HUMBOLDT 
(ZONE) 1/19/2000 7:00 CST Winter Storm   0 0 1.00K 0.00K 

HUMBOLDT 
(ZONE) 12/10/2000 21:00 CST Winter Storm   0 0 24.90K 0.00K 

HUMBOLDT 
(ZONE) 4/6/2003 15:00 CST Winter Storm   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 2/24/2007 3:00 

CST-
6 Winter Storm   0 0 250.00K 0.00K 

HUMBOLDT 
(ZONE) 12/1/2007 8:00 

CST-
6 Winter Storm   0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 12/8/2008 14:00 

CST-
6 Winter Storm   0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 12/18/2008 21:30 

CST-
6 Winter Storm   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 12/24/2009 18:00 

CST-
6 Winter Storm   0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 1/6/2010 13:00 

CST-
6 Winter Storm   0 0 25.00K 0.00K 

HUMBOLDT 12/19/2012 22:00 CST- Winter Storm   0 0 25.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5380667
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5380667
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5387464
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5387464
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5434446
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5434446
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=4957
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=4957
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=198637
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=198637
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=350608
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=350608
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=354450
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=354450
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5228736
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5228736
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5281503
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5281503
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5348653
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5348653
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5433712
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5433712
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=68182
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=68182
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=200327
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=200327
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=202539
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=202539
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5127216
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5127216
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5165698
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5165698
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5348672
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5348672
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=9177
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=9177
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=61595
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=61595
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=137235
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=137235
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=138048
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=138048
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=200348
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=200348
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=201205
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=201205
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=417129
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(ZONE) 6 

HUMBOLDT 
(ZONE) 1/28/2003 5:00 CST 

Winter 
Weather   0 0 0.00K 0.00K 

42 

HUMBOLDT 
(ZONE) 8/1/2001 0:00 CST Drought   0 0 0.00K 11.350M 

HUMBOLDT 
(ZONE) 8/1/2003 0:00 CST Drought   0 0 12.650M 0.00K 

HUMBOLDT 
(ZONE) 7/1/2012 0:00 

CST-
6 Drought   0 0 0.00K 90.000M 

HUMBOLDT 
(ZONE) 8/1/2012 0:00 

CST-
6 Drought   0 0 0.00K 6.000M 

HUMBOLDT 
(ZONE) 9/1/2012 0:00 

CST-
6 Drought   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 10/1/2012 0:00 

CST-
6 Drought   0 0 0.00K 0.00K 

6 

HUMBOLDT 
(ZONE) 8/5/2001 10:00 CST Heat   0 0 0.00K 0.00K 

HUMBOLDT 
(ZONE) 7/15/2011 18:00 

CST-
6 

Excessive 
Heat   0 0 135.00K 0.00K 

2 

NORTH 
PORTION 7/9/2000 23:00 CST Flash Flood   0 0 100.00K 100.00K 

COUNTYWIDE 5/24/2004 17:15 CST Flash Flood   0 0 100.00K 50.00K 

HUMBOLDT 
MUNI ARPT 8/19/2007 5:30 

CST-
6 Flash Flood   0 0 15.00K 0.00K 

PIONEER 8/20/2007 9:34 
CST-
6 Flash Flood   0 0 10.00K 0.00K 

PIONEER 8/20/2007 9:34 
CST-
6 Flash Flood   0 0 10.00K 0.00K 

PIONEER 8/21/2007 22:45 
CST-
6 Flash Flood   0 0 100.00K 0.00K 

RUTLAND 8/21/2007 23:32 
CST-
6 Flash Flood   0 0 50.00K 0.00K 

7 

COUNTYWIDE 4/1/2006 0:00 CST Flood   0 0 5.00K 0.00K 

HUMBOLDT 3/14/2007 23:00 
CST-
6 Flood   0 0 50.00K 0.00K 

HUMBOLDT 4/2/2007 7:45 
CST-
6 Flood   0 0 10.00K 0.00K 

HUMBOLDT 
MUNI ARPT 8/21/2007 21:30 

CST-
6 Flood   0 0 50.00K 50.00K 

BRADGATE 10/19/2007 4:15 
CST-
6 Flood   0 0 10.00K 10.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5339534
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5339534
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5260877
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5260877
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5329819
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5329819
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=387453
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=387453
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=396797
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=396797
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=410576
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=410576
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=412563
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=412563
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5260753
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5260753
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=317336
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=317336
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5152667
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5152667
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5393454
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=41119
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=41119
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=41710
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=41709
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=42138
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=42141
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5496320
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=15694
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=21794
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=49791
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=49791
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=60058
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PIONEER 4/25/2008 9:58 
CST-
6 Flood   0 0 100.00K 0.00K 

HUMBOLDT 
MUNI ARPT 6/8/2008 2:36 

CST-
6 Flood   0 0 50.00K 100.00K 

HUMBOLDT 
MUNI ARPT 3/14/2010 12:27 

CST-
6 Flood   0 0 50.00K 0.00K 

BROCK 
RANCH ARPT 3/16/2010 8:22 

CST-
6 Flood   0 0 25.00K 0.00K 

HUMBOLDT 
MUNI ARPT 4/1/2010 0:00 

CST-
6 Flood   0 0 50.00K 0.00K 

HUMBOLDT 
MUNI ARPT 4/13/2010 15:03 

CST-
6 Flood   0 0 0.00K 0.00K 

OTTOSEN 6/12/2010 12:00 
CST-
6 Flood   0 0 0.00K 20.000M 

HUMBOLDT 
MUNI ARPT 6/17/2010 17:13 

CST-
6 Flood   0 0 0.00K 0.00K 

HUMBOLDT 
MUNI ARPT 6/23/2010 0:31 

CST-
6 Flood   0 0 200.00K 500.00K 

HUMBOLDT 
MUNI ARPT 6/26/2010 5:00 

CST-
6 Flood   0 0 300.00K 0.00K 

BROCK 
RANCH ARPT 6/27/2010 8:05 

CST-
6 Flood   0 0 25.00K 250.00K 

HUMBOLDT 
MUNI ARPT 7/1/2010 0:00 

CST-
6 Flood   0 0 100.00K 250.00K 

HUMBOLDT 
MUNI ARPT 7/24/2010 1:11 

CST-
6 Flood   0 0 0.00K 0.00K 

HUMBOLDT 
MUNI ARPT 9/28/2010 22:44 

CST-
6 Flood   0 20 5.00K 0.00K 

HUMBOLDT 
MUNI ARPT 10/1/2010 0:00 

CST-
6 Flood   0 0 25.00K 0.00K 

HUMBOLDT 
MUNI ARPT 3/24/2011 18:15 

CST-
6 Flood   0 0 50.00K 0.00K 

HUMBOLDT 
MUNI ARPT 4/1/2011 0:00 

CST-
6 Flood   0 0 5.00K 0.00K 

HUMBOLDT 
MUNI ARPT 4/19/2011 18:00 

CST-
6 Flood   0 0 5.00K 0.00K 

HUMBOLDT 
MUNI ARPT 5/25/2011 9:21 

CST-
6 Flood   0 0 75.00K 0.00K 

HUMBOLDT 
CO. 6/1/2011 0:00 

CST-
6 Flood   0 0 100.00K 0.00K 

HUMBOLDT 
CO. 6/18/2011 12:00 

CST-
6 Flood   0 0 10.00K 5.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=83891
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=105507
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=105507
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=214775
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=214775
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=214772
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=214772
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=219709
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=219709
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=219712
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=219712
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=252537
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=230804
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=230804
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=231126
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=231126
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=227324
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=227324
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=231137
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=231137
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=238480
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=238480
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=238719
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=238719
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=254797
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=254797
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=260391
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=260391
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=283416
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=283416
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=289188
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=289188
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=289193
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=289193
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=300880
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=300880
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=311314
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=311314
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=311365
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=311365
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HUMBOLDT 
MUNI ARPT 7/1/2011 0:00 

CST-
6 Flood   0 0 10.00K 50.00K 

HUMBOLDT 
MUNI ARPT 7/15/2011 12:18 

CST-
6 Flood   0 0 5.00K 10.00K 

HUMBOLDT 
(ZONE) 3/23/2001 18:00 CST Flood   0 0 7.50K 0.00K 

HUMBOLDT 
(ZONE) 4/1/2001 0:00 CST Flood   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 4/7/2001 21:00 CST Flood   0 0 150.00K 0.00K 

HUMBOLDT 
(ZONE) 5/1/2001 0:00 CST Flood   0 0 75.00K 0.00K 

HUMBOLDT 
(ZONE) 5/21/2001 18:00 CST Flood   0 0 30.00K 0.00K 

HUMBOLDT 
(ZONE) 6/12/2001 15:00 CST Flood   0 0 25.00K 50.00K 

HUMBOLDT 
(ZONE) 5/4/2003 12:00 CST Flood   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 5/9/2003 6:00 CST Flood   0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 6/27/2003 6:00 CST Flood   0 0 5.00K 10.00K 

HUMBOLDT 
(ZONE) 7/5/2003 12:00 CST Flood   0 0 10.00K 25.00K 

HUMBOLDT 
(ZONE) 5/22/2004 18:00 CST Flood   0 0 100.00K 298.04K 

HUMBOLDT 
(ZONE) 9/15/2004 5:00 CST Flood   0 0 50.00K 100.00K 

HUMBOLDT 
(ZONE) 5/13/2005 2:00 CST Flood   0 0 30.00K 0.00K 

HUMBOLDT 
(ZONE) 6/26/2005 0:00 CST Flood   0 0 74.07K 50.00K 

HUMBOLDT 
(ZONE) 7/26/2005 21:00 CST Flood   0 0 10.00K 30.00K 

43 

THOR 6/22/2010 21:10 
CST-
6 Funnel Cloud   0 0 0.00K 0.00K 

THOR 6/22/2010 21:10 
CST-
6 Funnel Cloud   0 0 0.00K 0.00K 

BRADGATE 7/7/2010 14:34 
CST-
6 Funnel Cloud   0 0 0.00K 0.00K 

THOR 7/20/2003 19:15 CST Tornado F0 0 0 0.00K 1.00K 

BRADGATE 5/21/2004 17:19 CST Tornado F2 0 15 2.500M 10.00K 

HUMBOLDT 8/26/2004 16:00 CST Tornado F0 0 0 0.00K 2.00K 

THOR 6/15/2008 0:49 
CST-
6 Tornado EF0 0 0 10.00K 1.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=320239
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=320239
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=320244
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=320244
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5233874
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5233874
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237598
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237598
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237729
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237729
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5242535
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5242535
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5242630
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5242630
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5246855
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5246855
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5351963
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5351963
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5352432
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5352432
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5365274
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5365274
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5367208
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5367208
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5393681
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5393681
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5420545
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5420545
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446546
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446546
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5454725
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5454725
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5458518
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5458518
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=226369
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=226368
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=230152
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5367194
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5394317
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5415043
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=94033
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UNIQUE 6/22/2010 20:12 
CST-
6 Tornado EF0 0 0 0.00K 2.00K 

8 

HUMBOLDT 7/25/2000 23:30 CST Hail 
0.75 
in. 0 0 0.00K 5.00K 

HUMBOLDT 4/20/2001 21:32 CST Hail 
0.88 
in. 0 0 3.00K 0.00K 

HUMBOLDT 4/20/2001 21:35 CST Hail 
0.88 
in. 0 0 2.00K 0.00K 

RENWICK 9/20/2001 15:05 CST Hail 
1.75 
in. 0 0 10.00K 5.00K 

HUMBOLDT 7/4/2003 21:55 CST Hail 
1.00 
in. 0 0 5.00K 2.00K 

RENWICK 5/21/2004 17:55 CST Hail 
1.00 
in. 0 0 2.00K 5.00K 

PIONEER 5/24/2004 15:01 CST Hail 
0.88 
in. 0 0 2.00K 5.00K 

RUTLAND 6/8/2004 18:19 CST Hail 
0.75 
in. 0 0 0.00K 5.00K 

RUTLAND 6/8/2004 18:20 CST Hail 
0.88 
in. 0 0 1.00K 5.00K 

RUTLAND 6/11/2004 17:11 CST Hail 
1.00 
in. 0 0 5.00K 5.00K 

HARDY 8/26/2004 15:10 CST Hail 
0.75 
in. 0 0 0.00K 0.00K 

BRADGATE 8/26/2004 15:45 CST Hail 
1.75 
in. 0 0 10.00K 10.00K 

HUMBOLDT 8/26/2004 16:00 CST Hail 
1.75 
in. 0 0 10.00K 15.00K 

HUMBOLDT 5/6/2005 21:30 CST Hail 
0.88 
in. 0 0 1.00K 0.00K 

HUMBOLDT 5/6/2005 21:40 CST Hail 
0.75 
in. 0 0 0.00K 0.00K 

HARDY 5/6/2005 21:45 CST Hail 
0.75 
in. 0 0 0.00K 0.00K 

HUMBOLDT 5/6/2005 21:50 CST Hail 
0.88 
in. 0 0 3.00K 0.00K 

BRADGATE 5/8/2005 16:46 CST Hail 
0.88 
in. 0 0 1.00K 0.00K 

GILMORE 5/8/2006 19:06 CST Hail 
1.00 
in. 0 0 3.00K 2.00K 

RUTLAND 5/8/2006 19:10 CST Hail 
1.50 
in. 0 0 10.00K 3.00K 

GILMORE 5/8/2006 19:17 CST Hail 
1.75 
in. 0 0 10.00K 5.00K 

HUMBOLDT 5/8/2006 19:27 CST Hail 
0.75 
in. 0 0 0.00K 2.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=226404
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5153026
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237425
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5237426
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5267247
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5368038
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5394322
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5393463
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5405203
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5405204
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5405229
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5415037
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5415041
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5415042
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446182
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446184
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446186
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446187
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5446276
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5505488
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5507396
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5505490
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5505491
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HUMBOLDT 9/8/2006 18:25 CST Hail 
0.75 
in. 0 0 0.00K 5.00K 

RENWICK 6/21/2007 14:11 
CST-
6 Hail 

0.75 
in. 0 0 0.00K 5.00K 

RENWICK 6/21/2007 14:11 
CST-
6 Hail 

1.75 
in. 0 0 25.00K 5.00K 

RENWICK 6/21/2007 14:15 
CST-
6 Hail 

2.00 
in. 0 0 25.00K 5.00K 

RENWICK 6/21/2007 14:20 
CST-
6 Hail 

2.50 
in. 0 0 40.00K 10.00K 

LIVERMORE 6/15/2008 1:18 
CST-
6 Hail 

1.00 
in. 0 0 3.00K 5.00K 

BROCK 
RANCH ARPT 8/4/2008 7:16 

CST-
6 Hail 

0.75 
in. 0 0 0.00K 10.00K 

GILMORE 7/22/2009 17:30 
CST-
6 Hail 

1.25 
in. 0 0 5.00K 15.00K 

THOR 4/29/2010 18:47 
CST-
6 Hail 

1.00 
in. 0 0 3.00K 0.00K 

THOR 4/29/2010 19:01 
CST-
6 Hail 

1.25 
in. 0 0 5.00K 0.00K 

DAKOTA CITY 6/18/2010 12:49 
CST-
6 Hail 

0.75 
in. 0 0 0.00K 5.00K 

BROCK 
RANCH ARPT 6/18/2010 12:54 

CST-
6 Hail 

1.00 
in. 0 0 3.00K 5.00K 

BODE 6/19/2010 22:51 
CST-
6 Hail 

0.88 
in. 0 0 0.00K 5.00K 

THOR 7/16/2010 22:02 
CST-
6 Hail 

1.00 
in. 0 0 3.00K 15.00K 

DAKOTA CITY 5/12/2011 20:31 
CST-
6 Hail 

0.88 
in. 0 0 0.00K 0.00K 

RUTLAND 5/21/2011 21:31 
CST-
6 Hail 

0.75 
in. 0 0 0.00K 0.00K 

ARNOLD 5/3/2012 17:23 
CST-
6 Hail 

1.25 
in. 0 0 10.00K 0.00K 

RUTLAND 5/3/2012 17:23 
CST-
6 Hail 

1.00 
in. 0 0 3.00K 0.00K 

ARNOLD 5/3/2012 17:32 
CST-
6 Hail 

1.00 
in. 0 0 3.00K 0.00K 

ARNOLD 5/3/2012 18:25 
CST-
6 Hail 

1.00 
in. 0 0 5.00K 0.00K 

THOR 5/3/2012 18:57 
CST-
6 Hail 

1.25 
in. 0 0 5.00K 0.00K 

43 

RENWICK 
MUNI ARPT 8/20/2007 10:20 

CST-
6 Heavy Rain   0 0 0.00K 0.00K 

DAKOTA CITY 8/21/2007 19:00 CST- Heavy Rain   0 0 0.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5534782
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=28144
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=28143
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=28196
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=28145
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=94035
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=110848
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=110848
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=173881
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=218267
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=218270
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=225644
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=225645
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=225645
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=225779
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233275
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=290775
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=293033
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=368866
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=368864
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=368865
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=368867
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=368868
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=41516
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=41516
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=42144
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6 

RENWICK 
MUNI ARPT 6/22/2010 21:00 

CST-
6 Heavy Rain   0 0 0.00K 0.00K 

DAKOTA CITY 6/26/2010 5:48 
CST-
6 Heavy Rain   0 0 0.00K 0.00K 

RENWICK 
MUNI ARPT 6/26/2010 21:00 

CST-
6 Heavy Rain   0 0 10.00K 0.00K 

5 

HUMBOLDT 
(ZONE) 4/5/2000 12:30 CST High Wind 

50 
kts. 
E 0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 4/7/2001 4:00 CST High Wind 

54 
kts. 
M 0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 3/9/2002 6:00 CST High Wind M 0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 5/11/2002 10:30 CST High Wind 

50 
kts. 
E 0 0 75.00K 0.00K 

HUMBOLDT 
(ZONE) 2/11/2003 13:15 CST High Wind 

50 
kts. 
M 0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 5/30/2003 14:00 CST High Wind 

35 
kts. 
ES 0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 11/12/2003 9:00 CST High Wind 

50 
kts. 
EG 0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 4/18/2004 15:10 CST High Wind 

56 
kts. 
MG 0 0 80.00K 0.00K 

HUMBOLDT 
(ZONE) 4/27/2004 12:30 CST High Wind 

35 
kts. 
MS 0 0 75.11K 0.00K 

HUMBOLDT 
(ZONE) 12/12/2004 10:00 CST High Wind 

35 
kts. 
ES 0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 1/22/2005 0:15 CST High Wind 

35 
kts. 
ES 0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 11/12/2005 18:00 CST High Wind 

35 
kts. 
MS 0 0 50.00K 0.00K 

HUMBOLDT 
(ZONE) 11/15/2005 19:00 CST High Wind 

35 
kts. 
MS 0 0 30.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=226373
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=226373
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=227358
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=227565
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=227565
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5135832
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5135832
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238814
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5238814
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5281772
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5281772
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5292661
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5292661
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5340097
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5340097
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5352773
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5352773
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5372428
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5372428
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5391122
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5391122
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5391325
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5391325
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5428894
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5428894
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5433744
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5433744
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5482068
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5482068
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5482041
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5482041
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HUMBOLDT 
(ZONE) 1/24/2006 9:30 CST High Wind 

37 
kts. 
MS 0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 5/6/2007 4:30 

CST-
6 High Wind 

35 
kts. 
ES 0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 10/26/2008 9:30 

CST-
6 High Wind 

35 
kts. 
ES 0 0 25.00K 25.00K 

HUMBOLDT 
(ZONE) 2/9/2009 18:00 

CST-
6 High Wind 

52 
kts. 
MG 0 0 5.00K 0.00K 

HUMBOLDT 
(ZONE) 5/10/2010 20:00 

CST-
6 High Wind 

50 
kts. 
EG 0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 10/27/2010 9:00 

CST-
6 High Wind 

35 
kts. 
ES 0 0 25.00K 0.00K 

HUMBOLDT 
(ZONE) 6/13/2011 10:30 

CST-
6 High Wind 

50 
kts. 
EG 0 0 10.00K 0.00K 

HUMBOLDT 
(ZONE) 6/26/2011 20:40 

CST-
6 High Wind 

61 
kts. 
EG 0 0 150.00K 0.00K 

HUMBOLDT 
(ZONE) 1/1/2012 1:00 

CST-
6 High Wind 

35 
kts. 
ES 0 0 10.00K 0.00K 

22 

DAKOTA CITY 6/16/2007 14:53 
CST-
6 Lightning   0 1 0.00K 0.00K 

BODE 9/13/2000 19:50 CST 
Thunderstorm 
Wind 

56 
kts. 
E 0 0 10.00K 5.00K 

LIVERMORE 9/13/2000 19:50 CST 
Thunderstorm 
Wind 

52 
kts. 
E 0 0 2.00K 3.00K 

LIVERMORE 9/13/2000 20:12 CST 
Thunderstorm 
Wind 

52 
kts. 
E 0 0 3.00K 5.00K 

HUMBOLDT 6/18/2001 20:05 CST 
Thunderstorm 
Wind 

56 
kts. 
E 0 0 5.00K 0.00K 

HUMBOLDT 8/16/2002 16:45 CST 
Thunderstorm 
Wind 

61 
kts. 
E 0 0 40.00K 10.00K 

HUMBOLDT 6/20/2005 17:20 CST 
Thunderstorm 
Wind 

52 
kts. 0 0 4.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5487988
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5487988
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=19931
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=19931
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=133081
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=133081
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=144876
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=144876
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=219699
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=219699
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=258565
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=258565
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=298881
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=298881
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=315494
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=315494
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=353061
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=353061
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=26959
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5156673
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5156672
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5156675
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5246829
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5306914
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5453242
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EG 

RUTLAND 6/20/2005 17:21 CST 
Thunderstorm 
Wind 

50 
kts. 
EG 0 0 0.00K 0.00K 

HUMBOLDT 6/20/2005 17:46 CST 
Thunderstorm 
Wind 

50 
kts. 
EG 0 0 10.00K 0.00K 

DAKOTA CITY 6/29/2005 19:35 CST 
Thunderstorm 
Wind 

61 
kts. 
EG 0 0 3.00K 5.00K 

HUMBOLDT 7/25/2005 18:25 CST 
Thunderstorm 
Wind 

50 
kts. 
EG 0 0 2.00K 0.00K 

HUMBOLDT 9/8/2005 10:15 CST 
Thunderstorm 
Wind 

50 
kts. 
EG 0 0 2.00K 0.00K 

OTTOSEN 6/20/2006 8:15 CST 
Thunderstorm 
Wind 

57 
kts. 
EG 0 0 5.00K 0.00K 

BRADGATE 7/1/2006 15:45 CST 
Thunderstorm 
Wind 

52 
kts. 
EG 0 0 2.00K 0.00K 

LIVERMORE 7/3/2006 13:57 CST 
Thunderstorm 
Wind 

52 
kts. 
EG 0 0 2.00K 0.00K 

DAKOTA CITY 9/16/2006 22:10 CST 
Thunderstorm 
Wind 

57 
kts. 
EG 0 0 5.00K 0.00K 

DAKOTA CITY 7/18/2007 15:31 
CST-
6 

Thunderstorm 
Wind 

61 
kts. 
EG 0 0 15.00K 5.00K 

DAKOTA CITY 7/18/2007 15:32 
CST-
6 

Thunderstorm 
Wind 

61 
kts. 
EG 0 0 15.00K 25.00K 

BRADGATE 8/21/2007 19:07 
CST-
6 

Thunderstorm 
Wind 

61 
kts. 
EG 0 0 50.00K 25.00K 

BODE 8/21/2007 19:30 
CST-
6 

Thunderstorm 
Wind 

80 
kts. 
EG 0 0 50.00K 20.00K 

ARNOLD 8/21/2007 19:45 
CST-
6 

Thunderstorm 
Wind 

61 
kts. 
EG 0 0 15.00K 0.00K 

DAKOTA CITY 8/21/2007 19:45 
CST-
6 

Thunderstorm 
Wind 

52 
kts. 
EG 0 0 10.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5453243
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5453250
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5454097
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5458497
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5472031
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5511112
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5516787
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5516898
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5534205
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=34264
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=34265
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=42148
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=50461
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=42150
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=42164
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LIVERMORE 7/19/2008 17:15 
CST-
6 

Thunderstorm 
Wind 

52 
kts. 
EG 0 0 1.00K 0.00K 

BODE 6/23/2009 12:50 
CST-
6 

Thunderstorm 
Wind 

57 
kts. 
EG 0 0 0.00K 5.00K 

BODE 6/23/2009 13:00 
CST-
6 

Thunderstorm 
Wind 

54 
kts. 
EG 0 0 3.00K 0.00K 

LIVERMORE 6/23/2009 13:00 
CST-
6 

Thunderstorm 
Wind 

61 
kts. 
EG 0 0 20.00K 5.00K 

LIVERMORE 6/23/2009 13:00 
CST-
6 

Thunderstorm 
Wind 

50 
kts. 
EG 0 0 3.00K 0.00K 

GILMORE 8/2/2009 23:48 
CST-
6 

Thunderstorm 
Wind 

60 
kts. 
EG 0 0 3.00K 0.00K 

DAKOTA CITY 8/3/2009 0:10 
CST-
6 

Thunderstorm 
Wind 

50 
kts. 
EG 0 0 10.00K 0.00K 

RUTLAND 6/17/2010 20:04 
CST-
6 

Thunderstorm 
Wind 

50 
kts. 
EG 0 0 5.00K 0.00K 

DAKOTA CITY 6/22/2010 20:50 
CST-
6 

Thunderstorm 
Wind 

57 
kts. 
EG 0 0 10.00K 0.00K 

DAKOTA CITY 7/17/2010 23:40 
CST-
6 

Thunderstorm 
Wind 

65 
kts. 
EG 0 0 200.00K 100.00K 

DAKOTA CITY 7/18/2010 0:00 
CST-
6 

Thunderstorm 
Wind 

65 
kts. 
EG 0 0 100.00K 0.00K 

DAKOTA CITY 7/18/2010 0:05 
CST-
6 

Thunderstorm 
Wind 

61 
kts. 
EG 0 0 25.00K 0.00K 

DAKOTA CITY 8/8/2010 20:24 
CST-
6 

Thunderstorm 
Wind 

50 
kts. 
MG 0 0 0.00K 0.00K 

THOR 8/10/2010 16:44 
CST-
6 

Thunderstorm 
Wind 

52 
kts. 
EG 0 0 2.00K 0.00K 

HUMBOLDT 
CO. 6/20/2011 22:18 

CST-
6 

Thunderstorm 
Wind 

69 
kts. 
EG 0 0 25.00K 0.00K 

DAKOTA CITY 5/3/2012 3:35 
CST-
6 

Thunderstorm 
Wind 

50 
kts. 0 0 50.00K 0.00K 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=104285
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=172364
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=167068
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=167101
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=167069
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=176712
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=176709
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=225461
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=226384
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233513
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233381
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233382
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=239363
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=240036
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=301666
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=301666
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=379210
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EG 

DAKOTA CITY 5/3/2012 3:35 
CST-
6 

Thunderstorm 
Wind 

57 
kts. 
EG 0 0 50.00K 0.00K 

BROCK 
RANCH ARPT 7/25/2012 18:35 

CST-
6 

Thunderstorm 
Wind 

52 
kts. 
EG 0 0 2.00K 0.00K 

LIVERMORE 9/4/2012 22:20 
CST-
6 

Thunderstorm 
Wind 

52 
kts. 
EG 0 0 2.00K 0.00K 

1- lightning 40 - Tstorm Wind 

 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=368863
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=385665
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=385665
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=397578
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Appendix N: County Resolution Adopting Final Plan 
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