Chapter 2. Hazard Analysis
2.1. Overbank Flooding

The most common and most damaging floods occur along rivers and streams and this is called overbank flooding. Overbank flooding of rivers and streams can be caused by one or more of three factors:

· Too much precipitation in the watershed for the channels to convey

· Obstructions in a channel, such as an ice jam or beaver dam, and

· Large release of water when a dam or other obstruction fails.

All three of these factors are reviewed in this section, but most floods are caused by the first, too much precipitation in the watershed. 

Flooding can also occur in streets when rainwater can’t flow into a storm sewer. Basements can flood when rainwater can’t flow away from the house or when the sewers back up. These problems are usually caused by heavy local rains and are often not related to overbank flooding or floodplain locations. Data on these sewer backup and local drainage problems are included in the later section on thunderstorms.

Precipitation:  Kane County receives an average of 32 – 36 inches of rain each year, including an annual average of 39 inches of snow (generally, 7 inches of snow has the equivalent water content of one inch of rain). However, it is not spread out evenly over the year. The amount of rain that falls varies from storm to storm and varies over an area. 
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Watersheds:  A “watershed” is an area of land that drains into a lake, stream or other body of water. The runoff from rain or snowmelt is collected by smaller channels (tributaries), which send the water to larger channels and eventually to the lowest body of water in the watershed (main channel). When a channel receives too much water, the excess flows over its banks and into the adjacent area – causing a flood.

Kane County has 12 major watersheds, which are shown in Map 2-1 on the next page. Data on these watersheds are displayed in the table on page 2-3.

Many of the major watersheds in Kane County extend into neighboring counties. In the case of the Fox River, the watershed begins in Wisconsin. A number of the watersheds, such as Tyler Creek and Mill Creek, flow into the Fox River. Other watersheds, such as Coon Creek or Union Ditch, flow to the west and eventually make their way to the Kishwaukee River.
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	Watershed and Floodplain Data

	Watershed Name
	Area

(square miles)
	Percent

Developed
	Area of Floodplain

(sq. mi.)
	Percent Of

Watershed in

Floodplain

	Big Rock-Welch Creek
	
86.2
	6.3 %
	
9.9
	
11.5

	Blackberry Creek
	
61.6
	17.1
	
5.5
	
8.9

	Coon Creek
	
47.6
	7.9
	
3.8
	
8.0

	Eakin Creek
	
25.6
	8.0
	
1.9
	
7.5

	Ferson-Otter Creek
	
53.9
	28.9
	
4.8
	
8.9

	North Fox River
	
61.5
	53.3
	
4.3
	
6.9

	South Fox River
	
38.5
	69.1
	
2.2
	
5.8

	Mill Creek
	
30.9
	27.7
	
3.2
	
10.3

	Tyler Creek
	
40.0
	10.3
	
4.1
	
10.2

	Union Ditch
	
62.5
	5.4
	
9.8
	
16.6

	Indian/Waubonsie Creek
	
13.2
	41.2
	
1.7
	
13.0

	DuPage River
	
2.5
	18.5
	N/A
	N/A

	Total:
	
524.0
	23.4 %
	
51.2
	
10.2

	  Source:  Kane County Comprehensive Stormwater Management Plan




Within these 12 major watersheds are smaller subwatersheds that drain into the tributaries. All of these streams have adjacent floodplains that are inundated during a flood. 

All but three of the watersheds listed above eventually flow into the Fox River. Coon and Eakin Creeks and Union Ditch flow generally west out of the County to the Kishwaukee River. All other watersheds are “subwatersheds” of the Fox River watershed. This means that almost 75 percent (388 square miles) of the county is part of the Fox River watershed. The North Fox River and South Fox River watersheds listed above include the land that run off directly into the main stem of the Fox River or into its immediate tributary streams.

The Fox River itself has a much larger watershed upstream of Kane County. The river originates in Wisconsin and travels through McHenry and Lake County before it reaches Kane County. The Fox River watershed, where it enters Kane County, is about 1,410 square miles. 

As with most major rivers and watersheds in Illinois, the Fox River responds more slowly to rain and runoff than do the other, smaller, streams in the County. But when floods do occur on the Fox River, the duration of the flooding can extend from days into weeks. Other flooding throughout the County may only last for hours. 

Watershed development:  The condition of the land in the watershed affects what happens to the precipitation. For example, more rain will run off the land and into the streams if the terrain is steep, if the ground is already saturated from previous rains, if the watershed is significantly covered with impervious pavement and parking lots, or if depressional storage areas have been filled in. 

The table on the previous page shows which watersheds are more developed. Because of the urban development, these watersheds (e.g., Indian/Waubonsie Creek) will usually flood more quickly than the rural watersheds (e.g., Union Ditch). In rural watersheds, more rain and snow can soak into the ground rather than run off quickly into the creeks and rivers.

The North and South Fox River watersheds have the highest percentage and the most concentration of development in the County. The majority of the Fox River watershed above Kane County, however, consists of open space and agricultural land.

Flash floods:  Flash floods are generated by severe storms that drop much rainfall in a short time. All flash floods strike quickly and end swiftly. Areas with steep slopes and narrow stream valleys are particularly vulnerable to flash flooding, as are the banks of small tributary streams. In hilly areas, the high-velocity flows and short warning time make flash floods hazardous and very destructive.

In urban areas, flash flooding can occur where impervious surfaces, gutters and storm sewers speed runoff. Flash floods also can be caused by dam failure, the release of ice-jam flooding, or the collapse of a debris dam. 

The floodplains mapped by the National Flood Insurance Program and shown on Map 2‑1 are for watersheds greater than one square mile. Flash floods often occur in smaller watersheds and are therefore not shown on most floodplain maps.

Obstructions:  Obstructions can be channel obstructions, such as small bridge openings or log jams, or floodplain obstructions, such as road embankments, fill and buildings. Channel obstructions will cause smaller, more frequent floods, while floodplain obstructions impact the larger, less frequent floods where most of the flow is overbank, outside the channel. 

Obstructions can be natural or man made. Natural obstructions, like log jams, can be cleared out or are washed away during larger floods. The greater problem is man made obstructions, which tend to be more permanent. They are discussed in Chapter 4’s section on floodways. 

Ice jams:  Ice jams occur when warm weather and rain break up frozen rivers or any time there is a rapid cycle of freezing and thawing. The broken ice floats downriver until it is blocked by an obstruction such as a bridge or shallow area. An ice dam forms, blocking the channel and causing flooding upstream. Ice jams present three hazards:

· Sudden flooding of areas upstream from the jam, often on clear days with little or no warning,

· Sudden flooding of areas downstream when an ice jam breaks. The impact is similar to a dam break, damaging or destroying buildings and structures.

· Movement of ice chunks that can push over trees and crush buildings.

Ice jam flooding in Kane County occurs on the Fox River. Studies have determined that ice jams will begin to form on the Fox when there have been 60 or more “degree freezing days” and over 1,000 cubic feet per second of flow in the Fox River. With these conditions, frazil ice begins to form. 

“Frazil ice” consists of small particles of ice formed in highly turbulent, supercooled water, such as river rapids or riffles, during cold, clear winter nights when the heat loss from the water to the atmosphere is very high. As the frazil particles are transported downstream, they join together to form flocs that eventually rise to the surface where they form frazil pans or floes. Frazil is often described as slush ice because of its appearance. The ice flows downstream and accumulates, and can eventually form a dam. Flow and more ice can build up behind the ice dam. 
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The East and West Dundee areas have been most susceptible to ice jams. The worst recent ice jam flooding occurred in February 1988. Winter freezing and flow conditions through January and February allowed frazil ice to form in the Fox and travel downstream towards the Interstate 90 bridge. An ice dam formed, causing the river to back up and flow out of its banks. Homes were flooded and residents were evacuated from the Richardson Subdivision in unincorporated East Dundee. 

Since the 1988 flooding, two ice booms have been installed in the Fox River:  one in the Carpentersville pool and the other in East Dundee. The ice booms have been operated to skim any frazil ice off of the river to allow a smooth sheet of ice to form. Further, the flows in the Fox River are controlled more at the McHenry Dam upstream of the County to keep the flow below 1,000 cubic feet per second. 

These measures should reduce the ice jam threat in the Dundee area. However, since the booms were installed, the winters have not produced the conditions requisite for the creation of ice jams, so they have not been fully tested. 
Dam failure:  Dams are made to hold back large amounts of water. If they fail or are overtopped, they can produce a dangerous flood situation because of the high velocities and large volumes of water released. A break in a dam can occur with little or no warning on clear days when people are not expecting rain, much less a flood. Breaching often occurs within hours after the first visible signs of dam failure, leaving little time for evacuation.

Dam failures are usually caused by either structural problems with the dam or by hydrologic problems. Structural problems include seepage, erosion, cracking, sliding and overturning that are a result of the age of the dam or lack of maintenance. Hydrologic problems typically occur when there is excessive runoff due to heavy precipitation. A dam failure can occur if the dam has to impound (hold back) more water than it was designed to, or if the spillway capacity is inadequate for the amount of water needing to pass downstream.

A dam can suffer a partial failure or a complete failure, but the potential energy of the water stored behind even a small dam can cause loss of life and great property damage downstream. The following factors influence the impact of a dam failure:

· Level of failure (partial or complete)

· Rapidity of failure (sudden or gradual)

· Amount of water released

· Nature of the development or infrastructure  located downstream.

In Illinois, dams are categorized in one of three classes, according to the degree of threat to life and property in the event of dam failure:

Class I – Dams located where failure has high probability for causing loss of life or substantial economic loss in excess of that which would naturally occur downstream of the dam if the dam had not failed.

Class II – Dams located where failure has moderate probability for causing loss of life or may cause substantial economic loss in excess of that which would naturally occur downstream of the dam if the dam had not failed.

Class III – Dams located where failure has low probability for causing loss of life or minimal economic loss in excess of that which would naturally occur downstream of the dam if the dam had not failed or where there are no permanent structures for human habitation.

The Illinois Department of Natural Resources (IDNR) Dam Safety Section has 20 of Kane County’s dams in its inventory. IDNR has identified the Tara Lake dam on Jelkes Creek as a Class I Dam due to the high probability of life or property loss should a failure occur. Six dams are rated as Class II dams and 13 dams are Class III. 

All of the dams in the Office of Emergency Management inventory are listed in the table below. Other Kane County dams that are not included in the IDNR inventory, are low hazard dams. These dams were not included in the inventory primarily because their height was less than 25 feet and less that a 50 acre-foot impounding area,  If these dams were added to the inventory they would be Class III dams.  

	Kane County Dams

	Stream
	Name
	IDNR Class
	IDNR ID
	Approx. Height*

	Blackberry Creek Trib. E
	Lake Prestbury Dam
	III
	IL 00924
	4.5 ft.

	Brewster Creek
	YWCA Brewster Cr. Dam
	**
	
	9.0 ft.

	Ferson Creek
	Spillway
	
	
	6.5 ft.

	Ferson Creek
	Spillway
	
	
	7 ft.

	Ferson Creek
	Dam (near Private Drive)
	
	
	8 ft.

	Ferson Creek
	Concrete Dam
	
	
	4.5 ft.

	Ferson Creek
	Campton Lake Dam
	III
	IL 00908
	---

	Fox North Tributary
	Woodland Creek Dam
	III
	IL 50123
	---

	Fox North Trib. (East)
	North Lake Dam
	III
	IL 00923
	--

	Fox River
	Montgomery Dam
	II
	IL 00920
	7 ft.

	Fox River
	Aurora (near North Avenue)
	
	
	4 ft.

	Fox River
	Aurora – West Dam
	III
	IL 00918
	8.5 ft.

	Fox River
	North Aurora Dam
	II
	IL 00917
	8 ft.

	Fox River
	Batavia Dam
	II
	IL 00915
	6.5 ft.

	Fox River
	Batavia, North Dam
	
	
	--

	Fox River
	Geneva Dam
	III
	IL 50087
	7.5 ft.

	Fox River
	St. Charles Lake South Dam
	II
	IL 00913
	8 ft.

	Fox River
	South Elgin Dam
	
	
	9 ft.

	Fox River
	Elgin/Kimball Dam
	
	
	16 ft.

	Fox River
	Carpentersville Dam
	III
	IL 00909
	10 ft.

	Indian Creek
	Fermilab Main Injector Dam
	III
	IL 50350
	--

	Jelkes Creek
	Jelkes Creek Dam
	
	
	2.5 ft.

	Jelkes Creek
	Jelkes Creek Dam
	
	
	2.5 ft.

	Jelkes Creek 
	Tara Lake Dam
	I
	IL 00906
	--

	Mill Creek
	Mooseheart Lake Dam
	II
	IL 00907
	13.5 ft.

	Mill Creek or Mill Cr. Trib
	Fox Mill Lagoon Dam
	III
	IL 50337
	--

	Mill Creek Tributary
	Eaglebrook Country Club #1
	III
	IL 50269
	--

	Mill Creek Tributary
	Eaglebrook Country Club # 2
	III
	IL 50270
	--

	Otter Creek Tributary
	Spring Valley Lake Dam
	III
	IL 00910
	--

	Sleepy Creek 
	Pine Lake Dam
	II
	IL 50046
	-

	Tyler Creek
	Lyle Avenue Dam
	III
	IL 50275
	--

	*Approximate height is taken from the FEMA Flood Insurance Study, 2002 

** To be removed.

Source:  Kane County Office of Emergency Management, Illinois Department of Natural Resources, Illinois Department of Natural Resources, FEMA Flood Insurance Study, 2002


Historical flooding:  Kane County can flood in any season. Floods have been caused by localized storms, rain over several days on saturated ground, and ice jams. Winter flooding can also occur when rain hits frozen ground and cannot be absorbed. There have been no records of recent floods caused by dam failure. 

Over the last two decades, a significant flood has occurred in Kane County on the average of every other year. Many of them received a state or federal disaster declaration.

	Recent Floods

	Month
	Year
	Location
	Watershed
	Declaration

	June
	1981
	Aurora, Montgomery
	Blackberry, Fox Tribs.
	State

	December
	1982
	Fox River
	Fox River
	State

	July
	1983
	Aurora, Montgomery, Elgin, Sugar Grove
	Blackberry, Indian, Welch, Fox Tribs.
	State

	Sep - Oct
	1986
	North end of County
	Fox Tribs.
	Federal

	Jan - Feb
	1988
	East & West Dundee
	Fox River – (Ice Jam)
	State

	March
	1993
	Fox River
	Fox River
	State

	May
	1996
	Fox River
	Fox North, South
	State

	July
	1996
	South end of County
	Blackberry, Indian, Tribs
	Federal

	February
	1997
	Elgin, St. Charles
	Fox North Tribs.
	---

	June
	1999
	Hampshire Township
	Coon Creek
	---

	Source:  Kane County Office of Emergency Management and

Illinois Emergency Management Agency
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1996 flood:  The July 1996 flood was due to a combination of wet conditions (July was the wettest month on record for Aurora) and heavy local rain. Record rainfall came from several subsequent thunder-storms tracking along the same west to east stalled low-pressure front. 

The pattern of the rain is shown on Map 2‑2. It can be seen that the heaviest rainfall concentrated over southeastern Kane County and northeastern Kendall County. An Aurora rain gage recorded 16.91 inches in 24 hours, a record for the state. Record peak flows were recorded at 19 stream flow gages in the area. The US Geological Survey estimated that the flooding was greater than a 100-year flood on Blackberry Creek near Yorkville and the Fox River at Dayton.
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Future flood risk:  Past floods are indications of what can happen in the future, but flood studies and mitigation plans are based on the risk of future flooding. Flood studies extrapolate from historical records to determine the statistical potential that storms and floods of certain magnitude will recur. Such events are measured by their “recurrence interval,” i.e., a 10-year storm or a 50-year flood.

These terms are often misconstrued. Commonly, people interpret the 50-year flood definition to mean “once every 50 years.” This is incorrect. Statistically speaking, a 50-year flood has a 1/50 (2%) chance of occurring in any given year. In reality, a 50-year flood could occur two times in the same year, two years in a row, or four times over the course of 50 years. It is possible to not have a 50-year flood over the course of 100 years.
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Kane County has had several different flood studies. The official floodplain study for insurance and regulatory purposes is the Flood Insurance Study by the Federal Emergency Management Agency (FEMA). 

FEMA uses the “base” flood as the basis for its regulatory requirements and flood insurance rate setting. This Plan uses the base flood, too. The base flood is the one percent chance flood, i.e., the flood that has a one percent (one out of 100) chance of occurring in any given year. The one percent chance flood has also been called the 100-year flood. 

Another term used is the “500-year flood.” This has a 0.2% chance of occurring in any given year. While the odds are more remote, it is the national standard used for protecting critical facilities, such as hospitals and power plants.
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The base floodplain: The area inundated by the base flood is the “base floodplain.” FEMA maps (called Flood Insurance Rate Maps, or FIRMs) also call this the Special Flood Hazard Area or A Zone. The base floodplains for Kane County are the ones shown on Map 2-1. An example of a FIRM is shown to the left.

The central part of the floodplain is called the “floodway.” The floodway is the channel and that portion of the adjacent floodplain which must remain open to permit passage of the base flood. Floodwaters generally are deepest and swiftest in the floodway, and anything in this area is in the greatest danger during a flood. The remainder of the floodplain is called the “fringe,” where water may be shallower and slower.

Floodways are also subject to special development regulations, as explained in Chapter 6. Because of the extra hazard and the special regulations, this Plan looks at floodway data separately from data for the fringe areas and those floodplains where the floodway has not been mapped.
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Depth:  The table to the right shows depths above channel bottoms. Actual overbank flood depths are several feet lower. There is only 1 – 2 feet in difference between the 10-year and 100-year flood levels. There is a 1.5 foot difference between the 100- and 500-year flood levels on the Fox and, in most places, only a ½ foot difference on the other streams. These figures show that flood depths in Kane County are relatively shallow, as would be expected in flat northern Illinois.

Velocity: The speed of moving water, or velocity, is measured in feet per second. Flood velocity is important to mitigation because the faster water moves, the more pressure it puts on a structure and the more it will erode stream banks and scour the earth around a building’s foundation. 

The FEMA Flood Insurance Study includes the “average floodway velocity” for those streams that were studied in detail. This figure is helpful in determining the relative hazard of an area, but is not an accurate indication of the velocity of a flood at any individual site. Sites close to the channel will probably have higher velocities than this figure and sites at the fringe of the floodplain will be subject to lower velocities. 

In Kane County, the average floodway velocities are less than five feet per second, except in two areas. They are higher on the smaller streams at bridge and culvert crossings and they are slightly higher on the Fox below the confluence of Indian Creek. Otherwise, most of the county’s streams are subject to flooding at less than five feet per second, where velocity is not considered a problem for construction of buildings and facilities.
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While buildings may be easy to protect in areas of low velocities, people are not always safe. The total impact of moving water is related to the depth of the flooding. Studies have shown that deep water and low velocities can cause as much damage as shallow water and high velocities (see graph). Again, the summary data presented in this Plan should be augmented by site-specific data, such as depths and velocities, when looking at mitigation alternatives at any single location.

2.2. Impact of Flooding

Past and future flood impacts are discussed in this section. Impacts are reviewed under four categories:  impact on people (e.g., safety and health), damage to buildings, damage to critical facilities, and economic disruption (damage to businesses and infrastructure).

Safety:   A car will float in less than 2 feet of moving water and can be swept downstream into deeper waters. This is one reason floods kill more people trapped in vehicles than anywhere else (see table). Victims of floods have often put themselves in perilous situations by ignoring warnings about travel or mistakenly thinking that a washed-out bridge is still there.
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People die of heart attacks, especially from exertion during a flood fight. Electrocution is a cause of flood deaths, claiming lives in flooded areas that carry a live current created when electrical components short out. Floods also can damage gas lines, floors, and stairs, creating secondary hazards such as gas leaks, unsafe structures, and fires. Fires are particularly damaging in areas made inaccessible to fire-fighting equipment by high water or flood-related road or bridge damage.
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Warning and evacuation:  The threat to life posed by a flood can be avoided if people can evacuate before the waters reach their buildings or close their evacuation routes. This requires advance notice that a flood is coming and a system to disseminate flood warnings. Flood warning programs are discussed in Chapter 7. Only on the Fox River is there enough lead time to allow protective steps, such as sandbagging, to be taken.

Other, smaller, streams rise so fast during a heavy local rain, that expensive systems of remote rain and stream gages would be needed to provide adequate notice to emergency managers. Even then, there would be little time for people to do much more than escape to high ground. 
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Bridges:  A key evacuation and safety concern is when roads and bridges go under water. Generally, the larger the road, the more likely it will not flood, but this is not always the case (witness the interstate high​way under water in the photo on page 2-9). 

A review of the Flood Insurance Rate Map and accompanying flood profiles identified 58 bridges and culverts that will be underwater during a base flood. These are shown in Map 1-10 in Chapter 1. They are listed in Appendix D.

A bridge does not have to be under water to be damaged or to cut off an evacuation route. In some cases the bridge is high, but the access road may be flooded. In other cases, the bridge or culvert can be washed out. This is especially dangerous if a person drives on a flooded road and assumes that the bridge is still there.

In addition to the locations listed in Appendix D, there are bridges and culverts in areas that are not included in the Flood Insurance Rate Map study areas, such as those located along small tributary streams. 

The following have been identified by the municipalities and township road commissions as obstructing or impeding the flow water during flood events:

· Batavia:  culverts along the Mill Creek Tributary

· Batavia: bridges and culverts along Mahoney Creek and its tributaries

· Big Rock Township:  Granart Road at Big Rock Creek

· Burlington Township:  Middleton Road 

· Elgin:  State Street bridge piers at the Fox River

· Geneva Township:  Wenmoth Road along Mill Creek  

· Lily Lake:  State Route 64, east of State Route 47 along Ferson Creek 

· Montgomery:  US 30 at Blackberry Creek (several structures)

· Montgomery:  Railroad structure downstream of U.S. Route 30 at Blackberry Creek 

· Plato Township:  Rohrsen Road 

· Rutland Township:  Kruetzer Road bridge 

· South Elgin:  McDonald Road at Otter Creek

· South Elgin:  State Street at the Fox River

· St. Charles:  Prairie Street at the Fox River

· St. Charles:  State Route 64 at the Fox River

· West Dundee:  State Route 31 on Sleepy Creek 

Health:  While such problems are often not reported, three general types of health hazards accompany floods. The first comes from the water itself. Floodwaters carry whatever was on the ground that the upstream runoff picked up, including dirt, oil, animal waste, and lawn, farm and industrial chemicals. Pastures and areas where cattle and hogs are kept can contribute polluted waters to the receiving streams.

Flood waters saturate the ground which leads to infiltration into sanitary sewer lines. When wastewater treatment plants are flooded, there is nowhere for the sewage to flow. Infiltration and lack of treatment lead to overloaded sewer lines which back up into low lying areas and some homes. Even though diluted by flood waters, raw sewage can be a breeding ground for bacteria, such as e coli, and other disease causing agents. Because of this threat, the Kane County Health Department gave tetanus shots to people affected by the July 1996 flood. The City of Batavia gave shots to its employees.

The second type of health problem comes after the water is gone. Stagnant pools become breeding grounds for mosquitoes, and wet areas of a building that have not been cleaned breed mold and mildew. A building that is not thoroughly and properly cleaned becomes a health hazard, especially for small children and the elderly. The Kane County Health Department states that some people have reported upper respiratory problems that they believe are caused by molds that grew after the July 1996 flood.
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Another health hazard occurs when heating ducts in a forced-air system are not properly cleaned after inundation. When the furnace or air conditioner is turned on, the sediments left in the ducts are circulated throughout the building and breathed in by the occupants.

If the water system loses pressure, a boil order may be issued to protect people and animals from contaminated water. Following the July 1996 flood, the Kane County Health Department tested private wells in rural areas and distributed bottled water to their owners.

The third problem is the long-term psychological impact of having been through a flood and seeing one’s home damaged and irreplaceable keepsakes destroyed. The cost and labor needed to repair a flood-damaged home puts a severe strain on people, especially the unprepared and uninsured. There is also a long-term problem for those who know that their homes can be flooded again. The resulting stress on flood​plain resi​dents takes its toll in the form of aggravated physical and mental health problems.

“These follow-up studies show a consistent pattern of increased psychological problems among flood victims for up to 5 years after the flood. The findings regarding non-psychiatric morbidity are less consistent, but many of the reported morbidity problems such as hypertension and cardiovascular disease-and even leukemia and lymphoma-may be stress related.” – The Public Health Consequences of Disasters, page 74.

Following the July 1996 flood, 16 shelters were opened to house displaced families. Another measure of the impact on people and the disruption flooding causes is applications for Federal disaster assistance. After the July 1996 flood, 6,568 Kane County families applied for various types of individual assistance, such as temporary housing and “unmet needs,” i.e., funds needed for things that insurance and other sources of assistance do not provide.

In Kane, DuPage and Kendall Counties, the American Red Cross opened eleven service centers to assist families following the July 1996 flood. Over the course of the flood and the recovery, the Red Cross served over 43,000 meals to families, workers and volunteers. The total cost to the Red Cross temporary housing, meals, and other assistance was in excess of $1.2 million. Three deaths were associated with the July 1996 disaster. Three people were hospitalized and 65 people were injured as a result of the flood.
Building damage:  In a few situations, deep or fast moving waters will push a building off its foundation, but this is rare and Kane County has few areas where the depths and velocities are that high. More often, structural damage is caused by the weight of standing water, known as “hydrostatic pressure.”

Basement walls and floors are particularly susceptible to damage by hydrostatic pressure. Not only is the water acting on basement walls deeper, a basement is subjected to the combined weight of water and saturated earth. In addition, water in the ground under​neath a flooded building will seek its own level, resulting in uplift forces that can break a concrete basement floor. 

[image: image16.wmf] 

Due to the relatively low velocities and shallow flood depths in the County, the most common type of damage inflicted by a flood is caused by soaking. When soaked, many materials change their composition or shape. Wet wood will swell and, if dried too quickly, will crack, split or warp. Plywood can come apart. Gypsum wallboard will fall apart if it is bumped before it dries out. The longer these materials are wet, the more moisture, sediment and pollutants they will absorb. 
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Soaking can cause extensive damage to household goods. Wooden furniture may become so badly warped that it cannot be used. Other furnishings such as upholstery, carpeting, mattresses, and books usually are not worth drying out and restoring. Electrical appliances and gasoline engines will not work safely until they are professionally dried and cleaned.

In short, while a building may look sound and unharmed after a flood, the waters can cause a lot of damage. As shown in the above photo, to properly clean a flooded building, the walls and floors should be stripped, cleaned, and allowed to dry before being recovered. This can take weeks and is expensive. 

Damage data:  The number of buildings exposed to overbank flooding is shown in the table on page 2-18. One source of building damage data is the flood studies conducted for several watersheds. In addition to providing estimates of historical damage, these  studies produced predicted damage estimates. 

The 1986 “Floodplain Management Study – Indian Creek and Tributaries” produced the data in the table below for the 1983 flood on Indian Creek and its tributaries. The study estimated that the watershed had average annual damage of $595,800 with 156 buildings at risk for the 100-year event. While, this includes portions of DuPage County, all property damage was located in the Kane County portion of the watershed.

	Building Damage Data, 1983 Flood, Indian Creek and Tributaries

	Subbasin
	Buildings
	Estimated Damage

	Eastview Estates

	50 to 80 homes
	
$400,000

	Upper Indian Creek

	30+
 homes
	
$100,000

	
	1 nursing home

	

$125,000

	Middle Indian Creek

	8 homes
	
$15,000

	Lower Indian Creek

	Garbe Steel Co. 5
	$205,000

	South Tributary
	J&B Industries
	Under development in 1983. Damage would have been around $1,000,000

	Source:  Floodplain Management Study – Indian Creek and Tributaries


A 1989 study for the Blackberry Creek watershed reported that the 1983 flood was estimated to be a 35-year event with $300,000 in property damage. A 1999 plan for the Blackberry Creek watershed estimated that the 1996 flood caused $18,000,000 in property damage to basements and $13,800,000 from first floor damage.

The Blackberry Creek study found 90 buildings at risk for the 100-year or base flood event and estimated damage of $1,608,400. This produces an average damage per building of $17,871 in 1989 dollars. The Comprehensive Stormwater Management Plan states that damage from the 1996 flood “were nearly $14 million in the Blackberry Creek watershed.”

Another source of damage data is past claims paid by the National Flood Insurance Program. These are shown in the table on the next page.

Flood insurance claims figures do not include items not covered by a flood insurance policy, such as landscaping and automobiles, and the value of lost family heirlooms. They also do not include damage to uninsured or underinsured properties. With these caveats in mind, the two tables show:

· The hardest hit communities have been Aurora and Montgomery. 

· The most expensive floods were July 1983, September 1986, and July 1996.

· The July 1996 flood not only affected the most properties, it caused the most damage per property.

· Claims over the last 24 years have averaged approximately $12,000 for the structures and $5,000 for contents. 

If one adjusts for inflation and accounts for the deductibles and uninsured items, we could conclude that floods in Kane County can be expected to cause $15,000 - $20,000 damage to structures and $6,000 - $10,000 for contents.

Based on these numbers, $25,500 is assumed to be the average cost per flooded building. This number is multiplied times the number of buildings in the floodplain in the last column in the table on page 2-18. The result is the expected dollar cost of a 100-year or base flood in terms of property damage to buildings and their contents.

	Flood Insurance Claims Data By Flood

	Month
	Year
	Location
	Total Claims
	Average Structural Claim +
	Average Contents Claim +

	July 
	1978
	Algonquin
	6
	$1,215
	$1,264

	September
	1978
	North Aurora
	8
	$4,101
	$2,305

	March
	1979
	Fox River
	37
	$2,659
	$1,524

	June
	1981
	Aurora, Montgomery
	12
	$5,556
	$1,505

	July 
	1982
	Northern County
	10
	$4,047
	$2,137

	December
	1982
	Fox River
	7
	$3,168
	$746

	April
	1983
	Fox River
	3
	$442
	$1,039

	July
	1983
	Aurora, Montgomery
	54
	$13,083
	$4,549

	March
	1985
	Aurora area
	7
	$1,139
	$698

	September
	1986
	Northern County
	5
	$14,016
	$5,290

	August
	1987
	Aurora
	7
	$3,358
	$4,845

	February
	1988
	Upper Fox River
	13
	$4,893
	$2,869

	May
	1990
	Aurora
	4
	$7,569
	$3,714

	July
	1993
	Algonquin, Elgin
	8
	$8,798
	$1,680

	February
	1994
	Elgin
	8
	$3,415
	$1,815

	July
	1996
	Aurora, Montgomery
	164
	$20,293
	$7,355

	February
	1997
	Elgin, St. Charles
	21
	$8,757
	$3,339

	Other floods
	1978 – 2001
	
	59
	$4,637
	$4,375

	County Total
	1978 – 2001
	
	433
	$11,928
	$5,061

	Data may include claims for areas of the municipality outside of Kane County. A few “outlier” claims were not included in the averages.

+  Structural coverage includes the furnace, built-in cabinets, wall-to-wall carpeting, etc.

Source:  FEMA claims data as of November 2002


Building age:  The Comprehensive Stormwater Management Plan noted an interesting fact: 

The oldest areas of most of the towns (built prior to the early part of this century) are generally not subject to flooding. The areas of newest development (eighties and nineties) also do not appear to be subject to significant flooding. Those areas developed during the fifties and sixties appear to be the most subject to flooding. (page 37)

It appears that early developments avoided problem areas and newer development is being managed more wisely (and is subject to floodplain and stormwater management regulations). 

	Floodplain Building Data


	
	Total Number of Buildings 
	Flood Insurance Claims
	Estimated Dollar Loss  ++

	
	Floodplain **
	Floodway
	Total Claims
	Average Structural +  Claim 
	Average Contents +  Claim
	

	Algonquin *
	132
	1
	29
	$5,527
	$1,156
	$102,000

	Aurora *
	707
	190
	156
	$13,665
	$5,064
	$18,028,500

	Barrington Hills *
	0
	0
	2
	$18,331
	0
	$0

	Bartlett *
	0
	0
	0
	0
	0
	$0

	Batavia
	59
	18
	1
	$2,473
	0
	$1,504,500

	Big Rock
	15
	0
	0
	0
	0
	$382,500

	Burlington
	0
	0
	0
	0
	0
	$0

	Carpentersville
	100
	11
	2
	$3,422
	0
	$2,550,000

	East Dundee *
	123
	6
	6
	$3,585
	$2,698
	$3,136,500

	Elburn
	2
	0
	0
	0
	0
	$51,000

	Elgin *
	219
	54
	28
	$4,221
	$2,797
	$5,584,500

	Geneva
	56
	7
	0
	0
	0
	$1,428,000

	Gilberts
	8
	1
	0
	0
	0
	$204,000

	Hampshire
	43
	8
	2
	$2,505
	0
	$1,096,500

	Hoffman Estates *
	0
	0
	0
	0
	0
	$0

	Huntley *
	3
	0
	2
	$274
	$439
	$76,500

	Lily Lake
	8
	0
	0
	0
	0
	$204,000

	Maple Park *
	1
	0
	0
	0
	0
	$25,500

	Montgomery *
	131
	16
	99
	$20,314
	$6,457
	$3,340,500

	North Aurora
	11
	8
	12
	$3,570
	$50
	$280,500

	Pingree Grove
	0
	0
	0
	0
	0
	$0

	St. Charles *
	186
	20
	18
	$5,288
	$2,233
	$4,743,000

	Sleepy Hollow
	56
	6
	1
	0
	$2,725
	$1,428,000

	South Elgin
	172
	79
	6
	$2,022
	$913
	$4,386,000

	Sugar Grove
	8
	1
	2
	$2,487
	$113
	$204,000

	Virgil
	3
	0
	0
	0
	0
	$76,500

	Wayne *
	7
	2
	0
	0
	0
	$178,500

	West Dundee
	59
	19
	1
	$9,644
	$3,509
	$1,504,500

	Unincorporated areas
	644
	184
	66
	$6,715
	$3,903
	$16,422,000

	County total
	2,625
	631
	433
	$11,928
	$5,061
	$66,937,500

	*   Data may include figures for areas of the municipality outside of Kane County and claims outside 

      the mapped base  floodplain.

**   The number of buildings in the floodplain (2nd column) includes buildings in the floodway.

+   Structural coverage includes the furnace, built-in cabinets, wall-to-wall carpeting, etc.

++  Estimated dollar loss is the estimate of total building damage from a 100-year or base flood. It is the

     number of buildings in the base floodplain times $25,500, the average cost per flooded building.

  Source:  GIS,  FEMA claims data as of November 2002


Repetitive Losses:  There are several different definitions of a “repetitive loss property.” This Plan uses the Community Rating System’s definition, in part because data are readily available:  a repetitive loss property is one which has received two flood insurance claim payments for at least $1,000 each since 1978. These properties are important to the National Flood Insurance Program and the Community Rating System because even though they comprise 2% of the policy base, they account for 33% of the country’s flood insurance claim payments. 

There are several FEMA programs that encourage communities to identify the causes of their repetitive losses and develop a plan to mitigate the losses (this Plan meets FEMA’s repetitive loss planning criteria).

There are 28 repetitive loss properties in Kane County in 7 municipalities and the unincorporated areas. The Privacy Act prohibits publishing the exact locations or addresses of insured properties in a public document. These addresses were visited and it was found that three buildings have been purchased and cleared or otherwise removed from the site. One building has been rebuilt, elevated above the flood level, so it is no longer counted as a repetitive loss site. One property was a duplicate listing and two could not be found. 

As a result of this review, the remaining 21 properties were used to identify 18 repetitive loss areas. A repetitive loss area contains one or more properties on the FEMA list plus adjacent properties with the same or similar flooding conditions. These areas are listed in the table on page 2-21. They range in size from one building that appears to be the only one subject to repetitive flooding to 112 similarly situated properties. 

Sixteen of the 18 areas are located on Map 2-3 (the last two are in Algonquin, but outside Kane County). Areas 4, 5, 13, 17 and 18 consist of single non-residential buildings. The other 13 areas are all single family homes. These buildings have a variety of foundation types, flood depths, and planned improvements. Four areas (1, 8, 9, 16) are in the mapped regulatory floodway. 

Most of the properties have only received two claims. One property in area 2 and one in area 5 have received claim payments 7 and 9 times, respectively, but the total paid on these two only equal 36% and 10% of their total property values, so they are a long way from any building code requirements that would mandate flood protection.

It is noted that three properties on FEMA’s list have been cleared. The field survey identified other properties in repetitive loss areas 7 and 12 that have been acquired or retrofitted. Forty homes were purchased in area 12 following the 1996 flood.
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	Kane County Repetitive Loss Areas

	
	City
	Name/Street
	Bldgs
	Flood source
	Flood years

	1
	Uninc. Aurora
	Connie Court
	7
	Indian Creek
	81, 82, 83

	2
	Aurora
	Austin Ave
	1
	Indian Creek
	78, 81, 82, 83, 85, 87, 96

	3
	Aurora
	East View Estates.
	2
	Indian Creek
	85, 86, 90, 93, 96

	4
	Aurora
	Farnsworth
	1
	Indian Creek
	82, 83, 93, 96

	5
	Aurora
	New York
	1
	Local drainage
	79, 83, 84, 85, 87, 89, 90, 97, 00

	6
	Aurora
	Sherwood
	1
	Local drainage
	83, 87

	7
	Elgin
	Illinois Ave
	14
	Poplar Creek
	90, 97

	8
	Uninc. East Dundee
	Fox River Drive
	40
	Fox River
	88, 94

	9
	Uninc. St. Charles
	Grove, Willow
	17
	Fox River
	79, 83, 86, 93, 94, 97

	10
	Uninc. Sugar Grove
	Kadeka
	1
	Blackberry Creek
	85, 87, 91, 93, 94

	11
	Uninc. Aurora
	Lindenwood
	7
	Local drainage
	87, 96

	12
	Montgomery
	Park View Marveray
	45
	Waubonsie Creek
	79, 81, 83, 96

	13
	Montgomery
	Mill Street
	1
	Fox River
	96, 97

	14
	Montgomery
	North River
	19
	Fox River
	96, 97

	15
	North Aurora
	Butterfield
	2
	Local drainage
	5/78, 9/78

	16
	South Elgin
	S. Riverside
	31
	Fox River
	79, 88

	17
	Algonquin
	Harrison
	1
	Local drainage
	90, 95

	18
	Algonquin
	La Fox
	1
	Fox River
	79, 82

	Source:  FEMA claims data as of November 2002, field surveys by French & Associates


Critical facilities:  Critical facilities that could be impacted by flooding are relatively easily identifiable – they are located in the floodplain. Critical facilities are discussed on pages 1-10 – 1-19. The maps of the seven types of facilities were overlain on the GIS floodplain layer to determine how many and what types of critical facilities are subject to overbank flooding. The results are shown in the table on the next page.

The table shows that while there are hundreds of critical facilities in Kane County, a relatively small number are in either the mapped floodplain or the 500-year floodplain (the 500-year flood is considered the most appropriate protection level for critical facilities). The GIS review also found only five critical facilities in mapped floodways: three emergency response facilities and two places of assembly (the riverboat casinos).

Economic Impact:  Floods cause other problems that are not as easy to identify as damage to buildings and critical facilities. Businesses that are disrupted by floods often have to be closed. They lose their inventories, customers cannot reach them, and employees are often busy protecting or cleaning up their flooded homes. 

Several municipalities reported that they had businesses that were flooded, but no dollar impact was estimated. 

	Floodprone Critical Facilities

	
	HazMat
	Health
	Emergency
	Utilities
	Schools
	Assembly 
	Total

	
	100-year
	500-year
	100-year
	500-year
	100-year
	500-year
	100-year
	500-year
	100-year
	500-year
	100-year
	500-year
	100-year
	500-year

	Algonquin *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Aurora *
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	4
	5

	Barrington Hills *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Bartlett *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Batavia
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0
	0
	3
	3

	Big Rock
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Burlington
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Carpentersville
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	East Dundee *
	0
	0
	0
	0
	3
	3
	0
	0
	0
	0
	0
	0
	3
	3

	Elburn
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Elgin *
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	3
	3

	Geneva
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Gilberts
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hampshire
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hoffman Estates *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Huntley *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lily Lake
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Maple Park *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Montgomery *
	0
	0
	0
	0
	0
	2
	1
	1
	0
	0
	0
	0
	1
	3

	North Aurora
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Pingree Grove
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	St. Charles *
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	Sleepy Hollow
	0
	0
	0
	0
	2
	2
	0
	0
	0
	0
	0
	0
	2
	2

	South Elgin
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	Sugar Grove
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Virgil
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Wayne *
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	West Dundee
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Unincorporated areas
	2
	2
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	3
	3

	County total
	6
	6
	0
	1
	7
	9
	3
	3
	3
	3
	0
	0
	21
	24

	* Data includes only the Kane County portion of the municipality

Source:  Municipal surveys, Office of Emergency Management, Kane County GIS Technologies


Impact on taxes:  As with flooded roads, public expenditures on flood fighting, sandbags, fire department calls, clean up and repairs to damaged public property affect all residents of the County, not just those in the floodplain. Here are some examples of public expenditures from the July 1996 flood:

· Lily Lake spent over $5,000 repairing roads and ditches

· Batavia spent over $131,000, including $37,000 in landfill fees for depositing debris and $41,000 in damage to critical facilities

· The Blackberry Township Road District spent $30,000+ repairing roads and bridges

· Geneva spent over $20,000 on repairs to storm sewers and other public property.

· Geneva city crews responded to 125 “flood calls” on July 17 – 19.

· FEMA and the State paid $1,674,000 in disaster assistance grants to 1,504 families (Individual and Family Grant Program) and $20,742,320 for temporary housing.

The following bridges were repaired or replaced after the 1996 flood at the noted costs

· Scott Road bridge at Welch Creek (see page 2-12, replacement cost: $268,000)

· Swan Road bridge at Big Rock Creek (repair cost:  $61,545)

· Jericho Road bridge at Big Rock Creek (repair cost:  $77,000)


There were presidential disaster declarations in 1986 and 1996 that provided disaster assistance to local governments and non-profit organizations, in addition to the payments to families listed above. The types of damage and costs suffered by public agencies from the 1996 flood are displayed on the table on the next page.

While the costs itemized on the next page represent the 75% FEMA share, Federal assistance is not available for smaller, more localized floods and it cannot be counted on in the future. Further, a recent law now requires that public agencies purchase insurance on floodprone buildings. The amount of insurance that should be carried is deducted from disaster assistance payments. 

Transportation:  Loss of road access is a major flood impact that affects all residents and businesses, not just those who own property in the floodplain. Sometimes the loss is temporary, such as during the flood. Bridges that can be expected to go under water are shown in Map 1-10 and are discussed on pages 2-12 – 2-13.

Sometimes the loss of transportation lasts well after the disaster. When roads, bridges or railroads are washed out by a flood, it can be weeks or months before they are repaired and reusable. 
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Trends:  Flood problems can increase if floodprone areas are developed without accounting for the hazard. “Approximately 65% of the existing mapped floodplain occurs in land uses that are available for development (agriculture and vacant)” (Comprehensive Stormwater Management Plan, page 37). Flooding can also increase if the increase in stormwater runoff that accompanies urban development is not managed. 

The trend in Kane County is for more development, especially in the Critical Growth Area in the central portion of the County (see page 1-9). Chapter 4 discusses activities that can help ensure that new development does not aggravate existing flooding and create flood problems.

2.3. Tornadoes 

[image: image20.jpg]


A tornado is a swirling column of air extending from a thunderstorm to the ground. Tornadoes can have wind speeds from 40 mph to over 300 mph. A majority of tornadoes have wind speeds of 112 mph or less. 

The hazard:  Debris hurled by the wind can hit with enough force to penetrate walls. Tornadoes create localized low-pressure areas that can make a building explode. Windows, chimneys and roofs are the most vulnerable parts of buildings to tornado damage. 

Tornadoes can move forward at up to 70 miles per hour, pause, slow down and change directions. Most have a narrow path, less than a 100 yards wide and couple of miles long. However, damage paths can be more than 1 mile wide and 50 miles long. 

Late spring-early summer is the peak of tornado activity in the year. [image: image21.wmf] 
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As seen in the chart below left, April, May, and June have the most frequent occurrences of tornadoes in the Chicago area. Tornadoes peak in the afternoon, when convectional heating is at a maximum. As shown in the chart below right, the peak time for tornadoes is at 5:00 p.m.
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Historical Events:  In the past fifty years, Kane County has had 15 tornadoes. These are listed in the table to the right.
A detailed study of Chicago area tornadoes was conducted by the University of Chicago. The historical events are shown in Map 2-4. While this does not include all of Kane County, it does show that no area is safe from a twister.

The best known recent tornado in the area was the one that hit northwestern Will County on August 28, 1990. It was part of a storm that developed in Wisconsin at 12:00 p.m. At 1:42 a tornado was spotted northwest of Rockford. It was followed by a golf-ball size hail in Rockford and DeKalb County. At 3:30 the twister hit Plainfield and the Joliet area. The storm and high winds moved on into Indiana.

The tornado had winds up to 300 miles per hour, giving it a Fujita rating of F-5 (see box, previous page). It cut a path of destruction 20 miles long and from 200 yards to half a mile wide. Its impacts are highlighted on page 2-28.

In Kane County, storm damage was most severe at the Aurora airport, where winds of 94 mph were recorded. Planes were flipped over and hangers were damaged. The high winds toppled mature trees in Aurora. 

Most of the damage, however, was to Will County and three schools in Plainfield. More than 1,200 homes and buildings and at least 50 businesses were damaged or destroyed. Damage to three schools in Plainfield left 1,600 students without classrooms. Luckily, the tornado hit after school had been let out, although there were some deaths among participants in after-school activities.

Map 2-4 and recent history make it appear that Kane County has no major threat from tornadoes. However, the County has been lucky. If the August 1990 tornado had struck 12 – 15 miles to the north and west, it would have hit the Aurora area where the higher concentration of development would probably have meant more deaths and destruction than what occurred in Will County.
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Frequency:  Approximately 1,000 tornadoes occur each year in the United States. Illinois is tied for 7th in the United States with an average of 26 tornadoes per year. Tornadoes are most likely to occur in April through June, but a tornado can occur at any time. Over half hit between 3:00 and 7:00 p.m. There are no official recurrence intervals calculated for tornadoes.

Kane County has had 15 of the 1,472 tornadoes recorded in Illinois between 1950 and 1999. Kane County is classified as having a high tornado risk based on historic tornado wind speeds and the number of recorded tornadoes per 1,000 square miles. 

With 15 occurrences over 50 years, the likelihood of a tornado hitting somewhere in the county is 0.3 (30%) in any given year. Assuming a tornado affects one square mile and there are 524 square miles in Kane County, the odds of a tornado hitting any particular square mile in the County is 1 in 1,750 each year or a 0.0006% chance.

Safety:  Although recent tornadoes in Kane County did not kill anyone, tornadoes are still killers. The August 1990 twister caused 28 deaths. The table below shows the tornado related fatalities in the United States for the last five years and where they occurred. The number of people who live in mobile homes is far smaller than the number who live in permanent homes, however they have practically the same number of deaths. 

The table shows that the residents in mobile homes are at the greatest risk. There are seven mobile home parks within Kane County. 

	Tornado Fatalities in the United States

	Year
	Vehicle
	Permanent Home
	Mobile Home
	Other
	Total 

	1995
	4
	15
	8
	3
	30

	1996
	2
	8
	14
	1
	25

	1997
	3
	38
	15
	11
	67

	1998
	16
	46
	64
	4
	130

	1999
	6
	39
	36
	13
	94

	2000
	3
	6
	18
	2
	29

	2002
	3
	15
	17
	5
	40

	Totals
	37
	167
	172
	39
	415

	During this period, four people were killed in Illinois, two in mobile homes and two in vehicles.

Source:  National Weather Service


Health:  The major health hazard from tornadoes is physical injury from flying debris or being in a collapsed building or mobile home. Based on national statistics for 1970 – 1980, for every person killed by a tornado, 25 people were injured and 1,000 people received some sort of emergency care. The August 1990 twister injured 350 people.

Within a building, flying debris or missiles are generally stopped by interior walls. However, if a building has no partitions any glass, brick or other debris blown into the interior is life threatening. Following a tornado, damaged buildings are a potential health hazard due to instability, electrical system damage, and gas leaks. Sewage and water lines may also be damaged. 

Building damage:  Although tornadoes strike at random, making all buildings vulnerable, three types of structures are more likely to suffer damage:

· Mobile homes,
· Homes on crawlspaces (more susceptible to lift), and 
· Buildings with large spans, such as airplane hangers, gymnasiums and factories.
Structures within the direct path of a tornado vortex are often reduced to rubble. However structures adjacent to the tornadoes path are often severely damaged by high winds flowing into the tornado vortex, known as inflow winds. It is here, adjacent to the tornado’s path where the building type and construction techniques are critical to the structures survival.

In 1999, FEMA conducted an extensive damage survey of residential and non-residential buildings in Oklahoma and Kansas following an outbreak of tornadoes on May 3, 1999, which killed 49 people. The assessment found

· The failure for many residential structures occurred where the framing was attached to the foundation or when nails were the primary connectors between the roofing and the walls. A home in Kansas was lifted from its foundation where the addition of nuts to the bolts anchoring the wood framing to the foundation may have been all that was needed to have kept this from happening.

· Roof geometry also played a significant role in a building’s performance.

· Failure of garage doors, commercial overhead doors, residential entry doors or large windows caused a significant number of catastrophic building failures.

· Manufactured homes on permanent foundations were found to perform better than those that were not on solid walls.

Critical facilities:  Critical facilities are discussed on pages 1-10 – 1-19. Because a tornado can hit anywhere in the County, all of them are susceptible to being hit. Schools are a particular concern, though for two reasons:

· They have large numbers of people present, either during school or as a storm shelter, and 
· They have large span areas, such as gyms and theaters.
The 1990 Plainfield tornado was an unfortunate example of this. It struck the Plainfield High School, Grand Prairie Elementary School, St. Mary Immaculate Church and the gymnasium to the Church’s elementary school. Cost to repair the two public schools was estimated at up to $35 million. The cost for the church and its school was $5 million.
Large span buildings were also affected in 1990. In addition to the schools and their gyms, hangers at the Aurora airport and Joliet’s Essington Road Fire Station were damaged. At this time, we do not know which critical facilities in Kane County may have large span structures. 

Economic Impact:  The major impact of a tornado on the local economy is damage to businesses and infrastructure. A heavily damaged business, especially one that was barely making a profit, often has to be closed. The post-disaster damage report stated that at least 50 businesses were destroyed by the 1990 tornado.
Infrastructure damage is usually limited to above ground utilities, such as power lines. The 1990 tornado knocked out two 345,000 volt transmission towers, leaving 65,000 Com Ed costumers without power. Damage to phone lines left 14,000 customers without service. Damage to utility lines can usually be repaired or replaced relatively quickly. 

Damage to roads and railroads is also localized. If it can’t be repaired promptly, alternate transportation routes are usually available. Transportation was disrupted when highways were closed during the August 1990 storm due to high winds and debris.

Public expenditures include search and rescue, shelters, and emergency protection measures. The large expenses are for repairs to public facilities and clean up and disposal of debris. Most public facilities are insured, so the economic impact on the local treasury may well be small. 

Clean up and disposal can be a larger problem, especially with limited landfill capacity near the damage site. Preliminary damage assessments for public expenditures after the 1990 tornado totaled $4 million, 2/3 of that for debris clearance.

Earthquakes

Earthquakes are one of nature’s most damaging hazards. Earthquakes, and the potential damage from earthquakes, are more widespread that people realize. Earthquakes are caused by the release of strain between or within the Earth’s tectonic plates. The severity of an earthquake depends on the amount of strain, or energy, that is released along a fault or at the epicenter of an earthquake. The energy released by an earthquake is sent to the earth’s surface and released. 

There are several common measures of earthquakes, including the Richter Scale and the Modified Mercalli Intensity (MMI) scale. The Richter Scale is a measurement of the magnitude, or the amount of energy released by an earthquake. Magnitude is measured by seismographs. The Modified Mercalli Intensity is an observed measurement of the earthquake’s intensity felt at the earth’s surface. The MMI varies, depending on the observer’s location to the earthquake’s epicenter.

	Earthquake Measurement Scales

	Mercalli
	Richter
	Felt Intensity

	I
	0-4.3
	Not felt except by a very few people under special conditions. Detected mostly by instruments

	II
	
	Felt by a few people, especially those on upper floors of buildings. Suspended objects may swing.

	III
	
	Felt noticeably indoors. Standing automobiles may rock slightly.

	IV
	4.3-4.8
	Felt by many people indoors, by a few outdoors. At night, some people are awakened. Dishes, windows, and doors rattle.

	V
	
	Felt by nearly everyone. Many People are awakened. Some dishes and windows are broken. Unstable objects are overturned.

	VI
	4.8-6.2
	Felt by everyone. Many people become frightened and run outdoors. Some heavy furniture is moved. Some plaster falls.

	VII
	
	Most people are alarmed and run outside. Damage is negligible in buildings of good construction, considerable in buildings of poor construction,

	VIII
	6.0-7.3
	Damage is slight in specially designed structures, considerable in ordinary buildings, great in poorly built structures. Heavy furniture is overturned.

	IX
	
	Damage is considerable in specially designed buildings. Buildings shift from their foundations and partly collapse. Underground pipes are broken.

	X
	
	Some well-built wooden structures are destroyed. Most masonry structures are destroyed. The ground is badly cracked. Landslides occur on steep slopes.

	XI
	7.3-8.9
	Few, if any, masonry structures remain standing. Rails are bent. Broad fissures appear in the ground.

	XII
	
	Virtually total destruction. Waves are seen on the ground surface. Objects are thrown in the air.

	Source:  Multi-Hazard Identification and Risk Assessment


An earthquake’s intensity depends on the geologic makeup of the area and the stability of underlying soils. The effects of earthquakes can be localized near its epicenter or felt significant distances away. For example, a 6.8-magnitude earthquake in the New Madrid Fault in Missouri would have a much wider impact than a comparable event on the California Coast. The thick sandstone and limestone strata of the central United States behave as “conductors” of the earthquake’s energy, and tremors can be felt hundreds of miles away. By contrast, the geology of the West Coast allows the energy to be dissipated relatively quickly which keeps the affects of the earthquake more localized. 

Earthquakes can trigger other types of ground failures which could contribute to the damage. These include landslides, dam failures, and liquefaction. In the last situation, shaking can mix groundwater and soil, liquefying and weakening the ground that supports buildings and severing utility lines. This is a special problem in floodplains where the water table is relatively high and the soils are more susceptible to liquefaction. 

The Modified Mercalli and Richter Scales are compared in the table on the previous page, but it is important to note that the Mercalli Intensity varies based on the observer’s proximity to the epicenter. Using the example of a 6.8-magnitude earthquake event at the New Madrid Fault, the intensity in St. Louis may be “IX”, but in Kane County the intensity may be observed as a “VI.”

Historical events:  In the United States, the most frequent reports of earthquakes come from the West coast, but the largest earthquakes felt in the US occurred in Missouri in 1811 and 1812 along the New Madrid Fault. The Great New Madrid Earthquakes are the benchmarks from which all earthquakes in the Midwest are measured. An important fact is that the earthquakes of 1811 and 1812 were not single events. Rather the earthquakes were a series of over 2,000 shocks in five months. 

Five of these quakes were larger than a magnitude of 8 on the Richter Scale, which totally destroyed the town of New Madrid. The earthquakes caused the land to roll in visible waves that raised and sank land as much as 20 feet. The tremors of these earthquakes were no doubt felt throughout all of Illinois, since the quakes are said to have rung church bells in New England.

There was a report of a quake at Fort Dearborn (Chicago) in August 1804. On October 31, 1895 an earthquake near Charlestown, Missouri measured 6.2 on the Richter Scale and caused damage up to level IX on the MMI Scale. The US Geological Survey website, “Earthquake History of Illinois” provides the following reports:

Among the largest earthquakes occurring in Illinois was the May 26, 1909, shock which knocked over many chimneys at Aurora. It was felt over 500,000 square miles and strongly felt in Iowa and Wisconsin. Buildings swayed in Chicago where there was fear that the walls would collapse. Beds moved on their casters…. [G]as line connections broke at Aurora. [This was listed as an MMI VII.]

In January, 1912 an MMI VI occurred “Near Aurora, Freeport, Morris, and Yorkville, Illinois…The highest intensity was reported at those towns in Kane, Stephenson, Grundy, and Kendall Counties, respectively. Slight damage to chimneys was reported at Batavia and Geneva, Ill., north of Aurora, in Kane County. Two distinct shocks were observed at some places.
Frequency:  About 200 earth​quakes happen each year in the New Madrid seismic zone, but most are too small to be felt by people. The larger ones are listed in the table to the right. None of these caused much damage in the affected areas of the state. 

Small earthquakes ranging in magnitude from 3.0 to 5.0 on the Richter scale occur about once every 20 years in Kane County. The most significant of these was the May 26, 1909 quake described on the previous page. 

Although it is estimated that the earthquakes of 1811 and 1812 are likely to occur once every 500 to 600 years, it is still likely that a damaging earthquake (6.0 to 7.6 on the Richter Scale) is likely to occur in this lifetime. The table to the right shows the estimated probability of damaging earthquakes in Illinois.

According to the Central U.S. Earthquake Consortium, Kane County is in an earthquake intensity zone of VI (MMI Scale) for a 7.6-magnitude earthquake along the New Madrid Seismic Zone. There is a 19% – 29% chance that the County will be hit with an earthquake with a MMI intensity of VI over the next 35 years. This would be slightly less than a 1% chance in any given year. As noted in the table on page 2-32, this level of quake would be felt by everyone, but would cause minor structural damage.

It is important to note that the level of damage is dependent on the location of the earthquake. There are faults and other potential sources of a quake closer to Kane County than New Madrid, Missouri.

Safety:  Approximately 1,600 people have been killed by earthquakes in the US since colonial times, 1,000 of them were in California and 700 of those were in the 1906 San Francisco quake. “Trauma caused by partial or complete collapse of human-made structures is the overwhelming cause of death and injury in most earthquakes.” (The Public Health Consequences of Disasters, pages 18 – 19.) 

Vulnerable buildings, roads, bridges and utility lines and the unpredict​ability and instantaneous nature of earthquakes can result in enormous losses of life. The table to the right shows the number of deaths in the larger quakes in the United States over the last 30 years. Note that some earthquakes with high Richter ratings, such as the one at Big Bear Lake, have low death counts because they occurred in unpopulated areas.

Because the greatest potential for loss of life is to people within a collapsing building, the threat to Kane County residents is directly related to the condition of the buildings. This is discussed below under building damage. Other life safety threats include collapsing roads and bridges, flooding from dam breaches, fires from ruptured gas lines, and release of hazardous chemicals from broken storage tanks or trucks. 
Health:  The main health concerns from earthquakes arise from sheltering people and caring for injuries. These would be the same as for other quick and destructive hazards, such as tornadoes. 

Building damage:  Generally, wood frame buildings and structures on solid ground fare best during an earthquake. Wood frame buildings are flexible enough to withstand ground shaking and swaying. Evaluations of recent earthquakes found that damage was primarily caused to:

· Unreinforced masonry structures,

· Older buildings with some degree of deterioration, 

· Buildings without foundation ties.

· Multi-story structures with open or “soft” first floors, and

Most building codes have standards related to the first three concerns. This means that the most threatened buildings are older ones (built before current codes), masonry ones, and taller ones with open first floors.

In addition to the building type, damage is related to the underlying soils. Buildings on solid ground fare better, while those on loose or sandy soils will suffer more from shaking. These can be found in floodplains. If there is enough water present, the shaking can liquefy the underlying soils, which removes the support under the foundation.

Given the relatively low threat of a quake at a MMI scale of VII or greater, the threat to buildings in Kane County would be limited to large, older, unreinforced masonry structures. There is no readily available data on the number and location of these types.

Critical Facilities:  Damage to critical facilities would be similar to damage to other types of buildings. However, sometimes, just a little damage can render the facility useless. Example:  a minor shift in a fire station can effectively clamp the doors shut. If the fire trucks cannot get out, the fire department’s critical duties cannot be performed.

We do not know which critical facilities are large, older, unreinforced masonry structures or which are most exposed to damage or disruption from an earthquake. Collecting such information would be useful to the mitigation effort. There is GIS-based software available from FEMA, called HAZUS, that can help identify potential problem sites.
Economic Impact:  As with tornadoes, the major impact of an earthquake on the local economy is damage to businesses and infrastructure. Public expenditures for repairs to public facilities and clean up and disposal of debris can be high, especially if the structures are not insured for earthquakes. 
Damage to infrastructure and utilities can be very high. Roads and bridges can suffer substantial damage. Subsurface pipes, such as water and gas lines, can break. Water supply dams can be breached. Power poles can fall. While these can all be repaired, it may take a long time depending on how widespread the damage is. The longer it takes, the greater the economic impact and likelihood that some businesses will not recover.

2.4. Thunderstorms

Thunder​storms are most likely to happen in the spring and summer months and during the afternoon and evening hours but can occur year-round and at all hours. The biggest threats from thunderstorms are flash flooding and lightning. In most cases, flash flooding occurs in small drainage areas where water quickly accumulates before it drains to the mapped floodplains discussed in sections 2.1 and 2.2. When taken together, these local drainage problems can be as great a problem as overbank flooding.

Most municipalities have areas of flooding related to local drainage, some more than others. It appears that local drainage flooding is more problematic than overbank flooding in many municipalities…. 

Local drainage problems are often the result of structures located in isolated depressions and former wetlands with no surface outlet. Other local drainage problems are associated with older developments (post World War II and pre-detention) that were constructed without effective stormwater drainage systems. (Comprehensive Stormwater Management Plan, page 37)

Lightning, which occurs during all thunderstorms, can strike anywhere. Generated by the buildup of charged ions in a thundercloud, the discharge of a lightning bolt interacts with the best conducting object or surface on the ground. The air in the channel of a lightning strike reaches temperatures higher than 50,000°F. The rapid heating and cooling of the air near the channel causes a shock wave which produces thunder.

Other threats from thunderstorms include downburst winds, high winds, hail and tornadoes. Downburst winds are strong, concentrated, straight-line winds created by falling rain and sinking air that can reach speeds of 125 mph (200 km/h). 

Hailstones are ice crystals that form within a low-pressure front due to warm air rising rapidly into the upper atmosphere and the subsequent cooling of the air mass. Frozen droplets gradually accumulate on the ice crystals until, having developed sufficient weight, they fall as precipitation. The size of hailstones is a direct function of the severity and size of the storm. Significant damage does not result until the stones reach 1.5 inches in diameter, which occurs in less than half of all hailstorms.

The National Weather Service classifies a thunderstorm as severe if its winds reach or exceed 58 mph, produces a tornado, or drops surface hail at least 0.75 inch in diameter. Compared with other atmospheric hazards such as tropical cyclones and winter low pressure systems, individual thunderstorms affect relatively small geographic areas. The average thunderstorm system is approximately 15 miles in diameter (75 square miles) and typically lasts less than 30 minutes at a single location. However, weather monitoring reports indicate that coherent thunder-storm systems can travel intact for distances in excess of 600 miles.

Historical events:  Generally, thunderstorms and their accompanying hazards do not warrant a disaster declaration or a lot of documentation. Based on the reports submitted by the municipalities, there have been many storms and they have had a variety of impacts. These are listed in the table on page 2-39.

Storms in July 1993 caused numerous flash flood events. Three to six inches fell over portions of McHenry, DeKalb, Kane, DuPage, and Cook counties on July 18-19.  Some 500 residents below an earthen dam were evacuated in McHenry County after officials expressed concerns the dam might break. Fortunately the dam held. In DeKalb County, 300-400 residents of a trailer park were evacuated in Sycamore due to flash flooding of the Kishwaukee River.

Frequency:  The Kane County area averages 60 – 70 thunderstorm events each year (Multi Hazard Identification and Risk Assessment, page 31). They average an hour in duration. It is estimated that only five storms each year have the hailstorms and high winds to be considered a severe thunderstorm. Assuming the average severe storm affects 100 square miles, the odds of a severe thunderstorm hitting any particular square mile in Kane County are 1 to 1 or 100%. 

Safety:  The threat to life varies by the cause of death. Between 1995 and 2000, the National Weather Service reported 20 people in Illinois were killed by flash floods, wind and lightning brought by thunderstorms (see table). Hail rarely causes loss of life. 

Most of these deaths can be prevented through safe practices. Much information has come out over the last 20 years about lightning safety, for example. Before 1990, an average of 89 people were killed by lightning each year. By 2000, this number had dropped to 52.

Health:  No special health problems are attributable to thunderstorms, other than the potential for tetanus and other diseases that arise from injuries and damaged property.
When lightning strikes a human being, serious burns or death are the common outcomes. For every person killed by lightning, three people are injured. For those who survive, their injuries can lead to permanent disabilities. 70% of the survivors suffer serious, long-term effects, such as memory loss, sleep disorders, depression, and fatigue.

Buildings:  As with tornadoes, mobile homes are at a high risk to damage from thunderstorms. Wind and water damage can result when windows are broken by flying debris or hail. Lightning can cause direct damage to structures (especially those without lightning protection systems) and can cause fires that damage forests and structures. In 1993, damage from thunderstorm winds was $348.7 million and lightning caused an additional $32.5 million in damage.

Hail can inflict severe damage to roofs, windows and siding, depending on hailstone size and winds. One study of insured losses in St. Louis found that 75% of the dollar damage was to roofing, 12% to awnings, 6% to exterior paint, 4% to glass and 3% to siding (Hail Loss Potential in the US, page 2). The Village of Virgil reports that the May 12, 1998 hailstorm caused an average damage of $15,000 – $20,000 per home, with some as high as $100,000.

During the period 1994 – 2000, the insurance industry paid out $17.5 billion in claims, or an average of $2.5 billion per year. Sixty-six percent of the losses were to personal buildings, 15% to commercial buildings, and 19% to vehicles (IBHS website). A four day series of hailstorms and tornadoes in the Midwest in April 1994 produced 300,000 insurance claims – more than Hurricane Andrew or the Northridge earthquake (Multi-Hazard Identification and Risk Assessment, page 60).

Of the nation’s “Top Ten” hailstorms between 1994 and 2000, number 4 was the May 18, 2000, storm in the Chicago suburbs. A total of $572 million was paid in property claims.

	Recent Thunderstorms and Their Impacts

	Date
	Location
	Hazard
	Reported Impact

	7/29/93
	Algonquin
	Flash flood
	11 Village vehicles flooded, $130,000 to replace them, repair the Historic Village Hall parking lot

	6/14/94
	Aurora
	Wind
	Power outages, downed trees

	6/94
	St. Charles
	Flash flood
	50-100 properties damaged ($100,000 damage)

	7/7/94
	Aurora
	Microburst
	Property damage (see photo page 2-37)

	5/9/95
	Aurora
	¾” Hail
	

	6/2/95
	Elgin
	Flash flood
	Businesses closed due to flooded streets

	5/96
	Geneva
	Rain
	5,000 children’s books in the public library were damaged ($13,000)

	7/97
	Burlington Twp
	Flash flood
	$1,000 to repair bridge 

	7/97
	St. Charles
	Flash flood
	50 properties damaged ($50,000 in damage)

	5/5/98
	Sleepy Hollow
	Hail
	Roof damage

	5/12/98
	Virgil
	Hail
	Roof, siding and vehicle damage

	6/15/00
	Elgin
	Flash flood
	4 families evacuated

	6/1/01
	Carpentersville
	Lightning
	Damaged communications system within police and village departments ($5,300), and Opticom system for emergency response vehicles 

	7/7/01
	Huntley
	Lightning
	House damaged ($8,000 in damage)

	7/22/01
	Huntley
	Lightning
	House damaged ($5,000 in damage)

	8/22/01
	Sleepy Hollow
	Lightning
	Phone system damaged

	Spring/02
	Plato Township
	Flash flood
	Loss of crops

	6/10/02
	Huntley
	Lightning
	House damaged ($32,000 in damage)

	6/10/02
	South Elgin
	Lightning
	Aerial siren destroyed (also damaged in 2000)

	7/02
	South Elgin
	Flash flood
	Thornwood Way closed, 2 cars totaled

	8/02
	Lily Lake
	Lightning
	$2,500 - $3,000 damage to a residence

	7/03
	County-wide
	Lightning
	Widespread strikes and house fires

	7/03
	South Elgin
	Lightning
	One fire fighter injured by lightning

	Source:  Municipal reports


Critical Facilities:  Critical facilities are susceptible to the same damage and disruption from thunderstorms as other buildings. Emergency operations can be disrupted as thunderstorms and lightning affect radio communications and antennas are a prime target for lightning.

Economic Impact:  Thunderstorms, flash flooding, wind and hail can all (or separately) destroy crops in the field. Long stemmed vegetation, such as corn and wheat, is particularly vulnerable to hail. Winds greater than 39 miles per hour can damage crops during the growing season. Lightning is one of the major causes of forest fires. Fortunately, these impacts are relatively localized.

Thunderstorms can impact transportation and utilities. Airplanes have crashed when hit by downbursts or lightning. Automobiles and their windshields are subject to damage by hail. The May 12, 1998 hailstorm in Virgil damaged 75 vehicles.

Power lines can be knocked out by lightning or knocked down by wind and debris. Lightning can also cause power surges that damage appliances, electronic equipment and computers. 

2.5. Winter/Ice Storms

The Illinois Emergency Management Agency defines a severe winter storm as a storm that meets one or more of the following criteria: 

· A snowstorm that produces six inches or more of snow within 48 hours or less, 

· An ice storm in which 10% of the cooperative National Weather Service stations in Illinois report glaze, and/or 

· A snowstorm or ice storm in which deaths, injuries, or property damage occurs. 

There are many ways for winter storms to form, but certain key ingredients are needed. First temperatures must be below freezing in the clouds and near the ground. There must be a source of moisture in the form of evaporating water. Then lift in the atmosphere causes the moisture to rise and form clouds of precipitation. 

Winter storms in the Midwest are caused by Canadian and Arctic cold fronts that push snow and ice deep into the interior region of the United States. Our area is also subject to lake effect snowstorms that develop from the passage of cold air over the relatively warm surface of Lake Michigan which can cause heavy snowfall and blizzard conditions. 

Winter storms can occur as heavy snowfalls, ice storms or extreme cold temperatures. Winter storms can occur as a single event or they can occur in combination which can make an event more severe. For example, a moderate snowfall could create severe conditions if it were followed by freezing rain and subsequent extremely cold temperatures. The aftermath of a winter storm can impact a community or region for weeks, and even months.

Snow:  Heavy snowfalls can range from large accumulations of snow over many hours to blizzard conditions with blowing snow that could last several days. The National Weather Service’s snow classification is in the table on the next page.

	Snow Classifications

	Blizzard
	Winds of 35 miles per hour or more with snow and blowing snow reducing visibility to less that ¼ mile for at least 3 hours.

	Blowing Snow
	Wind-driven snow that reduces visibility. Blowing snow may be falling snow and/or snow on the ground picked up by the wind.

	Snow Squalls
	Brief, intense snow showers accompanied by strong, gusty winds. Accumulation may be significant.

	Snow Showers
	Snow falling at varying intensities for brief periods of time. Some accumulation possible.

	Snow Flurries
	Light snow falling for short duration with little or no accumulation.

	Source:  National Weather Service


Ice Storms:  An ice storm occurs when freezing rain falls from clouds and freezes immediately upon impact. Freezing rain is found in between sleet and rain. It occurs when the precipitation falls into a large layer of warm air and then does not have time to refreeze in a cold layer (near or below 32°F) before it comes in contact with the surface which is also near or below 32°F, as illustrated below.
Note that ice jam flooding is covered under the flood hazard. It is not related to ice storms, but the break up of frozen rivers in later winter.

Historical Events:  One of the worst winter storms to impact the State was on January 26-27, 1967, when as much as 23 inches of snow fell on the Chicago area. Travel throughout northern Illinois was curtailed and areas to the south experienced a glaze of ice which made travel virtually impossible until January 29. Fifty deaths were directly attributed to this storm.

In 1979, a Federal snow emergency was declared when the northern third of the State received 6 inches or more of snowfall between January 12 and 14. The heaviest snowfall, between 12 and 20 inches, was recorded in the northeast quarter of the State, where traffic was paralyzed and transportation corridors closed. 

Reports on smaller recent winter storms are summarized in the table below.

	Recent Winter/Ice Storms and Their Impacts

	Date
	Location
	Hazard
	Reported Impact

	Winter 90
	Geneva
	Snow
	Roof leak resulted in water damage

	Winter 94
	Geneva
	Snow
	Roof leak resulted in water damage

	Feb 96
	Geneva
	Cold
	Frozen sprinkler burst, causing water damage

	Feb 97
	Montgomery
	Snow
	Some businesses closed

	Jan 99
	County-wide
	Snow
	Federal disaster declaration

	
	Batavia
	Snow
	$70,000 snow removal bill

	
	Blackberry Twp.
	Snow
	$4,000 overtime for snow removal

	
	Geneva
	Snow
	$68,000 for snow removal and salting

	
	North Aurora
	Snow
	$18,700 for snow removal

	
	St. Charles Twp.
	Snow
	$24,000 for snow removal

	Dec 00
	County-wide
	Snow
	Federal disaster declaration

	
	Blackberry Twp.
	Snow
	$7,800 snow removal bill

	
	Batavia
	Snow
	$54,000 snow removal bill

	
	Geneva
	Snow, ice
	$31,000 damage to the public library

	
	Montgomery
	Snow
	$50,000 for Public Works and Police staff`

	
	North Aurora
	Snow
	$5,300 snow removal bill

	
	St. Charles Twp.
	Snow
	$7,800 for snow removal

	
	South Elgin
	Snow
	$60,000 snow removal, downtown closed 3 days

	Dec 01
	Huntley
	Snow
	Businesses shut down

	
	Geneva
	Snow
	$44,000 for snow removal and salting

	Source:  Municipal reports


Frequency:  During the 20th century, there were at least two severe winter storms in Illinois each year. In an average year, five severe winter storms strike somewhere in the state. Due to the geographic latitude, and its proximity to the Great Lakes, most of these would hit Kane County, although ice storms are more common in the central part of the state, where temperatures are warmer. Therefore, the odds of a winter storm hitting Kane County in any given year are 1:1 or a 100% chance.

Safety:  Winter storms bring the following two types of safety hazards:

· Weather related hazards, including hazardous driving and walking conditions and heart attacks from shoveling snow.

· Extreme cold, from the low temperatures, wind chill, and loss of heat due to power outages. 

In the United States, the number of deaths peaks in midwinter and reaches a low point in late summer, but most deaths are not directly related to the weather. The table to the right shows that winter storms have lead to more deaths in Illinois that any other natural hazard. Certain populations are especially vulnerable to the cold, including the elderly, the homeless, and lower income families with heating problems. 

Health:  About 70% of the injuries caused by snow and ice storms result from vehicle accidents and 25% occur to people caught out in the storm. 

The effect of cold on people is usually made more severe by the impact of wind chill factors. Wind chill is reported as a temperature, but is not the actual temperature. Rather it is how wind and cold feel on exposed skin. As the wind increases, heat is carried away from the body at an accelerated rate, driving down the body temperature. 

Extreme cold can result in people and animals suffering from frostbite and hypothermia. Frostbite is damage to tissue caused by the effects of ice crystals in frozen tissue. Extremities (hands, feet, ears, nose) with more circulation difficulties are most frequently affected. 

Hypothermia is the lowering of the core body temperature. It is “clinically significant” when the body temperature is below 95°F. Severe hypothermia occurs when the body’s temperature drops below 85°F, resulting in unconsciousness. If help does not come, death follows. Great care is needed to properly rewarm even mild cases.

Buildings:  Historically, roofs would collapse due to heavy snow loads, but most buildings in Kane County are now constructed with low temperatures, snow loads and ice storms in mind. With today’s energy consciousness, buildings are much better insulated than they were 50 years ago. Winter storms do not have a major impact on buildings.

Critical Facilities:  The major impacts of snow and ice storms on property are to utilities and roads. Power lines and tree limbs are coated with heavy ice resulting in disrupted power and telephone service, often for days. Even small accumulations of ice can be extremely dangerous to motorists and pedestrians. Bridges and over passes are particularly dangerous because they freeze before other surfaces.

Economic impact:  Loss of power means businesses and manufacturing concerns must close down. Loss of access due to snow or ice covered roads has a similar effect. The effects are particularly difficult when the storm is widespread, like the ones in 1967 and 1979 were. 

Prolonged periods of snow and cold temperatures can be damaging to agriculture. Fruit trees can be damaged by severe cold or ice accumulation, and livestock may freeze or be more susceptible to disease. Rapid melting of heavy snow cover in the spring can flood farmland and delay spring planting. 

2.6. Conclusions

This chapter provides information on the five natural hazards that have the greatest impact on Kane County:  floods, tornadoes, earthquakes, thunderstorms and winter/ice storms. Data on the hazards are provided in terms of severity, frequency and historical occurrences. 

The impacts of these hazards are reviewed under four categories:  impact on people (e.g., safety and health), damage to buildings, damage to critical facilities, and economic disruption (damage to businesses and infrastructure).

While it is hard to compare different natural phenomena, a general summary can show how they impact the County. This is done in the table on the next page, “Impact of the Hazards.”

Frequency:  The annual chance column in the table shows the likelihood of occurrence in any given year. These numbers are discussed in the “Frequency” section of each hazard.

Location:  The location and area affected by a single occurrence is shown.

Safety:  The safety hazard rating for thunderstorms and winter/ice storms is relatively high because each has killed 20 people in Illinois since 1995. Floods have resulted in 11 deaths and tornadoes 4 during the same time period. There have been no killer earthquakes in Illinois since 1995 and the 1% chance quake is only expected to cause minor damage to buildings.

	Impact of the Hazards
	Economic Disruption
	Businesses, roads damaged/closed
	Roads closed
	Businesses, roads damaged/closes
	Utility lines down
	Minor impact
	Hail damage to crops, transportation disrupted, power surges
	Utility lines down, livestock threatened

	
	Vulnerable Critical Facilities
	18 facilities
	3 Emergency response facilities, 2 casinos
	N/A
	Schools, buildings   with large spaces
	Masonry structures,  items on shelves, etc.
	Radio communications disrupted
	Power losses

	
	Property Damage
	Major
	Moderate
	Major
	Major
	Minor
	Minor
	Minor

	
	Safety Hazard
	Med
	Med
	Med
	Med
	Low
	High
	High

	
	Sq. miles Affected
	57
	13
	N/A
	1
	100
	100
	500

	
	Impact Location
	Floodplains
	Floodways
	Floodplains
	Anywhere
	Urban areas
	Anywhere
	Anywhere

	
	Annual Chance
	1%
	10%
	< 1%
	30%
	1%
	100%
	100%

	
	Hazard
	Base Flood
	10-year Flood
	Dam Failure
	Tornadoes
	Earthquakes
	Thunderstorms
	Winter Storms


Property damage:  The property damage column is a factor of the estimated damager per structure times the number of structures likely to be damaged by the hazard. A tornado that will destroy 50 $100,000 homes produces $5 million in property damage, the same as a flood that causes $25,000 in damage to 200 homes.

Critical facilities:  The types of critical facilities and infrastructure that are affected are listed.

Economic disruption:  Typical impacts on businesses and utilities are listed in this column.

Overall, we have adequate data on the hazards affecting the County as a whole. However, to measure the impact on individual communities and locations, such as critical facilities, requires additional effort beyond the scope of this county-wide plan. It is recommended that each critical facility be investigated further to determine its vulnerability to damage by the hazards reviewed in this chapter.
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Fujita Tornado Scale


F0 	Gale tornado 40-72 mph, chimney damage, tree branches broken


F1 	Moderate tornado 73-112 mph, mobile homes pushed off foundations or overturned


F2 	Significant tornado 113-157 mph, considerable damage, mobile homes demolished, trees uprooted


F3 	Severe tornado 158-206 mph, roofs and walls torn down, trains overturned, cars thrown around


F4 	Devastating tornado 207-260 mph, well-constructed walls leveled


F5 	Incredible tornado 261-318 mph, homes lifted off foundation and carried considerable distances, autos carried as far as 100 meters


Tornadoes are classified as F0 through F5, based on wind speed and damage levels using the Fujita Tornado Scale





Map 2-5. Tornado Frequency
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Source:  Illinois Emergency             Management Agency
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Effects of soaking on walls, 


floors and cabinets
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Soaking damages most household contents
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� Post-flood silt, mold and mildew
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Floodplain/Floodway Delineation


The upper schematic identifies the channel, floodway and fringe portions of the base floodplain, which is shown in the lower map as a Zone AE on the Flood Insurance Rate Map (FIRM). The floodway is shown on the FIRM with diagonal lines. The Zone X is the area mapped as higher than the base floodplain, but it may still have local drainage and flooding problems.





Map 2-2. Isohyet of the July 1996 rainfall
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Source:  Illinois State Water Survey








What are the odds of a flood?


The term “100�year flood” has caused much confusion for people not familiar with statistics. Another way of looking at it is to think of the odds that a base flood will happen sometime during the life of a 30�year mortgage (26% chance).


Chance of Flooding over a Period of Years


 	Time      		 	   Flood Size


	  Period    10-year    25-year    50-year   100-year


	   1 year	10%	 4%	  2%	     1%


	10 years	65%	34%	18%	   10%


	20 years	88%	56%	33%	   18%


	30 years	96%	71%	45%	   26%


	50 years	99%	87%	64%	   39%


Even these numbers do not convey the true flood risk because they focus on the larger, less frequent, floods. If a house is low enough, it may be subject to the 10- or 25�year flood. During the proverbial 30�year mortgage, it may have a 26% chance of being hit by the 100�year flood, but the odds are 96% (nearly guaranteed) that a 10�year flood will occur during the 30 year period. Compare those odds to the only 5% chance that the house will catch fire during the same 30�year mortgage.





Map 2-1. Kane County Watersheds and Floodplains
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Source:  Kane County GIS
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Source:  Chicago Tribune, August 28,1990
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Building damaged by microburst,                     July 7, 1994 storm in Aurora


Source:  Aurora Emergency Management








Probability of Earthquake Event in The New Madrid Seismic Zone�
�
Richter�
Year 2000�
Year 2035�
�
6.3�
40% - 63%�
86% - 97%�
�
7.6�
5.4% - 8.7%�
19% - 29%�
�
8.3�
0.3% - 1.0%�
2.7% - 4.0%�
�
Source: Illinois State Geological Survey�
�






Thunderstorm Deaths, Illinois and United States�
�
�
Lightning�
Wind�
Flash Flood�
Total�
�
�
IL�
US�
IL�
US�
IL�
US�
IL�
US�
�
1995�
1�
85�
2�
38�
�
60�
3�
183�
�
1996�
2�
52�
�
23�
2�
94�
4�
169�
�
1997�
1�
42�
�
37�
�
86�
1�
165�
�
1998�
�
44�
�
41�
�
118�
0�
203�
�
1999�
2�
46�
�
29�
�
60�
2�
135�
�
2000�
0�
51�
1�
25�
3�
29�
4�
105�
�
2001�
5�
44�
1�
17�
�
35�
6�
96�
�
Total�
11�
364�
4�
210�
5�
482�
20�
1,056�
�
Deaths from flash floods are also counted in the table on page 2-12.


Source:  National Weather Service. 








Recent Earthquakes Felt in Illinois�
�
Richter�
Date�
Epicenter�
�
5.0�
May 10, 1987�
Near Lawrenceville IL�
�
4.5�
Sep. 28, 1989�
15 miles south of Cairo, IL�
�
4.7�
Apr. 27, 1989�
15 miles SW of Caruthersville, MO�
�
4.6�
Sep. 26, 1990�
10 miles south of Cape Girardeau, MO�
�
4.6�
May 3, 1991�
10 miles west of New Madrid, MO�
�
4.2�
Feb. 5, 1994�
Lick Creek-Goreville Area�
�
Source:  Illinois Hazard Mitigation Plan 2000�
�






�
FEMA Disaster Assistance Payments to Public Agencies, July 1996 Flood�
�
Applicant�
FEMA $ Assistance Received�
A. Debris Removal�
B. Emergency Measures�
C. Roads and Bridges�
D. Water Control Facilities�
E. Buildings and Equipment�
F. Utilities�
G. Parks, Rec, and Other�
�
Aurora (City)�
2,562,979�
X�
X�
X�
X�
�
�
�
�
Aurora (Township)�
61,616�
�
�
�
�
�
�
�
�
Aurora East School Dist. 131�
432,296�
�
X�
�
�
X�
�
�
�
Aurora Met. Exp. Aud. Authority�
69,286�
�
X�
�
�
X�
�
�
�
Aurora Twp. Highway Dept.�
196,344�
X�
X�
X�
�
�
�
�
�
Batavia (City)�
129,715�
X�
X�
X�
X�
X�
X�
�
�
Big Rock Twp. Highway Dept.�
23,274�
�
�
X�
�
�
�
�
�
Blackberry (Township)�
27,675�
�
�
X�
�
�
�
�
�
Campton (Township)�
15,639�
�
�
X�
�
�
�
X�
�
Elburn (Village)�
48,035�
X�
X�
X�
X�
X�
X�
X�
�
Fox Valley Park Dist.�
73,525�
X�
�
�
X�
�
�
X�
�
Geneva (City)�
72,836�
X�
X�
X�
X�
�
X�
�
�
Geneva Park Dist.�
10,218�
�
�
�
�
�
�
X�
�
Geneva Twp. Road District�
25,924�
X�
X�
X�
X�
�
�
�
�
Ill. Math & Science Academy�
150,197�
�
�
�
�
X�
�
�
�
Kane Co. Div. of Transportation�
427,987�
�
X�
X�
X�
�
�
�
�
Kane Co. Forest Preserve Dist.�
37,863�
X�
X�
X�
X�
X�
�
X�
�
Kane Co. Health Dept.�
14,445�
�
X�
�
�
�
�
�
�
Kane Co. Sheriff Office�
2,139�
�
X�
�
�
X�
�
�
�
Kane County�
54,132�
�
�
�
�
X�
�
�
�
Kaneland Comm. Sch. Dist. 302�
11,514�
�
�
�
�
X�
�
�
�
Lily Lake (Village)�
5,779�
�
�
X�
�
�
X�
�
�
Maple Park (Village)�
7,724�
�
�
�
�
X�
X�
�
�
Montgomery (Village)�
452,577�
X�
X�
X�
�
�
�
�
�
Montgomery/Countryside Fire Dist.�
21,978�
�
X�
�
�
X�
�
�
�
North Aurora (Village)�
29,924�
X�
X�
X�
�
�
�
�
�
Quad County Urban League�
8,254�
�
�
�
�
X�
�
�
�
Science and Technology Center�
1,182�
�
�
�
�
X�
�
�
�
Sugar Grove (Township)�
17,467�
X�
�
�
�
�
�
�
�
Sugar Grove (Village)�
47,044�
X�
X�
X�
�
�
�
�
�
Waubonsee Community College�
33,901�
�
�
�
�
X�
�
�
�
West Aurora School Dist. 129�
1,000�
X�
X�
�
�
X�
�
�
�
Kane County Total�
$5,074,469�
�
�
�
�
�
�
�
�
Source:  FEMA�
�






US Earthquakes Deaths since 1970�
�
Year�
Location�
Richter�
Deaths�
�
1971�
Los Angeles, CA�
6.4�
65�
�
1975�
Hawaii�
7.2�
2�
�
1983�
Coalinga, CA�
6.5�
1�
�
1987�
Whittier, CA�
5.9�
8�
�
1989�
Loma Prieta, CA�
7.1�
62�
�
1991�
Arcadia, CA�
6.0�
2�
�
1992�
Big Bear Lake, CA�
7.4�
2�
�
1994�
Northridge, CA�
6.9�
57�
�
Source:  Citizen’s Guide to Geologic Hazards�
�






Flood Depths Above Channel Bottom�
�
Stream�
10-Year�
100-Year�
�
Fox at Montgomery�
10�
12�
�
Fox at St. Charles�
9�
11.5�
�
Fox at Carpentersville�
9�
12�
�
Blackberry Creek �
7-9 �
8-9�
�
Ferson Creek �
5�
6�
�
Otter Creek�
5�
6�
�
Tyler Creek�
6�
8�
�
Jelkes Creek�
3.5�
4.5�
�
Welch Creek �
6�
9�
�
Hampshire Creek�
4�
5�
�
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Thunderstorms bring lightning and local flash flooding
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Source:  University of Nebraska website, http://hpccsun.unl.edu/nebraska/icestorms.html
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Windows and cars are especially                   vulnerable to hail damage


Source:  University of Nebraska website
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Typical ice jam locations


Source:  Association of State Floodplain Managers








Injuries Related to Cold


50% happen to people over 60 years old


More than 75% happen to males


About 20% happen at home





Winter Storm Deaths


Illinois and United States�
�
�
Winter Weather�
Cold Related�
Total�
�
�
IL�
US�
IL�
US�
IL�
US�
�
1995�
�
11�
�
22�
0�
33�
�
1996�
1�
86�
5�
62�
6�
148�
�
1997�
10�
90�
8�
51�
18�
141�
�
1998�
2�
68�
�
11�
2�
79�
�
1999�
2�
41�
1�
7�
3�
48�
�
2000�
1�
33�
�
15�
1�
48�
�
2001�
�
18�
�
4�
0�
22�
�
Total�
16�
347�
14�
172�
30�
519�
�
Source:  National Weather Service.
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A watershed includes all land that drains to a common channel





Flood Related Deaths, Illinois and United States�
�
�
Vehicle�
Outdoors�
Indoors�
Total�
�
�
IL�
US�
IL�
US�
IL�
US�
IL�
US�
�
1995�
�
39�
1�
35�
�
6�
1�
80�
�
1996�
�
79�
2�
39�
�
13�
2�
131�
�
1997�
1�
46�
�
60�
�
12�
1�
118�
�
1998�
�
75�
1�
40�
�
21�
1�
136�
�
1999�
�
26�
1�
34�
�
8�
1�
68�
�
2000�
3�
24�
1�
13�
�
�
4�
37�
�
2001�
1�
24�
�
20�
�
4�
1�
48�
�
Total�
5�
313�
6�
241�
0�
64�
11�
618�
�
Deaths are from river and flash floods. Most of the deaths are from flash floods.  Source:  National Weather Service





Map 2-4. Chicago Area Tornadoes
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Source:  Prof. Ted Fujita, University of Chicago
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Above ground lines are especially susceptible to damage by ice storms. The loss of power has a ripple affect to many other properties. 


Source:  Matthew Masek, University of Nebraska





East Dundee, 1988 –


Edward Vucsko, 33, a salesman of industrial sewing machines, had looked out on his backyard to watch the ice-coated river begin to swell slightly over its banks.


"So I went out to put down some sandbags, thinking I’d just put a few down and go back inside," Vucsko said. "In one hour, it was like somebody jammed a rag in the drain and everything backed up. Water in the house, everything."


Source:  Chicago Tribune, February 8, 1988
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West of Aurora, July 18, 1996


Blackberry Creek


Source:  Chris Dagiantis,


Kane County Development Department
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West of Aurora, July 18, 1996


I-88 at Orchard Road


Source:  Chris Dagiantis,


Kane County Development Department


























��
During the February 21, 1997, flood, the Elgin Fire Depart�ment evacuated 47 people in boats. Thirty-nine people needed to stay in shelters provided by the Red Cross and Elgin Township.�
�
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Scott Road, Welch Creek, July 20, 1996


Source:  Chris Dagiantis,


Kane County Development Department
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Chicago Area Tornadoes by Hour


Source:  Illinois State Water Survey
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Chicago Area Tornadoes by Month


Source:  Illinois State Water Survey





Kane County Tornadoes Since 1950�
�
Date�
Time�
Injuries�
Fujita�
�
April 28, 1955�
2100�
0�
F1�
�
August 23, 1956�
1400�
3�
F1�
�
August 23, 1956�
1400�
0�
F2�
�
August 06, 1958�
1710�
0�
F2�
�
August 03, 1960�
1630�
0�
F1�
�
April 11, 1965�
1600�
0�
F1�
�
April 19, 1966�
2240�
0�
F1�
�
April 21, 1967�
1710�
0�
F2�
�
June 09, 1974�
1840�
0�
F0�
�
June 20, 1974�
1810�
0�
F0�
�
June 07, 1980�
1338�
0�
F0�
�
July 16, 1980�
0255�
0�
F2�
�
May 15, 1982�
1400�
0�
F0�
�
May 05, 1991�
1618�
0�
F1�
�
July 02, 1993�
1800�
0�
F0�
�
May 28, 2003�
PM�
0�
F0�
�
Source:  National Weather Service�
�






Map 2-3. Repetitive Loss Areas
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