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Executive Summary

Hazard mitigation is the use of long-term and short-term policies, programs, projects, and other
activities to alleviate the death, injury, and property damage that can result from a disaster. Cook
County and a coalition of 121 municipal planning partners prepared and updated the 2019 Cook
County Multi-Jurisdictional Hazard Mitigation Plan (MJ-HMP) in order to identify the risks posed
by hazards and find ways to reduce their impacts. The plan reduces risk for those who live in, work
in, and visit the County.

Cook County Profile

Cook County is located in northeast lllinois on the western shore of Lake Michigan (see Figure:
Planning Area). It is the most populous of the 102 counties in Illinois, with a 2018 estimated
population of 5.18 million. In terms of area, it is the sixth largest county, covering approximately
945 square miles. Cook County makes up roughly 41 percent of the population of lllinois. The
surrounding counties are Lake and McHenry to the north, Kane, and DuPage to the west, and Will
to the southwest. Lake Michigan is the county’s eastern border along with the State of Indiana.

Cook County is the second most populous county in the United States, after Los Angeles County.
The county contains 135 municipalities, covering about 85 percent of the area of the county. The
remaining unincorporated areas are under the jurisdiction of the Cook County Board of
Commissioners, a 17-member board elected by district.

The planning area’s economy is strongly based in the educational services, health care, and social
assistance industry, followed by the professional, scientific, management, administrative, and
waste management industries. Major businesses include, but are not limited to, the U.S.
Government, Advocate Health System, JPMorgan Chase, Jewel-Osco, United Airlines, Abbott
Laboratories, American Airlines, and Walgreens. Major educational and research institutions in the
county include Northwestern University, Loyola University, DePaul University, the University of
Chicago, and the University of lllinois at Chicago.

Cook County has experienced 19 hazard events since 1967 for which federal disaster declarations
were issued. The Spatial Hazard Events and Losses Database for the United States (SHELDUS),
maintained by the University of South Carolina, includes many more hazard events. For Cook
County, SHELDUS lists 851 instances of direct property, crop, monetary, or human loss due to a
hazard event from 1960 through 2017 - an average of approximately 15 various direct loss events
per year.

11
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Participating Partners and the Planning Area

The responsibility for hazard mitigation lies with many, including private property owners; business and
industry; and local, state, and the federal government. Through multi-jurisdictional partnerships, local
jurisdictions within an area that has uniform risk exposure can pool resources and eliminate redundant
planning activities. Cook County opened this planning effort to all municipalities within the County.
Table: Planning Partners lists the planning partners that participated in the planning process and are
covered under this plan. The planning area was defined as all incorporated and unincorporated areas of
Cook County as well as the incorporated areas of cities that cross county boundaries. The planning area
boundary is shown in the figure below (Figure: Planning Area).

a_-_i___.‘—b
© [Ieianning Area Boundary

A =Cook County Boundary

==

> 0 2
— o -
I 7
£ x| A .
g & i e g
e ;| b5 A ot
£ A 2 !
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The jurisdictions not participating in the 2019 MJ-HMP are border jurisdictions and are part of
other county mitigation plans. See Coordination with other Agencies, Partners and Neighboring

Jurisdictions.

TABLE: PLANNING PARTNERS PLANNING PARTNERS COVERED BY THIS HAZARD MITIGATION PLAN

North Central South
Arlington Heights Bellwood Alsip
Barrington Berkeley Bedford Park
Bartlett Berwyn Blue Island
Des Plaines Broadview Bridgeview
Elk Grove Village Brookfield Burbank
Evanston City of Chicago Burnham
Glencoe Cicero Calumet City
Glenview Countryside Calumet Park
Golf Elmwood Park Chicago Heights

Hanover Park

Forest Park

Chicago Ridge

Hoffman Estates

Forest View

Country Club Hills

Inverness Franklin Park Crestwood
Kenilworth Harwood Heights Dixmoor
Lincolnwood Hillside Dolton
Morton Grove Hodgkins East Hazel Crest
Mount Prospect Indian Head Park Evergreen Park
Niles LaGrange Flossmoor
Northbrook LaGrange Park Ford Heights
Northfield Lyons Glenwood
Palatine Maywood Harvey
Park Ridge McCook Hazel Crest
Prospect Heights Melrose Park Hickory Hills
Rolling Meadows Norridge Hometown
Schaumburg Northlake Homewood
Skokie North Riverside Justice
South Barrington Oak Park Lansing
Streamwood River Forest Lemont
Wheeling River Grove Lynwood
Wilmette Riverside Markham
Winnetka Rosemont Matteson

Schiller Park

Merrionette Park
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Stickney

Midlothian

Stone Park

Oak Forest

Summit

Oak Lawn

Westchester

Olympia Fields

Western Springs

Orland Hills

Orland Park

Palos Heights

Palos Hills

Palos Park

Park Forest

Phoenix

Posen

Richton Park

Riverdale

Robbins

Sauk Village

South Chicago Heights

South Holland

Steger

Thornton

Tinley Park

University Park

Willow Springs

Worth

Not Participating in 2019

Not Participating in 2019 Cook

Not Participating in 2019 Cook County

Cook County MJ-HMP County MJ-HMP MJ-HMP
Barrington Hills Bensenville Frankfort
Buffalo Grove Burr Ridge Woodridge

Deerfield Elmhurst

Deer Park Hinsdale

East Dundee Oak Brook

Elgin
Roselle

14
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Plan Development and Organization

The 2019 Cook County MJ-HMP was updated by a planning team of Cook County Department of
Homeland Security and Emergency Management staff and expert consultants, with guidance from
a steering committee representing the planning partners and other local stakeholders. The key
steps in updating the plan were as follows:

Determine the Planning Area and Resources
Build and Reconvene the Planning Team
Outreach Strategy

Review and Update Community Capabilities
Update and Conduct the Risk Assessment
Update the Mitigation Strategy

Keep the Plan Current

Review and Adopt the Plan

Create a Safe and Resilient Community

©ONDORAOND=

The final plan consists of two volumes. Volume 1 includes all federally required elements of a disaster
mitigation plan that apply to the entire planning area. Volume 2 consists of all federally required
jurisdiction-specific elements, in individual annexes for each participating jurisdiction.

15
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Mission Goals and Objectives

The defined mission for the 2019 Cook County MJ-HMP is to “Identify risks and sustainable, cost-
effective actions to mitigate the impact of natural hazards to protect the life, health, safety, welfare, and
economy of the communities of Cook County.” Mitigation goals were established as follows:

1. Develop and implement sustainable, cost-effective, and environmentally sound risk-reduction
(mitigation) projects.
2. Protect the lives, health, safety, and property of the citizens of Cook County from the impacts of
natural hazards.
3. Protect public services and critical facilities, including infrastructure, from loss of use during natural
hazard events and potential damage from such activities.
4. Involve stakeholders to enhance the local capacity to mitigate, prepare for, and respond to the
impacts of natural hazards.
5. Develop, promote, and integrate mitigation action plans.
6. Promote public understanding of and support for hazard mitigation.
Thirteen objectives were established for the plan that meet multiple goals, serving as stand-alone
measurements of the effectiveness of the mitigation action. Proposed mitigation actions were evaluated
in part based on how many goals and objectives they would help to fulfill.

1. Eliminate or minimize disruption of local government operations caused by natural hazards through
all phases of emergency management.

2. Increase the resilience of (or protect and maintain) infrastructure and critical facilities.

3. Consider the impacts of natural hazards on future land uses in the planning area, including possible
impacts from climate change.

4. Integrate hazard mitigation policies into land use plans in the planning area.

5. Develop, improve, and protect systems that provide early warnings, emergency response
communications, and evacuation procedures.

6. Use the best available data, science and technologies to educate the public and to improve
understanding of the location and potential impacts of natural hazards, the vulnerability of building
types and community development patterns, and the measures needed to protect life safety.

7. Retrofit, purchase, or relocate structures in high hazard areas, including those known to be
repetitively damaged.

8. Establish partnerships among all levels of local government, the private sector, and/or
nongovernmental organizations to improve and implement methods to protect people and property.

9. Provide or improve flood protection on a watershed basis with flood control structures and drainage
maintenance plans.

10.Strengthen codes and land use planning and their enforcement, so that new construction or
redevelopment can avoid or withstand the impacts of natural hazards.

11.Encourage mitigation through incentive-based programs, such as the Community Rating System,
Firewise, and StormReady programs.

12.Reduce natural hazard-related risks and vulnerability to potentially isolated populations within the
planning area.

13.Encourage hazard mitigation measures that result in the least adverse effect on the natural
environment and that use natural processes.
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Hazards Addressed

The s

teering committee considered the full range of natural hazards that could impact the planning area

and identified the following hazards as presenting the most significant concern:

Dam or levee failure
Drought

Earthquake

Flood

Severe weather
Severe winter weather
Tornado

Detailed risk assessments were performed for each of these hazards of concern. Also, a brief qualitative
review was conducted of technological and human-caused hazards of interest epidemic or pandemic,
nuclear power plant incident, secondary impacts from incoming evacuees, widespread power outage,
hazardous material incident, and coastal erosion. Climate Change was addressed for each hazard, as
applicable.
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Risk Assessment Methodology
The risk assessments of the identified hazards of concern describe the risks associated with each hazard.
The following steps were used to define the risk of each hazard:

e Profile and update each hazard, describing the geographic area it affects, its frequency and severity,
and the warning time provided before a hazard event occurs.

e Use maps of hazard impact areas, as appropriate, to determine and update how many structures,
facilities, and systems are exposed to each hazard.

e Assess the vulnerability of exposed structures and infrastructure based on exposure and the
probability of occurrence of a hazard event. Tools such as the Federal Emergency Management
Agency’s (FEMA’s) hazard-modeling program called Hazus-MH were used to perform this
assessment for flood, dam failure, earthquake hazards, and tornado. Outputs similar to those from
Hazus-MH were generated for other hazards, using maps generated by the Hazus-MH program.

A detailed inventory of critical facilities and infrastructure were reevaluated for this plan using GIS
applications. Over 6,000 facilities were inventoried and uploaded into the Hazus-MH model to support
the risk assessment.
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Profile of Cook County Hazards of Concern

The following hazards are addressed in the 2019 Cook County MJ-HMP. A brief description of each
hazard is included in this section of the Executive Summary. For a more detailed analysis of each hazard,
please refer to Part 2. Risk Assessment.

e Dam and Levee Failure
e Drought

e Earthquake

e Flood

e Severe Weather

e Severe Winter Weather
e Tornado

[ 19
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Dam and Levee Failure

There are 40 dams in Cook County, all regulated by the Water Resources Division of the lllinois
Department of Natural Resources (IDNR). Importantly, 24 of these dams are classified as “high" (10)
or "significant" (14) hazard, which means they have significant downstream populations at risk if
the dam should fail. Flooding as a result of a dam and levee failure would significantly impact
properties and communities in the inundation zones. No records of dam failures in the planning
area are available, however.

There are also nine levee systems in Cook County. Although there is no history of levee failures in
the planning area, it should be noted that the State of lllinois experienced levee failures in 1993
and 2008. In 1993, 17 levee systems breached along the Mississippi River and the lllinois River just
north of where it meets the Mississippi River. Over 237,000 acres along the rivers were flooded.

Warning time for dam or levee failure varies depending on the cause of the failure. In events of
extreme precipitation or massive snowmelt, evacuations can be planned with sufficient time. In the
event of a structural failure due to an earthquake, there may be no warning time. Cook County and
its planning partners have established protocols for flood warning and response for dam failure in
the flood warning portion of its adopted emergency operations plan. These protocols are tied to
the emergency action plans created by the dam owners.

Important issues associated with dam and levee failure include the following:

e Federally regulated dams have an adequate level of oversight and sophistication in their
emergency action plans. However, the protocol for notifying downstream citizens of imminent
failure needs to be tied to local emergency response planning.

e Mapping that estimates inundation depths is needed for non-federal-regulated dams to better
assess the risk associated with dam failure from these facilities.

e Most dam failure mapping required at federal levels requires determination of the probable
maximum flood, which is a worst-case scenario and generally the event with the lowest
probability of occurrence. For non-federal-regulated dams, mapping of dam failure scenarios
that are less extreme than the probable maximum flood but have a higher probability of
occurrence could better illustrate areas potentially impacted by more frequent events to
support emergency response and preparedness.

e The concept of residual risk associated with structural flood control projects should be
considered in the design of capital projects and the application of land use regulations.

e Addressing security concerns and the need to inform the public of the risk associated with dam

failure is a challenge for public officials. Not all levees are reflected in the current flood mapping,

which makes complete delineation of the hazard area difficult.

See Part 2. Risk Assessment - Chapter 6. Dam and Levee Failure for the full analysis.
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Drought

Droughts originate from a deficiency of precipitation resulting from an unusual weather pattern. If the
weather pattern lasts a short time (a few weeks or a couple of months), the drought is considered short-
term. If the weather pattern becomes entrenched and the precipitation deficits last for several months
or years, the drought is considered to be long-term. Drought generally affects large geographic areas, so
drought descriptions in the hazard mitigation plan are usually for the entire State of lllinois rather than
the immediate planning area of Cook County.

The most severe droughts in Illinois occurred in the summer of 1934, the summer of 1931 and 1954. All
three of these events were categorized as extreme droughts. More recently, in September 1983, all 102
counties were declared state disaster areas because of high temperatures and insufficient precipitation.
In 1988, 54 percent of the state was impacted by drought-like conditions, resulting in disaster relief
payments to landowners and farmers exceeding $382 million. Historical drought data for the planning
area indicate there have been at least seven (7) significant droughts in the last 115 years, which equates
to a drought every 16 years on average, or a minimum of a 6.25-percent chance of a drought in any given
year.

Drought can have a widespread impact on the environment and the economy, although it typically
does not result in loss of life or damage to property, as do other natural disasters. The National
Drought Mitigation Center describes likely drought impacts as those affecting agriculture, water
supplies, and the risk of fire.

Scientists at this time do not know how to predict drought more than a month in advance for most
locations. How long a drought lasts depends on interactions between the atmosphere and the
oceans, soil moisture and land surface processes, topography, internal dynamics, and the
accumulated influence of weather systems on the global scale.

Crucial issues associated with drought include the following:

o |dentification and development of alternative water supplies
o Use of groundwater recharge techniques to stabilize the groundwater supply
o The probability of increased drought frequencies and durations due to climate change
e The promotion of active water conservation even during non-drought periods.
See Part 2. Risk Assessment - Chapter 7. Drought for the full analysis.
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Earthquake

An earthquake is the vibration of the earth’s surface following a release of energy in the earth’s
crust. Earthquakes tend to occur along faults, which are zones of weakness in the crust.
Earthquakes occur throughout lllinois, with most in the southern third of the state. Over 360
earthquakes have occurred in lllinois during the past 20 years, with 32 resulting in damage. Fifteen
events have been recorded in Cook, DuPage, Kane, Kendall, and Will Counties since 1804. Cook
County has experienced three earthquakes ranging from a magnitude of 3 (categorized as “minor”)
to 4.9 (categorized as “light”).

The actual movement of the ground in an earthquake is seldom the direct cause of injury or death.
Casualties generally result from falling objects and debris, because the shocks shake, damage or
demolish buildings and other structures. Disruption of communications, electrical power supplies
and gas, sewer and water lines should be expected. Earthquakes may trigger fires, dam failures, or
releases of hazardous material, compounding their effects. Any seismic activity of 6.0 or greater on
faults within the planning area would have significant impacts throughout the county. Earthquakes
of this magnitude or higher would lead to a massive failure of structures built on loose soils. Levees
and revetments constructed on such soils would likely fail, representing a loss of critical
infrastructure. These events could cause secondary hazards, including mudslides, that would
further damage structures.

There is currently no reliable way to predict an earthquake at any given location with any
significant warning time. Research is being done with warning systems that use the low energy
waves that precede major earthquakes to give approximately 40 seconds notice that a major
earthquake is about to occur. The warning time is very short but it could allow for someone to get
under a desk, step away from a hazardous material they are working with or shut down a computer
system.

Important issues associated with earthquakes include the following:

e The public perception of the earthquake risk within the planning area is low. It can be difficult to get the
public to think about earthquake mitigation with little or no perceived risk.

e Most of the planning area’s building stock was built prior to 1975 when seismic provisions became
uniformly applied through building code applications. A building stock analysis that looks at the potential
fragility of the older building stock constructed without building code influence would be beneficial in the
identification of seismic mitigation projects.

e More earthquake mapping is needed for the planning area.

e  (ritical facility owners/operators should be encouraged to create or enhance continuity of operations
plans using the information on risk and vulnerability contained in the Cook County hazard mitigation plan.

e Geotechnical standards should be established that take into account the probable impacts of
earthquakes in the design and construction of new or enhanced facilities.

e The County has over 6 miles of earthen levees and revetments on soft, unstable soil. These soils are prone
to liquefaction, which would severely undermine the integrity of these facilities.

e There are a large number of earthen dams within the planning area. Dam failure warning and evacuation
plans and procedures should be reviewed and updated to reflect the dams’ risk potential associated with
earthquake activity in the region.

See Part 2. Risk Assessment - Chapter 8. Earthquake for the full analysis.
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Flood

Flood Types and History

Two types of flooding are typical in Cook County: riverine flooding when water overflows the banks of a
stream; and stormwater/urban drainage flooding, when storm runoff exceeds the capacity of local
drainage systems in place to convey stormwater to a receiving body. 231 flooding events (including
flood, flash flood, coastal flood, and heavy rains) have occurred in Cook County from 1996 to 2019.
Flood events of historical significance occurred in the Cook County region in 1849, 1855, 1885, 1938,
1952, 1954, 1957, 1961, 1973, 1979, 1986, 1987, 1996, 2001, 2004, 2010, 2011, and 2013. Since 1972,
13 presidential-declared flood events in the County have caused over $628.5 million in property
damage.

In the past 20 years, stormwater/urban drainage flooding has become the principal cause of flood losses
in the Cook County planning area. Urban portions of the county annually experience nuisance flooding
related to drainage issues. After flooding in August 2010, FEMA provided more than

$435 million in disaster recovery, response, and mitigation in Cook and DuPage Counties, and more than
75 percent of this went to individual homeowners, most of whom suffered sewer back-ups and
basement flooding caused by stormwater/urban drainage flooding. The frequency and the magnitude of
stormwater/urban drainage flooding in Cook County dictated the assignment of stormwater
management within the County to a single entity—the Metropolitan Water Reclamation District of
Greater Chicago.

Cook County experiences numerous episodes of the river and urban flooding every year; massive floods
that can cause significant property damage typically occur every three to seven years.

Flood Mapping

Flood studies use historical records to determine the probability of occurrence for different river
discharge (flow) levels. The flood frequency equals 100 divided by the discharge probability. For
example, the 100-year discharge has a 1-percent chance of being equaled or exceeded in any given year.
The extent of flooding associated with a 1-percent annual probability of occurrence (the base flood or
100-year flood) is used as a regulatory boundary by many agencies. This boundary is a convenient tool
for assessing risk in flood-prone communities. For most communities participating in the National Flood
Insurance Program (NFIP), FEMA has prepared a detailed Flood Insurance Study that presents water
surface elevations for the 1- percent annual chance flood and the 0.2-percent annual chance flood (the
500-year flood). The boundaries of the 100- and 500-year floodplains are shown on Flood Insurance
Rate Maps.

FEMA has mapped over 78 square miles of the 100-year floodplain and 99 square miles of 500-year
floodplain along 172 watercourses in the Cook County planning area. Approximately 8 percent of the
County is located within mapped 100-year floodplains. As is the case for many communities, there is a
need for updated maps that better reflect the actual flood risk. MWRD has created inundation maps,
which may be a good resource for some communities.

It should be noted that mapping showing areas of urban flooding is limited in the County.

23



VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

Flood Severity

The principal factors affecting flood damage are flood depth and velocity. The deeper and faster flood
flows become, the more damage they can cause. Shallow flooding with high velocities can cause as
much damage as deep flooding with slow velocity, is especially true when a channel migrates over a
broad floodplain, redirecting high-velocity flows and transporting debris and sediment.

The worst-case scenario for flooding in the Cook County planning area has happened numerous times in
the past. It involves intense rainstorms that stall over the planning area, dropping rainfall totals in excess
6 inches over 48 hours (this scenario which is significantly exacerbated by the presence of snow pack on
the ground), which leads to both riverine and stormwater/urban drainage flooding that can overwhelm
flood response capabilities in the planning area. Significant roads can be blocked, preventing critical
access for many residents and critical functions. High in-channel flows can cause water courses to scour,
possibly washing out roads and creating more isolation problems.

Flood Warning

The Cook County flood threat system consists of a network of precipitation gages throughout the
watershed and stream gages at strategic locations that continuously monitor and report stream levels.
All of this information is analyzed by agencies such as the Cook County Department of Homeland
Security and Emergency Management (DHSEM) and Metropolitan Water Reclamation District to
evaluate the flood threat and possible evacuation needs.

Floods are generally classed as either slow-rise or flash floods. Due to the sequential pattern of
meteorological conditions needed to cause serious slow-rise flooding, it is unusual for a slow-rise flood
to occur without warning. Slow-rise floods may be preceded by a warning time from several hours, to
days, to possibly weeks. Evacuation and sandbagging for a slow-rise flood may lessen flood damage.
Flash floods are more difficult to prepare for, due to the extremely short warning time given, if any.
Flash flood warnings usually require evacuation within an hour. However, potential hazard areas can be
warned in advance of potential flash flooding danger.

Participation in Federal Flood Programs

The NFIP makes federally backed flood insurance available to homeowners, renters, and business
owners in participating communities. Cook County entered the NFIP on April 15, 1981. The effective
date for the current countywide Flood Insurance Rate Map is August 19, 2008. In addition to the County,
most Cook County municipalities participate in the NFIP. As of October 2018, Cook County had 14,790
flood insurance policies providing $3.092 billion in insurance coverage. According to FEMA statistics, in
the State of lllinois, there were 51,246 total losses (claims) between January 1, 1978, and January 31,
2019, for a total of approximately $545.36 million, an average of roughly $10,642 per claim.

Twenty-four communities in the planning area also participate in the Community Rating System (CRS) a
voluntary program that encourages floodplain management activities that exceed the NFIP
requirements. The CRS requires participating communities to identify repetitive loss areas, where flood
insurance claims have been paid multiple times for individual properties. There are 1,775 such
properties in Cook County as of October 2018.
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Issues
Important issues associated with flooding include the following:

e The 2-D, unsteady-state modeling performed by the Metropolitan Water Reclamation District is
considered to be the best available flood risk data for the planning area, but it is not the basis of
FEMA's current effective Flood Insurance Rate Map. The District’s flood hazard data should be
formatted so that can be used to support risk assessment and thus validate best available data.

e The planning area has a large percentage of policies and losses outside a mapped hazard area.

e Basement flooding is a common problem.

e The stormwater/urban drainage flooding risk is not mapped, which makes it difficult to assess this
hazard, other than looking at historical loss data.

e The risk associated with the flood hazard overlaps the risk associated with other hazards such as an
earthquake. This provides an opportunity to seek mitigation alternatives with multiple objectives
that can reduce the risk for multiple hazards.

e There is no consistency of land-use practices and regulatory floodplain management within the
planning area. It is unclear how potential climate change may impact flood conditions in the
planning area.

e The concept of residual risk should be considered in the design of future capital flood control projects
and should be communicated with residents living in the floodplain.

e More information is needed on flood risk to support the concept of risk-based analysis of capital
projects.

e There needs to be a sustained effort to gather historical damage data, such as high water marks on
structures and damage reports, to measure the cost-effectiveness of future mitigation projects.

e Ongoing flood hazard mitigation will require funding from multiple sources.

e There needs to be a coordinated hazard mitigation effort between jurisdictions affected by flood
hazards in the county.

e Floodplain residents need to continue to be educated about flood preparedness and the resources
available during and after floods.

e The promotion of flood insurance as a means of protecting private property owners from the
economic impacts of frequent flood events should continue.

e The economy affects a jurisdiction’s ability to manage its floodplains. Budget cuts and personnel
losses can strain the resources needed to support floodplain management.

See Part 2. Risk Assessment - Chapter 9. Flood for the full analysis.
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Severe Weather

Severe weather refers to any dangerous meteorological phenomena with the potential to cause
damage, serious social disruption, or loss of human life. It includes hail, heat, excessive heat, lightning,
hail, fog, and high, strong, and thunderstorm winds. Severe-weather events can happen anywhere in the
planning area. Severe local storms are probably the most common widespread hazard. They affect large
numbers of people throughout Cook County and the surrounding region when they occur. The heat
wave of July 1995 was one of the worst disasters in lllinois history, with over 700 deaths statewide over
five-days.

Records from the National Climatic Data Center indicate approximately 1,386 severe weather events
(not including heat and excessive heat events) in the planning area between 1950 and 2018 occurring
between 503 separate days. NCDC data from 1996 to 2018 also records 57 heat or excessive heat
events. This means that Cook County can expect approximately 9 days every year where at least one
severe weather event is occurring. More specifically, this represents an average of approximately 11
thunderstorm wind, 7 hail, 3 heat or excessive heat, 1 lightning, and 1 high or strong wind event every
year. According to the 2018 Illinois Natural Hazard Mitigation Plan, the planning area is designated as
severely vulnerable to severe storms, with a high vulnerability to extreme heat as well. There were no
significant fog events recorded for Cook County in the NCDC - NOAA data.

The most common problems associated with severe storms are immobility and loss of utilities. Roads
may become impassable due to flooding, downed trees, or a landslide. Power lines may be downed due
to high winds, and services such as water or phone may not be able to operate without power. Lightning
can cause severe damage and injury. A worst-case severe-weather event would involve prolonged high
winds during a thunderstorm. Such an event would have both short-term and longer-term effects.
Initially, schools and roads would be closed due to power outages caused by high winds and downed
tree obstructions. In more rural areas, some subdivisions could experience limited ingress and egress.
Prolonged rain could produce flooding and overtopped culverts with ponded water on roads. Flooding
could further obstruct roads and bridges, further isolating residents.

Meteorologists can often predict the likelihood of a severe storm or other severe weather events, which
can give several days of warning time. The Chicago Office of the National Weather Service issues severe
storm watches and warnings when appropriate to alert government agencies and the public of possible
or impending weather events. The watches and warnings are broadcast over NOAA weather radio and
are forwarded to the local media for re-transmission using the Emergency Alert System.

Important issues associated with severe weather include the following:

e Redundancy of power supply throughout the planning area must be evaluated. The capacity for
backup power generation is limited.

e Public education on dealing with the impacts of severe weather needs to be provided Debris
management (downed trees, etc.) must be addressed.

e The effects of climate change may result in an increase in the frequency of extreme heat events.

See Part 2. Risk Assessment - Chapter 10. Severe Weather for the full analysis.
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Severe Winter Weather

The severe winter weather hazard encompasses heavy snow, lake-effect snow, blizzards, ice storms,
sleet, cold/windchill, extreme cold temperatures and wind chill, frost/freeze, general winter weather,
and winter storms. Severe winter weather events can happen anywhere in the planning area. NOAA
identifies 178 of these severe winter weather events in the planning area from 1950 - 2018, excluding
snowstorms classified as less than major snowstorms. The planning area typically receives 34 inches of
snow each year and can expect to experience exposure to a severe winter weather event at least
annually.

178 severe winter weather events were reported between 01/01/1950 and 06/01/2019, although
Cold/Windchill and Extreme Cold/Windchill were not recorded in available data sets until 1997 and
2006, respectively. There have likely been many more of these events before those dates that were not
recorded by the NCDC data. All events totaled $700,000 in property damage, 156 direct deaths and 8
indirect deaths, and 5 direct injuries and 3 indirect injuries.

Severe winter weather impacts can be significant. Roads may become impassable due to ice or snow.
Power lines may be downed due to high winds or ice accumulation, and services such as water or phone
may not be able to operate without power. Physical damage to homes and facilities can occur from wind
damage or accumulation of snow or ice. Freezing rain can cause the most dangerous conditions. Ice
buildup can bring down trees, communication towers, and wires, creating hazards for property owners,
motorists, and pedestrians alike. Many severe winter weather events in the planning area have resulted
in the loss of life.

Meteorologists can often predict likely severe winter weather, giving several days of warning time. The
National Weather Service provides public warnings on storm, snow and ice events as appropriate to
alert government agencies and the public of possible or impending weather events. Watches and
warnings are broadcast over NOAA weather radio and are forwarded to local media for re-transmission
using the Emergency Alert System.

Important issues associated with severe winter weather in the planning area include the following:

The older building stock in the planning area is built to low code standards or none at all.

These structures could be highly vulnerable to severe winter weather events such as windstorms.
Redundancy of power supply must be evaluated.

The capacity for backup power generation is limited.

Isolated population centers are at significant risk.

See Part 2. Risk Assessment - Chapter 11. Severe Winter Weather for the full analysis.
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Tornado

Tornadoes are the most violent of all atmospheric storms, and all of Illinois is susceptible to them,
including Cook County. The tornado season runs March through August, although a tornado can occur in
the state at any time. Many tornadoes have struck Cook County, including several within the Chicago
city limits. According to NCDC data, there were 54 tornado and three funnel cloud events from 1954 to
2018, which totaled $118,337,750 in property damage, 39 deaths, and 770 injuries. The F4-rated Oak
Lawn tornado in April 1967 was the deadliest tornado in the planning area, with 33 fatalities. The only
F5 tornado to ever strike the Chicago area was on August 28, 1990, which additionally impacted Will and
Kendall Counties. In total, 29 direct deaths, 350 injuries, and 250 million in property damage was
recorded.

Tornadoes can cause fatalities and devastate a neighborhood in seconds. Winds can reach 300 mph, and
damage paths can be more than a mile wide and 50 miles long. If a major tornado were to strike within
the populated areas of Cook County, the damage could be widespread. Businesses could be forced to
close for an extended period or permanently, fatalities could be high, many people could be homeless
for an extended period, and routine services such as telephone or power could be disrupted. Buildings
can be damaged or destroyed.

The local NWS office issues a tornado watch when tornadoes are possible in an area and a tornado
warning when a tornado has been sighted or indicated by weather radar. The current average lead time
for tornado warnings is 13 minutes. The National Weather Service has established a goal of 15 minutes
in its strategic plan. Occasionally, tornadoes develop so rapidly that little, if any, advance warning is
possible.

Important issues associated with tornadoes in the planning area include the following:

e The older building stock in the planning area is built to low code standards or none at all. These
structures could be highly vulnerable to tornadoes.

e Redundancy of power supply must be evaluated. The capacity for backup power generation is
limited.

e The amount of the tornado zone that contains vacant, developable land is not known and would be
valuable information for gauging the future development potential of the tornado zone.

e Declining growth rate makes it difficult for code standards to have impacts on new development. The
planning area has insufficient suitable tornado shelters.

e Public awareness of tornado response protocols is a concern, given the area’s many visitors.

See Part 2. Risk Assessment - Chapter 12. Tornado for the full analysis
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Planning Area Risk Ranking

Risk rankings were performed by each planning partner to compare the probable impacts of the
hazards of concern. For each community, the rankings assessed the probability of each hazard’s
occurrence as well as its likely impact on people, property, and the economy. The results of the
countywide ranking, which were used in establishing mitigation action and priorities, are
summarized below.

TABLE: HAZARD RISK RANKING
Hazard Hazard Category
Ranking Event
1 Severe High
Winter
Weather
2 Severe High
Weather
3 Flood High
(including
urban
flooding)
4 Earthquake Medium
5 Tornado Medium
6 Drought Low
7 Dam Low
Failure
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Implementation
This section of the Executive Summary broadly describes the Plan Maintenance Strategy and Plan
Adoption.

Plan Maintenance Strategy

The hazard mitigation plan includes a formal process to ensure that the 2019 Cook County MJ-HMP
remains an active and relevant document and that the planning partners maintain their eligibility for
relevant funding sources. The plan’s format allows sections to be reviewed and updated when new data
become available, resulting in a plan that will remain current and relevant. The strategy for ongoing
maintenance of the plan includes the following components:

o Plan Implementation—Plan implementation and evaluation will be a shared responsibility among all
planning partners and agencies identified as lead agencies in the mitigation action plans. Cook
County DHSEM will assume lead responsibility for implementing the plan maintenance strategy.

Steering Committee—It is recommended that a steering committee remain a viable body involved in
key elements of the plan maintenance strategy. The steering committee will strive to include
representation from the planning partners, as well as other stakeholders in the planning area.

Annual Progress Report—The steering committee will convene to perform annual reviews. DHSEM
will then prepare a formal annual report on the progress of the plan.

Plan Update—The planning partnership intends to update the hazard mitigation plan on a five-year
cycle from the date of initial plan adoption.

Continuing Public Involvement—The public will continue to be apprised of the plan’s progress
through the Cook County hazard mitigation website and by copies of annual progress reports
provided to the media. DHSEM has agreed to maintain the hazard mitigation plan website, and
each planning partner has agreed to provide links to the website on their jurisdictional websites.

o Incorporation into Other Planning Mechanisms—AlIl municipal planning partners are committed to

creating a linkage between the hazard mitigation plan and their comprehensive plans by identifying
a mitigation action as such and giving that action a high priority. As information becomes available
from other planning mechanisms that can enhance this plan, that information will be incorporated
via the update process.

Plan Adoption

The 2019 Cook County MJ-HMP will be submitted for a pre-adoption review to the lllinois Emergency
Management Agency and FEMA before adoption by Cook County. Once pre-adoption approval has been
provided, all planning partners will formally adopt the plan. Plan Adoption is addressed in Part 5. Plan
Adoption of this plan.
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Part 1. The Planning Process

Hazard mitigation is defined as a way to reduce or alleviate the loss of life, personal injury, and property
damage that can result from a disaster through long- and short-term strategies. It involves strategies
such as planning, policy changes, programs, projects, and other activities that can mitigate the impacts
of hazards. The responsibility for hazard mitigation lies with many groups including private property
owners, business and industry, and local, state, and federal governments.

The 2019 Cook County Multi-Jurisdictional Hazard Mitigation Plan (MJ-HMP) was updated by Integrated
Solutions Consulting under a contract with the Cook County Department of Homeland Security and
Emergency Management (DHSEM). The Cook County MJ-HMP is organized into two (2) volumes. Volume
1 addresses planning-area-wide elements for Cook County and all jurisdictions; and Volume 2 addresses
jurisdiction-specific elements in annexes for each participating jurisdiction.

Chapter 1. Introduction to the Planning Process
This chapter provides the following introductory information regarding hazard mitigation planning and
its purpose.

e  Why Prepare this Plan?
e Who Will Benefit from this Plan?
e How to Use this Plan

Why Prepare this Plan?
This section presents information on the big picture of hazard mitigation planning, the primary hazards
of concern in the Cook County area, and the purpose the hazard mitigation plan and process serves.

The Big Picture

The federal Disaster Mitigation Act (DMA) of 2000 (Public Law 106-390) required state and local
governments to develop hazard mitigation plans as a condition for federal mitigation grant assistance.
Prior to 2000, federal disaster funding focused on disaster relief and recovery, with limited funding for
hazard mitigation planning. The DMA increased the emphasis on planning for disasters before they
occur.

The DMA encourages state and local authorities to work together on pre-disaster planning and
promotes sustainability for disaster resistance. “Sustainable hazard mitigation” includes the sound
management of natural resources and the recognition that hazards and mitigation must be understood
in the largest possible social and economic context. The enhanced planning network called for by the
DMA helps local governments articulate accurate needs for mitigation, resulting in the faster allocation
of funding and more cost-effective risk reduction projects.

This plan also meets FEMA planning requirements of the National Flood Insurance Program’s (NFIP)
Community Rating System (CRS). CRS allows participating communities to earn credit towards discounts
in flood insurance premiums. FEMA requires that mitigation plans be updated and readopted every five
years.
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Local Concerns

Natural hazards impact citizens, property, the environment, and the economy of Cook County. Dam and
levee failure, drought, earthquake, flooding, severe weather, severe winter weather, and tornadoes are
examples of hazards that have exposed Cook County residents and businesses to the financial and
emotional costs of recovering after natural disasters.

The inevitability of natural hazards, a large and diverse population, and extensive critical infrastructure
and critical facilities in Cook County created an urgent need to develop and update strategies,
coordinate resources, and increase public awareness to reduce risk and prevent loss from future hazard
events. Identifying risks posed by hazards and developing strategies to reduce the impact of a hazard
event can help protect the life and property of citizens and communities. To accomplish these
objectives, Cook County and a coalition of planning partners prepared this hazard mitigation plan and
are committed to the continual update and maintenance of this important document. Several factors
inform this planning effort:

o The Cook County area has significant exposure to numerous natural hazards that have caused
hundreds of millions of dollars in past damage.

e Limited local resources make it difficult to be pre-emptive in risk reduction actions. Being able to
leverage federal financial assistance is paramount to successful hazard mitigation in the area.

o The partners wanted to be proactive in their preparedness for the probable impacts of natural
hazards.

With these factors in mind, Cook County committed to the continued preparation and maintenance of
the plan by attaining grant funding for the effort and then securing technical assistance to facilitate a
planning process that would comply with all program requirements related to this update.

Purposes for Planning

This hazard mitigation plan identifies resources, information, and strategies for reducing risk from
natural hazards. Elements and strategies in the plan were selected because they meet a program
requirement and because they best meet the needs of the planning partners and their citizens. One of
the benefits of multi-jurisdictional planning is the ability to pool resources and eliminate redundant
activities within a planning area that has uniform risk exposure and vulnerabilities. The Federal
Emergency Management Agency (FEMA) encourages multi-jurisdictional planning under its guidance for
the DMA. The plan will help guide and coordinate mitigation activities throughout the planning area. The
plan was updated to meet the following objectives:

e Meet or exceed the requirements of the DMA.

e Enable all planning partners to continue using federal grant funding to reduce risk through
mitigation.

e Meet the needs of each planning partner as well as state and federal requirements.

e Update the risk assessment that focuses on Cook County hazards of concern.
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e Create a single planning document that integrates all planning partners into a framework that
supports partnerships within the County, and puts all partners on the same planning cycle for
future updates.

e Meet the planning requirements of FEMA’s Community Rating System (CRS), allowing planning
partners that participate in the CRS program to maintain or enhance their CRS classifications.

e Coordinate existing plans and programs so that high-priority mitigation actions are funded and
implemented.

Who will Benefit from this Plan?

All citizens and organizations within the defined planning area are the ultimate beneficiaries of this
hazard mitigation plan. The plan reduces risk for those who live in, work in, and visit the County and
provides a viable planning framework for foreseeable natural hazards that may impact the County as
well. It is also highly likely that secondary benefits will fall to those immediately outside of the planning
area as well, not to mention the benefit that comes to state and federal entities and resources by having
hazards competently addressed at the local level.

Participation in the development of the plan by key stakeholders in the County helped ensure that
outcomes will be mutually beneficial for all involved. The resources and background information in the
plan are applicable countywide, and the plan’s goals and recommendations can lay groundwork for the
development and implementation of further local mitigation activities and partnerships.

How to Use this Plan
This plan has been set up in two volumes so that elements that are jurisdiction-specific can easily be
distinguished from those that apply to the whole planning area:

e Volume 1 includes all federally required elements of a disaster mitigation plan that apply to the
entire planning area. This includes the description of the planning process, public involvement
strategy, goals and objectives, countywide hazard risk assessment, countywide mitigation
actions, and a plan maintenance strategy. The following appendices at the end of Volume 1
include information or explanations to support the main content of the plan:

o Appendix A - Acronyms and Definitions

o Appendix B - Plan Process and Development Documentation

o Appendix C - Public Participation Documentation

o Appendix D - Concepts, Methods, and Data Sources Used for Hazard Mapping
o Appendix E - Annual Progress Report Template and Process

o Appendix F - Jurisdictional Linkage Strategy

o Appendix G - Plan Adoption Resolutions from Planning Partners

o Appendix H - References

o Volume 2 includes all federally required jurisdiction-specific elements, in annexes for each
participating jurisdiction.
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All planning partners will adopt Volume 1 in its entirety and their respective jurisdiction-specific annex
within (Volume 2).
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Chapter 2. Plan Methodology
To update the 2019 Cook County MJ-HMP, the County followed a process that had the following primary
objectives:

Secure grant funding

Form a planning team

Establish a planning partnership
Define/Reassess the planning area
Engage the Steering Committee
Coordinate with other agencies
Review existing programs

Engage the public

These objectives are discussed in the following sections.

Gran

t Funding

This planning effort was supplemented by a grant to the Cook County Department of Homeland Security
and Emergency Management (DHSEM) from FEMA through the lllinois Emergency Management Agency
(IEMA). FEMA/IEMA hazard mitigation grants provide 75 percent in federal funds to a plan or a project

and 25 percent non-federal funds are required as matching funds.

Formation of the Planning Team

Cook

County hired Integrated Solutions Consulting (ISC) to assist with the update and implementation of

the plan. The Integrated Solutions Consulting project manager and lead project planner reported
directly to a County-designated project manager. A planning team was formed to lead the planning
effort, made up of the following members:

Gene Ryan, Cook County DHSEM

Kim Nowicki, Cook County DHSEM

Thomas Tilton, Cook County DHSEM

Dana Curtiss, Cook County DHSEM

Patrick Steffes, Cook County DHSEM

Ray Kay, Cook County MABAS lllinois

Natalia Derevyanny, Cook County Bureau of Administration
Sharon Cuncannan, Cook County Finance

John Rogan, ISC project principal

Daiko Abe, ISC project manager

35



VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

e Sabeen Shamsi, ISC lead project planner
e Nathaniel Marlette, ISC planner

e Hasani Gunn, ISC planner

e Cassandra Wolff, ISC, senior GIS analyst
e Betsy Lopez, ISC, risk assessment lead

e George DeTella, ISC outreach team lead
e Earl Zuelke, ISC Subject Matter Expert

e Victor Evans, ISC Subject Matter Expert

e Bill Schatz, ISC Subject Matter Expert

e Lauren Martin, ISC Subject Matter Expert

Establishment of the Planning Partners

Each jurisdiction wishing to join the planning partnership was asked to provide a “letter of intent to
participate” that designated a point of contact for the jurisdiction and confirmed the jurisdiction’s
commitment to the process and understanding of expectations. A list of the participating jurisdictions is
maintained in the following section: Participating Partners and the Planning Area.

Cook County townships were invited to participate in meetings and workshops throughout the planning
process. Townships are included, and meet DMA planning requirements, through the County’s adoption
of the 2019 Cook County MJ-HMP.

Defining the Planning Area
The planning area was defined as all incorporated and unincorporated areas of Cook County as well as
the incorporated areas of cities that cross county boundaries.

The planning area boundary is shown in Figure: Planning Area. All partners to this plan have
jurisdictional authority within this planning area. Other municipalities that are partially in Cook County
are participating in the mitigation planning efforts of adjacent counties. The 14 jurisdictions that meet
these criteria include:

e Buffalo Grove - Cook and Lake

e Barrington Hills - Cook, Kane, Lake and McHenry
e Deerfield - Cook and Lake

e Deer Park - Cook and Lake

e East Dundee - Cook and Kane

e Elgin - Cook and Kane

e Bensenville - Cook and DuPage
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e Burr Ridge - Cook and DuPage

e Elmhurst - Cook and DuPage

e Hinsdale - Cook and DuPage

e Frankfort - Cook and Will

e Oak Brook - Cook and DuPage

e Roselle - Cook and DuPage

e Woodridge - Cook, DuPage and Will

The Steering Committee

Hazard mitigation planning enhances collaboration and support among diverse parties whose interests
can be affected by hazard losses. In 2014, a steering committee was formed to oversee all phases of the
plan. The members of this committee included key planning partner staff, elected officials, citizens, and
other stakeholders from within the planning area. The steering committee was, again, instrumental in
the update of the 2019 Cook County MJ-HMP.

During the 2019 update of the Plan, the steering committee agreed to meet as often as needed
throughout the course of the plan’s development. The planning team facilitated each steering
committee meeting, which addressed a set of objectives based on the work plan established for the
plan. The steering committee met in 2018 and multiple times from May 2019 through July 2019.
Meeting agendas, notes, and attendance logs are available for review at the Cook County Hazard
Mitigation website.

The steering committee was responsible for:
e The updating and prioritizing of natural hazards that impact Cook County
e Defining critical facilities and providing necessary updates
e Updating the plan’s mission, goals, and objectives
o The overall planning area’s capability assessment and consideration of mitigation alternatives

e The identification of new mitigation actions and the update of past countywide mitigation action
items

The recommendations of the steering committee were provided to the planning partners via a series of
webinars and workshops.

The membership of the steering committee that supported the 2019 Cook County MJ-HMP update is
detailed in the following table (Table: Steering Committee Membership).
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Table: Steering Committee Membership
2019 Cook County Multi-Jurisdictional Hazard Mitigation Plan
(MJ-HMP) Update

No|Name Title Committee| Agency/Organization
Position
1 |Sandra Frum |Village President/Member Co-Chair |Northbrook/Northwest Municipal
Conference
2 |Matt Doughtie | Senior Emergency Management |Co-Chair |City of Chicago Office of Emergency
Coordinator Management and Communications
(OEMC)
Yvette
3 |Alexander- Regional Manager, External Member |American Red Cross
Maxie Relations
4 |Michael Cosme|Senior Civil Engineer Member |Metropolitan Water
Reclamation District of Greater
Chicago
5 [Rich Fisher Senior Civil Engineer Alternate |Metropolitan Water
Reclamation District of Greater
Chicago
6 |Adam James |Drainage and Utilities Manager |Alternate |Cook County Transportation and
Highways Department
7 |Kevin Lyne Deputy Operations Section Chief| Member |lllinois Mutual Aid Box Alarm System
(MABAS)
8 |Raymond Kay |Homeland Security Branch Chief |Alternate |lllinois Mutual Aid Box Alarm System
(MABAS)
9 |John McNelis |Project Engineer/Township Member |Cook County Transportation and
Liaison Highways Department
10| Kimberly Regional Planner Member |Cook County Department of
Nowicki Homeland Security and
Emergency Management
11| Paul Osman Chief, Statewide Floodplain Alternate [lllinois Department of Natural
Section/National Flood Resources, Office of Water Resources
Insurance Program
12| David Ramos |Deputy Director Alternate |City of Chicago Office of Emergency
Management and Communications
13| Gene Ryan Chief of Planning Member |Cook County Department of
Homeland Security and
Emergency Management
14|John Schaefer |Public Works Director/President | Member |Village of Homewood/Suburban
Public Works Directors Association
15| Marilyn Sucoe |Northeast Floodplain Program |Member |lllinois Department of Natural
Coordinator Resources, Office of Water Resources
16| Kevin Schnoes | Deputy Director Member |Cook County Department

of Environment and
Sustainability
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17 |Dominic Tocci |Deputy Director of Community |Member |Cook County Bureau of Economic
Development Development

Coordination with Other Agencies, Partners, and Neighboring Jurisdictions

Opportunities for involvement in the planning process must be provided to neighboring communities,
local and regional agencies involved in hazard mitigation, agencies with authority to regulate
development, businesses, academia, and other private and nonprofit interests (Title 44 of the Code of
Federal Regulations (44 CFR), Section 201.6(b)(2)).

Agency coordination was accomplished by the planning team as follows:

Steering Committee Involvement—Agency representatives were invited to participate on the Steering
Committee. The Steering Committee represented a wide range of councils of governments, members of
academia, government representatives, watershed management entities, and other stakeholders.

Agency Notification—The following agencies were invited to participate in the plan development
process from the beginning and were kept apprised of plan development milestones:

e FEMA RegionV

e lllinois Emergency Management Agency

e City of Chicago Office of Emergency Management and Communications
e Cook County Transportation and Highways Department

e Cook County Department of Environment and Sustainability

o Cook County Bureau of Economic Development

¢ Metropolitan Water Reclamation District of Greater Chicago

e American Red Cross

These agencies received meeting announcements, meeting agendas, and meeting minutes by e-mail
throughout the plan development process. These agencies supported the effort by attending meetings
or providing feedback on issues.

Stakeholders & Subject Matter Experts

Stakeholder Date Location Details of
Outreach Activity
Activity
Online Bulletin sent
Points of Contact July 12, 2018 Online Bulletin to previous list of
Outreach Points of Contact
describing the
Hazard Mitigation
Plan Update.
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Calumet Chief and Regional
Storm Water April 05, 2019 Planner attended
Collaborative stakeholder meetings
to increase
participation and
discuss plan update.
Upper Salt Creek and Al Larson Prairie Center for |Chief and Regional
Poplar Creek April 17, 2019 the Arts, 201 Schaumburg Planner attended
Watershed Planning Court, Schaumburg, IL stakeholder meetings
Council to increase
participation and
discuss plan update
Chief and Regional
NEIL COAD Meeting |April 18, 2019 Planner attended
stakeholder meetings
to increase
participation and
discuss plan update
West Central Chief and Regional
Municipal April 24, 2019 Planner attended
Conference stakeholder meetings
(HMP to increase
Presentation) participation and
discuss plan update
Addison Creek Chief and Regional
Groundbreaking April 24, 2019 Planner attended
Ceremony stakeholder meetings
to increase
participation and
discuss plan update
Cal-Sag Watershed Willow Springs Village Hall, |Chief and Regional
Planning Council April 29, 2019 One Village Circle, Willow Planner attended

Springs, IL

stakeholder meetings
to increase
participation and
discuss plan update

DHSEM Town Hall
Meeting (South)

May 01, 2019

Oak Forest, IL

Chief and Regional
Planner attended
stakeholder meetings
to increase
participation and
discuss plan update

DHSEM Town Hall
Meeting (North)

May 02, 2019

Schaumburg, IL

Chief and Regional
Planner attended
stakeholder meetings
to increase
participation and
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discuss plan update

Calumet Chief and Regional
Storm Water May 03, 2019 Planner attended
Collaborative stakeholder meetings
to increase
participation and
discuss plan update
South Barrington 30 S. Barrington Road, Chief and Regional
Emergency May 06, 2019 South Barrington, IL Planner attended
Management 60010 stakeholder meetings
Committee Meeting to increase
participation and
discuss plan update
Offices of the South Chief and Regional
Little Calumet May 09, 2019 Suburban Mayors and Planner attended

Watershed
Planning Council

Managers Association,
1906 W. 174th Street,
East Hazel Crest, IL

stakeholder meetings
to increase
participation and
discuss plan update

Lower Des Plaines
River Watershed
Planning Council

May 23, 2019

55 E North Ave
Northlake, IL
60164

Chief and Regional
Planner attended
stakeholder meetings
to increase
participation and
discuss plan update

Metro-County

MABAS Readiness Center

Cook County

Emergency June 07, 2019 233 W Hintz Rd, Wheeling, |DHSEM, Executive
Management IL 60090 Director William
Coordinators Monthly Barnes and Gene
Meeting Ryan attended the
Metro-County
Emergency
Management
Coordinators
Monthly Meeting.
Border Regional Planner sent
Municipality Email June 19, 2019 Email Chain email to all
Outreach municipalities sharing

area with both Cook
and neighboring
County, confirming
participation in 2019
Update.
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Steger Multi-
County Flood
Response Meeting

July 10, 2019

Village of Steger, IL

Cook County DHSEM
partnered with Will
County to support the
citizens of the Village
of Steger with
facilitating a needs
assessment following
recent flooding. Village
stakeholders were
given access to both
counties as part of this
multi- county hazard
mitigation effort.
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Neighboring Counties—The following counties were invited to participate in the plan development
process and were kept apprised of plan development milestones. They are: Lake County, IL; Will County,
IL; DuPage County, IL; McHenry County, IL; and Kane County, IL.

DHSEM routinely briefed the Metro-County Emergency Management Coordinators Monthly Meeting on
Cook County’s ongoing update to its Multi-Jurisdictional Hazard Mitigation Plan (MJ-HMP).

Additional Neighboring Community Participation

Person
Participating

Neighboring
Jurisdiction

Organization

Participation
Description

John Arie, Chief of
Police

Lake County, IL

Barrington Police
Department

Chief Arie is participating
in both the Lake and
Cook County HMP
Updates.

Kali Thomas,
Planning
Coordinator

DuPage County, IL

DuPage County OHSEM

Kali indicated which
communities had
participated in the 2018
Update to DuPage
County's HMP.

Michael McGuigan,
EMA

Lake County, IL

Bartlett Emergency
Management Agency

Michael McGuigan is
participating in both the
Lake and Cook County
HMP Updates.
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Border Municipality Outreach and Integration:

The Planning Team determined twenty-two (22) municipalities sharing a border — border
municipality — with Cook County and one or more other counties. These counties include DuPage, Kane,
Lake, McHenry and Will.

In the 2014 HMP, four border municipalities participated in the Cook HMP and another County HMP;
one border municipality participated in the Cook HMP.

The Planning Team asked the Federal Emergency Management Agency (FEMA) and the Illinois
Emergency Management Agency (IEMA) for guidance on how to: maximize mitigation planning and
project opportunities for the border municipalities; and increase plan coordination and integration
between counties and municipalities.

The FEMA/IEMA guidance and recommendation is centered on three primary concepts:

1. The general rule is the municipality should participate in the HMP of the county containing most
of the municipality geographically.

2. However, if a county is a sub-applicant for HMA grants, and the work was occurring in the
community, the community will need to participate and adopt the HMP of the county that is the
sub-applicant. For example, Bartlett is in Cook County, DuPage County and Kane County. The
majority of Bartlett is in Cook County, so if Bartlett were a sub-applicant and participated in the
Cook County HMP and the HMP was current, Bartlett would meet the planning requirement. If
Kane County were the sub-applicant for a mitigation project where the project location was in
Bartlett, then Bartlett would need to have participated in and adopted the Kane County HMP.

3. Counties, with border municipalities, should collaborate to ensure each municipality is ideally
participating in multiple county plans and importantly, as a minimum, ensure each municipality
is actively participating in at least one county mitigation plan and/or program.

Stated simply, a border municipality participating in each appropriate county mitigation plan has a
greater degree of coverage and potential opportunities than staying in one plan.

Based on the guidance from FEMA/IEMA, the Planning Team decided the most comprehensive approach
for a border municipality was to recommend and encourage each municipality to participate in all
appropriate county mitigation planning. This includes municipalities already participating in the Cook
County 2014 HMP and the 2019 MJ-HMP Update. In the development of the 2019 MJ-HMP the Planning
Team did increase the number of border municipality multi-county participation from five to eight.

Cook County, once the 2019 MJ-HMP is complete, has committed to moving from a relatively static
mitigation plan to a Mitigation Program. As part of the Mitigation Program, during the annual review
and update process, Cook County will continue to promote and encourage the border counties and
municipalities to participate in all appropriate mitigation planning and programs. This inter-county
coordination will provide municipalities with more and simplified mitigation funding opportunities.
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k 2014/16/1 201 k
Jurisdiction Coo . 019 Coo County Plan Cook County DuPage County
County . Cook Plan Plan . . . . .
No Name X Counties e . . e . . Participation Jurisdictional KMS Municipal KMS
Region Participation | Participation
1 | Barrinaton North | Cook and No Yes Lake 2017 https://barrington.isc-
& Region Lake Cook 2019 cemp.com/
Cook,
Barrington North | Kane, Lake https://barringtonhills.isc-
2 Hills Region and No No Lake 2017 cemp.com/
McHenry
Cook, .
North DuPage 2018 https://ccdhsem- https://bartlett.isc-
. DuPage -
3 Bartlett Region and Lake No Yes Cook 2019 bartlett.isc-cemp.com cemp.com
Central | Cook and h;zp:;gf\/ciﬁzs}izn_ https://bensenville.isc-
4B ill Regi DuP N N DuPage 2018 e p.
ensenville egion uPage o o uPage cemp.com cemp.com
5 Buffalo No‘rth Cook and No No Lake 2017 https://buffalo.isc-
Grove Region Lake cemp.com
Central | Cook https://ccdhsem- https://burrridge.isc-
6 | Burr Ridge entral | Cook and No No DuPage 2018 ntips://ccdhsem ps://burrridge.isc
Region DuPage burrridge.isc-cemp.com cemp.com
7 Deerfield No‘rth Cook and No No Lake 2017 https://deerfield.isc-
Region Lake cemp.com/
8 | Deer Park No‘rth Cook and No No Lake 2017 https://deerpark.isc-
Region Lake cemp.com/
9 East No‘rth Cook and No No Kane 2015 https://eastdundee.isc-
Dundee Region Kane cemp.com/
10 Elgin No‘rth Cook and No No Kane 2015 https://elgin.isc-
Region Kane cemp.com
Cook,
Elk Grove North DuPage DuPage 2018 https://ccdhsem-
11 Village Region and Lagke Yes Yes Cook 2019 elkgrove.isc-cemp.com Not currently available
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12| Elmhurst Centcral Cook and No No DuPage 2018 https‘://ccdhsem- https://elmhurst.isc-
Region DuPage elmhurst.isc-cemp.com cemp.com
South | Cook and Will County .
13| Frankfort Region Will No No 2013 Not currently available
Hanover North | Cookand DuPage 2018 https://hanover.isc- https://hanoverpark.isc-
14 . Yes Yes
Park Region DuPage Cook 2019 cemp.com cemp.com
15 Hinsdale Centcral Cook and No No DuPage 2018 ' https‘://ccdhsem- https://hinsdale.isc-
Region DuPage hinsdale.isc-cemp.com cemp.com
Cook
South Du?’oa Ie DuPage 2018 https://lemont.isc-
16 Lemont Region and V\?ill Yes Yes Cook 2019 cemp.com/ Not currently available
17| 0ak Brook Centcral Cook and No No DuPage 2019 https.://ccdhsem— https://oakbrook.isc-
Region DuPage oakbrook.isc-cemp.com cemp.com
South | Cook and Will 2013 https://parkforest.isc-
18| Park Forest Region will No ves Cook 2019 cemp.com/
19 Roselle No‘rth Cook and No No DuPage 2018 http‘s://ccdhsem- https://roselle.isc-
Region DuPage roselle.isc-cemp.com cemp.com
20 Steger South | Cook and Yes Yes Will 2013 https://steger.isc-
& Region will Cook 2019 cemp.com/
University South Cook and will gngjgty https://universitypark.isc-
21 Park Region Will No Yes Cook 2019 cemp.com/
South DCuTDOakIe https://woodridge.isc-
22| Woodridge Region and V\?ill Yes No DuPage 2018 Not currently available cemp.com/
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The following letter was sent to neighboring county EMAs:

On June 7, 2019, DHSEM Chief of Planning Gene Ryan and | briefed the Metro-County Emergency
Management Coordinators Monthly Meeting on Cook County’s ongoing update to its Multi-Jurisdictional
Hazard Mitigation Plan (MJ-HMP). During the briefing, we identified those municipalities which share
areas/borders with both Cook County and your jurisdiction. As we explained, FEMA and IEMA now
recognize the importance of a municipality’s participation in the HMP of each County in which it

resides. Take, for example, the Village of Steger which straddles the Cook/Will border and recently
experienced highly localized but very destructive flooding. Steger is a participant in, and adopted, the
Cook 2014 HMP. The Village also participated in the Will County HMP but failed to adopt it. As such,
were the municipality to qualify for federal disaster funding, only half of the Village would be covered.

During Cook County’s 2019 MJ-HMP Update Process, our outreach to the border municipalities achieved
some hard-won success. Please review the attached Cook County 2019 MJ-HMP Update — Cook, DuPage,
Kane, McHenry and Lake Shared Border Status Report. The attached report will be a part of our 2019
MJ-HMP submission to IEMA/FEMA.

The concept of the report, and its importance is to ensure that every border municipality is, at least,
included in one County HMP and, ideally, the HMP for every County in which it resides for this year
and/or subsequent years (through the HMP update process).

Cook County wants to continue this important process in the following years as we develop our
mitigation plan into a mitigation program. To that end, we intend to strongly encourage all border
municipalities to either join or continue with Cook County’s 2019 MJ-HMP Update. We would appreciate
your support in ensuring all border municipalities join all appropriate HMPs over the next few years.

Thank you, all, for your help in this very important initiative.
Regards,

Director William Barnes

Neighboring Communities and Adverse Impacts

One of the benefits of using the Online Planning System, and organizing jurisdictions by North, Central
and South regions, was to ensure neighboring communities had full visibility of each other's mitigation
initiatives. This was done to ensure synergies were identified, when applicable, and that mitigation
actions in one community would not adversely impact another nearby community. During the mitigation
workshops, community representatives were encouraged to collaborate with neighboring jurisdictions
during the update and identification of new mitigation strategies.

Pre-Adoption Review—The agencies listed above, and the Steering Committee, were provided an
opportunity to review and comment on this plan. Each agency was sent an e-mail message informing
them that draft portions of the plan were available for review.
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Local Jurisdiction Plan Participation
The following local jurisdictions and organizations/agencies throughout Cook County participated in the
2019 MJ-HMP:

e North Region Municipalities: 30

e Central Region Municipalities: 35

e South Region Municipalities: 56

e City of Chicago Organizations and Departments: 17
o Cook County Departments and Organizations: 5

Local Planning Team activities included the following below. Each region in the corresponding
subsections (i.e. North Region Participation, Central Region Participation, etc.) indicates the level of
participation by each jurisdiction. This section explains, in greater detail, the key activities and
supporting documentation. More information about each of these activities is also provided in the
following section: Plan Participation Validation

2016 Annual Report Update

In 2016, Cook County DHSEM requested all participating jurisdictions of the 2014 Cook County MJ-HMP
to submit a 2016 Annual Report Update, which included any new hazards, status on their mitigation
efforts, and any new mitigation projects. In total, 115 jurisdictions provided an update.

2018 Annual Report Update

In 2018, Cook County DHSEM requested all participating jurisdictions of the 2014 Cook County MJ-HMP
to submit a 2018 Annual Report Update, which included any new hazards, status on their mitigation
efforts, and any new mitigation projects. In total, 112 jurisdictions provided an update. 2018 Annual
Reports can be found here: 2018 Annual Reports

Participation in the 2018 Annual Report was a key activity in initiating the 2019 Cook County MJ-HMP
Update.

2019 Letter of Intent

Starting in 2018, Cook County DHSEM requested all jurisdictions in Cook County to submit a Letter of
Intent, demonstrating their commitment to being part of the 2019 MJ-HMP. In total, 115 jurisdictions
provided a signed Letter of Intent.

Mitigation Orientation Webinar

A series of webinars to introduce the mitigation planning process to local officials was conducted. In
total, nine (9) webinars were conducted over a one-week period, including morning, afternoon, evening
and weekend webinars. Of the 121 participating jurisdictions, 92 jurisdictions (including Cook County
Departments and Organizations) attended at least one webinar session.

Regional Mitigation Meeting/Workshops
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Six (6) workshops were strategically held throughout Cook County to identify hazards and update and
consider new mitigation strategies. A total of 112 participating jurisdictions (including City of Chicago
Departments and Cook County Departments and Organizations) were able to attend at least one of the
workshops. Workshop topics and activities helped participants integrate and consider input from the
public regarding key hazards of concerns and potential mitigation strategies. This was done by sharing
results from the mitigation survey that was made available to county residents. Tools, such as
Mentimeter, which is a real-time and interactive polling software, allowed participants to be fully
engaged and provide necessary feedback and validation on hazard risks and mitigation priorities. It also
allowed the Planning Team to compare results across the various regions within the County.

& Mentimeter

How would you rank the likelihood of the following
hazards to occur in your respective jurisdiction?

Dam/levee failure
Flood (River/Stream)
Flood (Urban/Flash)

D
Severe weather (Lightning, Hail, High Woinds, ete.)

Earthjuoke

Drought

Not Likely At All
Very Likely

Severe winter weather (Snow, Blizzard, Ice)

=

Tornado

=D
&62

& Mentimeter

Historically, which hazard has caused the greatest
impact (i.e. damages) to your community?
Severe weather (Lightning, Hail, Hi

Flood (Urban/Flash)

27%

24%

15| Severe winter weather (Snow, Blizzard, Ice)

18%|Flood (River/Stream)

g/ TOrnado
15 |Drought

1»|Dam/levee failure

o lEarthquake

& 57
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£ Mentimeter

In as few words as possible, describe which hazard has
the greatest opportunity for mitigation in your community.

urban flooding-mwrd work

© tornado .
Id Bowst
flood <.

ding § o

w and ice
eam flo
Lo fooa

nage
dam failure

wmesone TlASh flooding

overbank flooding urban flooding

winds

backup

urban flood

floo

serve weather

tornados
(&

sSNo

heat
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As Needed Local Outreach Meetings

The Planning Team worked with individual jurisdictions and planning partners in order to provide one-
on-one guidance and support. Local outreach meetings occurred on an as-needed basis.

Community Mitigation Survey Participation

In order to ensure the public had an opportunity to influence the mitigation plan update process, a
county-wide survey was conducted. More information about the survey is included here: Community
Mitigation Survey Participation

2019 Municipal HMP Annex

As part of the 2019 MJ-HMP update, all participating jurisdictions and planning partners were required
to create and/or update their respective Municipal HMP Annex. 2019 Municipal HMP Annexes can be
found here: 2019 Municipal HMP Annex. Each municipal annex included the following information:

e Hazard Mitigation Plan Point of Contact

e Jurisdiction Profile

e Capability Assessment

e Jurisdiction-Specific Natural Hazard Event History

e Hazard Risk Ranking

e Hazard Mitigation Actions

e Future Needs to Better Understand Risk/Vulnerability

e Additional Comments
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o HAZUS-MH Risk Assessment Results
e Hazard Mapping

New Mitigation Actions

Each participating jurisdiction was required to consider and submit at least one new mitigation action as
part of the 2019 MJ-HMP. New mitigation actions are documented in each respective Municipal HMP
Annex.

2019 MJ-HMP and Municipal Annex Review and Approval

As part of the draft review and approval process, each participating jurisdiction was asked to review the
2019 MJ-HMP and their respective Municipal Annex. Jurisdictions were able to provide their approval,
or any additional changes/improvements, by utilizing the online planning system's "Comment" tool.

Online Planning System

The Online Planning System (https://cookcountydhsem.isc-cemp.com), Cook County DHSEM Knowledge
Management System (KMS), gave members of the Steering Committee and Local Planning Team access

to 2014 MJ-HMP and 2019 MJ-HMP Update resources, including documents and forms, instructions and
examples, and contact for Project Team members. In addition, the Online Planning System featured real-

time access to the Plan and comment functionality. The former provided users with immediate access to
2014 MJ-HMP and 2019 MJ-HMP Updates resources--including documents, forms, instructions, and
examples. Crucially, the latter provided users the ability to directly interact with Project Team members,
encouraging engagement throughout the planning process and collaboration. The comment function
was intuitive, allowing users to quickly acclimate to the system:

To make a comment, users were instructed to click on the Comment link on the bottom of the content
page and a pop-up box would appear. The person used the drop-down box to designate whether the
comment was a Feedback or an Observation. After entering the comment, they clicked the Send
Comments button to submit.

e The comments tool allowed the user to make comments on any page within the manual and
mark the comment as an observation or feedback

e The comments for pages were visible to all administrators and users who had editing privileges
for the specific page.

e The comment would appear after the page refreshes (if user is allowed to view comments). An
email notification was sent to users who were designated to receive comment notification.

The jurisdictions listed in the table below were represented by one or more municipal officials.
Representatives not only attended the meetings, but also participated by gathering appropriate data
and historical information, completed the community preparedness survey, participated in their
community hazard analysis, identified new mitigation strategies, updated past mitigation strategies, and
participated in other efforts (i.e. webinars, phone interviews, and reviewing drafts).

Local mitigation planning team representatives and their contact information and the documentation of
participation in the Plan update are available in Volume 2.
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Plan Participation Validation®

Appendix B: Plan Process and Development Documentation provides the necessary detail and
documentation of the various plan development activities that took place during the update of the 2019
Cook County MJ-HMP.

The appendix details plan participation validation for local jurisdictions. In accordance with best
practices as outlined in CPG 101, Cook County DHSEM and its partners embraced the whole community
approach throughout the 2019 MJ-HMP Update process, involving civic leaders, community
representatives and organizations, and the general public. Understanding that critical infrastructure and
key resources (CIKR), as well as public opinion and hazard likeliness, can dramatically change in a five-
year period, the DHSEM and its partners leveraged in-person, on-site outreach opportunities to educate
stakeholders and collect and validate the information. To support the 2019 MJ-HMP Update process, the
following were facilitated for jurisdiction leaders and POCs:

e Annual Report Participation
e Letters of Intent

e Local Government Meetings
o  Webinars

e Hazard Mitigation Planning Workshops

! personal contact information has been removed to protect individual privacy.
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Review of Existing Plans and Programs

Hazard mitigation planning must include review and incorporation, if appropriate, of existing plans,
studies, reports and technical information (44 CFR, Section 201.6(b)(3)). Chapter 4: Cook County

Profile provides a review of laws and ordinances in effect within the planning area that can affect hazard
mitigation actions. In addition, the following programs can affect mitigation within the planning area:

e The 2018 Illinois Natural Hazard Mitigation Plan
e Hazard mitigation plans for the adjacent counties of Lake, DuPage, and Will

e The Cook County Stormwater Management Plan and 2018 Annual Report (developed by the
Metropolitan Water Reclamation District of Greater Chicago)

o The Cook County Watershed Management Ordinance

e Six detailed watershed plans developed by the Metropolitan Water Reclamation District of
Greater Chicago (Lower Des Plaines, Poplar Creek, Upper Salt Creek, Little Calumet River, Cal-Sag
Channel, and the Chicago River, North Branch)

e 2016-2019 Cook County Consolidated Plan

o Cook County’s 2014 Community Development Block Grant Disaster Recovery Action Plan
(including Substantial Amendment 5 in 2017)

o Next Century Conservation Plan for the Forest Preserve District of Cook County.
e Transition Report Mayor Lori E. Lightfoot (2019)

An assessment of all planning partners’ regulatory, technical, and financial capabilities to implement
hazard mitigation actions is presented in the individual jurisdiction-specific annexes in Volume 2. Many
of these relevant plans, studies and regulations are cited in these capability assessments.

Updates of Prior Plans
Cook County completed its initial MJ-HMP in 2014. Integrated Solutions Consulting and the planning
team reviewed the 2014 plan prior to beginning this five-year update process for 2019.

Public Involvement

Broad public participation in the planning process helps ensure that diverse points of view about the
planning area’s needs are considered and addressed. The public must have opportunities to comment
on disaster mitigation plans during the drafting stages and prior to plan approval (44 CFR, Section
201.6(b)(1)). The Community Rating System (CRS) expands on these requirements by making CRS credits
available for optional public involvement activities. The Cook County DHSEM with partners Integrated
Solutions Consulting, Inc. (ISC), and the Metropolitan Water Reclamation District (MWRD) engaged Cook
County stakeholders and its citizens prior to and throughout the 2019 MJ-HMP Update process. Per
Federal Emergency Management Agency (FEMA) Comprehensive Preparedness Guide 101 (CPG 101)
guidance, our public outreach efforts encompassed all 135 jurisdictions, leveraging our expertise to
educate the population and engage them in developing new mitigation actions. The following section
details our public outreach strategy, including a combination of in-person and virtual methods.
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Public Involvement Strategy & Activities

In accordance with best practices as outlined in CPG 101, this public-private effort engaged the whole
community, reaching citizens and key stakeholders across all 135 jurisdictions. Elements of virtual public
outreach included the 2019 Cook County Preparedness Survey, local government meetings, social
media, such as Twitter and Nextdoor, and hazard mitigation plan public meetings. The physical
component of the outreach efforts focused on maximizing attendance at hazard mitigation meetings.

Appendix C: Public Participation Documentation details the specific activities and results from the
Planning Team's public outreach efforts.

2019 Cook County Community Preparedness Survey

An integral component of the 2014 MJ-HMP public involvement strategy was the use of a
guestionnaire. To engage the whole community in the 2019 MJ-HMP Update process, DHSEM and ISC
developed the 2019 Cook County Community Preparedness Survey to engage the general public by
providing information on the update process while collecting and validating information from citizens
throughout all 135 jurisdictions. The 37-question web-based tool was used to gauge household
preparedness for natural hazards and the public's knowledge of tools and techniques that assist in
reducing risk and loss from natural hazards. The results of the survey were used by the Steering
Committee guide them in developing objectives and mitigation strategies.

The survey was accessible to the public from May 20, 2019 to June 21, 2019 via multiple websites,
including the City of Chicago Office of Emergency Management and Communications (OEMC) website. In
addition, a link to the survey was disseminated through various social media platforms, local
government websites, and press releases (see Survey Outreach). As emphasized in the National
Response Framework (NRF), resilient communities are borne out of prepared individuals and strong
leadership across governments, agencies, and businesses. Accordingly, the survey gauged the
community's overall resiliency by collecting thousands of responses from respondents that represent
the diverse backgrounds of the County.

Over 6,532 responses were collected during the 2019 MJ-HMP Update, more than tripling the previous
response rate of over 1,800 from the 2014 MJ-HMP survey. A copy of the survey, as well as a summary
of results, is presented in 2019 Cook County Community Preparedness Survey Results. One specific
outreach effort via Nextdoor garnered over 30,000 views.
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2019 Cook County Community Preparedness Survey

Instructions

To Whom It May Concern:

Cook County is conducting a study to better understand the preparedness needs and risk perceptions of its residents as part of the County’s Multi-
Jurisdictional Hazard Mitigation Plan update process. To do so, a questionnaire has been distributed throughout the County, and you have been selected
to participate. Your feedback is greatly needed and appreciated!

The questionnaire should only take about 10 minutes to complete. All responses will be kept confidential, and your participalion is strictly voluntary. Your
input will enable the County to better serve you.

Survey Completion Date
Please complete the survey by June 21, 2019.

CONTACT US
If you have any questions, please contact:

Kimberly Nowicki, MScTRM, IPEM

Regional Planner

Cook County Department of Homeland Security & Emergency Management
Email: kimberly.nowicki@cookcountyil.gov

DEFINITIONS
Hazard Mitigation: The purpose of hazard mitigation planning is to identify policies and actions that can be implemented over the long term to
reduce risk and future losses. Mitigation forms the foundation for a community's long-term strategy to reduce disaster losses and break the

cycle of disaster damage, reconstruction, and repeated damage.
Thank you for your participation.

Figure: 2019 Cook County Community Preparedness Survey

CIW of Chicago ‘ Mayor Lari E. Lightfoot

EMERGENCY MANAGEMENT &
COMMUNICATIONS

OEMC provides citizens of Chicago with prompt and reliable 911 service

UEMC Home Alert Chicago Glogsary of Emergency Predzredness lerms Seal-lime Informazion In nd Around Chicago smarty11

Home ' Dspartments Emergercy Maragemant & Communications ' Office ofEhe(gen(y Management  N2ws Releases  Comm unity Prepzaredness Public Survey
June 4, 2019

Community Preparedness Public Survey

As part of the 2019 Cook County Hazard Mitigation Plan, OEMC’s partners at Coox County Depsrtment of Homeland Security % Emerger.cy Manageman: have released a Community Preparedness survey for
public fredhark. Please take a few minutes to provide your inaut!
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Figure: City of Chicago OEMC - June 4, 2019 Community Preparedness Survey (Survey Page)



VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

2019 Hazard Mitigation Plan Meetings

Cook County DHSEM, with the help of ISC and MWRD, facilitated four successful public meetings across
the North, South, and Central regions of the County. These public meetings were divided into two series:
The Hazard Mitigation Plan Process and the 2019 Cook County MJ-HMP Update Draft Review.

Hazard Mitigation Plan Public Meetings, Series |

The first series of public meetings focused on educating the public on what hazard mitigation is, what it
means, and how to work together to create a more resilient community. This included formal
presentations, interactive group discussions, and defining new mitigation actions within each
participants' respective jurisdiction.

Hazard Mitigation Plan Public Meetings, Series |l

Whereas the first series of the Hazard Mitigation Plan Public Meetings focused on educating and
collecting information from the public, the second series of the meetings focused on reviewing the
2019 MJ-HMP Update draft with community members of participating municipalities.

2019 Hazard Mitigation Plan Web site and Draft

A web site dedicated specifically for hazard mitigation was developed so the public would have
continual access to the hazard mitigation plan process and subsequent updates. Videos of public
meetings were hosted on the website, as well as bulletins, fact sheets, a draft of the 2019 MJ-HMP,
and mitigation success stories. The website will be maintained to ensure the public has continual
engagement and input on new and ongoing mitigation strategies.
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Website: https://www.cookcountyhomelandsecurity.org/hmp-fags

ABOUT DHSEM NEWSROOM E PREPARE & TAKE ACTION REDUCING RISK CONTACT

Public Resources HAZARD MITIGATION

The Draft of the Cook County Multi-Jurisdictional Hazard Mitigation Plan can be found here 2019 Hazard Mitigation Plan Update

% Hazard Mitigation Plan New
The following three videos summarize the information shared at each of the Public Meetings on the zard Mgt Elany News

Hazard Mitigation Plan Update Process Hazard Mitigation Plan FAQs

Hazard Mitigation Plan Update Process Informational Video Public Meetings

Public Resources

Bulletins

Guidance Documents

Annual Progress Reports
2014 Hazard Mitigation Plan

2014 Volume 1

2014 Volume 2 (Annexes)
2019 Cook County
Multi-Jurisdictional
Hazard Mitigati
Plan Update

Public Meetings Steering Commitiee Meetings

2018 Annual Progress Reports

HMP Steering Committee

Steering Committee Members

Steering Committee Ground Rules

Hazard Mitigation Corner

Metropolitan Water Recl. ion District Infor i I Video

Grant Information
m Mitination Ideas

Appendix C: Public Participation Documentation details the specific activities and results from the
Planning Team's public outreach efforts.
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Plan Development Chronology/Milestones
The table below summarizes important milestones in the 2019 update of the Cook County MJ-HMP.

Plan Development Milestones
Date Event Description (meeting objectives) | Attendance
2014
2014 Submit and Adopt the 2014 N/A
Cook County MJ- HMP
2015
I I I
2016
2016 Annual Reports submitted for N/A
the Cook County MJ- HMP
2017
I I
2018
2018 Annual Reports submitted for
the Cook County MJ-HMP N/A
2018 Letters of Intent submitted by N/A
planning partners
2019
2019 Update the 2019 Cook County N/A
MJ-HMP
July 15, |Submit the 2019 Cook County N/A
2019 MJ-HMP
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Part 2. Risk Assessment

The goal of mitigation is to reduce the future impacts of a hazard including loss of life, injury or
disability, property damage, disruption to local and regional economies, and the expenditure of public
and private funds for recovery. Sound mitigation must be based on a sound risk assessment. A risk
assessment involves quantifying the potential loss resulting from a disaster by assessing the vulnerability
of buildings, infrastructure, and people.

Chapter 3. Identified Hazards of Concern and Risk Assessment Methodology

Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury,
and property damage resulting from natural hazards. It allows emergency management personnel to
establish early response priorities by identifying potential hazards and vulnerable assets. The process
focuses on the following elements:

e |dentify hazards—Use all available information to determine what types of disasters may affect
a jurisdiction, how often they can occur, and their potential severity.

e Assess vulnerability—Determine the impact of natural hazard events on the people, property,
environment, economy, and lands of the region.

e Estimate cost—Estimate the cost of potential damage that could be avoided by mitigation.

The risk assessment for this hazard mitigation plan evaluates the risk of natural hazards prevalent in the
planning area and meets requirements of the DMA (44 CFR, Section 201.6(c)(2)).

Identified Hazards of Concern

For this plan, the Steering Committee considered the full range of natural hazards that could impact the
planning area and then listed hazards that present the greatest concern. The process incorporated
review of state and local hazard planning documents, as well as information on the frequency,
magnitude, and costs associated with hazards that have impacted or could impact the planning area.
Anecdotal information regarding natural hazards and the perceived vulnerability of the planning area’s
assets to them was also used. Based on the review, this plan addresses the following hazards of concern:

e Dam/levee failure

e Drought

e Earthquake

e Flood

e Severe weather

e Severe winter weather
e Tornado

Except for dam/levee failure, this plan assesses only natural hazards. However, Chapter 13 provides a
qualitative discussion of the following technological and human-caused hazards of interest:

e Epidemic or pandemic
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e Nuclear power plant incident

e Secondary impacts from the mass influx of evacuees
e Widespread power outage

e Hazardous material incident

e Coastal Erosion

Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included
because these hazards do not directly impact Cook County. They are:

e Avalanche

e Hurricane

e Sea Level Rise
e Storm Surge

e Tsunami

Climate Change

This hazard mitigation plan addresses climate change as a secondary impact of natural hazards. A
gualitative discussion of climate change and its potential impact on natural hazard risks is provided
in Chapter 5. While many models are currently being developed to assess the potential impacts of
climate change, there are currently none available to support hazard mitigation planning. As these
models are developed in the future, this risk assessment may be enhanced to better measure these
impacts.

Methodology

The risk assessments in Chapter 6 through Chapter 12 describe the risks associated with each identified
hazard of concern. Each chapter describes the hazard, the planning area’s vulnerabilities, and probable
event scenarios. The following steps were used to define the risk of each hazard:

¢ Identify and profile each hazard—The following information is given for each hazard:
o General background of the hazard
o Geographic areas most affected by the hazard
o Records of past events and frequency estimates
o Severity and extent estimates
o Warning time likely to be available for response

o Possible secondary hazard events
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e Determine exposure to each hazard—Exposure was determined by analyzing hazard maps,
historical occurrences, and an inventory of structures, facilities, and systems to determine which
of them would be exposed to each hazard.

o Assess the vulnerability of exposed facilities—Vulnerability of exposed structures and
infrastructure was determined by interpreting the probability of occurrence of each event and
assessing structures, facilities, and systems that are exposed to each hazard. Tools such as GIS
and FEMA'’s hazard-modeling program called Hazus-MH were used to perform this assessment
for the flood, dam failure, and earthquake hazards. Outputs similar to those from Hazus were
generated for other hazards, using maps generated by the Hazus program.

Risk Assessment Tools
This section addresses the various tools and methodologies utilized as part of the 2019 MJ-HMP update
of the Risk Assessment.

Mapping

A review of national, state and county databases were performed to locate available spatially based
data relevant to this planning effort. Maps were produced, as needed during the 2019 Cook County MJ-
HMP update, using GIS software to show the spatial extent and location of identified hazards when such
data was available. These maps are included in the hazard profile chapters of this document.
Information regarding the data sources and methodologies employed in these mapping efforts is located

in Appendix D.

Dam Failure, Earthquake and Flood—Hazus-MH
Overview

In 1997, FEMA developed the Hazards U.S., or Hazus, model to estimate losses caused by earthquakes
and identify areas that face the highest potential for loss. Hazus was later expanded into a multi-hazard
methodology, Hazus-MH, with new models for estimating potential losses from hurricanes and floods.

Hazus-MH is a GIS-based program used for risk assessments, mitigation planning, and emergency
planning and response. It provides a wide range of inventory data, such as demographics, building stock,
critical facility, transportation, and utility lifeline, and multiple models to estimate potential losses from
natural disasters. The program maps and displays hazard data and the results of damage and economic
loss estimates for buildings and infrastructure. Its advantages include the following:

Provides a consistent methodology for assessing risk across geographic and political entities.

e Provides a way to save data so that it can readily be updated as population, inventory, and other
factors change and as mitigation planning efforts evolve.

e Facilitates the review of mitigation plans because it helps to ensure that FEMA methodologies
are incorporated.

e Supports grant applications by calculating benefits using FEMA definitions and terminology.
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Produces hazard data and loss estimates that can be used in communication with local
stakeholders.

Is administered by the local government and can be used to manage and update a hazard
mitigation plan throughout its implementation.

Levels of Detail for Evaluation

Hazus-MH provides default data for inventory, vulnerability, and hazards; this default data can be
supplemented with local data to provide a more refined analysis. The model can carry out three levels of
analysis, depending on the format and level of detail of information about the planning area:

Level 1—All of the information needed to produce an estimate of losses is included in the
software’s default data. This data is derived from national databases and describes in general
terms the characteristic parameters of the planning area.

Level 2—More accurate estimates of losses require more detailed information about the
planning area. To produce Level 2 estimates of losses, detailed information is required about
local geology, hydrology, hydraulics, and building inventory, as well as data about utilities and
critical facilities. This information is needed in a GIS format.

Level 3—This level of analysis generates the most accurate estimate of losses. It requires
detailed engineering and geotechnical information to customize it for the planning area.

Application for This Plan Update

The following methods were used to assess specific hazards for this plan:

Flood—A Level 2, user-defined analysis was performed for both general building stock and
critical facilities in 2014. GIS parcel/address and assessor data (replacement cost values and
detailed structure information) from Cook County were loaded into Hazus-MH to update the
general building stock data. An updated critical facilities inventory was used in place of the
Hazus-MH defaults for essential facilities, transportation, and utilities. Current Cook County
digital flood insurance rate maps (DFIRMs) were used to delineate flood hazard areas and
estimate potential losses from the 10%, 1%- and 0.2%-year flood events (also referred to as the
10, 100 and 500-year flood events). Using the DFIRM floodplain boundaries and a countywide
digital elevation model generated from Cook County 2008 Ortho Imagery Project LIDAR data,
flood depth grids were generated for each flood event and integrated into the model. During
the 2019 update, the Planning Team, in coordination with Cook County GIS, reassessed data and
the availability of data to determine if a more robust analysis would result in outputs
representing a significant change from 2014. Analyses, using the same methodology were
conducted, resulting in little to no major changes. It was determined that future analyses need
to incorporate municipal-level GIS inputs and further coordination with local GIS databases, as
available. New analyses were conducted for jurisdictions participating for the first time in the
Cook County MJ-HMP.
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o Dam Failure—Dam failure inundation mapping for the planning area was collected where
available. This data was imported into Hazus-MH and a modified Level 2 analysis was run using
the flood methodology described above. During the 2019 update, the Planning Team, in
coordination with Cook County GIS, reassessed data and the availability of data to determine if a
more robust analysis would result in outputs representing a significant change from 2014.
Analyses, using the same methodology were conducted, resulting in little to no major changes.
It was determined that future analyses need to incorporate municipal-level GIS inputs and
further coordination with local GIS databases, as available.

o Earthquake—A Level 2 analysis was performed to assess earthquake risk and exposure.
Earthquake shake maps and probabilistic data prepared by the U.S. Geological Survey (USGS)
were used for the analysis of this hazard. An updated general building stock inventory was
developed using replacement cost values and detailed structure information from assessor
tables. An updated inventory of essential facilities, transportation, and utility features was used
in place of the Hazus-MH defaults. The standard Hazus analysis for the 1% and 0.2% probabilistic
events was modeled, along with two scenario events:

Similar to the previous analyses for Flood and Dam Failure, during the 2019 update, the Planning Team,
in coordination with Cook County GIS, reassessed data and the availability of data to determine if a
more robust analysis would result in outputs representing a significant change from 2014. Analyses,
using the same methodology were conducted, resulting in little to no major changes. It was determined
that future analyses need to incorporate municipal-level GIS inputs and further coordination with local
GIS databases, as available. New analyses were conducted for jurisdictions participating for the first time
in the Cook County MJ-HMP.

e A Magnitude-7.1 scenario event on the Wabash Fault (Scenario Earthquake 1)

e A re-creation of the 1909 event that occurred 7 miles southwest of Lemont (Scenario
Earthquake 2)

Tornado
A four-step approach was used to develop a probabilistic tornado analysis, as described below.

Step 1: Identify Historical Data

This step involved collecting tornado data for Cook County from the National Oceanic and Atmospheric
Administration (NOAA). This data source identified 54 tornadoes from 1950 through 2018 that impacted
Cook County (69 years). The magnitude of the identified tornadoes on the Enhanced Fujita Scale ranged
from EFO to EF4.

Step 2: Generate Statistics

Data collected for each tornado included location, width, length, Fujita scale rating, date, and damage.
Of the tornado events classified as EF2 or above, the vast majority of them moved toward the northeast.
Tornadoes can move erratically and touch down at several locations with different widths; however, to
simplify the hazard generation model, tornadoes were assumed to move in a straight line with a
constant width and wind speed. Table: Tornado Data Analysis Results shows a summary of the data for
the identified events.
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TABLE:

TORNADO DATA ANALYSIS RESULTS

Enhanced Number of Probability (% Total Length Average Length Width Average
Fujita Events annual (miles) (miles) (feet) Width
Scale chance) (feet)

EFO 16 23% 5.46 0.34 595 37

EF1 21 30% 60.36 2.87 1554 74

EF2 14 20% 39.5 2.82 1132 81

EF3 1 1% 9.2 9.2 200 200

EF4 2 3% 18.3 9.15 1960 980

Total 54 77% annual 192.62 miles 2.46 miles 5441 101

chance of at feet feet
least 1
tornado

Tornado probabilities for Cook County were calculated based on the number of events of a particular
magnitude over a 69-year period. No EF5 events were recorded over that time period. Table: Tornado
Probability Summary compares the probability of each magnitude of event in Cook County compared to
the nationwide probability. These statistics were used to help create the simulated storm events for
each municipality in Step 4.

TABLE:
TORNADO PROBABILITY SUMMARY

Probability (% annual chance of occurrence)
EFO EF1 EF2 EF3 EF4 EF5
Nationwide 38.9% 35.6% 19.4% 4.9% 1.1% 0.1%
Cook County 23% 30% 20% 1% 3% N/A

Step 3: Develop Damage Curves

To generate damage curves, detailed damage assessments were identified and analyzed, including
assessments for the two EF4 events. An EF5 event outside the study region was used to supplement the
Cook County damage assessments: the 1996 Oakfield tornado in Wisconsin. The damage assessments
provided data on the location of the tornado, wind speeds, width, and damage, including the number of
buildings damaged and amount of damage. The tornado location was mapped using the damage
assessment document and overlaid onto a historical aerial photo to identify how many structures were
there at the time of the event (exposure). The damage assessment identified which structures were
damaged or destroyed and at what magnitude. The County’s tax assessor database was used to
calculate exposure values, and those values were converted to the appropriate year. For example, the
1967 Oak Lawn tornado damage values were compared to the 1967 exposure values by converting the
2013 values provided by the County into 1967 values.

Step 4: Model 1-Percent-Annual-Chance and 0.2-Percent-Annual-Chance Events and Calculate Losses
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This step involved using the historical tornado data and the probability statistics associated with them to
simulate 60,000 years of tornadoes. Since, on average, the county experiences one tornado a year, this
represents nearly 60,000 tornado events. The length, width, starting point, direction, and ending point
were simulated based on historical characteristics (e.g. there was a 96-percent chance each tornado
would move northeast).

The tornado impact area was mapped for each simulated storm, and losses were determined using the
individual structures in the impact area and the loss ratios developed in Step 3. The losses for these
simulated events were analyzed for each jurisdiction to determine the loss from the 1-percent-annual-
chance and 0.2-percent-annual-chance (usually EF4 and EF5) events. This methodology is similar to that
used by the Hazus-MH hurricane model.

During the 2019 update, the Planning Team, in coordination with Cook County GIS, reassessed data and
the availability of data to determine if a more robust analysis would result in outputs representing a
significant change from 2014. Analyses, using the same methodology were conducted, resulting in little
to no major changes. It was determined that future analyses need to incorporate municipal-level GIS
inputs and further coordination with local GIS databases, as available. New analyses were conducted for
jurisdictions participating for the first time in the Cook County MJ-HMP.

Severe Weather and Severe Winter Weather

Similar to 2014, historical data was not adequate to model future losses for severe weather and severe
winter weather. A qualitative analysis was conducted using the best available data and professional
judgment. Locally relevant information was gathered from a variety of sources. Frequency and severity
indicators include past events and the expert opinions of emergency management specialists and
others. The primary data source was the Cook County GIS database, augmented with state and federal
data sets. Additional severe weather data was downloaded from the Natural Resources Conservation
Service and the National Climatic Data Center.

Drought

The risk assessment methodologies used for this plan focus on damage to structures. Because drought
does not impact structures, the risk assessment for drought was more limited and qualitative than the
assessment for the other hazards of concern.

Uncertainties

Loss estimates, exposure assessments, and hazard-specific vulnerability evaluations rely on the best
available data and methodologies. Uncertainties are inherent in any loss estimation methodology and
arise in part from incomplete scientific knowledge concerning natural hazards and their effects on the
built environment. Uncertainties also result from the following:

e Approximations and simplifications necessary to conduct a study

Incomplete or outdated inventory, demographic or economic parameter data

The unigue nature, geographic extent, and severity of each hazard

Mitigation measures already employed

The amount of advance notice residents have to prepare for a specific hazard event.
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These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and
loss estimates are approximate. The results do not predict precise results and should be used only to
understand relative risk. Over the long term, Cook County and its planning partners will collect
additional data to assist in estimating potential losses associated with other hazards.

Future analyses need to incorporate municipal-level GIS inputs and further coordination with local GIS
databases and end-users, as available.

Planning Area Regions

The hazard profiles in this plan assess the planning area by region (North, Central, and South). The risk
exposure and vulnerability analyses list results by these regions. The jurisdictions in each region are
listed in Table: Jurisdictions by Region. Individual results for each planning partner are shown in the
jurisdictional annexes in Volume 2. The jurisdictions not participating in the 2019 MJ-HMP are border
jurisdictions and are part of other county mitigation plans.

TABLE: PLANNING PARTNERS
PLANNING PARTNERS COVERED BY THIS
HAZARD MITIGATION PLAN

North

Central

South

Arlington Heights

Bellwood

Alsip

Barrington

Bensenville (Not
Participating in 2019 Cook
County MJ- HMP)

Bedford Park

Participating in 2019 Cook
County MJ-HMP)

Barrington Hills (Not Berkeley Blue Island
Participating in 2019 Cook

County MJ-HMP)

Bartlett Berwyn Bridgeview
Buffalo Grove (Not Broadview Burbank
Participating in 2019 Cook

County MJ-HMP)

Deerfield (Not Brookfield Burnham
Participating in 2019 Cook

County MJ- HMP)

Deer Park (Not Burr Ridge (Not Participating | Calumet City
Participating in 2019 Cook |in 2019 Cook County MJ-

County MJ-HMP) HMP)

Des Plaines City of Chicago Calumet Park
East Dundee (Not Cicero Chicago Heights

Elgin (Not Participating in
2019 Cook County MJ-
HMP)

Countryside

Chicago Ridge

Elk Grove Village

Elmhurst (Not Participating in
2019 Cook County MJ-HMP)

Country Club Hills

Evanston

ElImwood Park

Crestwood
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Glencoe Forest Park Dixmoor
Glenview Forest View Dolton
Golf Franklin Park East Hazel Crest
Hanover Park Harwood Heights Evergreen Park
Hoffman Estates Hillside Frankfort (Not Participating in 2019
Cook County MJ-HMP)
Inverness Hinsdale (Not Participating in |Flossmoor
2019 Cook County MJ-HMP)
Kenilworth Hodgkins Ford Heights
Lincolnwood Indian Head Park Glenwood
Morton Grove LaGrange Harvey
Mount Prospect LaGrange Park Hazel Crest
Niles Lyons Hickory Hills
Northbrook Maywood Hometown
Northfield McCook Homewood
Palatine Melrose Park Justice
Park Ridge Norridge Lansing
Prospect Heights Northlake Lemont
Rolling Meadows North Riverside Lynwood

Roselle (Not Participating |Oak Brook (Not Participating Markham
in 2019 Cook County MJ-  |in 2019 Cook County MJ-

HMP) HMP)
Schaumburg Oak Park Matteson
Skokie River Forest Merrionette Park
South Barrington River Grove Midlothian
Streamwood Riverside Oak Forest
Wheeling Rosemont Oak Lawn
Wilmette Schiller Park Olympia Fields
Winnetka Stickney Orland Hills
Stone Park Orland Park
Summit Palos Heights
Westchester Palos Hills
Western Springs Palos Park
Park Forest
Phoenix
Posen
Richton Park
Riverdale
Robbins
Sauk Village

South Chicago Heights

South Holland
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Steger

Thornton

Tinley Park

University Park

Willow Springs

Worth

Woodridge (Not Participating in 2019
Cook County MJ-HMP)
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Chapter 4. Cook County Profile
Cook County was created on January 15, 1831. The County is located in the upper northeastern section
of the State of Illinois and has more than 800 local governmental units (Cook County Website).

Cook County is located in northeast lllinois on the western shore of Lake Michigan. It is the most
populous of lllinois’ 102 counties, with a 2013 estimated population of 5.24 million, 2018 estimate of
5.18 million, and 2019 estimate of 5.21 million, according to the U.S. Census Bureau and World
Population Review. It is the sixth largest county in the state by area, covering 946 square miles. Cook
County makes up approximately 40 percent of the population of Illinois. The surrounding counties are
Lake and McHenry to the north, Kane, and DuPage to the west, and Will to the southwest. Lake
Michigan is the county’s eastern border.
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Cook County is the second most populous county in the United States, after Los Angeles County (World
Population Review). According to the Cook County Government Website, the County contains 135
municipalities, covering about 85 percent of the area of the county. The remaining unincorporated areas
are under the jurisdiction of the Cook County Board of Commissioners, a 17-member board elected by
district (Cook County Website).

Cook County Townships and Municipalities

[ cook County Boundary
D Cook County Township Boundaries
City of Chicago
| Unincarporated
[ Forest Preserves
Major Roads.

@Kamn A. Yarbrough
EeekcaurhisiericoRm Updated December 2018

Figure: Cook County with Municipalities
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Jurisdictions and Attractions

The City of Chicago is the county seat. Based on Census Data, the 2018 estimated population size of
Chicago is over 2.7 million. Given that the 2018 population estimate for the entire County was 5.18
million, the City of Chicago makes up more than half of the entire County's population. The land area of
the City of Chicago covers roughly 24 percent of the county’s area and is one the nation’s top ten most
populous cities, currently following only New York City and Los Angeles (US Census). The 135
municipalities in the county range in size from Chicago with over 2.7 million residents to small
communities such as Thornton, Kenilworth, East Hazel Crest, East Dundee, and Phoenix with fewer than
3,000 residents. The most populous jurisdictions after Chicago are Elgin, Cicero, Arlington Heights,
Evanston, Schaumburg, Palatine, and Skokie (Cook County Government Website Open Data).

In 1914, Cook County was the first place to create a forest preserve. The Forest Preserve District of Cook
County, with nearly 70,000 acres, is the largest forest preserve district in the United States and receives
an estimated 62 million visitors each year (Forest Preserve District of Cook County, 2019). Other major
attractions in the Cook County area include the Lincoln Park Zoo, Brookfield Zoo, Lake Michigan
beaches, Chicago’s Museum Campus, and the Chicago Botanic Garden.

Historical Overview

Cook County was established as lllinois’ 54th county on January 15, 1831, around the site of the Fort
Dearborn settlement at the mouth of the Chicago River. The county was named after Daniel Pope Cook,
an early lllinois political figure. Cook County elected its first officials on May 7, 1831. (Cook County,
2013). The following history of subsequent county growth is summarized from the Chicago Historical
Society (Chicago Historical Society, 2013):

e When the county was organized in 1831 with approximately 100 residents in 2,464 square miles,
it encompassed much of today’s Lake, DuPage, Will, McHenry, and Cook counties. By 1839, it
had reduced in area to its current boundaries and had expanded to a population of over 4,000.

e The 1830s and 1840s were dominated in the county by agriculture. Chicago, Wheeling, Gross
Point, Lyons, Summit, Brighton, Willow Springs, Calumet, Blue Island, and Thornton were
agricultural centers, serving farmers with stores, churches, and schools.

e In 1848, Cook County subdivided into 27 townships, which took on some of the county
responsibilities: collecting taxes, running schools, supervising elections, and maintaining local
roads.

e Urban development spread from 1860 through 1890. Chicago’s 1889 annexation shifted more
than 225,000 county residents to within the city and expanded the city’s physical size from 43 to
169 square miles. About 90 percent of the county’s population lived in the city at that time.

e Farming in Cook County did not disappear, but outlying growth by 1900 was largely suburban.

o  With the spread of the population to suburban communities, the proportion of the county’s
population living in Chicago dropped to 83 percent by the 1940s. Skokie and Oak Lawn were
among the most quickly growing suburbs during the 1950s and 1960s.
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The 1970s and 1980s saw the development of most of the remaining farmland in the county. By
then, contiguous urban growth had engulfed both the remaining farms and the suburban
residential and industrial areas that had once been distinct from the city center.

No further annexation by the city took place, however, and by 1990 Chicago accounted for only
55 percent of the county’s population.
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Figure: 1870 Cook County Township Map

Major Past Hazard Events

Presidential disaster declarations are typically issued for hazard events that cause more damage than
state and local governments can handle without assistance from the federal government, although no
specific dollar loss threshold has been established for these declarations. A presidential disaster
declaration puts federal recovery programs into motion to help disaster victims, businesses, and public
entities. Some of the programs are matched by state programs. Cook County has experienced 19 events

since 1967 for which presidential disaster declarations were issued. These events are listed below in the
table.

TABLE: PRESIDENTIAL DISASTER DECLARATIONS FOR EVENTS IN THE PLANNING AREA

Type of Event Disaster Declaration Number

Declaration Date
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Tornado DR*-227 4/25/1967
Flood DR-351 9/4/1972
Flood DR-373 4/26/1973

Severe Storm DR-509 6/18/1976
Snow EM*-3068 1/16/1979
Severe Storm DR-643 6/30/1981
Flood DR-776 10/7/1986
Flood DR-798 8/21/1987
Flood DR-997 7/9/1993
Severe Storm DR-1129 7/25/1996
Severe Storm DR-1188 9/17/1997
Snow EM-3134 1/8/1999
Snow EM-3161 1/17/2001
Hurricane EM-3230 9/7/2005
Severe Storm DR-1729 9/25/2007
Severe Storm DR-1800 10/3/2008
Severe Storm DR-1935 8/19/2010
Snow DR-1960 3/17/2011
Flood DR-4116 5/10/2013

*DR indicates “major disaster declaration.” EM indicates “emergency declaration” Source: FEMA, 2019

Another source of information on past hazard events is the Spatial Hazard Events and Losses Database
for the United States (SHELDUS), formerly maintained by the University of South Carolina and now by
Arizona State University. SHELDUS draws upon a variety of national data sources to list hazards that
resulted in any monetary loss, human injury, or human fatality. The database includes many more
hazard events than those for which presidential disaster declarations were made. For Cook County,
SHELDUS lists 851 instances of monetary or human loss due to a hazard event and 119 crop loss events
(SHELDUS, 2019).

The National Oceanic and Atmospheric Administration (NOAA) data is the primary source utilized in the
Hazard Mitigation Plan. Below is a summary of all the hazards that were counted by NOAA. Further
analysis of the data set is available under each hazard under the "Past Events" sections. NOAA does not
collect data on Earthquakes and Dam and Levee Failures. Additional data was utilized and is analyzed in
the hazard profiles.
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TABLE: SUMMARY OF EXTENT OF NATURAL HAZARDS

Total Total | Total | Total
Hazard Total Events since 1950 Property Crop |Deaths |Injuries
Damage Damage| (Direct)| (Direct)|
Drought 7 0 0 0 0
Flood (including flash
flooding, flooding, heavy rain, 231 $506,040,000 0 4 0

and coastal flooding)
Severe Weather (including
thunderstorm wind, hail, heat 1,443 $44,820,600 0 371 122
and excessive heat, lightning,

and high and strong wind)

Severe Winter Weather
(including blizzard, cold/wind
chill, extreme cold/wind chill, 178 $700,000 0 156 5
frost/freeze, heavy snow, ice
storm, lake-effect snow, sleet,

winter storm, and winter

weather)
Tornado (including tornado 57 $118,337,750 0 39 770
and funnel cloud)
TOTAL 1,909 $163,158,350 0* 570 897

*Crop damage would only include what has been reported (typically reported to USDA for insurance or
grant purposes).

Sources: NOAA

Additionally, NOAA data highlighted events that cost over $1 billion in the past decade. While both
events listed below expanded outside of Cook County, the County received substantial damage from
both "billion-dollar" events:

¢ lllinois Flooding and Severe Weather - April 2013: A slow-moving storm system created rainfall
totals of 5 to 10 inches across northern and central Illinois including the Chicago metro. This
resulted in damage to many homes and businesses. There was also severe weather damage
from wind and hail across Indiana and Missouri. Total Estimated Costs: $1.1 ($1.2) Billion; 4

Deaths

e Groundhog Day Blizzard - February 2011: A large winter storm impacted many central, eastern
and northeastern states. The city of Chicago was brought to a virtual standstill as between 1 and
2 feet of snow fell over the area. Total Estimated Costs: $1.8 ($2.1) Billion; 36 Deaths

Review of the declared disaster events and loss-causing hazard events helps identify targets for risk
reduction and ways to increase a community’s capability to avoid large-scale events in the future.

Physical Setting
This section addresses the geology of Cook County and climate.
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Geology

The landforms of Cook County are mostly the result of glacial processes. Significant topographic features
include broad level plains that were once lake beds, ridges formed as moraines marking the outer
margins of glaciers, and elongated sandy spits, bars, and beach ridges formed along the shores of the
ancestor lakes of present-day Lake Michigan. The highest point in Cook County is almost 1,000 feet
above sea level, at the northwest corner of the county. Land over most of the county slopes gradually
toward Lake Michigan to the east, intersected by north-south trending stream-cut valleys. Most of the
central and southeastern portion of Cook County is a low flat plain (ISGS, 2004).

Upper-level soils are mostly the result of glacial processes. Locally, layers of sand and gravel supply
residential users with good quality groundwater. According to the USDA Natural Resource Conservation
Service’s Web Soil Survey, there are nearly 140 distinct soil types throughout Cook County.

The greatest risk for the groundwater resources in these areas is from surface contamination of
relatively shallow aquifers. More than half of Cook County is underlain by glacial till. The low flat plain in
the east-central part of the county is mostly silt and clay. These sediments were deposited in the former
glacial lake, are composed of silt and clay, and are not considered aquifers (ISGS, 2004).

The top of the bedrock in Cook County consists mainly of pure to silty dolomite, forming a bedrock
aquifer. These rocks range in thickness from zero in small areas in the northwestern part of the county
to more than 300 feet on the far eastern side along the lakeshore. The porosity and permeability of the
rocks are mainly the results of fractures and dissolution cavities in the dolomite. The rock itself has no
porosity. The water is recharged locally from precipitation and, where the overlying glacial materials are
thin, the upper bedrock aquifer is susceptible to groundwater contamination. Greater groundwater
yields are available in deeper sandstone layers (ISGS, 2004).

The Des Plaines Disturbance is in north-central Cook County is a roughly circular area of about 25 square
miles that is intensely faulted. Some of these faults may have as much as 600 feet of vertical movement.
The faulted bedrock is beneath 75 to 200 feet of glacial drift. The disturbance has been indicated as

a probable meteorite-impact structure. Seismic reflection data suggest that there are numerous other
faults within the bedrock of Cook County, but none are currently active (ISGS, 2004).

Cook County has large deposits of stone, gravel, sand, and clay used as building materials. The Thornton
Quarry, located near Thornton in Cook County, is the large limestone quarry in the world. The County
relies on these resources as they provide jobs and millions of dollars in state revenue (USDA, 2012).

Climate

According to the Forest Preserves of Cook County, Illinois has faced a 1°F increase in average annual
temperature since the start of the 20th century. Recent climate projections predict further increases in
annual temperatures and an increased frequency of extreme weather events (Sustainability and Climate
Resiliency Plan). In the City of Chicago, as well as other highly paved urban areas in Cook County, the
"urban heat island" effect can raise temperatures from 4-10°F on hot summer days (Chicago Climate
Action Plan).

Typically, the Cook County area can be described as a humid continental climate with hot summers and
cold winters. Generally, cold dry air from Canada dominates the area in winter, warm humid air from the
Gulf of Mexico dominates in summer, and dry warm air from the Pacific Ocean dominates in the fall.
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High temperatures average 84°F in July and often reach 1002F or more in summer. Low temperatures
average 18°F in January and have been recorded as low as the —20s. Humidity in the summer and wind
in the winter intensify the problems of extreme temperature that endanger the population. Average
rainfall for the area is 38 inches and average snowfall is 34 inches. The last spring frost typically occurs
around May 1 and the first fall frost typically occurs around October 15. Annually, 13.4 days reach
temperatures above 90°F, which is cooler than most places in lllinois, and 113.3 reach nighttime
temperatures below freezing, which is still warmer than most places in lllinois. Also on average, 5.4 days
of the year, temperatures at nighttime fall below 0°F. August is the wettest month and May is rainiest.
February is both the driest month in terms of inches of rainfall and days with rain. Annually, Cook
receives 123.6 days of rain.

Cook County does receive more rain and snowfall than most places in lllinois; however, the County is
considered drier than most of lllinois. Typically, 6 months of the year have significant snowfall with
January having 10.8 inches of snow on average (NCDC-NOAA cross-referenced to Sperling).

Land Use

Chicago Metropolitan Agency for Planning (CMAP) produced a "Lands in Transition" paper which
highlighted transitioning land use. Out of the region measured in the report, Cook County had the
highest acreage of protected lands.
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Figure: Protected land by county, in acres

Sources: CMIAP Land Use Inventory, lllinois Department of Natural Resources, County Forest Preserves or
Conservation Districts, Kendall County Forest Preserve District Master Plan, and I-View: Prairie State
Conservation Coalition’s database of Illinois protected natural lands.

For northeastern lllinois (including Cook County), agricultural, natural, and open lands continue to
transition in land use. Land use is important to hazard mitigation because combined, land development
and protection decisions have impacts on the market viability of area farms, habitat connectivity of our
natural areas, and the costs associated with constructing and maintaining new infrastructure and
services. In turn, these decisions have ramifications not only for new residents and businesses in
growing areas but also for their existing neighbors, nearby municipalities, and the region as a

whole. From 2001 to 2015, nearly 140,000 acres of agricultural and natural lands were developed while
61,500 acres of land were permanently protected. The majority of this development was in DuPage and
Kane County, however, development did occur in Cook County (see map below). Important to note is
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the previously already high development on lands in Cook County, particularly in Chicago. In Cook
County, from 2011 to 2015, over 10,000 acres of natural land was developed and 5,000 acres of
agricultural land were developed. Since 2001, three-quarters of greenfield development occurred on
agricultural lands, leading to a reduction of over 100,000 acres of land involved with agricultural
production. While the economic impact of the loss of 100,000 acres of agricultural lands in the region is
not known, it is assumed to include not only the loss of production revenues but also cascading effects
on the processing and distribution-related industries in the region.

" | I Newly developad lands, 2001-15
Previously developed land
I rewly protected lands, 2001-15
Previously protected land
City of Chicago boundary
Water Badies

Chicago

Figure: Newly developed and newly protected lands in the Chicago region, 2001-15

Sources: CMAP 2001-2011 National Land Cover Dataset, 2015 Northeastern lllinois Development
Database, 2001/2005/2013 CMAP Land Use Inventory, 2012-2015 National Conservation Easement
Database, 2014 Kendall County Forest Preserve District Master Plan, 2016 Trust for Public Land
Conservation Almanac, and 2016 I-View: Prairie State Conservation Coalition’s database of Illinois
protected natural lands.
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Important to hazard mitigation is understanding the impacts of development. At the watershed scale,
impervious cover can lead to water pollution, erosion, and degraded stream health. The majority of
Cook County exceeds 10% impervious cover threshold which impacts the health of the streams.

WISCONSIN Imperviousness cover model for
smaller watersheds, 10%
threshold

Less than threshold in 2011
[ Excesded threshold by 2011
I Exceeded threshold by 2001

A & B stream ratings for
integrity and biadiversity

Biclogically significant
streams

7 City of Chicago boundary
Water bodies

Y o

Figure: Sub-watershed catchments that exceeded 10% impervious cover, 2001 and 2011

Source: CMIAP 2001-11 National Land Cover Dataset, 2015 Northeastern Illinois Development Database,
llinois Department of Natural Resources, and CMAP analysis of National Hydrography Dataset Plus v2.

The Table below shows current land use in the planning area based on 2013 land-use inventory data
developed by the Chicago Metropolitan Agency for Planning (CMAP). Beginning with the 2010 Inventory,
land use polygons are now derived directly from parcel GIS files provided by the seven counties in the
CMAP region. Switching to a parcel base allows for greater accuracy as well as faster turnaround times
for updates. The land use information is analyzed for each hazard that has a defined spatial extent and
location. For hazards that lack this spatial reference, the following information serves as a baseline
estimate of land use and exposure for the planning area. The distribution of land uses within the county
will change over time and the next version of the Land Use Inventory data (2015) will be available in
2020.
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The number of farms in Cook County decreased from 184 in 2007 to 127 in 2012; however, the acreage
of farmland increased to 8,499 acres in 2012 from 8,198 acres in 2007 (Census of Agriculture).

TABLE: GENERAL LAND USE, 2013

Present Use Classification Area (acres) % of total
Single-Family Residential 180,985.7 29.5
Multi-Family Residential 30,674.1 5.0
Commercial 32,479.7 5.3
Industrial 36,258.9 5.9
Institutional 35,382.9 5.8
Mixed Use 2,482.5 0.4
Transportation and Other 157,150.9 25.6
Agricultural 15,375.5 2.5
Open Space 98,588.4 16.1
Vacant 23,613.6 3.9
Total 612,992.3 100.0
Source: CMAP, 2016. Chicago Metropolitan Agency for Planning Parcel-Based Land Use Inventory.

Critical Facilities and Infrastructure

Critical facilities and infrastructure are any facility, whether publicly or privately owned, that is vital to
the Cook County planning area’s ability to provide essential services and protect life and property.
Damage to such facilities and infrastructure that causes a short or long-term loss of their function would
likely result in severe health and welfare, life-sustainment, economic, or other catastrophic impacts. The
Steering Committee developed a definition for critical facilities to be used in this plan. Critical facilities
are facilities that meet the following criteria:

e Facilities that are essential to the ability to respond to, mitigate and recover from the impacts of
natural hazards

e Facilities that need an early warning to enable them to prepare for and respond to the impacts
of natural hazards

e Facilities that by the nature of their operations, produce, manufacture or store materials that
create exposure to secondary hazards of concern.

Critical facilities may include but are not limited to the following:

e Essential facilities for the health and welfare of the whole population (e.g., hospitals, police and
fire stations, emergency operations centers, evacuation shelters, schools, and universities)

e Transportation systems, including airways, highways, railways, and waterways

o Lifeline utility systems, such as potable water, wastewater, oil, natural gas, electric power, and
communication systems
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o High potential loss facilities, such as nuclear power plants, dams, and military installations

¢ Hazardous material facilities, producing industrial/hazardous materials (e.g., corrosives,
explosives, flammable materials, radioactive materials, and toxins)

e Community gathering places, such as parks, museums, libraries, community centers, senior
centers, daycare centers, and veterans’ halls

e Facilities housing special needs populations, such as nursing homes, continuing care retirement
facilities, and housing likely to contain occupants who may not be sufficiently mobile to avoid
death or injury during a hazard event.

By identifying critical facilities before a natural disaster occurs, communities can make better decisions
about how to expend resources to protect these key facilities. A detailed inventory of critical facilities
and infrastructure was developed for this plan using GIS applications. The starting point for this process
was the Hazus-MH default database. An interactive, secure web portal was created to facilitate the
update of this inventory. Over 6,000 facilities were inventoried and uploaded into the Hazus-MH model
to support this plan. Table: Critical Facilities by Jurisdiction and Category and Table: Critical
Infrastructure by Jurisdiction and Category provide summaries of the general types of critical facilities
and infrastructure, respectively, in each municipality and in unincorporated county areas. These tables
indicate the location of critical facilities and infrastructure, not jurisdictional ownership. All critical
facilities/infrastructure were analyzed in Hazus to help rank risk and identify mitigation actions. The risk
assessment for each hazard qualitatively discusses critical facilities with regard to that hazard.

In addition to the facilities and infrastructure listed, Cook County maintains 1,426 miles of paved
roadways, 132 bridges, 360 traffic signals, and seven pumping stations from four maintenance facilities
(Cook County Transportation and Highways). In 2018, the Department of Transportation and Highways
completed the Cook County Freight Plan, Lincoln Highway Logistics Corridor Strategic Plan, and over $23
million in construction projects including pavement preservation and rehabilitation activities at 13
locations, interim bridge repairs at Quentin Road over Salt Creek and East Lake Avenue over the North
Branch of the Chicago River, major intersection improvements at Roselle Road and Schaumburg Road,
and major improvements to Central Road (2018-23 Improved Transportation Program).

There are approximately 13,000 miles of water lines, 7,850 miles of wastewater lines, 5,200 miles of gas
lines, 20 operating pipelines, and nine oil facilities.

Collectively these critical facilities and infrastructure need to be considered in emergency planning,
emergency response, and mitigation of impacts from emergencies. For example, in 2018, the newly built
S1 billion flood-control reservoir, the largest section of the Deep Tunnel project, was inundated with
rain and melting snow. After the 5.1 billion-gallon system swelled to capacity, leftovers from the storm
surge began backing up in basements and pouring out of overflow pipes into the Chicago River and
other area streams during the next two days (Chicago Tribune). Another report highlights a million
gallons being reversed from Chicago Area Waterways to Lake Michigan. While this report highlights a
decrease due to the onset of TERP, one 2017 event reversed 2,746.20 million gallons (Reversals to Lake

Michigan).
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TABLE:
CRITICAL FACILITIES BY JURISDICTION AND CATEGORY
Medical and | Government Protective Schools Hazmat (Tier Other Critical Total
Health Functions Functions 1) Functions
Alsip 2 0 3 10 47 0 62
Arlington Heights a 12 0 5 30 18 0 65
Barrington a 3 0 3 8 3 0 17
Barrington Hills 0 0 2 0 0 0 2
Bartlett 3 0 3 7 6 0 19
Bedford Park 0 0 3 3 54 2 62
Bellwood 1 1 2 9 18 0 31
Bensenville 0 0 0 0 1 0 1
Berkeley 0 1 1 3 4 0 9
Berwyn 5 1 4 19 10 0 39
Blue Island 4 0 2 15 13 0 34
Bridgeview 4 0 4 5 30 5 48
Broadview 0 0 2 4 19 0 25
Brookfield 1 1 3 10 1 4 20
Buffalo Grove a 0 0 3 14 3 0 20
Burbank 4 0 3 13 5 3 28
Burnham 2 0 2 2 3 0 9
Burr Ridge 0 0 1 6 1 0 8
Calumet City 4 2 3 29 15 11 64
Calumet Park 3 0 1 5 1 0 10
Chicago 277 1 140 1227 947 1 2593
Chicago Heights 1 6 25 38 0 77
Chicago Ridge 0 3 7 7 0 18
Cicero 0 29 30 2 69
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Country Club Hills 7 0 3 7 1 0 18
Countryside 4 1 1 3 16 12 37
Crestwood 4 1 2 7 8 1 23
Deer Park 0 0 0 0 0 0 0
Deerfield 3 0 0 0 1 0 4
Des Plaines 3 0 0 0 1 0 4
Dixmoor 0 0 1 2 2 1 6
Dolton 5 1 3 11 10 0 30
East Dundee 0 0 0 0 0 0 0
East Hazel Crest 0 1 2 0 1 0 4
Elgin 4 0 1 5 10 1 21
Elk Grove Village a 8 0 9 14 133 0 164
Elmhurst 0 0 0 0 0 0
Elmwood Park 1 1 3 7 0 0 12
Evanston 24 1 7 86 19 1 138
Evergreen Park 3 1 2 14 4 0 24
Flossmoor 2 0 2 0 0 13
Ford Heights 0 0 2 1 0 6
Forest Park 4 0 2 12 8 9 35
Forest View 0 0 2 0 7 0 9
Frankfort 0 0 0 0 0 0 0
Franklin Park 2 3 4 9 58 7 83
Glencoe 0 1 2 3 0 10
Glenview 12 0 6 21 15 0 54
Glenwood 2 2 3 5 9 1 22
Golf 0 0 1 1 1 3
Hanover Park a 2 0 2 11 4 2 21
Harvey 10 0 5 20 21 0 56
Harwood Heights 1 0 5 4 4 1 15

82



VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

Hazel Crest 8 0 2 6 3 0 19
Hickory Hills 2 1 1 5 3 20
Hillside 3 1 2 6 17 0 29
Hinsdale 1 0 0 1 0 0 2
Hodgkins 0 0 2 1 15 1 19
Hoffman Estatesa 6 0 2 21 13 0 42
Hometown 0 1 2 2 0 0 5
Homewood 4 1 2 7 9 3 26
Indian Head Park 0 0 1 0 0 1 2
Inverness 1 1 2 2 0 2

Justice 1 0 3 5 1 3 13
Kenilworth 0 0 1 3 0 1 5
La Grange 5 1 2 19 5 4 36
La Grange Park 4 1 3 6 4 8 26
Lansing 3 1 5 16 15 0 40
Lemonta 4 2 3 8 20 0 37
Lincolnwood 6 1 2 5 6 9 29
Lynwood 1 1 2 1 1 7
Lyons 2 1 2 6 2 19
Markham 4 2 3 8 0 23
Matteson 3 0 3 11 10 0 27
Maywood 0 0 3 11 7 0 21
McCook 0 1 2 0 13 1 17
Melrose Park 3 1 3 11 46 0 64
Merrionette Park 0 0 2 2 0 0 4
Midlothian 2 0 3 13 3 11 32
Morton Grove 3 1 4 15 13 4 40
Mount Prospect 0 1 4 19 34 1 59
Niles 11 1 3 17 26 4 62
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Norridge 2 0 1 11 0 0 14
North Riverside 1 0 2 3 1 0 7
Northbrook 8 2 4 29 26 5 74
Northfield 1 1 2 3 0 12
Northlake 3 0 3 23 0 37
Oak Brook 0 0 0 0 0
Oak Forest 6 0 3 18 3 0 30
Oak Lawn 8 1 4 24 19 0 56
Oak Park 5 1 4 25 4 0 39
Olympia Fields 6 1 1 3 2 1 14
Orland Hills 0 0 1 3 1 0 5
Orland Park 5 1 8 28 11 0 53
Palatine 4 1 6 29 17 0 57
Palos Heights 5 0 3 9 1 0 18
Palos Hills 4 1 4 11 2 14 36
Palos Park 2 0 2 2 4 0 10
Park Forest a 3 0 2 11 3 0 19
Park Ridge 11 1 4 21 4 0 41
Phoenix 1 0 2 0 0 5
Posen 0 0 2 3 0 10
Prospect Heights 3 1 3 5 13 32
Richton Park 2 1 2 2 0 10
River Forest 0 2 2 11 1 3 19
River Grove 0 1 1 11 4 0 17
Riverdale 0 0 2 9 17 0 28
Riverside 1 1 3 12 2 20
Robbins 2 1 2 6 0 11
Rolling Meadows 4 1 3 12 27 2 49
Roselle 0 0 0 1 0 0 1
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Rosemont 1 0 3 15 5 25
Sauk Village a 5 0 2 8 10 5 30
Schaumburga 7 1 6 26 52 1 93
Schiller Park 1 1 3 4 17 8 34
Skokie 18 1 4 28 31 0 82
South Barrington 1 1 1 1 0 5
South Chicago Heights 1 0 2 3 3 0 9
South Holland 9 1 5 16 27 1 59
Steger a 0 2 4 2 14
Stickney 1 1 2 0 11
Stone Park 0 0 2 0 5
Streamwood 4 0 4 13 5 32
Summit 2 1 2 10 17 1 33
Thornton 1 0 2 2 3 0 8
Tinley Park a 5 1 4 24 16 1 51
University Park a 0 0 2 0 7
Westchester 1 2 3 9 5 23
Western Springs 3 1 3 10 3 21
Wheeling a 4 2 4 13 58 3 84
Willow Springs 0 0 2 4 2 15
Wilmette 3 0 3 18 5 35
Winnetka 0 1 2 10 4 18
Worth 1 1 2 5 3 0 12
Unincorporated 17 2 5 27 48 6 105
County Areas

Total 696 79 495 2551 2476 221 6518

a. Municipality is partially located in another county; for planning purposes all facilities are included.

85



VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

TABLE:
CRITICAL INFRASTRUCTURE BY JURISDICTION AND CATEGORY
Bridges Water Wastewater Power Communication Transportation Dams | Total
Supply
Alsip 11 0 2 9 4 0 0 26
Arlington Heights a 7 0 1 5 8 0 25
Barrington a 2 0 1 0 0 1 0 4
Barrington Hills 2 0 0 0 0 0 2 4
Bartlett 2 0 1 0 1 1 0 5
Bedford Park 3 6 3 8 0 3 0 23
Bellwood 14 0 0 4 1 1 0 20
Bensenville 0 0 0 0 0 0 0 0
Berkeley 18 0 0 1 1 1 1 22
Berwyn 0 0 0 3 0 3 0 6
Blue Island 11 0 1 3 1 8 0 24
Bridgeview 4 1 0 1 0 0 0 6
Broadview 7 1 0 3 2 0 0 13
Brookfield 3 3 0 3 0 3 0 12
Buffalo Grove a 6 0 0 0 2 1 0 9
Burbank 0 1 2 0 0 0 0 3
Burnham 1 0 0 1 2 0 0 4
Burr Ridge 6 0 1 0 0 0 0 7
Calumet City 6 3 1 3 1 3 0 17
Calumet Park 7 0 0 0 0 2 0 9
Chicago 577 16 21 2 56 373 2 1047
Chicago Heights 7 0 1 5 2 2 0 17
Chicago Ridge 11 0 0 0 0 2 0 13
Cicero 3 2 0 8 1 0 22

86




VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

Country Club Hills 11 0 0 1 0 0 0 12
Countryside 5 2 0 0 0 0 0 7
Crestwood 5 0 0 3 0 0 0 8
Deer Park 0 0 0 0 0 0 0 0
Deerfield 7 0 1 1 0 0 0 9
Des Plaines 47 1 1 9 5 6 0 69
Dixmoor 5 1 0 0 0 0 0 6
Dolton 10 0 0 2 0 2 0 14
East Dundee 0 0 0 0 0 0 1 1
East Hazel Crest 0 0 0 0 1 0 5
Elgin 6 0 1 0 1 0 0 8
Elk Grove Vlllage a 10 0 0 3 3 1 0 17
Elmhurst 0 0 0 0 0 0 0
Elmwood Park 0 0 3 0 1 0 5
Evanston 11 2 1 10 3 14 0 41
Evergreen Park 0 0 0 2 0 0 0 2
Flossmoor 4 0 0 2 1 1 0 8
Ford Heights 2 0 0 0 1 0 0 3
Forest Park 5 4 0 1 0 4 0 14
Forest View 2 0 0 1 0 7 0 10
Frankfort 0 0 0 0 0 0 0 0
Franklin Park 7 6 6 8 1 4 0 32
Glencoe 9 2 1 2 1 1 0 16
Glenview 17 0 1 4 4 5 0 31
Glenwood 3 0 0 2 1 0 0 6
Golf 1 0 0 0 0 2 0 3
Hanover Park a 6 0 2 0 0 0 0 8
Harvey 4 1 0 4 2 3 0 14
Harwood Heights 0 0 0 0 0 0 0 0
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Hazel Crest 7 0 1 0 0 1 0 9
Hickory Hills 2 2 1 0 1 0 0 6
Hillside 9 0 1 2 1 1 0 14
Hinsdale 6 0 1 0 0 0 0 7
Hodgkins 10 0 1 1 0 1 0 13
Hoffman Estates a 15 0 0 0 3 1 0 19
Hometown 0 0 0 0 0 0 0
Homewood 3 6 13 2 2 4 0 30
Indian Head Park 10 1 0 0 0 0 0 11
Inverness 0 0 0 0 0 0 0 0
Justice 5 1 1 1 0 0 0 8
Kenilworth 0 1 0 0 0 1 0 2
La Grange 1 3 0 0 2 3 0 9
La Grange Park 0 1 0 2 0 0 0 3
Lansing 6 0 0 2 2 4 0 14
Lemont a 8 0 1 3 2 19 0 33
Lincolnwood 4 0 0 2 0 1 0 7
Lynwood 7 0 1 1 0 1 0 10
Lyons 9 2 1 4 1 0 0 17
Markham 7 0 2 1 2 3 0 15
Matteson 10 0 0 0 0 2 0 12
Maywood 6 0 0 4 1 2 0 13
McCook 5 2 2 0 0 0 0 9
Melrose Park 4 0 0 4 1 3 0 12
Merrionette Park 0 0 0 0 0 0 0 0
Midlothian 6 0 0 0 0 1 0 7
Morton Grove 5 3 0 3 2 1 0 14
Mount Prospect 8 1 2 6 2 2 0 21
Niles 5 2 0 3 2 2 0 14
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Norridge 0 0 0 0 0 0 0 0
North Riverside 3 0 0 0 0 2 0 5
Northbrook 20 1 20 5 6 2 1 55
Northfield 7 0 0 0 1 0 0 8
Northlake 14 0 1 2 0 1 0 18
Oak Brook 5 0 0 0 0 0 0 5
Oak Forest 3 0 0 0 3 1 0 7
Oak Lawn 3 0 1 6 2 3 0 15
Oak Park 5 0 0 4 2 7 0 18
Olympia Fields 3 0 0 1 0 4 0 8
Orland Hills 0 0 0 0 1 0 0 1
Orland Park 3 0 0 1 5 4 1 14
Palatine 7 0 4 3 5 2 1 22
Palos Heights 1 0 0 1 2 1 0 5
Palos Hills 4 0 0 1 2 1 0 8
Palos Park 3 0 1 1 1 1 0 7
Park Forest a 1 1 1 3 1 1 0 8
Park Ridge 7 0 0 5 2 5 0 19
Phoenix 0 0 0 0 0 0 0 0
Posen 8 0 0 0 0 0 0 8
Prospect Heights 5 2 2 1 0 4 0 14
Richton Park 3 0 0 1 0 3 2 9
River Forest 2 0 1 1 1 1 0 6
River Grove 3 1 0 1 2 3 0 10
Riverdale 6 0 0 2 2 6 0 16
Riverside 4 2 0 2 0 1 1 10
Robbins 7 0 0 0 0 1 0 8
Rolling Meadows 21 0 0 3 5 0 0 29
Roselle 2 0 0 1 0 0 0 3
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Rosemont 20 0 0 0 2 5 0 27
Sauk Village a 3 1 1 0 0 0 0 5
Schaumburg a 28 0 0 2 9 6 3 48
Schiller Park 8 4 3 2 1 3 0 21
Skokie 15 0 2 12 5 6 0 40
South Barrington 0 0 0 0 0 0 2 2
South Chicago 0 0 0 0 0 1 2
Heights

South Holland 14 0 0 2 1 3 0 20
Steger a 0 0 1 0 0 0 2
Stickney 0 1 1 0 5 0 8
Stone Park 0 0 1 0 0 0 1
Streamwood 2 0 3 0 1 0 1 7
Summit 24 1 1 0 2 5 0 33
Thornton 5 0 3 0 0 0 1 9
Tinley Park a 9 0 1 1 3 2 0 16
University Park a 2 0 1 0 0 1 0 4
Westchester 5 1 2 0 0 0 0 8
Western Springs 5 3 0 0 0 1 0 9
Wheeling a 13 0 2 3 3 3 1 25
Willow Springs 14 0 2 0 0 5 0 21
Wilmette 2 4 5 3 3 0 24
Winnetka 2 0 0 2 4 0 14
Worth 8 0 2 1 0 1 0 12
Unincorporated 111 4 7 9 5 11 10 157
County Areas

Total 1,499 102 143 244 209 639 31 2,867
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Demographics

Some populations are at greater risk from hazard events because of decreased resources, physical
abilities, or other needs that may arise during these events. Elderly people, for example, may be more
likely to require additional assistance. Research has shown that people living near or below the poverty
line, those experiencing homelessness, the elderly (especially older single men), persons needing
functional or access support services, women, children, ethnic minorities, and renters all experience, to
some degree, more severe effects from disasters than the general population. These vulnerable
populations may vary from the general population in risk perception, living conditions, access to
information before, during, and after a hazard event, capabilities during an event, and access to
resources for post-disaster recovery. Indicators of vulnerability—such as disability, age, poverty, and
minority race and ethnicity—often overlap, and often in the geographically most vulnerable locations.
Detailed spatial analysis to locate areas where there are higher concentrations of vulnerable community
members would assist the County in extending focused public outreach and education to these most
vulnerable citizens.

Cook County Public Health prepared the Community Health Status Assessment Findings for the WePLAN
2020. The report highlight vulnerable populations and the variability in location throughout Cook
County. The report found that the County had a significant net increase in the overall number of
vulnerable populations, including children living in poverty, in Suburban Cook County (SCC).

e From 2000 to 2009-2013, the number of people living in poverty in SCC increased by 71% (from
156,249 to 267,274 persons).

e Poverty rates ranged from over 16% in the South district to 6% in the North district.
e The number of children living in poverty in SCC more than doubled from 2000 to 2009-2013.

o Adeplorable one out of every 4 children in the South district lives in poverty compared to 1 out
of 10 children in the North district.

e Although there was very little population growth in Suburban Cook County, the racial/ethnic
composition changed drastically. The total minority population increased by over 30%, while the
non-Hispanic white population decreased by 14%.

e Hispanics had the largest rate of growth, 46% with the Non-Hispanic African American
population increasing by 17%.

e In 2000, there were more African Americans than Hispanics (340,351 and 318,096
respectively), and by the 2010 Census, the Hispanic population (465,897) exceeded the African
American population (399,822).

Highlighted below is the CDC's Social Vulnerability Index for Cook County and a larger PDF version can be
downloaded here. The CDC’s SVI databases and maps can be used to:

e Estimate the number of needed supplies like food, water, medicine, and bedding.
e Help decide how many emergency personnel are required to assist people.

e Identify areas in need of emergency shelters.
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e Plan the best way to evacuate people, accounting for those who have special needs, such as

people without vehicles, the elderly, or people who do not understand English well.

e Identify communities that will need continued support to recover following an emergency or

natural disaster.

CDC's Social Vulnerability Index 2016

Cook County, lllinois
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Population Characteristics

Population changes are useful socio-economic indicators. Knowledge of the composition of the
population and how it has changed in the past and how it may change in the future is needed for making

informed decisions about the future. Information about population is a critical part of planning because

it directly relates to land needs such as housing, industry, stores, public facilities and services, and
transportation. A detailed population chart is found at the end of this section and the table below
highlights general population characteristics.

TABLE: GENERAL POPULATION CHARACTERISTICS OF COOK COUNTY, 2016

General Population Characteristics, 2016 Cook County Count/Percentage
Total Population 5,227,575

Total Households 1,951,606

Average Household Size 2.6

% Population Change, 2000-10 -3.4

% Population Change, 2010-16 0.6

% Population Change, 2000-16 -2.8
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Sources: CMAP, 2000 and 2010 Census, 2016 American Community Survey five-year estimates.

The U.S. Census Bureau estimated the planning area’s population at 5,180,493 as of July

2018 (Census). Cook County is the largest of Illinois’ 102 counties by population and also has the highest
population density in the state, at over 5,495.1 people per square mile in 2010 and 5,542 in 2017.
Projections showed population density will likely remain stable with a slight decrease from 2017-2022
(Open Data Network).

Population Density &=

Populadon Denslity

~=— Cook County, IL
B0

2005 2011 201 2m2 23 214 215 2015 2me 20111 20149 2020 7021 2097

Chart: Population Density Projects

Source: Open Data Network from US Census American Community Survey, ODN Network, and API

As of July 1, 2018, the number of households was estimated to be 2,200,221 with an average of 2.63
persons per household (Census). Homeownership was 56.4% in 2017, which was a slight increase from
2016 value of 56% but below the US average of 63.8% in 2017 (Data USA).

In general, population per square mile was 5,495.1 (Census, 2010). Population and population density
vary drastically across the County and are highlighted in the table and map below. The map shows that
the areas in red have the highest population density (11,700 to 14,500 population per square mile of
land excluding water areas) and the light beige as the lowest population density (less than

3,3300 population per square mile of land excluding water areas) (Statistical Atlas).
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Population Density Population by County Subdivision #
Population per square mile of land (excluding water areas):

400/mi= 3,300/mi# 6,100/mi* ~8,900/m# 11,700/mi* 14,500/mi*

Road Data @ OpenStresthiap

Map: Population Density by County Subdivision

Source: Statistical Atlas - go to site for an interactive map with population density by subdivision

Y




VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

[#] rank of piace out of 135 by population

Total Population by Piace #
Scope: population of selected piaces in Cook County

om ™ M E

Chicago 1
Elgin |H0 11M 2

Cicero [§0.08M 3
Arlington Hts [§0.08M 4
Evanston [§0.08M 5
Schaumburg [§0.07M 6
Palatine [§ 0.07M 7
Skokie [0.06M 8

Des Plaines |0 06M 9
Orland Park || 0.06M 10
Tinley Park [0 08M 11
Oak Lawn JI0.06M 12
Berwyn |l 0.06M 13

Mt Prospect JI0.05M 14
Oak Park [10.05M 15
Hoffman Ests [10.05M 16
Glenview || 0.05M 17
Elmhurst || 0.05M 18
Buffalo Grove |/0.04M 19
Bartlett 0.04M 20
Streamwood || 0.04M 21
Hanover Park | 0.04M 22
Wheeling | 0.04M 23
Park Ridge | 0.04M 24
Calumet City | 0.04M 25
Northbrook | 0.03M 26
Elk Grv Vig | 0.03M 27
Chicago Hts | 0.03M 28
Niles | 0.03M 29
Burbank | 0.03M 30
Morton Grove | 0.02M 39
Homewood | 0.02M 48
Country Club His | 0.02M 58
Hazel Crest | 0.01M 68
Palos Heights | 0.01M 7
Sauk Village | 0.01M 87
Harwood Hts | 0.01M 96
Posen | 0.01M 106

S Barrington | 0.00M 115
Ford Heights | 0.00M 125
E Hazel Crst | 0.00M 131
Forest View | 0.00M 132
Bedford Park | 0.00M 133
Golf | 0.00M 134

McCook | 0.00M 135

Population Density by Place

People per square mile (excluding waters).
Scope: population of selected places in Cook County

Ok 2k 4k 6k

8k 10k 12k 14k | #

Berwyn 1
Stone Park | 2
Cicero 3
Elmwood Park 0 4
Chicago 5

Oak Park 11,06k 6
Harweood Hts 6k T
Evanston 8
Hometown )
Maywood 10
Norridge "
Bellwood 7.98k| 12
Calumet Park 13
Burbank | 14

Oak Lawn 15
Skokie | 16
Chicage Ridge 17
Orland Hills 18
Evergreen Pk 19
La Grange 622 | 20
Brookfield 6.19K 21

La Grange Pk .09k | 22
Hanover Park 23
Melrose Park | 24
Forest Park 25
Blue Island 26
Sumrmit 33k 27
Posen 35k | 28

Park Ridge 30k 29
Mt Prospect 27k | 30
Hickory Hills 39
Arlington His | 46
Westchestar 43
River Grove 58
Bridgeview 68
Riverdale | 77
Palos Heights 3 a7
Elgin 29 | 90
Glenwood 275 96
Glencoe 239 106
Northfield 167k 115
Thomton 110k | 125
Univ Pk [l 0 67k 131

S Barrington M0 84k [ 132
Barrington His | 0 13k 133
Bedford Park | 0.108 | 134
McCook | 0.09K 135

[#] rank of place out of 135 by population density

Chart: Population Total Density by County Place

Source: Statistical Atlas
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# | rank of county subdivision out of 31 by population density

#0

Ty

Gl W R —

Total Population by County Subdivision #7 Population Density by County Subdivision
Scope: population of selected county subdivisions in Cook ( People per square mile (excluding waters).
0k 500k 1,000k 1500k 2000k 2500k # Scope: population of selected county subdivisions tn Cook Cour
Chicago : ) TITEOER Ok 2k 4k 6k 8k 10k 12k 14k #
Thernton 59 2 Berwyn ) ) : : 1445k
Wheeling 3 Cicero _ : 1432
Worth 4 Chicago . i 7 12,08k
Proviso |§ 5 Oak Pk _ : 11106k
Maine 6 Evanston ] i 9. 70k
Schaumburg 7 Norwood Pk _ |7 21k
Palatine 8 Maine ] 5 27k
Lyons 9 Proviso
Bremen 10 Niles
Niles 11 Waorth
Hanover 2 Calumet
Orland 13 Leyden
Elk Grv 14 Riv Frst
Leyden 15 Wheeling
Bloom 16 Schaumburg
Northfield 17 Riverside
Cicero 18 Thornton
Rich Township 19 New Trier
Evanston | 20 Elk Grv
Berwyn | 21 Stickney
New Trier 22 Palatine
Palos 23 Lyons
Oak Pk 24 Hanover
Stickney 25 Bremen
Norwood Pk 26 Orland
Lemont 27 Northfield
Calumet 28 Rich Township
Barrington 28 Bloom
Riverside 30 Palos 62k
Riv Frst 31 Lemont 1.06k
#| renk of county subdivision out of 31 by popuiafion Banington N

Chart: Population Total Density by County Subdivision
Source: Statistical Atlas

In 2010, only 1.8 percent of the planning area’s residents lived outside incorporated areas. The
unincorporated areas are:

e Bremen Township - 37.84 square miles and 2010 Census population was 110,118 with an
unincorporated population of 2,194. It contains 1,392 unincorporated parcels and 754
unincorporated housing units

e Lemont Township - 21.08 square miles and 2010 Census population was 21,113 with an
unincorporated population of 5,170. It contains 2,248 unincorporated parcels and
1,662 unincorporated housing units

e Leyden Township - 19.92 square miles and 2010 Census population was 92,890 with an
unincorporated population of 14,756. It contains 2,872 unincorporated parcels and
2,971 unincorporated housing units.

e Maine Township - 26.16 square miles and 2010 Census population was 135,617 with an
unincorporated population of 30,043. It contains 8,270 unincorporated parcels and
10,582 unincorporated housing units.
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e Northfield Township - 34.63 square miles and 2010 Census population was 85,102, with an
unincorporated population of 13,787. It contains 4,773 unincorporated parcels and
5,505 unincorporated housing units.

e Orland Township - 36.39 square miles and 2010 Census population was 97,558, with an
unincorporated population of 5,226. It contains 2,334 unincorporated parcels and 1,670
unincorporated housing units (The Civic Federation).

TABLE: HISTORICAL POPULATION DATA

Population

1990 2000 2010
Alsip 18,227 19,725 19,277
Arlington Heights 75,460 76,031 75,101
Barrington 9,504 10,168 —
Bartlett 19,373 36,706 —
Bedford Park 566 574 580
Bellwood 20,241 20,535 19,071
Berkeley 5,137 5,245 5,209
Berwyn 45,426 54,016 56,657
Blue Island 21,203 23,463 23,706
Bridgeview 14,402 15,335 16,446
Broadview 8,713 8,264 7,932
Brookfield 18,876 19,085 18,978
Burbank 27,600 27,902 28,925
Burnham 3,916 4,170 4,206
Burr Ridge 7,669 10,408 —
Calumet City 37,840 39,071 37,042
Calumet Park 8,418 8,516 7,835
Chicago 2,783,726 2,896,016 2,695,598
Chicago Ridge 13,643 14,127 14,305
Cicero 67,436 85,616 83,891
Country Club Hills 15,431 16,169 16,541
Countryside 5,716 5,991 5,895
Crestwood 10,823 11,251 10,950
Des Plaines 53,223 58,720 58,364
Dixmoor 3,647 3,934 3,644
Dolton 23,930 25,614 23,153
East Hazel Crest 1,570 1,607 1,543
Elk Grove Village 33,429 34,727 —
Elmwood Park 23,206 25,405 24,883
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Evanston 73,233 74,239 74,486
Evergreen Park 20,874 20,821 19,852
Flossmoor 8,651 9,301 9,464
Ford Heights 4,259 3,456 2,763
Forest Park 14,918 15,688 14,167
Forest View 743 778 698
Franklin Park 18,485 19,434 18,333
Glencoe 8,499 8,762 8,723
Glenview 37,093 41,847 44,692
Glenwood 9,289 9,000 8,969
Golf 454 451 500
Hanover Park 32,895 38,278 —
Harvey 29,771 30,000 25,282
Harwood Heights 7,680 8,297 8,612
Hazel Crest 13,334 14,816 14,100
Hoffman Estates 13,021 13,926 —
Hickory Hills 7,672 8,155 14,049
Hillside 1,963 2,134 8,157
Hodgkins 46,561 49,495 1,897
Hometown 4,769 4,467 4,349
Homewood 19,278 19,543 19,323
Indian Head Park 3,503 3,685 3,809
Inverness 6,503 6,749 —
Justice 11,137 12,193 12,926
Kenilworth 2,402 2,494 2,513
La Grange 15,362 15,608 15,550
La Grange Park 12,861 13,295 13,579
Lansing 28,086 28,332 28,331
Lincolnwood 11,365 12,359 12,590
Lynwood 6,535 7,377 9,007
Lyons 9,828 10,255 10,729
Markham 13,136 12,620 12,508
Matteson 11,378 12,928 19,009
Maywood 27,139 26,987 24,090
McCook 235 254 228
Melrose Park 20,859 23,171 25,411
Merrionette Park 2,065 1,999 1,900
Midlothian 14,372 14,315 14,819
Morton Grove 22,408 22,451 23,270
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Mount Prospect 53,170 56,265 54,167
Niles 28,284 30,068 29,803
Norridge 14,459 14,582 14,572
North Riverside 6,005 6,688 6,672
Northbrook 32,308 33,435 33,170
Northfield — — 5,420
Northlake 12,505 11,878 12,323
Oak Forest 26,203 28,051 27,962
Oak Lawn 56,182 55,245 56,690
Oak Park 53,648 52,524 51,878
Olympia Fields 4,248 4,732 4,988
Palos Heights 11,478 11,260 12,515
Palos Hills 17,803 17,665 17,484
Park Forest 24,656 23,462 —
Park Ridge 36,175 37,775 37,480
Phoenix 2,217 2,157 1,964
Posen 4,226 4,730 5,987
Prospect Heights 15,239 17,081 16,256
Richton Park 10,523 12,533 13,646
River Forest 13,671 15,055 11,172
River Grove 11,669 11,635 10,227
Riverdale 9,961 10,668 13,549
Riverside 8,774 8,895 8,875
Robbins 7,498 6,635 5,337
Rolling Meadows 22,591 24,604 24,099
Rosemont 3,995 4,224 4,202
Sauk Village 9,926 10,411 10,506
Schaumburg 68,586 75,386 74,227
Schiller Park 11,189 11,850 11,793
Skokie 59,432 63,348 64,784
South Chicago Heights 3,597 3,970 4,139
South Holland 22,105 22,147 22,030
Stickney 5,678 6,148 6,786
Stone Park 4,383 5,127 4,946
Streamwood 30,987 36,407 39,858
Summit 9,971 10,637 11,054
Thornton 2,778 2,582 2,338
Tinley Park 37,121 48,401 —
Westchester 17,301 16,824 16,718
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Western Springs 11,984 12,493 12,975
Wheeling 29,911 34,496 —
Willow Springs 4,509 5,027 5,524
Wilmette 26,690 27,651 27,087
Winnetka 12,174 12,419 12,187
Worth 11,208 11,047 10,789
Unincorporated County — — 98,000
Cook County Total 5,105,067 5,376,741 5,194,675

Note: Municipalities with primary area in another county are not shown
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Income

In the United States, individual households are expected to use private resources to prepare for,
respond to, and recover from disasters to some extent. This means that households living in poverty are
automatically disadvantaged when confronting hazards. Additionally, people lacking adequate resources
are also typically living in older structures and inadequately maintained housing. Mobile or modular
homes, for example, are more susceptible to damage in earthquakes and floods than other types of
housing. In urban areas, the poor often live in older houses and apartment complexes, which are more
likely to be made of unreinforced masonry, a building type that is particularly susceptible to damage
during earthquakes. Furthermore, residents below the poverty level are less likely to have insurance to
compensate for losses incurred from natural disasters. This means that residents below the poverty
level have a great deal to lose during an event and are the least prepared to deal with potential losses.
The events following Hurricane Katrina in 2005 illustrated that personal household economics
significantly impact people’s decisions on evacuation. Individuals who cannot afford gas for their cars
will likely not have the means to evacuate.

Based on U.S. Census Bureau estimates, per capita income in the planning area in 2012 was $30,048 and
has increased to $33,722 (in 2017 dollars) based on the ACS 2013-17. The median household income has
also increased and is $59,426 (in 2017 dollars) based on the ACS 2013-17 (in comparison to the 2016
amount highlighted in the table below). In 2017, the average salary (full-time employee) for a male was
$72,886 and the average salary for a female was $53,388 (1.37 times less). In 2017 the highest paid
race/ethnicity of Cook County, IL workers was Asian. These workers were paid 1.19 times more than
White workers, who made the second highest salary of any race/ethnicity. Income inequality in 2017
was 0.484 which showed a 0.488% decline from 2016 meaning wage distribution grew somewhat more
evenly (Data USA).

TABLE: HOUSEHOLD INCOME, 2016

Household Income, 2016 Count Percent
Less than $25,000 456,075 23.4
$25,000 to $49,999 414,969 21.3
$50,000 to $74,999 325,112 16.7
$75,000 to $99,999 233,500 12.0
$100,000 to $149,999 269,196 13.8
$150,000 and Over 252,754 13.0
Median Household Income, 2016 $56,902 -

Source: CMAP
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Just like population size, median household income varies widely across the County.

Map: Income by Location
Source: Data USA

The 2017 Small Area Income and Poverty Estimate (SAIPE) poverty estimates 14.6% of the population is
in poverty and the Census Bureau ACS 5-year (2013-17) Estimate is higher at 15.9% of the population
living below the poverty line. The Census Bureau ACS 5-year (2013-17) Estimate for the entire United
States is 13.4% indicating a higher percentage of Cook County residents live below the poverty line than
the average population for the entire county. The most common racial or ethnic group living below the
poverty line in Cook County, IL is Black, followed by White and Hispanic. The largest age and gender
demographic living in poverty are Females 25 - 34, followed by Females 18 - 24 and then Females 35 -
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Chart: Poverty by Age and Gender
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Source: Data USA

Like with median household income, social vulnerability will vary throughout the County. A multitude of
factors determines vulnerability. In correlation to income, age, poverty, and disability are all factors that
impact an individuals resilience.
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Map: Percent of adults with disabilities age 65 living below the poverty level by Cook County Zip Code,
2015

Source: Chicago Food Bank

Homelessness

While statistics for Cook County do not exist, the total unduplicated count of people homeless in
Chicago throughout 2016 is 80,384. 80% of them were living doubled-up.
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e According to data from the American Communities Survey, 64,114 people were living doubled
up in Chicago in 2016. Of those, 55.5% were black, 6.5% white, 33.1 Hispanic/Latino, and 4.9%
other groups.

e According to 2016 HMIS data, 23,808 people were served in the shelter system. Of those, 7,538
had been living doubled-up with family or friends at some point that year. 76% of shelter
residents were black,19% white, and 5% other. 11% reported being Hispanic/Latino.

e Of the 35,435 homeless people living in families with children, 90% (31,923) were doubled up.
e Of the 8,860 homeless family households, 88% (7,821) were doubled-up.
e Ofthe 44,757 homeless individuals, 72% (32,191) were doubled-up.

e Unaccompanied homeless youth ages 14-24 totaled 11,067. Of those, 85% (9,455) were doubled
up.

o Chicago Coalition for the Homeless

The most recent annual Homeless Point in Time Count, conducted in January 2018, found a total of 873
people (640 households) experiencing homelessness in Suburban Cook County. The data show that most
of the homeless population in the community is sheltered, with 398 of counted households living in
emergency shelters (62%), 134 (21%) living in transitional housing, and 24 households (4%) living in safe
havens. There were 84 unsheltered households, comprising 13% of the total households counted. There
were 131 people experiencing chronic homelessness and 50 veterans (Strategic Plan to End
Homelessness in Suburban Cook County).

By school district in Cook County, the following districts had the highest number of students enrolled
that were chronically homeless:

e Harvey District 152, 704 students; South Holland District 150, 307;

e Palatine District 15, 161; Wheeling District 21, 259; (Palatine) High School District 211, 236;
e (Arlington Heights) High School District 214, 201;

e Evanston Township District 202, 201. (lllinois Department of Education)

o Chicago Coalition for the Homeless

Age Distribution

As a group, the elderly are more apt to lack the physical and economic resources necessary for response
to hazard events and are more likely to suffer health-related consequences making recovery slower.
They are more likely to be vision, hearing, and/or mobility impaired, and more likely to experience
mental impairment or dementia. Additionally, the elderly are more likely to live in assisted-living
facilities where emergency preparedness occurs at the discretion of facility operators. These facilities
are typically identified as “critical facilities” by emergency managers because they require extra notice
to implement evacuation. Elderly residents living in their own homes may have more difficulty
evacuating their homes and could be stranded in dangerous situations. This population group is more
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likely to need special medical attention, which may not be readily available during natural disasters due
to isolation caused by the event. Specific planning attention for the elderly is an important consideration
given the current aging of the American population.

Children under 14 are particularly vulnerable to disaster events because of their young age and
dependence on others for basic necessities. Very young children may additionally be vulnerable to injury
or sickness; this vulnerability can be worsened during a natural disaster because they may not
understand the measures that need to be taken to protect themselves from hazards.

The overall age distribution for the planning area is illustrated in the table below. In addition, according
to the Vintage 2017 Population Estimates, 6.2% of the population is under 5 years and 14.3% of people
are 65 and over (Census).

TABLE: AGE COHORTS, 2016

Age Cohorts, 2016 Count Percent
19 and under 1,316,810 25.2
20to 34 1,214,796 23.2
35to 49 1,046,126 20.0
50 to 64 972,184 18.6
65to 74 377,451 7.2
75to 84 205,204 3.9
85 and Older 95,004 1.8
Median Age 36.1 -

Source: CMAP

A multitude of factors in addition to age must be utilized to make fully-informed plans that include the
whole community. Within the age demographics, the Census highlights some socioeconomic and
disability factors that are key to understanding the needs of vulnerable population members. Based on
2012 U.S. Census data estimates, 12.4 percent of the planning area’s population is 65 or older. Using the
Vintage 2017 Population Estimate Program, the percentage has increased to 14.3%.

Race, Ethnicity and Language

Race, ethnicity, primary language, and class are factors that help explain social vulnerability. Planners
need to not only look at the natural environment in the development of mitigation programs but also
the social environment. The interaction between nature and society produces the vulnerability of
places. Census data provides a snapshot of the community for a particular timeframe and often lacks
information on the most vulnerable community members, such as residents that do not have legal
status or the homeless population. To truly provide equitable disaster planning and relief, disaster
planners need to understand the community beyond Census data. For an entire community to be
prepared for a disaster, planners need to move beyond assessing the aggregate need of a population
and understand the resources and vulnerabilities that exist within the community.
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TABLE: VINTAGE 2017 POPULATION ESTIMATES

Race and Hispanic Origin, 2017 Percentage
White alone 65.6
Black or African American alone 24
American Indian and Alaska Native alone 0.7
Asian along 7.7
Native Hawaiian and Other Pacific Islander alone 0.1
Two or More Races 1.9
Hispanic or Latino 25.5
White alone, not Hispanic or Latino 42.3
Source: Census
TABLE: RACE AND ETHNICITY OF COOK COUNTY, 2016

Race and Ethnicity, 2016 Count Percent
White non-Hispanic 2,241,001 42.9
Hispanic or Latino 1,300,843 24.9
Black non-Hispanic 1,232,816 23.6
Asian non-Hispanic 355,071 6.8
All other categories 97,844 1.9

Source: CMAP

The table below highlights the percentage of changes in race and ethnicity in Cook County.

TABLE: RACE AND ETHNICITY OF COOK COUNTY, 2000, 2010, AND 2016

Race and Ethnicity 2000, % 2010, % 2016, %
White, non-Hispanic 47.6 44.4 42.9
Hispanic or Latino 19.9 23.3. 24.9
Black non-Hispanic 25.9 24.9 23.6
Asian non-Hispanic 4.8 6.1 6.8
All other categories 1.8 1.4 1.9

Source: CMAP - 2000 Census; 2010, 2016 American Community Survey five-year estimates.

According to the ACS 5-year Estimate, 15.9% of the population lives below the poverty line
(822,000 people). In Cook County, the primary race (ethnicity) is White (alone) followed by

Hispanic or Latino and then Black. A disappropriate number of individuals identifying as Black

reside in poverty.
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Chart: Poverty by Race and Ethnicity of Cook County, ACS 2013-2017
Source: Data USA

TABLE: POVERTY BY RACE AND ETHNICITY OF COOK COUNTY, ACS 2013-2017

Poverty by Race and Ethnicity Count Percent
White non-Hispanic 309,454 28.9
Hispanic or Latino 250,972 23.4
Black non-Hispanic 337,304 31.4
Asian non-Hispanic 105,069 9.8
Native American 2,761 0.257
Two or More Races 21,321 1.99
All other categories 105,069 4.24
Total 1,026,881 -

Source: Data USA

The planning area has a 22.4% (1,095,636) foreign-born population. The census estimates
14.4% (704,337) of the residents speak English “less than very well.” The table below shows the
primary language spoken at home.

TABLE: LANGUAGE SPOKEN AT HOME, 2016
Language Spoken at Home, 2016 Count Percent
English 3,183,874 65.1
Spanish 1,007,534 20.6
Slavic 209,746 4.3
Chinese 62,699 1.3
Tagalog 47,227 1.0
Arabic 44,364 0.9
Korean 27,129 0.6
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Other Asian Languages 61,230 1.3
Other Indo-European Languages 202,944 4.1
Other/Unspecified Languages 45,979 0.9
Disabled Populations

The 2010 U.S. Census estimates that 54 million non-institutionalized Americans with disabilities live in
the U.S. This equates to about one-in-five persons. People with disabilities are more likely to have
difficulty responding to a hazard event than the general population. Local government is the first level of
response to assist these individuals, and coordination of efforts to meet their access and functional
needs is paramount to life safety efforts. It is important for emergency managers to distinguish between
functional and medical needs in order to plan for incidents that require evacuation and sheltering.
Knowing the percentage of the population with a disability will allow emergency management personnel
and first responders to have personnel available who can provide services needed by those with access
and functional needs. According to the 2012 Disability Stats Report Census, there are

551,169 individuals with some form of disability within the planning area.

According to the ADA, the term disability means, with respect to an individual: (a) a physical or mental
impairment that substantially limits one or more of the major life activities of such individual; (b) a
record of such impairment; or (c) being regarded as having such an impairment. Based on the Disability
Stats Report 2012, 551,169 (10.6%) in Cook County have at least one type of disability.

In 2013, a United States Department of Agriculture (USDA) Economic Research Service (ERS) report
found that having a disability was among the strongest known risk factors for food insecurity. Food
insecurity is disproportionately high among adults with disabilities in Cook County, especially among
working-age adults. Food insecurity statistics can be correlated to individuals that will need assistance,
particularly evacuation and recovery assistance, during and following an emergency.

Based on the 2015 U.S. Census Current Population Survey data, an estimated 49% of individuals with a
disability in Cook County live at the 200% federal poverty line. Furthermore, 31% of households with a
working-age member with a disability in the Chicago metro area are food insecure, compared to 8% of
households with a working-age adult with no disabilities. Neighborhoods across Chicago and the suburbs
show very high proportions of people with disabilities living in low-income households. While some
areas mirror poverty patterns of the general population, several communities, particularly on the north
side of Chicago, show considerably higher rates of low-income among adults with disabilities than
among those with no disabilities. More than 12% of the county’s current adult population has a
disability and the Social Security Administration predicts that more than 1 in 4 of the current 20-year-
olds will become disabled before they retire. In addition, demographers project the population over age
65 will increase by 55% by 2030 and more than double by 2060. These shifting dynamics indicate that
the number of adults with disabilities will likely grow in the coming years, and food insecurity can thus
also be expected to increase if focus and priority are not placed on the barriers to food access faced by
this population (Chicago Food Bank).
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TABLE: NEED INDICATORS IN COOK COUNTY, 2015

Need Indicators, 2015 | With a disability | With a disability No Disability No Disability
Age 18-64 Age 65 Age 18-64 Age 65
Unemployment rate 19% N/A 8% N/A
Median earnings $22,495 N/A $35,452 N/A
Poverty rate 28% 14% 13% 10%
Source: Chicago Food Bank
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Source: Chicago Food Bank

TABLE: ZIP CODES WITH THE HIGHEST RATES OF LOW-INCOME AMONG PEOPLE WITH DISABILITIES

# of people % of people
Zip Code | Community Areas in Zip Code| # of people with | with disabilities with disabilities

disabilities with incomes with incomes

below 200% below 200%
FPL FPL
60469 Posen 577 40 78%
60612 Near West Side, East 4,654 3,516 76%

Garfield Park

60624 West Garfield Park 6,577 4,913 75%
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60653 Grand Boulevard, Oakland 5,122 3,809 74%
60621 Englewood 5,373 3,976 74%
60672 Robbins 1,186 862 73%
60649 South Shore 6,859 4,912 72%
60644 Austin 8,534 6,013 70%
60623 South Lawndale, North 11,375 7,978 70%
Lawndale
60640 Uptown 7,244 5,067 70%
60609 New City, Fuller Park 7,013 4,776 68%
60636 West Englewood 5,737 3,866 67%
60637 | Woodlawn, Washington Park 7,053 4,700 67%
60651 Humboldt Park 9,899 6,552 66%
60626 Rogers Park 4,860 3,216 66%

Source: Chicago Food Bank

Economy
This section describes the economic characteristics of Cook County, such as: the industries, businesses,
institutions, and employment trends unique to the County.

Industry, Businesses and Institutions

The economy of Cook County, IL employs 2.56 million people. The largest industries in Cook County, IL
are Health Care & Social Assistance (359,078 people), Manufacturing (251,042 people), and Professional,
Scientific, & Technical Services (245,584 people), and the highest paying industries are Utilities
(580,566), Finance & Insurance ($75,265), and Mining, Quarrying, & Oil & Gas Extraction ($71,505).

From 2016 to 2017, employment in Cook County, IL grew at a rate of 0.355%, from 2.55 to 2.56 million
employees.

The most common job groups, by the number of people living in Cook County, IL, are Other
Management Occupations Except Farmers, Ranchers, & Other Agricultural Managers (153,934 people),
Other Business Operations Specialists (75,696 people), and Building Cleaning & Pest Control Workers
(73,834 people).

The most common jobs held by residents of Cook County, IL, by the number of employees, are Other
Management Occupations Except Farmers, Ranchers, & Other Agricultural Managers (153,934 people),
Other Business Operations Specialists (75,696 people), and Building Cleaning & Pest Control Workers
(73,834 people).

TABLE: EMPLOYMENT BY OCCUPATIONS
Occupation Categories Number of
Employees
Management, Business, Science, and Arts 955K
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Production, Transportation, and Material Moving Occupation 338K
Sales and Office Occupation 583K
Service Occupation 459K
Natural Resources, Construction, and Maintainance 155K
Total Employed in 2017 2.56M

Source: Data USA

The most common employment sectors for those who live in Cook County, IL, are Health Care & Social
Assistance (359,078 people), Manufacturing (251,042 people), and Professional, Scientific, & Technical
Services (245,584 people). Agriculture, forestry, fishing, and mining make up the smallest source of the
local economy. Compared to other counties, Cook County, IL has an unusually high number of residents
working as Preschool & Kinder (2.84 times higher than expected), Motor Vehicle Operators Except for
Bus & Truck Drivers (2.18 times), and Baggage Porters & Concierges, & Tour & Travel Guides (1.76

times).

TABLE: EMPLOYMENT BY INDUSTRIES

Employment by Industries Number of
Employees
Education Services, Health Care, and Social Assistance 587K
Public Administration 85.5K
Other Service Except for Public Administration 127K
Agricultural, Forestry, Fishing, Hunting, and Mining 3.92K
Arts, Entertainment Recreations, Accommodation, and Food Services 261K
Construction 122K
Manufacturing 251K
Wholesale Trade 69.8K
Retail Trade 244K
Professional, Scientific, Technical Services, Administrative, Support, and 368K
Waste Management Services
Transportation, Warehousing, and Utilities 180K
Information 54.6K
Finance, Insurance, Real Estate, Rental, and Leasing 209K

Source: Data USA

The planning area benefits from a variety of business activity. Major businesses include the U.S.
Government; Jewel-Osco; United Airlines; Motorola; Abbott Laboratories; Target Corporation;
Walgreens; The Boeing Company; Bank One; Boeing; and Sears, Roebuck, and Company.

Higher Education
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In 2016, universities in Cook County, IL awarded 93,676 degrees. The student population of Cook
County, IL is skewed towards women, with 143,431 male students and 192,578 female students.

The largest universities in Cook County, IL by a number of degrees awarded are Northwestern
University(9,127 and 9.74%), the University of lllinois at Chicago(7,525 and 8.03%), and DePaul
University (6,428 and 6.86%).

The most popular majors in Cook County, IL are General Business Administration & Management(8,120
and 8.67%), Liberal Arts & Sciences (5,213 and 5.56%), and Biological & Physical Sciences (2,564 and
2.74%). The median tuition costs in Cook County, IL is $27,200 for private four-year colleges, and $7,450
and $14,907 respectively, for public four-year colleges for in-state students and out-of-state students
(Data USA).
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Chart: Student Gender by Top 5 Enrolled Institutions in Cook County
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Employment Trends and Occupations

Cook County is the most racially, ethnically, and economically diverse workforce area in the state. More
adults who live in the area have less than a high school diploma, yet a much higher percentage than the
state average has a graduate or professional degree (lllinois Department of Economic Security).

TABLE: EDUCATION
Education (2013-2017) Percent
High School graduate or higher, percent of people over 25 years 86.2
Bachelor's degree or higher, percent of people over 25 years 37.2

Source: Census - ACS 2013-2017

From 2010 to 2014, Cook County ranked number 4 out of 73 counties that contributed to the largest
increase in employment in the U.S. In total, employment increased by 165,680 with an employment
growth rate of 7.6% and population growth of 1%. Additionally, Cook County was the only county in
Illinois and the entire Midwest that contributed to half of the new business growth in the United States.
In total, 20 counties contributed to generating half of the net new establishments. Cook County ranked
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12 of 20 and had an estimated increase in establishing 2,980 new businesses (Economic Innovation
Group).

According to the American Community Survey 2013-17, about 65.8 percent of Cook County’s population
over 16 years old. Of the population over 16 years old, 60.6 percent identify as women in the labor force
(Census). From 2016 to 2017, employment in Cook County, IL grew at a rate of 0.355%, from 2.55M
employees to 2.56M employees. CMAP data (2016) further breakdown the employment and
unemployment statistics of individuals over 16 years olf in Cook County (CMAP).

TABLE: EMPLOYMENT STATUS, 2016
Employment Status, 2016 Count Percent
In Labor Force 2,759,566 66.1
Employed (1)* 2,492,088 90.3
Unemployed* 266,397 9.7
Not In Labor Force 1,413,506 33.9

Source: CMAP

The highest paying industries in Cook County, IL, by median earnings, are Utilities ($80,566), Finance &
Insurance ($75,265), and Mining, Quarrying, & Oil & Gas Extraction ($71,505). The highest paid jobs held
by residents of Cook County, IL, by median earnings, are Legal Occupations ($98,582), Law Enforcement
Workers Including Supervisors ($81,659), and Management Occupations ($78,257). Additional Census
Data on the economy and businesses in Cook County are highlighted below.

TABLE: BUSINESSES, COOK COUNTY
Businesses Total/Percent
Total employer establishments, 2016 133,150
Total employment, 2016 2,401,662
Total annual payroll, 2016 ($1,000) 145,680,137
Total employment, percent change, 2015-2016 1.70%
Total nonemployer establishments, 2016 483,757
All firms, 2012 549,686
Men-owned firms, 2012 291,278
Women-owned firms, 2012 216,929
Minority-owned firms, 2012 216,374
Nonminority-owned firms, 2012 319,115
Veteran-owned firms, 2012 38,665
Nonveteran-owned firms, 2012 495,450

Source: Census

TABLE: ECONOMY, COOK COUNTY
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Economy Total

Total accommodation and food services sales, 2012 ($1,000) 14,553,105
Total health care and social assistance receipts/revenue, 2012 39,639,868
(51,000)

Total manufacturers shipments, 2012 ($1,000) 79,526,980
Total merchant wholesaler sales, 2012 ($1,000) 100,829,550
Total retail sales, 2012 ($1,000) 62,767,358
Total retail sales per capita, 2012 $11,998

Source: Census

Transportation

The U.S. Census estimates the mean travel time to work (minutes) for workers 16 years and older was
32.9 minutes (ACS 2013-17). In 2017, on average, most households owned 2 cars and the majority
(60.8%) drive alone to work; 19.3% take public transit and 8.04% carpool (Data USA).

Future Trends in Development

Relevant to the Hazard Mitigation Program, Cook County FY2019 Expense Projections indicates
$1,875,690 as the Executive 2019 estimate to the Emergency Management Agency. This number is up
from 2018 approved and adopted ($1,311,501) amount. Overall, an anticipated budgetary surplus of
$0.6 million in the General Fund and Health Fund (the two major operating funds for Cook County) was
anticipated for FY2018 (FY2019 Preliminary Forecast). Cook County’s General Fund is projected to end
FY2018 with a $2.9 million surplus, while the Health Fund is projecting a $2.3 million shortfall, for a
combined surplus of $.6 million in the County’s major operating funds. The projected County FY2018
General Fund surplus is driven by greater than anticipated growth in Home Rule Sales Tax revenue. The
FY2019 outlook includes a $52.3 million shortfall projected in the General Fund and a $29.5 million
shortfall in the Health Fund, creating a total operating fund projected deficit of $81.8 million (Cook
County Preliminary Forecast 2019).

Household Income

Looking at the entire population of Cook County, the median household income (in 2017 dollars) from
2013-2017 is $59,426 which is up from 2010 ($51,466) but lower than 1999 ($60,091) in 1999 (Census).
to $53,406 in 2009 and to $51,466 in 2010. From 1999 to 2010, the median household income
decreased 14 percent in 11 years, more than 1 percent per year. From 2016 to 2017, the median annual
income increased by 2.26%. From 2013-2017, the annual median household income was above the
annual median household income across the entire United States but below lllinois (Data USA). In 2017,
the average male salary was 1.37 more than a female employee with the average male salary being
$72,886 and the average female salary being $53,388.

Population

The CMAP Data Hub, a regional planning organization for northeastern Illinois, prepares data, analyses,
and evaluations on land use, transportation, and environmental topics. One data set (CMAP Regional
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Reference Forecast 2015) provides population and household predictions from 2015 to 2050. This data
is not only for Cook County and includes Dupage, Kane, Kendall, Lake, McHenry, and Will Counties in
addition to Cook County. The regional data indicates a 28% (positive) population growth from 2010 to
2050 (CMAP Data Hub). However, data just for Cook County shows a steady population decline. The
lllinois Department of Public Health (IDPH) study called IDPH Population Projections For lllinois Counties
2010 To 2025 showed the 2025 population projection (5,078,297) down from the 2020 projection
(5,132,412) and 2015 estimated population size (5,173,864). Cook County, however, still exceeded all
other County population sizes in lllinois with the second highest population projection in 2025 being
DuPage County with under 1 million (IDPH).

In the past year, Cook County had a -0.38% growth rate. The population decrease in Cook County is in-
line with the majority of counties across lllinois, as 86 of the 102 counties in lllinois experienced
population loss from July 2017-2018. Longer-term, 93 of the 102 counties in lllinois experienced
population loss from July 2010 to July 2018. From July 2017-July 2018, Cook County was the top-ranked
county in the US to decrease in population size. Birth rates still outpace death rates in Cook County
correlating to the population decline stemming from domestic outmigration. The primary driver for
outmigration has been correlated to the labor market and tax conditions (lllinois Policy).
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Figure: Outmigration Rates for Cook County from lllinois Policy

Housing

The 2014 Hazard Mitigation Plan highlighted the severity of Cook County’s housing crisis and this trend
has continued and may worsen. The New York Times cited RealtyTrac’s report that metropolitan Chicago
has the nation’s largest inventory of foreclosed property, with more than 118,776 homes in May 2011
that were either owned by banks or were in foreclosure because the owners could no longer afford their
monthly mortgage payments. According to RealtyTrac, 69,103 homes were in foreclosure in July 2012.
By 2010, the median home value in Cook County had dropped 14 percent to $244,000 from $281,000 in
2007. The collapse of the homeownership market has produced a tighter rental environment for 41.8
percent of residents who do not own their home. A study done by relator.com projected Chicago-
Naperville-Elgin Metropolitan Area to be the weakest of the 100 major housing markets in 2019. The
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report attributes lllinois having the highest overall tax burden and second highest property tax in the
nation. Additionally, a population decline due to outmigration of the working-age (25-54 years old) is
one of the primary drivers of the decrease in homebuyers (lllinois Policy)

Unemployment

Unemployment rates have significantly decreased from 11.8 percent in 2010 to 9.5 percent in 2012 to
3.7% in April 2019 (lllinois Department of Employment Security). Currently, the unemployment rate in
Cook County is above the unemployment rate in the United States but below the unemployment rate in
Illinois. Countywide job creation since 1990 has significantly lagged behind the Chicago metropolitan
area and the nation. The State of lllinois Industry Employment Projections (Long-term) 2014-2024
demonstrate growth in projected employment (0.61) with a projected increase in 170,813 jobs from
2014 to 2024 (lllinois Department of Employment Security)

Incorporation of the HMP

The municipal planning partners use plans, codes, and ordinances to govern land use decision-making
and policy-making within their jurisdictions. All municipal planning partners will incorporate this hazard
mitigation plan in their land use plans and programs by reference. This will ensure that future
development trends can be established with the benefits of the information on risk and vulnerability to
natural hazards identified in this plan.

Laws, Ordinances, Programs, and Plans

Existing laws, ordinances, and plans at the federal, state, and local level can support or impact hazard
mitigation actions identified in this plan. Hazard mitigation plans are required to include a review and
incorporation, if appropriate, of existing plans, studies, reports, and technical information as part of the
planning process (44 CFR, Section 201.6(b)(3)). Pertinent federal and state laws are described below.
Each planning partner has individually reviewed existing local plans, studies, reports, and technical
information in its jurisdictional annex, presented in Volume 2.

Federal
Disaster Mitigation Act of 2000

The DMA is the current federal legislation addressing hazard mitigation planning. It emphasizes the
importance of strong state and local planning processes and program management in planning for
disasters before they occur. It specifically addresses planning at the local level, requiring plans to be in
place before Hazard Mitigation Grant Program funds are available to communities. This plan is designed
to meet the requirements of DMA, improving the planning partners’ eligibility for future hazard
mitigation funds.

National Flood Insurance Program

The National Flood Insurance Program (NFIP) provides federally backed flood insurance in exchange for
communities enacting floodplain regulations. Participation and good standing under NFIP are
prerequisites to grant funding eligibility under the Robert T. Stafford Act. The County and most of the
partner cities for this plan participate in the NFIP and have adopted regulations that meet the NFIP
requirements. At the time of the preparation of this plan, all participating jurisdictions in the partnership
were in good standing with NFIP requirements.
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The Clean Water Act

The federal Clean Water Act (CWA) employs regulatory and non-regulatory tools to reduce direct
pollutant discharges into waterways, finance municipal wastewater treatment facilities, and manage
polluted runoff. These tools are employed to achieve the broader goal of restoring and maintaining the
chemical, physical, and biological integrity of the nation’s surface waters so that they can support “the
protection and propagation of fish, shellfish, and wildlife and recreation in and on the water.”

Evolution of CWA programs over the last decade has included a shift from a program-by-program,
source-by-source, pollutant-by-pollutant approach to more holistic watershed-based strategies. Under
the watershed approach, equal emphasis is placed on protecting healthy waters and restoring impaired
ones. A full array of issues is addressed, not just those subject to CWA regulatory authority. Involvement
of stakeholder groups in the development and implementation of strategies for achieving and
maintaining water quality and other environmental goals is a hallmark of this approach.

Endangered Species Act

The federal Endangered Species Act (ESA) was enacted in 1973 to conserve species facing depletion or
extinction and the ecosystems that support them. The act sets forth a process for determining which
species are threatened and endangered and requires the conservation of the critical habitat in which
those species live. The ESA provides broad protection for species of fish, wildlife, and plants that are
listed as threatened or endangered. Provisions are made for listing species, as well as for recovery plans
and the designation of critical habitat for listed species. The ESA outlines procedures for federal agencies
to follow when taking actions that may jeopardize listed species and contains exceptions and
exemptions. It is the enabling legislation for the Convention on International Trade in Endangered
Species of Wild Fauna and Flora. Criminal and civil penalties are provided for violations of the ESA and
the Convention.

Federal agencies must seek to conserve endangered and threatened species and use their authorities in
furtherance of the ESA’s purposes. The ESA defines three fundamental terms:

o Endangered means that a species of fish, animal, or plant is “in danger of extinction throughout
all or a significant portion of its range.” (For salmon and other vertebrate species, this may
include subspecies and distinct population segments.)

o Threatened means that a species “is likely to become endangered within the foreseeable
future.” Regulations may be less restrictive for threatened species than for endangered species.

o Critical habitat means “specific geographical areas that are...essential for the conservation and
management of a listed species, whether occupied by the species or not.”

Five sections of the ESA are of critical importance to understanding it:

e Section 4: Listing of a Species—The National Oceanic and Atmospheric Administration Fisheries
Service (NOAA Fisheries) is responsible for listing marine species; the U.S. Fish and Wildlife
Service is responsible for listing terrestrial and freshwater aquatic species. The agencies may
initiate reviews for listings, or citizens may petition for them. A listing must be made “solely on
the basis of the best scientific and commercial data available.” After a listing has been proposed,
agencies receive comment and conduct further scientific reviews for 12 to 18 months, after
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which they must decide if the listing is warranted. Economic impacts cannot be considered in
this decision, but it may include an evaluation of the adequacy of local and state protections.
Critical habitat for the species may be designated at the time of listing.

Section 7: Consultation—Federal agencies must ensure that any action they authorize, fund, or
carry out is not likely to jeopardize the continued existence of a listed or proposed species or
adversely modify its critical habitat. This includes private and public actions that require a
federal permit. Once a final listing is made, non-federal actions are subject to the same review,
termed a “consultation.” If the listing agency finds that an action will “take” a species, it must
propose mitigations or “reasonable and prudent” alternatives to the action; if the proponent
rejects these, the action cannot proceed.

Section 9: Prohibition of Take—It is unlawful to “take” an endangered species, including killing
or injuring it or modifying its habitat in a way that interferes with essential behavioral patterns,
including breeding, feeding or sheltering.

Section 10: Permitted Take—Through voluntary agreements with the federal government that
provide protections to an endangered species, a non-federal applicant may commit a take that
would otherwise be prohibited as long as it is incidental to an otherwise lawful activity (such as
developing land or building a road). These agreements often take the form of a “Habitat
Conservation Plan.”

Section 11: Citizen Lawsuits—Civil actions initiated by any citizen can require the listing agency
to enforce the ESA’s prohibition of taking or to meet the requirements of the consultation
process.

With the listing of salmon and trout species as threatened or endangered, the ESA has impacted most of
the Pacific Coast states. Although some of these areas have been more impacted by the ESA than others
due to the known presence of listed species, the entire region has been impacted by mandates,
programs and policies based on the presumption of the presence of listed species. Most West Coast
jurisdictions must now take into account the impact of their programs on habitat.

FEMA Administered Grant Programs

Flood Mitigation Assistance Program

The Flood Mitigation Assistance (FMA) program is a cost-share program through which communities can
receive grants to develop a comprehensive flood mitigation plan and implement flood mitigation
projects. To be eligible for FMA funds, communities must participate in the NFIP and have an approved
flood mitigation plan. The goals of FMA program are as follows:

Fund measures that reduce or eliminate the long-term risk of flood damage to NFIP-insured
buildings, manufactured homes, and other structures.

Reduce the number of repetitively or substantially damaged structures and the associated
claims on the NFIP.

Encourage long-term, comprehensive mitigation planning.

Respond to the needs of communities participating in the NFIP.
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The Hazard Mitigation Grant Program

The lllinois Emergency Management Agency (IEMA) administers the Hazard Mitigation Grant Program
(HMGP), making grants available to state and local governments as well as eligible private, non-profit
organizations to implement cost-effective and long-term mitigation measures following a major disaster
declaration. In order to receive HMGP funds, a community must be participating in and in good standing
with the NFIP and have an approved hazard mitigation plan. Projects can protect public and/or private
property.

Pre-Disaster Mitigation Program

The Pre-Disaster Mitigation (PDM) Program makes funding available to local governments and state
governments to implement cost-effective hazard mitigation activities that complement a comprehensive
mitigation program. Funding may be awarded for the development of a hazard mitigation plan or for a
cost-effective hazard mitigation project. Local governments applying for PDM funds for local mitigation
projects must first have an approved local mitigation plan. PDM applicants must be participating in and
in good standing with the NFIP if a Flood Hazard Boundary Map or Flood Insurance Rate Map issued
through the NFIP identifies them as having a Special Flood Hazard Area.

Flood Mitigation Grant Program

The Flood Mitigation Grant Program provides funding to reduce or eliminate the long-term risk of flood
damage to NFIP-insured properties, including but not limited to FEMA-identified repetitive loss and
severe repetitive loss properties. The Flood Mitigation Grant Program is a federal cost-share program
with states, territories, or federally recognized Indian tribes that have FEMA-approved mitigation plans.

State
2018 lllinois Natural Hazard Mitigation Plan

The lllinois Natural Hazard Mitigation Plan approved by FEMA in 2018 establishes a process for
identifying and mitigating the effects of natural hazards in the State of lllinois as required under the
Disaster Mitigation Act of 2000 and further provides guidance for hazard mitigation throughout the
state. The plan identifies hazard mitigation goals, objectives, and actions for state government to reduce
injury and damage from natural hazards. By meeting federal requirements for an enhanced state plan
(44 CFR parts 201.4 and 201.5), the plan allows the state to seek significantly higher funding from the
Hazard Mitigation Grant Program following presidential declared disasters.

The Illinois Emergency Management Agency Act

The lllinois Emergency Management Agency Act (20 ILCS 3305/5 and 29 ILCS 301) created IEMA and its
authority to develop, plan, analyze, conduct, provide, implement and maintain programs for disaster
mitigation, preparedness, response and recovery. IEMA is further mandated under 29 lllinois
Administrative Code 301 to prepare the State of Illinois to deal with disasters, preserve the lives and
property of the people of the state, and protect health and safety in the event of a disaster.

lllinois State Building Code

Under Public Act 096-0704, all new commercial construction after July 1, 2001 must comply with the
2006 or later editions of the International Building Code, International Existing Building Code, and
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International Property Maintenance Code, as well as the 2008 or later edition of the National Electrical
Code (NFPA 70). This does not apply to any area that has adopted its own building code and registered
that code adoption with the Capital Development Board in accordance with the lllinois Building
Commission Act.

Public Act 096-0704 also requires that newly constructed commercial buildings pass an inspection
conducted by an inspector meeting Capital Development Board qualification. The act grants local
governments the right to enter agreements with other governmental units to enforce building codes as
well as to hire third-party inspectors qualified under the act to provide inspection services.

lllinois Residential Real Property Disclosure Act

The lllinois Residential Real Property Disclosure Act requires home sellers to disclose whether the
following are true, to the best of their knowledge:

e | am aware of flooding or recurring leakage problems in the crawl space or basement.

e | am aware that the property is located in a floodplain or that | currently have flood hazard
insurance on the property.

lllinois State Floodway Standard

Illinois Administrative Code prohibits development in designated floodways unless the developed is
considered an “appropriate use.” The floodway rules, administered by the lllinois Department of Natural
Resources, Office of Water Resources also mandates a standard of a 0.10-foot allowable surcharge to
delineate the floodway (Title 17, Chapter 1, Subchapter h, Part 3700, Sections 3700.60, 3700.70 and
3700.75; Construction in Floodways and Rivers, Lakes and Streams).

Local Programs

Each planning partner has prepared a jurisdiction-specific annex to this plan (see Volume 2). In
preparing these annexes, each partner completed a capability assessment that looked at its regulatory,
technical, and financial capability to carry out proactive hazard mitigation. Refer to these annexes for a
review of regulatory codes and ordinances applicable to each planning partner. This section provides an
overview of countywide programs that can support or enhance the actions identified in this plan.

Metropolitan Water Reclamation District of Greater Chicago

The Metropolitan Water Reclamation District of Greater Chicago (District) is located primarily within the
boundaries of Cook County, Illinois. The District’s corporate limits encompass an area of 883.1 square
miles which includes the City of Chicago and 128 suburban communities. The District also has authority
for Stormwater Management for all of Cook County, including areas that lie outside the District’s
corporate limits, but within Cook County. The District’s corporate limits are shown in the District’s annex
section in Volume 2. The mission of the District is to protect the health and safety of the public in its
service area, protect the quality of the water supply source (Lake Michigan), improve the quality of
water in water courses in its service area, protect businesses and homes from flood damage, and
manage water as a vital resource for its service area.
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In the separate sewered area, stormwater is controlled by a number of stormwater detention reservoirs
to reduce flood damage. In the combined sewer area, the District’s tunnel and reservoir project reduces
basement backup and overflows to local waterways. While exercising no direct control over wastewater
collection systems owned and maintained by cities, villages, sewer districts and utilities, the District does
control municipal sewer construction by permits outside the City of Chicago. It also owns a network of
intercepting sewers to convey wastewater from local collection systems to water reclamation plants.

The District is governed by a nine-member Board of Commissioners. Commissioners are elected at large
and serve on a salaried part-time basis. Three Commissioners are elected every two years for six-year
terms. Biannually, the board elects from its membership a president, vice president, and chairman of
the committee on finance. An executive director who reports directly to the board manages the
District’s day-to-day operations. Eight appointed department heads report to the executive director.
General administration, management & budget, public affairs, and affirmative action are direct staff and
support units reporting to the executive director. The treasurer of the District, its chief financial officer,
is appointed by and reports directly to the board.

Stormwater Management Program and Cook County Stormwater Management Plan

The District’s Board of Commissioners adopted the Cook County Stormwater Management Plan (CCSPM)
by ordinance in February 2007, and the CCSMP was amended in July 2014. The Stormwater
Management Plan is not a regulatory ordinance and does not set forth any rules, regulations, or
standards that a municipality will be held to or be required to enforce. It is a high-level organizational
plan wherein the overall framework for the countywide program is established. The District adopted the
plan as a first step in establishing the District’s countywide stormwater management program.

The mission of the countywide stormwater management program is to provide Cook County with rules,
regulations, and projects to reduce the potential for stormwater damage to life, public health, safety,
property and the environment. Nineteen stormwater management goals have been developed by the
District. The goals extend from protecting new and existing development from flooding to preventing
the loss of water quality and habitat.

Cook County Watershed Management Ordinance

The District’s Board of Commissioners adopted the Watershed Management Ordinance (WMO) on
October 3, 2013 and it became effective on May 1, 2014. The WMO was amended in May 2019. The
WMO establishes uniform, minimum, countywide stormwater management regulations throughout
Cook County. Components that are regulated under the ordinance include drainage and detention,
volume control, floodplain management, isolated wetland protection, riparian environment protection,
and soil erosion and sediment control.

The Cook County Consolidated Plan

Each year, Cook County receives Community Development Block Grant, Emergency Solutions Grant, and
HOME Investment Partnerships Program funds from the U.S. Department of Housing and Urban
Development (HUD). These funds are used to support community development, affordable housing, and
economic development in suburban Cook County, primarily for the benefit of low- and moderate-
income households. Past initiatives have included housing rehabilitation, down payment assistance,
social services, infrastructure, and workforce development. The County must submit a consolidated plan
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for this funding to HUD every five years, assessing local assets, resources, needs, market conditions, and
opportunities. A new plan for 2015 — 2019 must be submitted to HUD by August 2015.

Chapter 5. Climate Change
A direct sentence from the 2016 edition of the National Mitigation Framework is,

"Aiming toward the ultimate goal of sustainability and resilience, mitigation requires a process of
continuous learning, adapting to change, managing risk, and evaluating progress" (Homeland Security,
2016).

Understanding shifting climatic patterns is a major contributor to adapting to change. The 2018 lllinois
Hazard Mitigation Plan added a section called "Climate Change and Hazard Mitigation." The 2014 Cook
County Plan highlighted Climate Change as a compounding factor to increased hazard risk and this
Hazard Mitigation Plan will further investigate the impact of climate change on hazards. Important to
hazard mitigation is understanding current and long-term climatic conditions that have the potential to
increase hazard impact both in intensity and quantity. The Cook County Hazard Mitigation Plan update
uses the best available science and data for all the hazard profile updates.

Additionally, as noted in the County Profile section, the Hazard Mitigation Plan and Mitigation Actions
will need to focus on populations that are vulnerable and the increased impact hazardous events
(compounded by climatic shifts) can have on these individuals. Climate adaptation strategies should
include mitigation methods that account for the needs of the entire, specifically the most vulnerable,
members of the population (National Climate Assessment, 2018).

Recent plans in the County have focused on climate adaption. In order for the Hazard Mitigation Plan to
be effective, coordination between this plan and existing plans is needed. Further, just like any good
plan, the discussion between key stakeholders will need to be ongoing to ensure the plan is inclusive
and does not just sit on a shelf. Current plans include but are not limited to:

e In 2017, Cook County Green Leadership Team completed the Cook County Sustainability Report
2017.

e Forest Preserves of Cook County - Sustainability and Climate Resiliency Plan, September 2018

e City of Chicago Climate Action Plan

e Northeastern lllinois Resilience Partnership (2015 submission for the HUD National Disaster
Resilience Competition)

e National Climate Assessment - Midwest

Climate includes patterns of temperature, precipitation, humidity, wind, and seasons. Climate plays a
fundamental role in shaping natural ecosystems and the human economies and cultures that depend on
them. “Climate change” refers to changes over a long period of time. It is generally perceived that
climate change will have a measurable impact on the occurrence and severity of natural hazards around
the world. Impacts are likely to include the following:

e Anincrease in the risk of drought and the frequency, intensity, and duration of heat waves

e More extreme precipitation, increasing the risk of flooding
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e Anoverall increase in the world’s average temperature.

Climate change will affect the planning area in a variety of ways. Impacts could include an increased risk
for extreme events such as drought, storms, and flooding, as well as more heat-related stress. In many
cases, communities are already facing these problems to some degree. Climate change changes the
frequency, intensity, extent, and/or magnitude of the problems. This chapter summarizes current
understandings about climate change in order to provide a context for the recommendations and
implementation of hazard mitigation measures within Cook County.

Trends relevant to climate change are best viewed at broad geographic scales and over long time
periods rather than at localized scales or over a few years or a season. In line with the National
Climate Assessment to focus on the entire US and regional data to fully understand the impacts of
climate change, the Midwest data will be used for analysis. Extreme heat, heavy downpours, and
flooding will affect infrastructure, health, agriculture, forestry, transportation, air and water quality, and
more. Climate change will also exacerbate a range of risks to the Great Lakes (National Climate
Assessment).

FEMA currently supports the following tools and data on climate change (all links can be accessed here):

e Hazard Mitigation Assistance and Sea Level Rise

e NFIP’s Community Rating System (CRS) Guidance

e Threat and Hazard Identification and Risk Assessment

e Sea Level Rise Map Tool, and a Sea Level Rise Flood Elevation Calculator

e Climate.gov - A NOAA site that provides science and information for a climate-smart nation

e US Global Change Research Program - Established to assist the Nation and the world to
understand, assess, predict, and respond to human-induced and natural processes of global
change.

e USGS National Climate Change Viewer

e EPA Stormwater Calculator

e US Climate Resilience Toolkit

e NASA Climate Resources

e DOE Climate Change Science and Innovation

e  HHS Sustainability

e Transportation and Climate Change Clearinghouse
e Climate Data at data.gov

While climate change encompasses all aspects of variability in climatic conditions, notably, changes in
temperatures need to be tracked and changes must be considered when developing mitigation plans.
Highlighted below is the annual average minimum temperature from 1981 to 2010 in Cook County.
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Temperature change is further addressed in the upcoming section, Projections for the State of lllinois
and Cook County
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How Climate Change Affects Hazard Mitigation

According to the National Centers for Environmental Information (NCEI), the United States has sustained
over 200 weather and climate-based disasters from 1980 to 2016 totaling over $1.1 trillion in overall
damages. In 2016 alone, 12 events have created losses of over S1 billion. During 2017, there were 15
weather and climate disaster events with losses exceeding $1 billion each (NCEI, 2017). The average
number of events totaling more than $1 billion in overall damages from 1980-2015 was only 5.2 events.
While the increase in infrastructure contributes to increasing property damage value, the increase in
infrastructure quantity and value does not correlate to the spike in "billion-dollar" events. The National
Climatic Data Center (NCDC) notes that each disaster and the resultant losses will carry a varying degree
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of uncertainty on the losses. Even with degrees of doubt, the increase in billion-dollar weather and
climate disasters requires adaption and mitigation strategies (Hoople, 2013).

A recent anomaly of a temporary slowdown in the warming of the global average surface temperature
between 1998 and 2013 concluded the phenomenon represented a redistribution of energy within the
Earth system with the Earth’s ocean absorbing the extra heat (NASA, 2016). This is a worrisome trend
due to the catastrophic disasters that result from ocean temperature variability. Until more mitigation
efforts are utilized to control climate variability, communities will not be fully resilient (Second Nature,
2016).

An essential aspect of hazard mitigation is predicting the likelihood of hazard events in a planning area.
Typically, predictions are based on statistical projections from records of past events. This approach
assumes that the likelihood of hazard events remains essentially unchanged over time. Thus, averages
based on the past frequencies of, for example, floods are used to estimate future frequencies: if a river
has flooded an average of once every five years for the past 100 years, then it can be expected to
continue to flood an average of once every five years.

Natural and human-caused hazards can be impacted by climate. To increase the accuracy of hazard
mitigation planning, future climate-based projections need to be calculated along with past events.
Information about how climate patterns are changing provides insight into the reliability of future
hazard projections used in mitigation analysis.

Climate Change Indications and Potential Impact

According to the fourth edition of the National Climate Assessment, Earth’s climate is changing faster
than at any point in the history of modern civilization. Climate change results in risks that impact
everyday lives. In the Midwest, increasing heavy rains are leading to more soil erosion and nutrient loss
on Midwestern cropland.

Observations from around the world show the widespread effects of increasing greenhouse gas
concentrations on Earth’s climate. High-temperature extremes and heavy precipitation events are
increasing. Glaciers and snow cover are shrinking, and sea ice is retreating. Seas are warming, rising, and
becoming more acidic, and marine species are moving to new locations toward cooler waters. Flooding
is becoming more frequent along the U.S. coastline. Growing seasons are lengthening, and wildfires are
increasing (National Climate Assessment, 2018).

The Environmental Protection Agency (EPA) produced the 2016 climate Change Indicators in the United
States Report. The report highlighted that trends relevant to climate change are best viewed at broad
geographic scales and over long time periods rather than at localized scales or over a few years or a
season. Average temperatures have risen across the contiguous 48 states since 1901, with an increased
rate of warming over the past 30 years. Eight of the top 10 warmest years on record have occurred since
1998. Average global temperatures show a similar trend, and all of the top 10 warmest years on record
worldwide have occurred since 1998. Within the United States, temperatures in parts of the North, the
West, and Alaska have increased the most. Additionally, many extreme temperature conditions are
becoming more common. Total annual precipitation has increased over land areas in the United States
and worldwide and in recent years, a higher percentage of precipitation in the United States has come in
the form of intense single-day events (EPA, 2016).
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Temperatures in the Contiguous 48 States, 1901-2015
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In addition to compounding impact from a changing climate on hazard intensity is the impact on human
health. Changes in the Earth’s climate can affect public health, agriculture, water supplies, energy
production and use, land use and development, and recreation. The nature and extent of these effects,
and whether they will be harmful or beneficial, will vary regionally and over time (EPA, 2016).

In summary and directly quoting the National Climate Assessment (2018) Summary Findings:

o Communities: Climate change creates new risks and exacerbates existing vulnerabilities in
communities across the United States, presenting growing challenges to human health and safety,
quality of life, and the rate of economic growth.

Economy: Without substantial and sustained global mitigation and regional adaptation efforts,
climate change is expected to cause growing losses to American infrastructure and property and
impede the rate of economic growth over this century.

Interconnected Impacts: Climate change affects the natural, built, and social systems we rely on
individually and through their connections to one another. These interconnected systems are
increasingly vulnerable to cascading impacts that are often difficult to predict, threatening essential
services within and beyond the Nation’s borders.

Actions to Reduce Risks: Communities, governments, and businesses are working to reduce risks
from and costs associated with climate change by taking action to lower greenhouse gas emissions
and implement adaptation strategies. While mitigation and adaptation efforts have expanded
substantially in the last four years, they do not yet approach the scale considered necessary to
avoid substantial damages to the economy, environment, and human health over the coming
decades.

Water: The quality and quantity of water available for use by people and ecosystems across the
country are being affected by climate change, increasing risks and costs to agriculture, energy
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production, industry, recreation, and the environment.

e Health: Impacts from climate change on extreme weather and climate-related events, air quality, and
the transmission of disease through insects and pests, food, and water increasingly threaten the
health and well-being of the American people, particularly populations that are already vulnerable.

¢ Indigenous Peoples: Climate change increasingly threatens Indigenous communities’ livelihoods,
economies, health, and cultural identities by disrupting interconnected social, physical, and
ecological systems.

o Ecosystems & Services: Ecosystems and the benefits they provide to society are being altered by
climate change, and these impacts are projected to continue. Without substantial and sustained
reductions in global greenhouse gas emissions, transformative impacts on some ecosystems will
occur; some coral reef and sea ice ecosystems are already experiencing such transformational
changes.

o Agriculture: Rising temperatures, extreme heat, drought, wildfire on rangelands, and heavy
downpours are expected to increasingly disrupt agricultural productivity in the United States.
Expected increases in challenges to livestock health, declines in crop yields and quality, and changes
in extreme events in the United States and abroad threaten rural livelihoods, sustainable food
security, and price stability.

o Infrastructure: Our Nation’s aging and deteriorating infrastructure is further stressed by increases in
heavy precipitation events, coastal flooding, heat, wildfires, and other extreme events, as well as
changes to average precipitation and temperature. Without adaptation, climate change will
continue to degrade infrastructure performance over the rest of the century, with the potential for
cascading impacts that threaten our economy, national security, essential services, and health and
well-being.

e Oceans & Coasts: Coastal communities and the ecosystems that support them are increasingly
threatened by the impacts of climate change. Without significant reductions in global greenhouse
gas emissions and regional adaptation measures, many coastal regions will be transformed by the
latter part of this century, with impacts affecting other regions and sectors. Even in the future with
lower greenhouse gas emissions, many communities are expected to suffer financial impacts as
chronic high-tide flooding leads to higher costs and lower property values.

e Tourism & Recreation: Outdoor recreation, tourist economies, and quality of life are reliant on
benefits provided by our natural environment that will be degraded by the impacts of climate
change in many ways.

Projections for the State of lllinois and Cook County

According to the State Climatologist Office for Illinois, the climate in lllinois has changed due to natural
forces (including variation in solar radiation, ocean circulation, and volcanic eruptions), human impacts
(including increased greenhouse gas and aerosols emissions) and human land-use changes (including
agricultural practices such as transforming a prairie to an agricultural site or a city). Climate change is
the result of complex interactions between natural and human-induced forces, and understanding
future climate change remains a challenge (State Climatologist Office for lllinois).

The NOAA National Centers for Environmental Information State Summary for lllinois (2017) noted that
on average, the temperature in the 20th century increased 1-degree Fahrenheit with the average spring
temperature increasing the most (2-degrees Fahrenheit). Precipitation in spring and summer has been
above average the past two decades which impacts agriculture. Warming has been concentrated in
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winter and spring while summers have not warmed substantially in the state, a feature characteristic of
much of the Midwest.
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Figure: Observed (1900-2014) and Projected (2006-2100) Temperature Change in lllinois

Source: NOAA Centers for Environmental Information Climate Assessment for each State, 2017

Illinois has experienced a dramatic increase in the number of extreme precipitation events (more than 2
inches of precipitation), which can cause severe flooding in the state. Winter and spring precipitation
are projected to increase and the intensity of future droughts is projected to increase (due to increased
evaporation rates). A recent report, Frequency Distributions of Heavy Precipitation in lllinois: Updated
Bulletin 70, highlights that the increase in heavy precipitation in Illinois presents a significant challenge
for stormwater management. The change in precipitation and evaporation patterns will likely lead to
more intense flooding and droughts, which have already been occurring periodically in recent

years. Spring precipitation in lllinois is projected to increase in the range of 10-20% by 2050. Annual
precipitation varies widely across the state, ranging from more than 48 inches in the south to less than
32 inches in the north. For snowfall, the pattern is reversed, with the northeastern part of the state
averaging 40 inches of snowfall annually, compared to only 10 inches in the southernmost section. In
the Chicago Metropolitan area, the proximity to Lake Michigan occasionally results in heavy winter
precipitation from lake-effect snows.
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Projected Change in Spring Precipitation
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Map: Project Change in Spring Precipitation for the middle of the 21st Century compared to late 20th
Century

Source: NOAA Centers for Environmental Information Climate Assessment for each State, 2017
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Table: Observed Annual Number of Days with Precipitation Greater Than 2 inches for 1900-2014 on
Average Over 5-year periods

Source: Frequency Distributions of Heavy Precipitation in lllinois: Updated Bulletin 70, 2019

Qualitative Assessment of Climate Change Impact

Climate change data is primarily focused on global, national, and regional scale (lllinois Hazard
Mitigation Plan - Climate Change and Hazard Mitigation, 2018). In accordance with the
Intergovernmental Panel on Climate Change (IPCC)’s definition, ‘vulnerability’ should be understood as
the degree to which a system is susceptible to, or unable to cope with, the adverse effects of
environmental change. Currently, there is no consensus on how to measure vulnerability to climate
change, as highlighted in the Approaches for Conducting Vulnerability Assessments in the Great Lakes
Basin: A Review of the Literature, 2018. A key point from the Literature Review is that based on a
vulnerability assessment done Lemieux et al. (2014), planners must engage communities, stakeholders,
and experts substantively early on and continuously to ensure buy-in and to increase the likelihood that
vulnerabilities and adaptation options identified were realistic and relevant to local social-ecological
contexts. While specific quantitative measurements for climate change cannot be isolated to solely Cook
County, the Midwest projection in the Fourth National Climate Assessment can reasonably be utilized to
analyze climatic projections for Cook County.

o Dam Failure—Dams are constructed with safety features known as “spillways,” which are put in
place as a safety measure in the event of the reservoir filling too quickly. Spillway overflow
events, often referred to as “design failures,” result in increased discharges downstream and
increased flooding potential. Spillway operation is designed partly based on assumptions about
a river’s flow behavior, expressed as hydrographs. Changes in weather patterns can have
significant effects on the hydrograph used for the design of a dam. Increasing precipitation,
especially heavy rain events, has increased the overall risk of floods. In turn, floods cause
damage to infrastructure, such as dams. To lessen potential climate change impacts on dams,
the use of green infrastructure (including nature-based approaches, such as wetland
restoration, and innovations like permeable pavements) and better engineering practices should
be explored as mitigation tactics.

o Drought—Higher temperatures, increasing variation in precipitation patterns, and changes in
lake levels are likely to increase the vulnerability of cities to extreme events (including flooding,
drought, heat waves, and more intense urban heat island effects), compounding already existing
stressors. Drought has been identified as a slow-moving stressor that contributes to acute and
chronic mental health impacts such as anxiety and depression. While drought pattern
projections are still uncertain, various factors that contribute to drought have been analyzed.
Future projections show that Midwest surface soil moisture likely will transition from excessive
levels in spring due to increased precipitation to insufficient levels in summer driven by higher
temperatures, causing more moisture to be lost through evaporation. Additionally, correlated to
a changing climate, including an increased frequency of late-growing-season drought conditions,
is the likely worsening effects of invasive species, insect pests, and plant disease as trees
experience periodic moisture stress. Climatic shifts that impact floods and droughts yield
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compounding impacts. Transitions from extremes of drought to floods lead to an increase in
nitrogen levels in rivers and lead to harmful algal blooms. As growing-season temperatures rise,
rain patterns shift, and the frequency of drought stress increases from drier air (as a result of
increases in vapor pressure deficit), reduced tree growth and widespread tree mortality are
expected. Overall, the increasing stress on trees from rising temperatures, drought, and frost
damage raises the susceptibility of individual trees to the negative impacts of invasive plants,
insect pests, and disease agents. High rates of change in climate factors like changing air and
water temperature and increasing drought risk likely will accelerate the rate of species declines
and extinctions. A more detailed index (still under development to ensure comparison to
historical patterns) developed recently shows that over the period from 2000 through 2015,
roughly 20 to 70 percent of the U.S. land area experienced conditions that were at least
abnormally dry at any given time (EPA, 2016).

The best advice to water resource managers regarding climate change is to start addressing current
stresses on water supplies and build flexibility and robustness into any system. Flexibility helps to ensure
a quick response to changing conditions, and robustness helps people prepare for and survive the worst
conditions. With this approach to planning, water system managers will be better able to adapt to the
impacts of climate change.

o Earthquake—The impacts of global climate change on earthquake probability are unknown.
Some scientists say that melting glaciers could induce tectonic activity. As ice melts and water
runs off, tremendous amounts of weight are shifted on the earth’s crust. As newly freed crust
returns to its original, pre-glacier shape, it could cause seismic plates to slip and stimulate
volcanic activity according to research into prehistoric earthquakes and volcanic activity. NASA
and USGS scientists found that retreating glaciers in southern Alaska may be opening the way
for future earthquakes (NASA, 2004). Secondary impacts of earthquakes could be magnified by
climate change. Soils saturated by repetitive storms could experience liquefaction during seismic
activity due to the increased saturation. Dams storing increased volumes of water due to
changes in the hydrograph could fail during seismic events.

e Flood—Increased flood risk is one of the highest noted impacts of climate change in the
Midwest (see the map of precipitation patterns shifting in the Midwest in the previous
section). Widespread heavy rains in recent years have led to flooding, soil erosion, and water
quality issues from nutrient runoff into those systems. Human land use has influenced the
structure and function of natural resources and when vegetation has been removed or
undergoes a major change, runoff and flooding both tend to increase. The growth of agricultural
lands and the loss of wetlands has created a highly altered environment that promotes
flooding. Climate projections suggest an increased risk of inland flooding, even under low-range
scenarios. Average annual damages from heightened flooding risk in the Midwest are projected
to be in excess of $500 million (in 2015 dollars) by 2050. As hydrology changes in response to
changing precipitation patterns, what is currently considered a 100-year flood may strike more
often, leaving many communities at greater risk; and the magnitude of high-frequency flood
events (e.g. 10-year floods) will likely increase. Greater storm intensity will result in more direct
runoff and flooding. Changes in watershed vegetation and soil moisture conditions will likewise
change runoff and recharge patterns. Historical hydrologic data are used to model floods. With
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the climate changing, model calibration will be needed more frequently, new forecast-based
tools will have to be developed, and a standard of practice that explicitly considers climate
change should be adopted. Planners will need to factor a new level of safety into the design,
operation, and regulation of flood protection facilities such as dams, floodways, bypass
channels, and levees, as well as the design of local sewers and storm drains. Restoring systems
like wetland and forested floodplains, utilizing open space preservation, and implementing
agricultural best management strategies that increase vegetative cover (such as cover crops and
riparian buffers) can help reduce flooding risks and protect water quality

Tornado—Key ingredients for severe thunderstorms that lead to tornadoes include warm, moist
air and winds that change with altitude (wind shear) to help organize a thunderstorm and create
rotation. Large changes of wind with height are especially important for tornado formation. As
the planet warms, the moisture content of the atmosphere will increase, as well as the energy
available for producing storms. However, wind shear will likely decrease, due to a lower
temperature contrast from pole to pole. Since increasing warmth and moisture will create an
environment more conducive to severe thunderstorms and tornadoes but decreased wind shear
will create a less conducive environment, it is difficult to determine how the tornado hazard will
change with a changing climate. Some ingredients needed for tornadoes are tied to large-scale
features on the planet, such as the presence of the Rocky Mountains and the Gulf of Mexico,
which will not change with changes in climate. The regions where tornadoes occur are likely to
be tied to their relationship to those two features.

Severe Weather—Extreme weather heavily impacts infrastructure. The annual cost of adapting
urban stormwater systems to more frequent and severe storms is projected to exceed $500
million for the Midwest by the end of the century. The EPA estimates that the annual cost of
maintaining current levels of service on midwestern bridges in the face of increased scour
damage from climate change could reach approximately $400 million in the year 2050 under
either the lower or higher scenario climate change presents a significant challenge for risk
management associated with severe weather. The frequency of severe weather events has
increased steadily over the last century. The number of weather-related disasters during the
1990s was four times that of the 1950s and cost 14 times as much in economic losses. Historical
data shows that the probability of severe weather events increases in a warmer climate. Total
annual precipitation has increased over land areas in the United States and worldwide (EPA,
2016). Since 1901, precipitation has increased at an average rate of 0.08 inches per decade over
land areas worldwide. The changing climate could include significant changes in the intensity,
duration, and frequency of storm events.

Unique to Cook County from many Counties in the Midwest is the County is bordered by the
Great Lakes. The Great Lakes contain 20% of the world’s surface freshwater, provide
drinking water and livelihood to more than 35 million people and allow for important
economic and cultural services such as shipping and recreation. The Great Lakes influence
regional weather and climate conditions and impact climate variability and change across
the region. The lakes influence daily weather by 1) moderating maximum and minimum
temperatures of the region in all seasons, 2) increasing cloud cover and precipitation over
and just downwind of the lakes during winter, and 3) decreasing summertime convective
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clouds and rainfall over the lakes. In recent decades, the Great Lakes have exhibited notable
changes that are impacting and will continue to impact people and the environment within
the region. Ecological impacts of climate change in the Great Lakes occur in the context of
multiple stressors, as these important ecosystems are under stress from pollution, nutrient
and sediment inputs from agricultural systems, and invasive species. In particular, lake
surface temperatures are increasing, lake ice cover is declining, the seasonal stratification of
temperatures in the lakes is occurring earlier in the year, and summer evaporation rates are
increasing. Additionally, the water levels in Lake Michigan are rising which has been
correlated to higher and heavier spring rain events and can be viewed in the table at the
end of this section (US Army Corps of Engineers).

o The 2018 Annual Climate Trends and Impacts Summary for the Great Lakes
Basin highlight that periods of drought conditions, in addition to record-breaking annual
precipitation which attributes to a rise in the water level in Lake Michigan occurred
along with large swings in temperature. The highest temperature anemology occurred
in April and May and precipitation anomalies occurred in July and August. In recent

decades, climate change impacts across the GLB have generally consisted of higher
temperatures, increased precipitation, reduced snow cover, decreased annual lake ice
coverage, increased wind speeds and waves, and an increased amount of extreme
events (e.g. snowstorms, ice storms, thunderstorms, hail storms, high wind speed
events, etc.) (Assel et al. 2003; Austin and Colman 2007, 2008; Ghanbari and Bravo
2008; Gronewold et al. 2013; Hofmann et al. 2008; Sellinger et al. 2007; Wang et al.
2012; Wilcox et al. 2007; Wang et al. 2017). The major climatic events cited in the report
included:

=  Winter 2017-2018

= Rapid ice formation in late December, due to below-normal
temperatures and strong winds, impacted the coastline of rivers and
lakes across the Great Lakes basin.

= This caused a sudden slow-down in shipping capabilities throughout the
basin and additional ice breakers had to be utilized to open shipping
lanes.

= Strong winds and cold conditions forced large amounts of ice from Lake
Erie onshore in late December, resulting in the formation of ice shoves
that caused coastal damage.

= By lJanuary 1st, the Great Lakes were already 20% covered in ice
(compared to 2% the previous winter).

= In late February, continuous, heavy rainfall caused widespread flooding
across the southern and central basin, forcing counties to declare a
state of emergency and call for evacuations. Unseasonably warm
temperatures in late February broke records for many locations across
the basin.
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= Spring 2018

Four nor’easters in a three-week period in March brought above-
average snowfall to much of the eastern basin.

In mid-April, a rapid drop in air temperature led to the formation of new
ice in Lake Superior.

Anomalously cold conditions in March and April delayed the seeding
and emergence of many crops, while above-normal temperatures in
May made up for the delayed start

= Summer 2018

Agriculture around the Great Lakes experienced quick development
during the early summer months as a result of above-normal
temperatures.

Dry conditions began to develop and intensify through mid-to-late
summer, primarily in eastern portions of the basin, resulting in
increased stress on crops and livestock.

Heavy rain up to 18cm (7in) over a few hours led to severe flooding and
road damage across the Keweenaw Peninsula of Northern Michigan.
Areas of Northwest Wisconsin received up to 38cm (15in) of rainfall
from this same storm system.

= Autumn 2018

Excessive rainfall across the Lake Superior basin from October 8-11
caused water levels to rise during a time of year when levels typically
decrease.

A strong October storm with high winds on Lake Superior caused coastal
erosion, localized flooding, and damage to popular tourist spots that
amounted to over $18.4 million in damages.

Crop harvest in the Great Lakes region was slow due to wet conditions
in October and early-season snow in November that delayed the ability
to harvest crops.

The Harmful Algal Bloom (HAB) that occurred on Lake Erie this year
ended earlier than normal in the first week of October and had a much
weaker severity index than what was originally forecasted.

Cold conditions in late November led to an early start to the winter
season across the basin.
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Chapter 6. Dam and Levee Failure

General Background
This section describes the cause of dam and levee failures and regulatory oversight.

Causes of Dam Failure
Dam failures in the United States typically occur in one of four ways:

e Overtopping of the primary dam structure due to inadequate spillway design, settlement of the
dam crest, blockage of spillways, and other factors.

e Foundation defects due to differential settlement, slides, slope instability, uplift pressures, and
foundation seepage.

e Internal erosion due to piping and seepage, erosion along hydraulic structures such as spillways,
erosion due to animal burrows, and cracks in the dam structure.
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e Problems with conduits and valves, typically caused by the piping of embankment material into
conduits through joints or cracks.

Dam Failure Primary Incident Mechanism
ASDSO Incident Database 2010 - 2017

Overtopping

Unknown

Piping

Spillway Pipe Failure
Spillway Erasion/Head Cutting
Under Investigation
Gate/Valve Failure

Spillway Deficiency

Slope Stability

Other

Foundation Deficiency
Erosion

Spillway Chute Failure
Insufficient Spillway Capacity
High Reservoir Level

Cracking

Animal Activity
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Many U.S. dam failures are due to unknown or miscellaneous causes. Many dam failures in the United
States have been secondary results of other disasters. The prominent causes are earthquakes, extreme
storms, massive snowmelt, equipment malfunction, structural damage, foundation failures, and
sabotage.

Poor construction, lack of maintenance and repair, and deficient operational procedures are
preventable or correctable by a program of regular inspections. Terrorism and vandalism are serious
concerns that all operators of public facilities must plan for; these threats are under continuous review
by public safety agencies.

Causes of Levee Failure
Levees are man-made structures designed to protect specific areas from flooding. There are six types of
levee failure:

e Bearing failure—Destabilization of the ground under the levee, most likely caused by seismic
ground shaking

e Sliding failure—Parts of the levee sliding apart due to weak or brittle zones in the foundation
soil

e Slumping and spreading—Changes in strain loading on the foundation due to seismic activity,
high water levels, or seepage
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e Seepage—Erosion of the foundation due to water seeping into the foundational layers; this may
be due to boring animals or insects or tree roots, which create conduits for the water

e Slope erosion—Erosion of levee material by the water the levee is holding back
e Overtopping—Water flowing over the levee and eroding the base.

Regulatory Oversight

The potential for catastrophic flooding due to dam failures led to the passage of the National Dam
Safety Act (Public Law 92-367). The National Dam Safety Program requires a periodic engineering
analysis of every major dam in the country. The goal of this FEMA-monitored effort is to identify and
mitigate the risk of dam failure so as to protect the lives and property of the public.

The National Levee Safety Act of 2007 established the National Committee on Levee Safety, which,
recommended to Congress the establishment of a national levee safety program, but none currently
exists. The recommended program is based on three core concepts (National Committee on Levee
Safety, no date):

o National leadership via a national levee safety program that includes an inventory and
assessment of all the nation’s levees, development of national levee safety standards,
comprehensive risk communication and education, and coordination of environmental and
safety concerns

e Strong state levee safety programs that provide oversight, critical levee safety processes, and
support for community levee safety activities

e A foundation of well-aligned federal agency programs and processes.
U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers is responsible for safety inspections of some federal and non-federal
dams in the United States that meet the size and storage limitations specified in the National Dam
Safety Act. The Corps has inventoried dams; surveyed each state and federal agency’s capabilities,
practices, and regulations regarding design, construction, operation, and maintenance of the dams; and
developed guidelines for inspection and evaluation of dam safety (U.S. Army Corps of Engineers, no
date).

The Corps of Engineers inspects and assesses approximately 2,500 levee systems across the country
each year (U.S. Army Corps of Engineers, no date); however, that represents only about 10 percent of
the nation’s levees. None of the levees in the planning area are maintained by the Corps of Engineers; all
are under the responsibility of state and local agencies.

Federal Energy Regulatory Commission Dam Safety Program

The Federal Energy Regulatory Commission (FERC) cooperates with a large number of federal and state
agencies to ensure and promote dam safety. More than 3,000 dams are part of regulated hydroelectric
projects in the FERC program. Two-thirds of these are more than 50 years old. As dams age, concern
about their safety and integrity grows, so oversight and regular inspection are important. FERC inspects
hydroelectric projects on an unscheduled basis to investigate the following:
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e Potential dam safety problems

e Complaints about constructing and operating a project

e Safety concerns related to natural disasters

e Issues concerning compliance with the terms and conditions of a license.

Every five years, an independent engineer approved by the FERC must inspect and evaluate projects
with dams higher than 32.8 feet (10 meters), or with a total storage capacity of more than 2,000 acre-
feet.

FERC monitors and evaluates seismic research and applies it in investigating and performing structural
analyses of hydroelectric projects. FERC also evaluates the effects of potential and actual large floods on
the safety of dams. During and following floods, FERC visits dams and licensed projects, determines the
extent of damage, if any, and directs any necessary studies or remedial measures the licensee must
undertake. The FERC publication Engineering Guidelines for the Evaluation of Hydropower

Projects guides the FERC engineering staff and licensees in evaluating dam safety. The publication is
frequently revised to reflect current information and methodologies.

FERC requires licensees to prepare emergency action plans and conducts training sessions on how to
develop and test these plans. The plans outline an early warning system if there is an actual or potential
sudden release of water from a dam due to failure. The plans include operational procedures that may
be used, such as reducing reservoir levels and reducing downstream flows, as well as procedures for
notifying affected residents and agencies responsible for emergency management. These plans are
frequently updated and tested to ensure that everyone knows what to do in emergency situations.

lllinois Department of Natural Resources

The Water Resources Division of the lllinois Department of Natural Resources (IDNR) issues permits for
the construction of any structures in a floodway or floodplain (including levees); construction, operation
and maintenance of new dams; and the modification, operation, and maintenance of existing dams.
Dams are classified into one of three hazard classifications. All dams in the two higher classifications are
required to have a permit. Dams in the lower hazard classification require a permit for construction or
modification if they meet certain size criteria. Permits are also required for removing dams and
transferring ownership of dams (IDNR, 2018). The Water Resources Division also has a Levee Safety
Program, which is responsible for issuing permits regarding levees.

Levees Maintained by USACE - Chicago Levees Not Maintained by USACE in Cook County
District
Calumet City 1. Cook County Levee 1
Hammond Forest Ave 2. Elmwood Park Flood Mitigation Project
Lansing 3. Village of Westchester Unnamed Levee
Levee 37
Levee 50
Munster

o0k wbhd =
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Hazard Profile
This section provides specific information about this hazard, such as:

e Past Events

e Location

e Frequency and Future Hazard Events
e Extent

e Severity

e Warning Time

Past Events

There are no available records of dam or levee failures in the planning area. The State of lllinois
experienced levee failures in 1993 and 2008, however. In 1993, 17 levee systems either failed, were
overtopped, or were intentionally breached along the Mississippi River and the Illinois River just north of
where it meets the Mississippi River. Over 237,000 acres along the rivers were flooded.

Location

There are 23 state-regulated dams in the planning area, as listed in the below table. Ten of these dams
are classified as “high hazard” which means they have sufficient downstream populations to warrant the
classification.

Future updates of the Plan will also describe the inundation area downstream of the dam. Although
repeated efforts were made to obtain the EAPs and associated inundation maps, the data and
information are not available for this update. Because DHSEM recognizes the importance of this

data, County-wide Mitigation Action 31 was added during the update process to establish an action plan
to better coordinate and collaborate with dam owners in Cook County so dam-specific risks can be
better understood and mitigated in the future.
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TABLE: DAMS IN THE PLANNING AREA

Crest Storage
Name National |Water City Owner Year |Dam |Length |Height | Capacity |Max Hazard
ID# Course Built |Type |(feet) |(feet) |(acre- Discharge |Class
a feet)

Metropolitan
Buffalo Creek |IL50013 |Buffalo Creek |Buffalo Grove |Water 1983 |RE N/A 30-35 |720 N/A |
Reservoir Reclamation

District

Metropolitan
Upper Salt IL50021 |Tributary of Palatine Water 1984 (RE 2400 23 297 9582 |
Creek Salt Creek Reclamation
Structure #2 District

City of

Chicago/
Touhy IL55104 |Higgin's Chicago Metropolitan |2004 |RE 50 10 735 N/A I
Reservoir Creek Water

Reclamation

District

St. Michael's Metropolitan

Upper Salt IL50045 |Cemetery Rolling Water 1985 |RE 5500 26 407 13948 |
Creek Tributary Meadows Reclamation
Structure #3 District

Metropolitan
Upper Salt IL50054 |Salt Creek Palatine Water 1987 |RE 3000 30 429 1300 |
Creek Reclamation
Structure #4 District

Tributary to Village of

Lake George |IL01083 |Butterfield Matteson Richton 1969 (RE 320 20 539 870 |
Dam Creek
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Midlothian IL01002 |Midlothian Oak Forest IDNR 1975 |RE 1,515 |22 1,279 8031 |
Creek Dam Creek
Metropolitan
Thornton IL55136 |Thornton Thornton Water - VA 240 116 9,900 N/A |
Quarry Gap Quarry Reclamation
Dam District
Busse Woods |1L01231 |Salt Creek Elk Grove IDNR 1977 |RE 1,381 |23 17,621 24272 |
Res. South
Dam
Tributary to Borg Warner
Richton IL01084 |Butterfield Matteson Equity Corp. 1976 |RE 490 16 53 920 |
Crossing Dam Creek
Tributary to
Lower IL50304 |Addison Elmhurst City of 1994 |RE 2,200 |15 93 N/A |
ElImhurst Dam Creek-off Elmhurst
stream
Cornell Ave. |IL55079 |McDonald Wheeling Village of 1977 |RE - 8.5 -- N/A |
Dam Creek Wheeling
W. Fork, Society of the
Techny IL01228 |N. Branch Glenview Divine Word 1979 |RE 544 11 250 N/A I
Reservoir Dam Chicago River
Tributary to Forest
Saganashkee [ILO0870 |CalumetSAG |Lemont Preserve 1948 RE 950 14 2,379 N/A 1
Slough 1 Dam Channel District of Cook
Co.
Tributary to Forest
Bullfrog Lake |ILO0O869 |Des Plaines Oak Forest Preserve 1958 |RE 700 17 144 N/A I
Dam River District of Cook
Co.
Tributary to Forest
Maple Lake ILO0878 |Des Plaines Lemont Preserve 1918 |RE 110 25 765 N/A I
Dam River District of Cook
Co.
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Forest
Papoose Lake |[ILO0O867 |Tributary to Palos Park Preserve 1956 RE 750 12 143 N/A 1
Dam Mill Creek District of Cook
Co.
Tributary to Forest
Tampier Lake |[ILO0866 |Long Run Creek [Lemont Preserve 1964 |PG 240 9 859 N/A Il
Dam District of Cook
Co.
Galvins Lake |ILO0862 [Tributary to Carpentersville |Marvin 1938 RE 225 10 120 N/A Il
Dam Spring Creek Duntemen
White Pine Arlington Arlington Club
White Pine IL01227 |Ditch Heights Condominium (1975 [RE 500 13 65 N/A I
Ditch Dam Association
U.S. Army
Chicago IL55094 (Chicago River [Chicago Corps of oT |- -- 9 -- N/A Il
Harbor Lock Engineers
Main St. IL55123 |Mill Creek-off- |Orland Park Village of -- CN 395 9 -- N/A I
Triangle Dam stream Orland Park
Tributary to Forest
Saganashkee [IL01216 |[CalumetSAG |Hastings Preserve 1948 RE 415 7 2,375 N/A 1
Slough 6 Dam Channel District of Cook
Co.

a. RE=Earth, VA=Arch, PG=Gravity, CN=Concrete
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While no event has been recorded in Cook County, understanding the location and risk for the County
associated with dams and levees is vital. In the broader U.S., the average age of a dam is 57 years and
74% of these dams are considered "High Hazard Potential Dams" and require an Emergency Action

Plan. In Cook County, there are 40 dams with an average age of 51 years old and 24 (60%) of these dams
are classified as having “high" (10) or "significant" (14) hazard risk — meaning they have significant
downstream populations at risk if the dam should fail. In total, only 11 of the dams have an Emergency
Action Plan, including 6 of the 10 "high" and 4 of the 14 "significant" hazard dams (National Inventory of
Dams Interactive Map).

s noE 8 wx sasr @+ o] =]

Figure: Dams in Cook County

Figure: Dams in Cook County Map

Source: (National Inventory of Dams Interactive Map).
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Hazard Potential Type
| High

O Significant

O Low

B Undetermined
B Not Available

P e i,
Figure: Hazard Potential of Dams in Cook County

" Number of Significant Hazard Potential Dams with an Emergency Action Plan (EAP)

Number of High Significant Potential Dams with an Emergency Action Plan (EAP)

Figure: Dams in Cook County with an EAP

(Comprehensive Cook County dam data can be accessed in spreadsheet form here)

In lllinois, there are 2,923 levee structures and 576 levee systems totaling 1,951 miles of levees. The
average age of levees in the U.S. is 55 years and in lllinois, the average age is 64. In Cook County, there
are 9 Levee Systems totaling 8 miles of levees and 439 levee structures. The reported average age of the
levee is relatively young, 21 years; however, the year of construction data was not available for 6 of the
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9 levee systems which makes the data insufficient for a strong conclusion regarding the true the average
age.

In total, 21,951 people are and 5,400 structures are protected by the levee. The property value of all 9
levee systems is $3,823,460,000.

One of the levee systems is classified as "moderate"” and 2 as "low" under the levee safety action
classification. According to the Levee Safety Action Classification Rating Definitions:

e Moderate means: Likelihood of inundation due to breach and/or system component
malfunction in combination with loss of life, economic, or environmental consequences results
in moderate risk.

e Low means; Likelihood of inundation due to breach and/or system component malfunction in
combination with loss of life, economic, or environmental consequences results in low risk.
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TABLE: LEVEES IN COOK COUNTY (National Levee Database)

Levee Safety | People at | Structures at Length of Length of
Levee Location Action Risk Risk (protected| Property | Total | Embankment | Floodwall Year
System Classification | (protected by Levee) Value Miles (miles) (miles) |Constructed
by Levee)
Calumet Calumet City, Not Screened 3,631 1,322 S462M | 2.02 1.97 0.05 Not Reported
City Cook
County,
lllinois
Cook County | McCook, Cook
Levee 1 County, Not Screened 410 52 S195M | 0.86 0.86 0 Not Reported
lllinois
ElImwood
Park Flood River Grove, Not Screened 500 158 S102M | 0.32 0 0.32 Not Reported
Mitigation Cook
Project County,
lllinois
Hammond Hammond, Lake Low 0.53 and 3
Forest Ave* | County, Indiana; | (assessment 367 180 $49.8M | 0.99 0.42 closure 1984
Chicago USACE | date 7/8/16) structures
District
Lansing Lansing, Cook Not Screened 1,426 434 S211M | 1.48 1.08 0.41 Not Reported
County,
lllinois
Low 1.7 (1
Levee 37** Mount (assessment 5,603 622 S$523M | 2.12 0.16 closure Not Reported
Prospect, date structure)
Cook 2/21/2019)
County,
lllinois
Moderate 0.46 (2
Levee 50*** Des Plaines, (assessment 5,934 1,088 $1.46B | 3.56 1.02 closure 2011
Cook date structures)
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County,
lllinois

2/21/2019)

Munster, Lak 2.14 (5
Munster County, Indiana; | Not Screened 4,065 1,531 S815M | 4.09 1.14 closure 2012
Chicago USACE structures)

District
Village of
Westchester Westchester, Not Screened 15 13 $5.66M | 0.06 0.06 0 Not Reported
Unnamed Cook
Levee County,

lllinois
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*Risk Characterization Summary for Hammond Forest Ave: The LSOG considers the risk associated with
the Hammond Forest Ave segment (LST ID 5331) to be Low (LSAC 4) for both prior to overtopping and
with overtopping. The project was loaded to nearly 100% in 2008 prior to being brought into the USACE
Rehabilitation and Inspection Program, the levee performed well during the 2008 event. The project is
expected to perform well under a full range of loading conditions. The leveed area consists primarily of
residential structures, the community has a high level of awareness of the project and its role in flood
risk reduction. There are numerous short egress routes out of the leveed area.

**Risk Characterization Summary for Levee 37: The LSOG considers the risk associated with the
Hammond Forest Ave segment (LST ID 5331) to be Low (LSAC 4) for both prior to overtopping and with
overtopping. The project was loaded to nearly 100% in 2008 prior to being brought into the USACE
Rehabilitation and Inspection Program, the levee performed well during the 2008 event. The project is
expected to perform well under a full range of loading conditions. The leveed area consists primarily of
residential structures, the community has a high level of awareness of the project and its role in flood
risk reduction. There are numerous short egress routes out of the leveed area.

***Risk Characterization Summary for Levee 50: The Corps completed a risk assessment of the Levee 50
System in 2015. The levee has performed well since completion in 2011, including April 2013 when the
system was loaded to within 3.5 feet of the levee top. Part of the reason for the successful operation of
the levee is active local participation from the City of Des Plaines who operates and maintains the
project features. The overall condition of Levee 50 is sufficient, but limitations for risk reduction
remain. Any given year could result in a flood which the levee is not designed to handle. Also, since the
area is heavily urban with 1-294 partially dividing the leveed area, heavy congestion could be realized if
an evacuation were necessary.

Levees of lllinois e

~ 576 Levee Syslems 7 1,951 Miles of Levees as 2,923 Levee Stiuclures X 64 years Average Levee Age

Q BROWSE THESE LEVEES
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Figure: Levees in lllinois

Levees of Cook County e

9 Levee Systems 8 Miles of Levees . 439 Levee Structures X 21 years Average Levee Age

‘ Q BROWSE THESE LEVEES

Figure: Levees in Cook County
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Figure: Cook County Levee 1, Classification Rating - Not Screened

[ 153




VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

e
|
s
: e UfE .
- \\ & 1‘ z §
\\"1 l 5
i (L
I i
) (
= )
N ./,J
//.’
/'//

Figure: EImwood Park Flood Mitigation Project, Classification Rating - Not Screened
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Figure: Lansing, Classification Rating - Not Screened
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Figure: Levee 37 Levee Safety Action, Classification Rating - Low
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Figure: Levee 50 Levee Safety Action, Classification Rating - Moderate
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Schoon Ditch

Figure: Munster, Classification Rating - Not Screened
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Figure: Village of Westchester Unnamed Levee, Classification Rating - Not Screened

Frequency and Future Hazard Events

Dam failure events are infrequent and usually coincide with events that cause them, such as
earthquakes, flooding, excessive rainfall, and snowmelt. There is a “residual risk” associated with dams
and levee failures. Residual risk is the risk that remains after safeguards have been implemented. For
dams and levees, the residual risk is associated with events beyond those that the facility was designed
to withstand. However, the probability of any type of dam or levee failure in the planning area is low in
today’s regulatory environment because dam failure in Cook County has historically been extremely rare
and there has been no documented history of significant occurrences or events in the past; and the
likelihood of a significant event is that it may occur every 100 or more years.
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Extent
Dams

Dam failure can be catastrophic to all life and property downstream. The IDNR Dam Safety Program

classifies dams and reservoirs in a three-class hazard rating system based on the degree of threat to life
and property that would result from a dam failure (State of Illinois, 2016). The following table illustrates
the hazard extent of each dam in terms of Storage Capacity and Max Discharge if the data was

available.
TABLE: DAMS
IN THE
PLANNING
AREA
Water Storage |Max Hazard
Name Course City Capacity | Discharge | Class
(acre-
feet)

Buffalo Creek Buffalo Creek Buffalo Grove | 720 N/A |
Reservoir

Upper Salt Tributary of Salt Creek Palatine 297 9582 I
Creek Structure

#2

Touhy Reservoir | Higgin's Creek Chicago 735 N/A Il
Upper Salt St. Michael's Cemetery Tributary Rolling 407 13948 I
Creek Structure Meadows

#3

Upper Salt Salt Creek Palatine 429 1300 I
Creek Structure

#4

Lake George Tributary to Butterfield Creek Matteson 539 870 I
Dam

Midlothian Midlothian Creek Oak Forest 1,279 8031 I
Creek Dam

Thornton Thornton Quarry Thornton 9,900 N/A I
Quarry Gap

Dam

Busse Woods Salt Creek Elk Grove 17,621 |24272 I
Res. South Dam

Richton Crossing| Tributary to Butterfield Creek Matteson 53 920 I
Dam

Lower Elmhurst | Tributary to Addison Creek-off stream | EImhurst 93 N/A |
Dam

Cornell Ave. McDonald Creek Wheeling - N/A |
Dam

Techny W. Fork, N. Branch Chicago River Glenview 250 N/A Il
Reservoir Dam
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Saganashkee Tributary to Calumet SAG Channel Lemont 2,379 N/A Il
Slough 1 Dam

Bullfrog Lake Tributary to Des Plaines River Oak Forest 144 N/A I
Dam

Maple Lake Dam| Tributary to Des Plaines River Lemont 765 N/A Il
Papoose Lake Tributary to Mill Creek Palos Park 143 N/A Il
Dam

Tampier Lake Tributary to Long Run Creek Lemont 859 N/A Il
Dam

Galvins Lake Tributary to Spring Creek Carpentersville] 120 N/A I
Dam

White Pine White Pine Ditch Arlington 65 N/A I
Ditch Dam Heights

Chicago Harbor | Chicago River Chicago -- N/A I
Lock

Main St. Mill Creek-off-stream Orland Park -- N/A Il
Triangle Dam

Saganashkee Tributary to Calumet SAG Channel Hastings 2,375 N/A Il
Slough 6 Dam

a. RE=Earth, VA=Arch, PG=Gravity, CN=Concrete

Based on the U.S. Army Corps of Engineers, when dams are assigned the low (L) hazard potential
classification, it means that failure or incorrect operation of the dam will result in no human life losses
and no economic or environmental losses. Losses are principally limited to the owner’s property. Dams
assigned the significant (S) hazard classification are those dams in which failure or incorrect operation
results in no probable loss of human life; however, it can cause economic loss, environmental damage,
and disruption of lifeline facilities. Dams classified as significant hazard potential dams are often located
in predominantly rural or agricultural areas but could be located in populated areas with a significant
amount of infrastructure. Dams assigned the high (H) hazard potential classification are those dams in
which failure or incorrect operation has the highest risk to cause loss of human life and significant
damage to buildings and infrastructure.

Levees

To determine extent of levee failure, additional data regarding the volume and velocity of water
that breaches the levee is needed. The planning team and stakeholders were not able to obtain
this data, and future efforts will ensure this information is obtained.

See Severity.

Severity

Dam failure can be catastrophic to all life and property downstream. The IDNR Dam Safety Program
classifies dams and reservoirs in a three-class hazard rating system based on the degree of threat to life
and property that would result from a dam failure (State of Illinois, 2016):
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Class I—Dams located where failure has a 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. A dam has a high probability for causing loss of life or substantial economic loss if
it is located where its failure may cause additional damage to such structures as a home, a
hospital, a nursing home, a highly traveled roadway, a shopping center, or similar type facilities
where people are normally present downstream of the dam. This is similar to U.S. Army Corps of
Engineers HIGH HAZARD POTENTIAL category as defined in the Corps Guidelines, and the U.S.
Soil Conservation Service Class (c) dams as defined in Soil Conservation Service Technical
Release No. 60.

Class Il—Dams located where failure has a 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. A dam has a moderate probability for causing loss of life or
substantial economic loss if it is located where its failure may cause additional damage to such
structures as a water treatment facility, a sewage treatment facility, a power substation, a city
park, a U.S. Route or lllinois Route highway, a railroad or similar type facilities where people are
downstream of the dam for only a portion of the day or on a more sporadic basis. This is similar
to U.S. Army Corps of Engineers SIGNIFICANT HAZARD POTENTIAL category and the U.S. Soil
Conservation Service Class (b) dams.

Class lll—Dams located where failure has a low probability for causing loss of life, where there
are no permanent structures for human habitation or minimal economic loss in excess of that
which would naturally occur downstream of the dam if the dam had not failed. A dam has a low
probability for causing loss of life or minimal economic loss if it is located where its failure may
cause additional damage to agricultural fields, timber areas, township roads or similar type
areas where people seldom are present and where there are few structures. This corresponds to
U.S. Army Corps of Engineers LOW HAZARD POTENTIAL category and U.S. Soil Conservation
Service Class (a) dams.

The U.S. Army Corps of Engineers developed the classification system referenced in the definitions
above and shown in Table: Corps of Engineers Hazard Potential Classification for the hazard potential of
dam failures. The lllinois and Corps of Engineers hazard rating systems are both based only on the
potential consequences of a dam failure; neither system takes into account the probability of such

failures.
TABLE:
CORPS OF ENGINEERS HAZARD POTENTIAL CLASSIFICATION
Hazard Direct Loss of Life Lifeline Losses Property Environmental
Category (b) (c) Losses (d) Losses
(a) (e)
None (rural location, No disruption of Private Minimal
Low no permanent services (cosmetic agricultural incremental
structures for human or rapidly repairable lands, damage
habitation) damage) equipment, and
isolated
buildings
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Significant Rural location, only Disruption of Major public Major mitigation
transient or essential and required
day- use facilities and private
facilities access facilities
Certain (one or more) Disruption of Extensive Extensive mitigation
High extensive residential, essential public and cost or impossible to
commercial, or facilities and private mitigate
industrial development access facilities

a. Categories are assigned to overall projects, not individual structures at a project.

b. Loss of life potential based on inundation mapping of area downstream of the project. Analyses of
loss of life potential should take into account the population at risk, time of flood wave travel, and
warning time.

c. Indirect threats to life caused by the interruption of lifeline services due to project failure or
operational disruption; for example, loss of critical medical facilities or access to them.

d. Damage to project facilities and downstream property and indirect impact due to loss of project
services, such as impact due to loss of a dam and navigation pool, or impact due to loss of water or
power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by the
project failure, beyond what would normally be expected for the magnitude flood event under
which the failureoccurs.

Source: U.S. Army Corps of Engineers, 1995

The severity of a levee failure depends on the area protected by the levee, the volume and velocity of
water that breaches the levee, and the structures and population in the protected area. A levee breach
will result in flooding of normally protected areas, resulting in impacts similar to those seen in areas that
are within the floodplain and not normally protected by a levee, as described in Chapter 9.

Warning Time

Warning time for dam or levee failure varies depending on the cause of the failure. In events of extreme
precipitation or massive snowmelt, evacuations can be planned with sufficient time. In the event of a
structural failure due to an earthquake, there may be no warning time. The type of dam or levee also
affects warning time. Earthen structures do not tend to fail completely or instantaneously. Once a
breach is initiated, discharging water erodes the breach until either the water is depleted or the breach
resists further erosion. Concrete structures also tend to have a partial breach as one or more monolith
sections are forced apart by escaping water. The time of breach formation ranges from a few minutes to
a few hours.

Cook County and its planning partners have established protocols for flood warning and response to
imminent dam failure in the flood warning portion of its adopted emergency operations plan. These
protocols are tied to the emergency action plans created by the dam owners.

Secondary Hazards
Dam failure can cause severe downstream flooding, depending on the magnitude of the failure. Other
potential secondary hazards of dam failure are bank erosion on the rivers, and destruction of
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downstream habitat. Levee failure may cause severe flooding in the areas normally protected by the
levee. Other hazards related to flooding are described in Chapter 9.

Exposure

In 2014, the flood module of Hazus-MH was used for a Level 2 assessment of dam failure. Hazus-MH
uses census data at the block level and FEMA floodplain data, which has a level of accuracy acceptable
for planning purposes. Where possible, the Hazus-MH data for the 2014 risk assessment was enhanced
using GIS data from county, state, and federal sources. The exposure and vulnerability analyses focused
on five dams for which inundation information is available: The Buffalo Creek Reservoir, Touhy
Reservoir, and Upper Salt Creek Structures #2, #3 and #4. These are all Metropolitan Water Reclamation
District facilities for which mapping exists to support emergency action planning. As stated in the
methodology, during the 2019 update, the Planning Team, in coordination with Cook County GIS,
reassessed data and the availability of data to determine if a more robust analysis would result in
outputs representing a significant change from 2014. Analyses, using the same methodology were
conducted, resulting in little to no major changes. It was determined that future analyses need to
incorporate municipal-level GIS inputs and further coordination with local GIS databases, as

available. New analyses were conducted for jurisdictions participating for the first time in the Cook
County MJ-HMP. Future updates to this plan will strive to enhance this assessment with new data as
that data becomes available.

Population

All populations in a dam failure inundation zone would be exposed to the risk of a dam failure. The
potential for loss of life is affected by the capacity and number of evacuation routes available to
populations living in areas of potential inundation. The estimated population living in the mapped
inundation areas within the planning area is 30,135, or 0.57 percent of the planning area’s population.
The table below summarizes the at-risk population in the planning area by dam.

TABLE:
POPULATION WITHIN DAM FAILURE INUNDATION AREAS
Dam Affected Population % of Population
Buffalo Creek Reservoir 14,713 0.28%
Upper Salt Creek Structure #2 1,186 0.02%
Touhy Reservoir 1,593 0.03%
Upper Salt Creek Structure #3 5,987 0.11%
Upper Salt Creek Structure #4 6,656 0.13%
Total 30,135 0.57%

Property
Exposed Structures and Property Value

The Hazus-MH model estimated that there are 12,762 structures within the mapped dam failure
inundation areas in the planning area. The value of exposed buildings in the planning area was
generated using Hazus-MH and is summarized in Table: Exposure And Value Of Structures In Dam Failure
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Inundation Areas. This methodology estimated $10.7 billion worth of building-and-contents exposure to

dam failure inundation, representing 0.90 percent of the total building value of the planning area.

According to the lllinois Statewide Flood Hazard Assessment and the lllinois State Hazard Mitigation
Plan, the value of buildings exposed to levee failures is just over $43.7 million (IEMA, 2013).

TABLE:
EXPOSURE AND VALUE OF STRUCTURES IN DAM
FAILURE INUNDATION AREAS

Dam Building Value Value Total % of Total

s Expose Exposed Assessed

Exposed d Contents Value
Building
Buffalo 4,527 $1,794,369,00 $1,252,212,00 $3,046,581,000 0.26
Creek 0 0 %
Reservoi
r
Upper 3,855 $868,094,000 $658,159,000 $1,526,253,000 0.13
Salt %
Creek
Structur
e #2
Touhy 490 $765,949,000 $759,825,000 $1,525,774,000 0.13
Reservoi %
r
Upper 1,842 $1,295,532,00 $1,030,007,00 $2,325,539,000 0.19
Salt 0 0 %
Creek
Structur
e#3
Upper 2,048 $1,293,667,00 $990,251,000 $2,283,918,000 0.19
Salt 0 %
Creek
Structur
e#d
Total 12,762 $6,017,611,00 $4,690,454,00 $10,708,065,00 0.90
0 0 0 %

Land Use in the Inundation Zones

Some land uses are more vulnerable to dam failure inundation, such as single-family homes, while
others are less vulnerable, such as agricultural land or parks. Table: Land Use In The Buffalo Creek

Reservoir And Touhy Reservoir Dry-Weather Inundation Zones and Table: Land Use Within The Upper Salt
Creek Dams Dry-Weather Inundation Zones show the existing land use of all areas in the modeled dam

failure inundation zones. The estimated portion of the inundation zone that contains vacant,
developable land ranges from 8 to 17 percent for the five dams evaluated.
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TABLE:

LAND USE IN THE BUFFALO CREEK RESERVOIR AND TOUHY RESERVOIR DRY-
WEATHER INUNDATION ZONES

Buffalo Creek Reservoir Touhy
Land Use Reservoir
Classification Area % of Area % of
(acres) total (acres) total
Agricultural 5 0.8 0 0.0
Commercial 67 10.1 12 6.3
Education 29 4.3 Less than 0.2
1
Industrial 50 7.4 13 7.2
Institutional 12 1.8 Less than 0.1
1
Open Space 126 18.8 12 6.4
Residential 228 34.2 21 11.3
Utility/Right of Way 34 5.2 103 56.2
Vacant 117 17.4 23 12.3
Total 668 100.0 184 100.0

Source: CMAP, 2005. Categories from the 2005 CMAP land-use inventory were aggregated; categories
representing major water features were excluded.

TABLE:

LAND USE WITHIN THE UPPER SALT CREEK DAMS DRY-
WEATHER INUNDATION ZONES

Land Use Upper Salt Creek Upper Salt Creek Upper Salt Creek
Classification| Structure #2 Structure #3 Structure #4
Area % of Area % of Area % of

(acres) total (acres) total (acres) total
Agricultural 1 0.2 13 1.1 12 6.3
Commercial 8 2.2 160 14.5 0 0.2
Education 6 2.4 25 2.2 0
Industrial 0 0 5 0.5 13 7.2
Institutional 0 0 2 0.2 0 0.1
Open Space 124 51.9 538 48.7 12 6.4
Residential 81 33.8 250 22.6 21 11.3
Utility/Right 1 0.4 13 1.1 103 56.2
of Way
Vacant 19 8.0 99 9.0 23 12.3
Total 240 100.0 1,105 100.0 184 100.0

Source: CMAP, 2005. Categories from the 2005 CMAP land-use inventory were aggregated; categories
representing major water features were excluded.
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Critical Facilities
GIS analysis determined that 14 of the planning area’s critical facilities or critical infrastructure (0.07
percent) are in the mapped inundation areas.

Environment

Reservoirs held behind dams affect many ecological aspects of a river. River topography and dynamics
depend on a wide range of flows, but rivers below dams often experience long periods of very stable
flow conditions or saw-tooth flow patterns caused by releases followed by no releases. Water releases
from dams usually contain very little suspended sediment; this can lead to scouring of river beds and
banks. The environment would be exposed to a number of risks in the event of dam failure. The
inundation could introduce many foreign elements into local waterways. This could result in the
destruction of downstream habitat and could have detrimental effects on many species of animals,
especially endangered species such as salmon.

Environmental impacts from levee failures would mirror the impacts due to flood events, as described
in Chapter 9.

Vulnerability
This section provides specific information about the County's vulnerabilities to this hazard, such as:

e Population
e Property
e  Critical Facilities

e Environment
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Population

Vulnerable populations are all people downstream from dam failures or within areas normally protected
by levees who are incapable of escaping the area within the allowable time frame. This includes the
elderly and young who may be unable to get themselves out of the inundation area. The vulnerable
population also includes those who would not have adequate warning from a television or radio
emergency warning system.

The following tables list the approximate numbers of people at risk of dam and levee failure within Cook
County.

Table: People at Risk of Dam Failure within Cook County

Dam Affected % of Population
Population
Buffalo Creek Reservoir 14,713 0.28%
Upper Salt Creek Structure #2 1,186 0.02%
Touhy Reservoir 1,593 0.03%
Upper Salt Creek Structure #3 5,987 0.11%
Upper Salt Creek Structure #4 6,656 0.13%
Total: 30,135 0.57%

Table: People at Risk of Levee Failure within Cook County

Levee System People at Risk
Calumet City 3,631
Cook County Levee 1 410
Elmwood Park Flood Mitigation Project 500
Hammond Forest Ave 367
Lansing 1,156
Levee 37 5,603
Levee 50 5,934
Munster 3,766
Village of Westchester Unnamed Levee 15
Total: 21,382
Property

Vulnerable properties are those closest to the dam inundation area and within areas normally protected
by levees. These properties would experience the largest, most destructive surge of water. Low-lying
areas are also vulnerable since they are where the waters would collect. Transportation routes are
vulnerable to inundation and have the potential to be wiped out, creating isolation issues. This includes
all roads, railroads, and bridges in the path of the dam inundation or in areas normally protected by
levees. Those that are most vulnerable are those that are already in poor condition and would not be
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able to withstand a large water surge. Utilities such as overhead power lines, cable and phone lines
could also be vulnerable. Loss of these utilities could create additional isolation issues for the inundation

areas.

The Hazus analysis indicated a total potential loss of $323,643,000 in the planning area for the five dam
failures evaluated. This represents 3 percent of the total exposed property, or 0.03 percent of the total
assessed value of the planning area. Table: Loss Estimates For Dam Failure summarizes the loss

estimates for dam failure.

The Illinois State Hazard Mitigation Plan estimates potential losses from levee failures at $3.3 million

(IEMA, 2013).
TABLE:
LOSS ESTIMATES FOR DAM FAILURE
Estimated Loss Associated with Dam Failure
Dam Structure Contents Total % of Total
Value
Buffalo Creek $22,541,000 $42,767,000 | $65,308,000 0.01%
Reservoir
Upper Salt Creek $7,581,000 $10,256,000 | $17,837,000 0.00%
Structure #2
Touhy Reservoir $6,107,000 $13,784,000 | $19,891,000 0.00%
Upper Salt Creek $35,624,000 $71,118,000 | $106,742,000 0.01%
Structure #3
Upper Salt Creek $40,286,000 $73,579,000 | $113,865,000 0.01%
Structure #4
Total $112,139,000 $211,504,000| $323,643,000 0.03%

Critical Facilities

On average, critical facilities would receive 7 percent damage to the structure and 26 percent
damage to the contents during a dam failure event. The estimated time to restore these facilities
to 100 percent of their functionality is 491 days.

TABLE:
CRITICAL FACILITIES IN DAM FAILURE INUNDATION AREAS

Medical Government Protective Hazardous| Other
Dam & Function Function | Schools Materials| Critical | Total

Health Function

Services
Buffalo Creek 0 0 0 5 0 0 5
Reservoir
Upper Salt 0 0 0 0 0 0 0
Creek
Structure #2
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Touhy
Reservoir

0

0

0

0

0

0

0

Upper Salt
Creek
Structure #3

Upper Salt
Creek
Structure #4

Total

11

TABLE:
CRITICAL INFRASTRUCTURE IN DAM
FAILURE INUNDATION AREAS

Dam Bridge

Wate

Suppl

Wastewat
er

Powe
r

Communicatio

ns

Other
Infrastruct
ure

Tot
al

Buffalo
Creek
Reservoir

Upper
Salt
Creek
Structur
e#2

Touhy
Reservoir

Upper
Salt
Creek
Structur
e#3

Upper
Salt
Creek
Structur
e #l

Total
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Environment

The environment would be vulnerable to a number of risks in the event of dam or levee failure. The
inundation could introduce foreign elements into local waterways, resulting in destruction of
downstream habitat and detrimental effects on many species of animals. The extent of the vulnerability
of the environment is the same as the exposure of the environment.

Future Trends in Development

Levees and dams are designed to provide a specific level of protection. Levees can be overtopped or fail
in larger flood events and without proper maintenance, can decay over time. Seepage is one of the most
common failure mechanisms in levees. Dam failure is can result from an accidental or unintentional
collapse of another structure that results in downstream flooding. Dams are man-made structures and

dam failures are usually considered technological hazards; however, these failures are usually caused by
prolonged periods of rainfall and flooding.

Map: Dams in lllinois - Red Dot indicates High Hazard Potential if Dam Fails

[ 172




VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

Source: Dam Safety lllinois

100-year floodplain extent and levees in lllinois. Levees with a protection level of 2100-year flood are labeled
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The county has experienced a slight decline in growth since 2015. Even with the decreased population
size, the County still has the largest (and largest per capita) population in lllinois. Reliable infrastructure
is crucial to protecting the population and attracting newcomers. Planners must continue to focus on
redevelopment, versus expansion. This will provide the planning partnership the opportunity to address
exposure and vulnerability of the existing building stock to the dam/levee failure hazard. There is an
overlap between the dam/levee failure hazard and the flood hazard. The planning partners have
established comprehensive policies regarding sound land use in identified flood hazard areas with the
support of a strong state floodplain management program. Most of the areas vulnerable to the more
severe impacts from dam or levee failure intersect the mapped flood hazard areas. Flood-related
policies in the general plans will help to reduce the risk associated with the dam or levee failure hazard
for all future development in the planning area.

Scenario

An earthquake, without warning during any time of the day, could lead to liquefaction of soils around a
dam or levee. A human-caused failure such as a terrorist attack also could trigger a catastrophic failure
of a dam or levee that impacts the planning area. While the probability of these failures is very low,

the probability of flooding associated with changes to dam or levee operational parameters in response
to climate change is higher. Dam and levee designs and operations are developed based on hydrographs
from the historical record. If these hydrographs experience significant changes over time due to climate
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change, the design and operation may no longer be valid for the changed condition. This could have
significant impacts on structures that provide flood control. Operational parameters (such as specified
release rates and impound thresholds for dams) may have to be changed. This may result in increased
discharges downstream of these facilities, thus increasing the probability and severity of flooding.

Issues

The most significant issue associated with dam and levee failure involves the properties and populations
in the inundation zones. Flooding as a result of a dam and levee failure would significantly impact these
areas. There is often limited warning time for dam and levee failure. These events are frequently
associated with other natural hazard events such as earthquakes or severe weather, which limits their
predictability and compounds the hazard. Important issues associated with dam and levee failure
hazards include the following:

e Federally regulated dams have an adequate level of oversight and sophistication in the
development of emergency action plans for public notification in the unlikely event of failure.
However, the protocol for notification of downstream citizens of imminent failure needs to be
tied to local emergency response planning.

e Mapping for federally regulated dams is already required and available; however, mapping for
non-federal-regulated dams that estimates inundation depths is needed to better assess the risk
associated with dam failure from these facilities.

o Most dam failure mapping required at federal levels requires determination of the probable
maximum flood. While the probable maximum flood represents a worst-case scenario, it is
generally the event with the lowest probability of occurrence. For non-federal-regulated dams,
mapping of dam failure scenarios that are less extreme than the probable maximum flood but
have a higher probability of occurrence can be valuable to emergency managers and community
officials downstream of these facilities. This type of mapping can illustrate areas potentially
impacted by more frequent events to support emergency response and preparedness.

e The concept of residual risk associated with structural flood control projects should be
considered in the design of capital projects and the application of land use regulations.

e Addressing security concerns and the need to inform the public of the risk associated with dam
failure is a challenge for public officials.

e Not all levees are reflected in the current DFIRMs, which makes delineation of the hazard area
difficult.
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Chapter 7. Drought

General Background

Drought is a normal phase in the climatic cycle of most geographical regions. According to the National
Drought Mitigation Center, drought originates from a deficiency of precipitation over an extended
period of time, usually a season or more. This results in a water shortage for some activity, group, or
environmental sector. Drought is the result of a significant decrease in water supply relative to what is

III

“normal” in a given location. Unlike most disasters, droughts normally occur slowly but last a long time.
They do not have clearly defined beginnings or ends. There are four generally accepted operational
definitions of drought:

e Meteorological drought is an expression of precipitation’s departure from normal over some
period of time. Meteorological measurements are the first indicators of drought. Definitions are
usually region-specific and based on an understanding of regional climatology. A definition of
drought developed in one part of the world may not apply to another, given the wide range of
meteorological definitions.

e Agricultural drought occurs when there is not enough soil moisture to meet the needs of a
particular crop at a particular time. Agricultural drought happens after meteorological drought
but before hydrological drought. Agriculture is usually the first economic sector to be affected
by drought.

e Hydrological drought refers to deficiencies in surface and subsurface water supplies. It is
measured as stream flow and as a lake, reservoir, and groundwater levels. There is a time lag
between lack of rain and less water in streams, rivers, lakes, and reservoirs, so hydrological
measurements are not the earliest indicators of drought. After precipitation has been reduced
or deficient over an extended period of time, this shortage is reflected in declining surface and
subsurface water levels. Water supply is controlled not only by precipitation, but also by other
factors, including evaporation (which is increased by higher than normal heat and winds),
transpiration (the use of water by plants), and human use.

e Socioeconomic drought occurs when a physical water shortage starts to affect people,
individually and collectively. Most socioeconomic definitions of drought associate it with the
supply and demand of an economic good.

Defining when drought begins includes consideration of the supplies available to local water users as
well as the stored water, they may have available in surface reservoirs or groundwater basins. Different
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local water agencies have different criteria for defining drought conditions in their jurisdictions. Some
agencies issue drought watch or drought warning announcements to their customers. Determinations of
regional or statewide drought conditions are usually based on a combination of hydrologic and water
supply factors.

The State of lllinois Drought Preparedness and Response Plan defines drought as a long-lasting weather
pattern consisting of dry conditions with very little or no precipitation, usually lasting one or more
seasons. An operational definition of drought is often used to help identify the beginning, end, or
severity of a drought. This is usually done by comparing reduced precipitation conditions to historical
averages. Operation definitions specify the departure from the average over time and are used to
analyze frequency, severity, and duration for a given period. This information is beneficial in the
development of response and mitigation plans (State of Illinois Drought Preparedness and Response
Plan, 2011).

Hazard Profile

Droughts originate from a deficiency of precipitation resulting from an unusual weather pattern. If the
weather pattern lasts a short time (a few weeks or a couple of months), the drought is considered short-
term. If the weather pattern becomes entrenched and the precipitation deficits last for several months
or years, the drought is considered to be long-term. It is possible for a region to experience a long-term
circulation pattern that produces drought, and to have short-term changes in this long-term pattern that
result in short- term wet spells. Likewise, it is possible for a long-term wet circulation pattern to be
interrupted by short- term weather spells that result in short-term drought.

Drought is generally a weather condition that affects a large geographic area with similar weather
patterns. Therefore, drought descriptions in this hazard profile are generally for the entire State of
Illinois rather than the immediate planning area of Cook County.

The severity of a drought depends on location, duration, and geographical extent. Additionally, drought
severity depends on the water supply, usage demands made by human activities, vegetation, and
agricultural operations. Drought brings several different problems that must be addressed. The quality
and quantity of crops, livestock, and other agricultural assets will be affected during a drought. Drought
can adversely impact forested areas leading to an increased potential for extremely destructive forest
and woodland fires that could threaten residential, commercial, and recreational structures.

Drought conditions are often accompanied by extreme heat, which is defined as temperatures that
hover 10°F or more above the average high for the area and last for several weeks. Extreme heat can
occur in humid conditions when high atmospheric pressure traps the damp air near the ground or in dry
conditions, which often provoke dust storms.

The United States Drought Monitor has a map that identifies areas of drought and labels them by
intensity. D1 is the least intense level and D4 the most intense. Drought is defined as a moisture deficit
bad enough to have social, environmental or economic effects. DO areas are not in a drought, but are
experiencing abnormally dry conditions that could turn into drought or are recovering from drought but
are not yet back to normal.

176



VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

Palmer CPCSoil | USGS Weekly | Standardized ! S
5 Drought Moisture Streamflow | Precipitation (Percentiles)
Category | Description Possible Impacts : fel les) jex (SP))
Index (PDSI) | (Percentiles)

Going into drought:
= short-term dryness slowing planting,

Abnormally  crowth of crops or pasture
Dry Coming out of drought:

= some lingering water deficits

DO -1.0to-1.9 21to 30 21to 30 -0.5t0-0.7 21to 30

= pastures or crops not fully recovered
= Some damage to crops, pastures
Moderate . Streams, reservoirs, or wells low, some
water shortages developing or imminent
Drought - L
= Voluntary water-use restrictions requested

-20to0-2.9 11to 20 11to 20 -0.8to-1.2 11to 20

SeVere = Crop or pasture losses likely
= Water shortages common -3.0t0o-3.9 6to 10 6to 10 -1.3to0-1.5 6to 10
Drought  a water restrictions imposed

Exti = Major crop/pasture losses
xtreme gajor crop/pasture 4.0t0-4.9 3t05 3t05 -1.6t0-1.9 3t05

Dro Ught = Widespread water shortages or restrictions

Exceptional
Drought

-5.0 or less Oto2 Oto2 -2.0 or less Oto2

f water in reservoirs, streams,

D1
D2
“ = Exceptional and widespread crop/pasture

wells creating water emergencies

https://droughtmonitor.unl.edu/AboutUSDM/AbouttheData/DroughtClassification.aspx

The Palmer Drought Severity Index (PDSI), developed by W.C. Palmer in 1965, is a soil moisture
algorithm utilized by most federal and state government agencies to trigger drought relief programs and
responses. The PDSI—shown in the table below—is based on the supply-and-demand concept of the
water balance equation, taking into account more than just the precipitation deficit at specific locations.
The objective of the PDSI is to provide standardized measurements of moisture so that comparisons can
be made between locations and periods of time—usually months. The PDSI is designed so that a -4.0 in
South Carolina has the same meaning in terms of the moisture departure from a climatological normal
as a -4.0 does in lllinais.

TABLE: PALMER DROUGHT SEVERITY CLASSIFICATIONS

Classification Rating Classification Description
4.0 or greater Extremely Wet
3.0t0 3.99 Very Wet
2.0t0 2.99 Moderately Wet
1.0t0 1.99 Slightly Wet
0.5t00.99 Incipient Wet Spell
0.49to0-0.49 Near Normal
-0.5t0-0.99 Incipient Dry Spell
-1.0to-1.99 Mild Drought
-2.0to0-2.99 Moderate Drought
-3.0to0-3.99 Severe Drought
-4.0 or less Extreme Drought
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This section provides specific information about this hazard, such as:
e Past Events
e Location
e Frequency and Future Hazard Events
e Extent
e Severity
e Warning Time

Past Events

Droughts are fairly common in lllinois. In the past century, the state has experienced serious drought
periods from 1902 to 1915, from 1931 to 1934, and in 1954, 1964, and 1988. The 1930s had the greatest
frequency and severity of drought since drought recording using the Palmer Drought Severity Index
(PDSI) began in 1895. The worst case was the summer of 1934, with a statewide PDSI of -6.48, followed
by the summer of 1931 with -6.39 and 1954 with -6.09. All three of these events fall into the category of
extreme drought.

Recent events include drought in 1983 and 1988. In September 1983, all 102 counties were declared
state disaster areas because of high temperatures and insufficient precipitation during the summer. In
1988, 54 percent of the state was impacted by drought-like conditions, resulting in disaster relief
payments to landowners and farmers exceeding $382 million; however, no state declaration was made.
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lllinois Statewide Palmer Drought Severity Index (ISWS 2015)
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Droughts in Cook County reported by NCDC - NOAA:
According to NCDC data, 9 events were reported between 01/01/1950 and 06/01/2019 (25354 days).
e 7 drought events occurred in 2005 and two in 2006.

o No human, livestock, crop, or property loss has ever been recorded in Cook County due
to drought.

e A more detailed spreadsheet can be accessed through this link.
TABLE: DROUGHT IN COOK COUNTY, ILLINOIS FROM 1950-2019

Source: www.ncdc.noaa .gov/storm events

Number of County/Zone areas affected:

Number of Days with Event

Number of Days with Event

Number of Days with Event and Death or Injury
Number of Days with Event and Property Damage
Number of Days with Event and Crop Damage
Number of Event Types reported

RO 0O 0|V K
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Location

As previously stated, the United States Drought Monitor records and maintains data regarding drought
severity throughout U.S. counties. In addition to severity, the percent of the county impacted by each
drought event is also recorded. As can be seen from the figure below, any drought event, regardless of
severity, is likely to impact most locations across Cook County and likely the entire region.

Figure: Cook County, IL, Percent Area Affected by Drought
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Source: https://droughtmonitor.unl.edu/Data/Timeseries.aspx

The National Oceanic and Atmospheric Administration (NOAA) has also developed several indices to
measure drought impacts and severity and to map their extent and locations. The maps below are
arranged in chronological order so as to show the location of drought conditions, or lack thereof,
throughout the Cook County region across time.

e The Palmer Drought Severity Index, known operationally as the Palmer Drought Index, provides
measurements of standardized moisture conditions for comparisons between locations and
months. The PDSI is calculated based on precipitation and temperature data, as well as the local
Available Water Content of the soil. It was developed in 1965 and is the first comprehensive
drought index developed in the United States (National Drought Mitigation Center). Negative
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index numbers indicate dry conditions, while values below -2 are considered some form of

drought. Figure: Palmer Drought Severity Index shows the weekly PDSI map for various time
periods for comparison.

Draought Severity Index by Division

Weekly Value for Period Ending 4 FEB 2006

Long Tarm Palmear

-4.0 or less (Extreme Drought)
=30 fo =3.9 (Severs Drought)
-2.0 to -2.9 (Moderate Drought)
-1.9 to +1.8 {(Near Normal}

[] +2.0 to +2.9 (Unusual Moist Spell)
O +3.0 te +3.9 (Very Moist Spell)
Bl +4.0 and above (Extremely Moist)

Figure: Drought Severity for Week Ending February 4, 2006

National Climatic Data Center, NOAA

i

severs moderale mid- moderately very extramely

drought drought drought fange mois! maist moaist
-2.75 -2.00 -125 -1.24 +1.00 +2.50 +3.50
and 1o o 1o 1o and
below -2.74 -199 +099 «249 +3.49 above

Figure: Palmer Z Index Short-Term Drought Conditions (April 2013)
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[H-3.0 or less (Severely Dryl
[[]-2.0 to -2.9 (Excessively Dry)
[]<1.0 to =1.9 (Abnormally Dry)

4 Climate Prediction Center, NOAA 1/ Eg S

[[141.0 ko +1.9 (Abnormally Moist)
[+2.0 to 42.9 (Wat)

[[]-0.9 to +0.9 (Slightly Dry/Faverably Meist) [H+3.0 and abeve (Excessively Wet)

Figure: Crop Moisture Index for Week Ending April 19, 2014
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Drought Severity Index by Division
Weekly Value for Period Ending APR 18, 2015
Long Term Palmer

B-4.0 or less (Extrens Drought) § Climate Prediction Center, NOAA ¢ »
[[1-3.0 to -3.9 (Severe Drought) [[]+2.0 to +2.9 (Unusual Moist Spell)
[]-2.0 to -2.9 (Moderate Drought) [ +3.0 to +3.9 (Very Moist Spell)
[[]-1.9 to +1.9 (Near Normal) W +4.0 and above (Extremely Moist)

Figure: Drought Severity for Week Ending April 18, 2015

Drought Severity Index by Division
Weekly Value for Period Ending Jun 01, 2019
Long Term Palmer

DROUGHT SEVERITY INDEX (PALMER)

DEPICTS PROLONGED (MONTHS, YEARS ) ABNORMAL DRYNESS OR R
VIETNESS: REFCNDS SLOWLY: CIUNGES LITTLE FROM WEEK TO WEEK;

ZND RFFLECTS LONG-TERM MOISTURE RUNGFF, RECHARGE, AR DEFF
PERCOLATION AS WELL 45 EVAPOTRANSHRATION.

USES... APPLICABLE IN MEASURING DISRUPTIVE EFFECTS OF PROLOHGED DRYNESS N

QR WETNESS O VIATER SENSITIVE ECONOMIES, DESIGNING DISASTER AREAS OF DROLGKT

OR WETNESS; AND REFLECTING THE GENERAL LONG-TERM STATUS OF WATER SUPPLIES

I AQUISERS, RESERVOIRS AND STRESHS, ’ ;
[ -4.0 or less (Extreme Drought) | 4+2.0 to +2.9 (Unusual Moist Spell)

LIMITATIONS.... 15 NOT GENERALLY INDICATIVE OFFSHORT-TERM (FEW WEEKS) STATUS - i,
OF DROUGHT OR WETNESS SUCH AS FREGUENTLY AFFELTS Ro% a\:\l; FIELD UPERATICHS ‘ 3.0 0 -3.9 (Severe Drought) 8 +3.0 0 +3.9 (Very Moist Spdl)'
(THIS IS INDICATED BY THE CROP MOISTURE INDEX). [ -2.0to -2.9 (Moderate Drought) [l +4.0 and above (Extremely Moist)

[ 1--1.9 to +1.9 (Near Normal) M Missing/Incomplete

Figure: Drought Severity for Week Ending June 1, 2019
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Frequency and Future Hazards

Historical drought data for the planning area indicate there have been 9 significant droughts from 1951
to 2017. Although many of these drought events were clustered in the around the mid-2000s, averaging
the 9 events over 67 years yields approximately a 14% chance of a drought of some severity in any given
year. Recent maps indicate Cook County has received high levels of precipitation, however.
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Figure: 24-Month Standardized Precipitation Index (June 1, 2017 - June 1, 2019)

Extent
Droughts can be widespread or localized events. The extent of droughts varies both in terms of the
extent of the heat and range of precipitation.

Hazard Affected Jurisdictions Extent (based on historical events)
Type Minimum Maximum
Drought County-wide 0 D4
(Exceptional
Drought)
Severity

Drought can have a widespread impact on the environment and the economy, depending upon its
severity, although it typically does not result in loss of life or damage to property, as do other natural
disasters. The National Drought Mitigation Center uses three categories to describe likely drought
impacts:

e Agricultural—Drought threatens crops that rely on natural precipitation.
e  Water supply—Drought threatens supplies of water for irrigated crops and for community use.

e Fire hazard—Drought increases the threat of wildfires from dry conditions in forest and
rangelands.

Although no loss of life, livestock, crops, or property has ever been officially recorded within Cook
County, on average, the nationwide annual impacts of drought are greater than the impacts of any other
natural hazard. They are estimated to be between $6 billion and S8 billion annually in the United States
and occur primarily in the agriculture, transportation, recreation and tourism, forestry, and energy
sectors. Social and environmental impacts are also significant, although it is difficult to put a precise cost
on these impacts.

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and
location of the affected area. The longer the duration of the drought and the larger the area impacted,
the more severe the potential impacts. Droughts are not usually associated with direct impacts on
people or property, but they can have significant impacts on agriculture, which can impact people
indirectly. In past lllinois state droughts, crops have been impacted the most from drought and yields
were significantly reduced.

When measuring the severity of droughts, analysts typically look at economic impacts on a planning
area. A drought directly or indirectly impacts all people in affected areas. All people could pay more for
water if utilities increase their rates due to shortages. Agricultural impacts can result in loss of work for
farmworkers and those in related food processing jobs. Additionally, drought may impact public water
supplies. In cases where conservation measures are not enough to offset drought conditions, sanitation
or fire protection may be affected. Other water- or electricity-dependent industries are commonly
forced to shut down all or a portion of their facilities, resulting in further layoffs. A drought can harm
recreational companies that use water (e.g., swimming pools, water parks, and river rafting companies)
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as well as landscape and nursery businesses because people will not invest in new plants if water is not
available to sustain them. lllinois relies on nuclear power plants, using water cooling systems, to
generate electricity for the stat. Severe drought may threaten the supply of electricity, with the
potential to affect the cost of power.

A significant amount of shipping and industry relies on the Chicago Area Waterway System to connect to
the Mississippi River basin. In Cook County, navigation may be adversely impacted by serious and
extended drought when waterways are lowered to the point that ships are not able to safely navigate.

Drought generally does not affect groundwater sources as quickly as surface water supplies, but
groundwater supplies generally take longer to recover. Reduced precipitation during a drought means
that groundwater supplies are not replenished at a normal rate. This can lead to a reduction in
groundwater levels and problems such as reduced pumping capacity or wells going dry. Shallow wells
are more susceptible than deep wells. Reduced replenishment of groundwater affects streams. Much of
the flow in streams comes from groundwater, especially during the summer when there is less
precipitation and after snowmelt ends. Reduced groundwater levels mean that even less water will
enter streams when steam flows are lowest.

Warning Time

Droughts are climatic patterns that occur over long periods of time. Only generalized warning can take
place due to the numerous variables that scientists have not pieced together well enough to make
accurate and precise predictions.

Empirical studies conducted over the past century have shown that meteorological drought is never the
result of a single cause. It is the result of many causes, often synergistic in nature; these include global
weather patterns that produce persistent, upper-level high-pressure systems along the West Coast with
warm, dry air resulting in less precipitation.

Scientists at this time do not know how to predict drought more than a month in advance for most
locations. Predicting drought depends on the ability to forecast precipitation and temperature.
Anomalies of precipitation and temperature may last from several months to several decades. How long
they last depend on interactions between the atmosphere and the oceans, soil moisture and land
surface processes, topography, internal dynamics, and the accumulated influence of weather systems
on the global scale.

Secondary Hazards

The secondary hazard most commonly associated with drought is wildfire. A prolonged lack of
precipitation dries out vegetation, which becomes increasingly susceptible to ignition as the duration of
the drought extends. Loss of forests and trees increases erosion, causing severe damage to aquatic life,
irrigation, and power development by heavy silting of streams, reservoirs, and rivers. Low stream flows
have created high temperatures, oxygen depletion, disease, and lack of spawning areas for our fish
resources. Often, drought is accompanied by extreme heat. When temperatures reach 902F and above,
people are vulnerable to sunstroke, heat cramps, and heat exhaustion. Pets and livestock are also
vulnerable to heat-related injuries. Crops can be vulnerable, as well.

Correlating low humidity and precipitation conditions and wildfire, the only wildfire that has occurred in
Cook County since 1950 occurred on May 24, 2007. Strong winds to 45 mph combined with low relative
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humidity to create dangerous fire conditions on May 24th. A fire started at an RV business in
Bolingbrook near Interstate 55. The fire spread to a camper nearby and produced thick, black smoke
which was blown nearly horizontal across Interstate 55 by strong winds, causing it to be closed for an
hour until the fire was brought under control. A one square mile area in Harvey was also leveled by fire.
A brush fire started late in the morning near 156th Street and Lathrop Avenue. The fire quickly spread to
buildings and was driven from rooftop to rooftop by winds as high as 45 mph. Again, a thick, black
plume of smoke was produced and carried as far as 25 miles north of the fire. The fire also damaged
some utility poles and power lines contributing to a total property damage figure of $2,000,000 (NOAA).

Exposure
All people, property, and environments in the planning area would be exposed to some degree to the
impacts of moderate to extreme drought conditions.

Vulnerability

Drought produces a complex web of impacts that spans many sectors of the economy and reaches well
beyond the area experiencing physical drought. This complexity exists because water is integral to the
ability to produce goods and provide services. Drought can affect a wide range of economic,
environmental, and social activities. The vulnerability of an activity to the effects of drought usually
depends on its water demand, how the demand is met, and what water supplies are available to meet
the demand.

The lllinois State Hazard Mitigation plan defines county vulnerability based on loss estimations. Since all
counties within the state have been adversely affected by drought at some point in history, they are all
considered at-risk. The actual risk is calculated from historical data compiled in the Storm Events
Database. The total number of droughts (9) reported over a 67-year period (1951 — 2017) were divided
by the number of years in the reporting period, to establish the probabilistic frequency of drought that
each county would be expected to have. The expected number of droughts per county was then
multiplied by the average historical damage reported for each event, to produce an estimate of annual
dollar losses. Higher risks are associated with higher populations and residential growth. The National
Climatic Data Center calculates total losses for each event including: property damage, crop damage,
fatalities and injuries and divides the total number by the number of counties in the reporting region.
Based on the 2018 lllinois State Hazard Mitigation Plan, the Cook County planning region was given a
drought hazard rating of “Low” with a 14% probability of drought in any given year. As previously stated,
no monetary estimated loss has yet been associated with the historical drought events in Cook County.

This section provides specific information about the County's vulnerabilities to this hazard, such as:
e Population
e Property
o  Critical Facilities and Infrastructure
e Environment

e Economic Impact
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Population
The planning partnership has the ability to minimize any impacts on residents and water consumers in
the county should several consecutive dry years occur. Due to this, no significant life or health impacts
are anticipated as a result of drought within the planning area. Drought does impact most humans and
animals within its range to some degree, however. The following groups would be the most likely to be
impacted.

e Population with functional needs and/or over the age of 65, because they may have more
difficulty seeking shelter or dealing with many of the secondary effects of drought like heat, fire,
or increased pollutant concentrations in surface water: 708,546 people over 65 years old,
534,813 with a disability, and 240,128 people who fall into both categories.

e Those working in the Agriculture, Forestry, Fishing, and Hunting Industry: 1,958,431

Property

No structures will be directly affected by drought conditions. Droughts can have significant impacts on
landscapes, which could cause a financial burden to property owners. However, these impacts are not
considered critical in planning for impacts from the drought hazard.

Critical Facilities

Critical facilities as defined for this plan will continue to be operational during a drought. Critical facility
elements such as landscaping may not be maintained due to limited resources, but the risk to the
planning area’s critical facilities inventory will be largely aesthetic. For example, when water
conservation measures are in place, landscaped areas will not be watered and may die. These aesthetic
impacts are not considered significant.

Environment

Environmental losses from drought are associated with damage to plants, animals, wildlife habitat, and
air and water quality; degradation of landscape quality; loss of biodiversity; and soil erosion. Some of
the effects are short-term and conditions quickly return to normal following the end of the drought.
Other environmental effects linger for some time or may even become permanent. Wildlife habitat, for
example, may be degraded through the loss of wetlands, lakes, and vegetation. However, many species
will eventually recover from this temporary aberration. The degradation of landscape quality, including
increased soil erosion, may lead to a more permanent loss of biological productivity. Although
environmental losses are difficult to quantify, growing public awareness and concern for environmental
quality has forced public officials to focus greater attention and resources on these effects. Currently,
the land use within Cook County for agricultural purposes is 98,588.5 acres (2.5%).

Economic Impact

The economic impact will be largely associated with industries that use water or depend on water for
their business. For example, landscaping businesses were affected in the droughts of the past as the
demand for service significantly declined because landscaping was not watered. Agricultural industries
will be impacted if water usage is restricted for irrigation.

From 1980-2016, 23 drought events in the broader U.S. resulted in a total of $223.8 billion in damages
with each event averaging $9.3 billion in damages. In 2016, droughts were noted as one of the 15
weather and climate events that resulted in over $1 billion in U.S. damages. In 2012, extreme drought
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across the U.S. resulted in $30 billion in damages (Smith, 2017). Fortunately, Cook County has never
incurred a significant economic impact from droughts directly.

Future Trends in Development

The lllinois Hazard Mitigation Plan estimated that the annual probability of drought in Cook County is
14% with an estimated SO annual loss in property or crop damage (lllinois HMP 2018). This estimation
demonstrates a higher future probability based on historical records of 9 drought events occurring in the
county from 1951 to 2017 and a climatic shift that would increase evaporation rates.

According to the USGS, the primary water use categories are:
e Public Supply
e Domestic
e lrrigation
e Thermoelectric Power
e Industrial
e Mining
e Livestock
e Agquaculture

The U.S. Geological Survey (USGS) collects and releases data every five years on water use. The USGS
figures for Cook County show a substantial decrease in the public supply of self-supplied surface water
withdrawals from 1985 (1113.29 mgal/d) to 2015 (824.87 mgal/d) even though population numbers in
Cook County are similar in 1985 to 2015 (~2.5 million people). The decrease in industrial total self-
supplied withdrawals of surface water demonstrates an even greater decline from 232.04 mgal/d in
1985 to 62.5 mgal/d in 2015. In line with the rest of the United States, only thermoelectric power total
self-supplied withdrawals have increased and is only from freshwater. Data is not yet available for 2015
however the number increased from 409.18 mgal/d in 1995 to 749.35 mgal/d in 2010 (USGS).

Overall, national water use has declined over the last three decades and experienced a major drop
between 2005 and 2010 despite overall national economic gains and an increase in the total
population. Water requirements for thermoelectric power production are substantial, representing the
single largest use of water — both fresh and saline — in the United States. Water use for agricultural
irrigation continued its declining trend in 2010, while irrigated acres continue to increase. A report by
Pacific Institute, Water Use Trends in the United States (2015), states that considerable progress has
been made in managing the nation’s water — but the current pace is not likely to counter the demands
of continued population and economic growth, climate change, and increasing tensions over scarce
water resources. While precipitation rates are predicted to increase (especially one-day heavy pour
events), evaporation rates as temperature increases and green spaces decline are predicted to increase
which would yield a higher frequency of drought events.

While drought is considered a low-risk hazard for Cook County, planners need to consider best practices
for land use policies to support water supply sustainability and increase the protection of water
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resources. Utilizing these practices provide the capability at the local municipal level to protect future
development from the impacts of drought.

IEMA Illinois Natural Hazard Mitigation Plan
Drought Hazard Rating by County

[ High
[ Medium
L Low

Calculations completed wsing data from the N ational Climatc Dats
Center and Spatial Hazard Events and Losses Database for the
United States Data was obtained on a National Weather Service Zone by county basis™

(© using data from Centers for Environmental Information for the United States.
on  county by county basis)

Map: Drought Hazard Ranking in Illinois

Source: IEMA HMP 2018

Scenario

An extreme multi-year drought more intense than the droughts occurring in the 1930s could impact the
region with little warning. Combinations of low precipitation and unusually high temperatures could
occur over several consecutive years. Surrounding communities, also in drought conditions, could
increase their demand for water supplies relied upon by the planning partnership, causing social and
political conflicts. If such conditions persisted for several years, the economy of Cook County could
experience setbacks, especially in water-dependent industries.
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Issues
The planning team has identified the following drought-related issues:

e Identification and development of alternative water supplies
e Utilization of groundwater recharge techniques to stabilize the groundwater supply
e The probability of increased drought frequencies and durations due to climate change

e The promotion of active water conservation even during non-drought periods.
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Chapter 8. Earthquake

General Background

An earthquake is a sudden, rapid shaking of the earth caused by the breaking and shifting of rock
beneath the earth's surface. For hundreds of millions of years, the forces of plate tectonics have shaped
Earth as the huge plates that form the Earth's surface move slowly over, under, and past each other.
Sometimes the movement is gradual. At other times, the plates are locked together, unable to release
the accumulating energy. When the accumulated energy grows strong enough, the plates break free,
causing the ground to shake.

How Earthquakes Happen

An earthquake is the vibration of the earth’s surface following a release of energy in the earth’s crust.
This energy can be generated by a sudden dislocation of the crust or by a volcanic eruption. Most
destructive quakes are caused by dislocations of the crust. The crust may first bend and then, when the
stress exceeds the strength of the rocks, break and snap to a new position. In the process of breaking,
vibrations called “seismic waves” are generated. These waves travel outward from the source of the
earthquake at varying speeds.

Earthquakes tend to reoccur along faults, which are zones of weakness in the crust. Even if a fault zone
has recently experienced an earthquake, there is no guarantee that all the stress has been relieved.
Another earthquake could still occur.

Geologists classify faults by their relative hazards. Active faults, which represent the highest hazard, are
those that have ruptured to the ground surface during the Holocene period (about the last 11,000
years). Potentially active faults are those that displaced layers of rock from the Quaternary period (the
last 1,800,000 years). Determining if a fault is “active” or “potentially active” depends on geologic
evidence, which may not be available for every fault. Although there are probably still some
unrecognized active faults, nearly all the movement between the two plates, and therefore the majority
of the seismic hazards, are on the well-known active faults.

Faults are more likely to have earthquakes on them if they have more rapid rates of movement, have
had recent earthquakes along them, experience greater total displacements, and are aligned so that
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movement can relieve accumulating tectonic stresses. A direct relationship exists between a fault’s
length and location and its ability to generate damaging ground motion at a given site. In some areas,
smaller, local faults produce lower magnitude quakes, but ground shaking can be strong, and damage
can be significant as a result of the fault’s proximity to the area. In contrast, large regional faults can
generate great magnitudes but, because of their distance and depth, may result in only moderate
shaking in the area.

Earthquakes in lllinois and Surrounding Region

Earthquakes in lllinois originate within the crystalline basement rocks at depths of one to 25
miles, which is below the layers of sedimentary rock where coal, oil, and aggregate (gravel) are
mined. They occur in the granitic rocks far below the sedimentary layers of rock where known
faults are mapped. The earthquake vibrations move out away from the point of origin
(hypocenter or focus) through the bedrock and then up though the overlying soils on top of the
bedrock. In the central part of the U.S., the bedrock is flat-lying, old, intact, and strong.
Earthquake vibrations travel very far through material such as this in comparison to the young,
broken, weak bedrock of the west coast. Because of this difference, central U. S. earthquakes
are felt and cause damage over an area 15 to 20 times larger than California earthquakes with
similar magnitudes (lllinois State Hazard Mitigation Plan, 2018).

Earthquake Classifications
Earthquakes are typically classified in one of two ways: by the impact on people and structures,
measured as intensity; or by the amount of energy released, measured as magnitude.

Intensity

Currently the most commonly used intensity scale is the modified Mercalli intensity scale, with ratings
defined as follows (USGS, 1989):

I. Not felt except by a very few under especially favorable conditions.
. Felt only by a few persons at rest, especially on upper floors of buildings.

1l. Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people
do not recognize it is an earthquake. Standing cars may rock slightly. Vibrations similar to the
passing of a truck. Duration estimated.

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

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

VI. Felt by all; many frightened. Some heavy furniture moved; a few instances of fallen plaster.
Damage slight.

VII. Damage negligible in buildings of good design and construction; slight in well-built ordinary
structures; considerable in poorly built or badly designed structures. Some chimneys broken.
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VIIl. Damage slight in specially designed structures; considerable damage in ordinary buildings
with partial collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks,
columns, monuments, walls. Heavy furniture overturned.

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

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

XI. Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.
XIl. Damage total. Lines of sight and level are distorted. Objects thrown into the air.
Magnitude

Currently the most commonly used magnitude scale is the moment magnitude (Mw) scale, with the
following classifications of magnitude:

e Great—Mw>8

e Major—Mw=7.0-7.9

e Strong—Mw =6.0-6.9

e Moderate—Mw =5.0-5.9
e Llight—Mw=4.0-4.9

e Minor—Mw =3.0-3.9

e Micro—Mw< 3

Estimates of moment magnitude roughly match the local magnitude scale (ML) commonly called the
Richter scale. One advantage of the moment magnitude scale is that, unlike other magnitude scales, it
does not saturate at the upper end. That is, there is no value beyond which all large earthquakes have
about the same magnitude. For this reason, moment magnitude is now the most often used estimate of
large earthquake magnitudes.

Ground Motion

Earthquake hazard assessment is also based on expected ground motion. This involves determining the
annual probability that certain ground motion accelerations will be exceeded, then summing the annual
probabilities over the time period of interest. The most commonly mapped ground motion parameters
are the horizontal and vertical peak ground accelerations (PGA) for a given soil or rock type. Instruments
called accelerographs record levels of ground motion due to earthquakes at stations throughout a
region. These readings are recorded by state and federal agencies that monitor and predict seismic
activity.

Maps of PGA values form the basis of seismic zone maps that are included in building codes such as the
International Building Code. Building codes that include seismic provisions specify the horizontal force
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due to lateral acceleration that a building should be able to withstand during an earthquake. PGA values
are directly related to these lateral forces that could damage “short period structures” (e.g. single-family

dwellings). Longer period response components determine the lateral forces that damage larger

structures with longer natural periods (apartment buildings, factories, high-rises,
bridges). Table: Mercalli Scale And Peak Ground Acceleration Comparison lists damage potential and

perceived shaking by PGA factors, compared to the Mercalli scale.

TABLE:
MERCALLI SCALE AND PEAK GROUND ACCELERATION COMPARISON

Potential Structure Damage
Modified Perceived Shaking Resistant Vulnerable Estimated PGA a
Merecalli Scale Buildings Buildings (%g)
I Not Felt None None <0.17%
[-11 Weak None None 0.17% - 1.4%
v Light None None 1.4% - 3.9%
\Y Moderate Very Light Light 3.9%-9.2%
\ Strong Light Moderate 9.2% - 18%
Vil Very Strong Moderate Moderate/Heavy 18% - 34%
Vil Severe Moderate/Heavy Heavy 34% - 65%
IX Violent Heavy Very Heavy 65% - 124%
X- Xl Extreme Very Heavy Very Heavy >124%
a. PGA measured in percent of g, where g is the acceleration of gravity
Sources: USGS, 2008; USGS, 2010

Effect of Soil Types
The impact of an earthquake on structures and infrastructure is largely a function of ground shaking,

distance from the source of the quake, and liquefaction, a secondary effect of an earthquake in which
soils lose their shear strength and flow or behave as liquid, thereby damaging structures that derive
their support from the soil. Liquefaction generally occurs in soft, unconsolidated sedimentary soils. A

program called the National Earthquake Hazard Reduction Program (NEHRP) creates maps based on soil

characteristics to help identify locations subject to liquefaction. Table: NEHRP Soil Classification

System summarizes NEHRP soil classifications. NEHRP Soils B and C typically can sustain ground shaking

without much effect, dependent on the earthquake magnitude. The areas that are commonly most
affected by ground shaking have NEHRP Soils D, E and F. In general, these areas are also most

susceptible to liquefaction.
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TABLE:
NEHRP SOIL CLASSIFICATION SYSTEM
Mean Shear Velocity
NEHRP Soil Type Description to 30m (m/s)
A Hard Rock 1,500
B Firm to Hard Rock 760-1,500
C Dense Soil/Soft Rock 360-760
D Stiff Soil 180-360
E Soft Clays <180
Special Study Soils (liquefiable soils, sensitive clays, organic soils, soft clays
F >36 m thick)

Hazard Profile

Earthquakes can last from a few seconds to over five minutes; they may also occur as a series of tremors
over several days. The actual movement of the ground in an earthquake is seldom the direct cause of
injury or death. Casualties generally result from falling objects and debris, because the shocks shake,
damage or demolish buildings and other structures. Disruption of communications, electrical power
supplies and gas, sewer and water lines should be expected. Earthquakes may trigger fires, dam failures,
or releases of hazardous material, compounding their disastrous effects.

Small, local faults produce lower magnitude quakes, but ground shaking can be strong and damage can
be significant in areas close to the fault. In contrast, large regional faults can generate earthquakes of
great magnitudes but, because of their distance and depth, they may result in only moderate shaking in
an area.

This section provides specific information about this hazard, such as:
e Past Events
e Location
e Frequency and Future Hazard Events
e Extent
e Severity
e Warning Time

Past Events

Earthquakes occur throughout lllinois, with most in the southern third of the state. Over 360
earthquakes have occurred in lllinois during the past 20 years. Damage resulted from 32 of these
earthquakes. Sixteen notable events have been recorded in Cook, DuPage, Kane, Kendall, and Will
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Counties since 1804. Cook County has experienced three earthquakes ranging from a magnitude of 3 to
4.9. Since the 2014 Hazard Mitigation Plan, Cook County has not experienced any additional significant
earthquakes. The table below lists examples of major past seismic events that have impacted Cook
County.
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TABLE: EARTHQUAKES THAT IMPACTED COOK COUNTY

Date Magnitude |Location/Fault Line Comments
August 4.4 Fort Dearborn Felt over 30,000 square miles
1804 (Chicago)
December |N/A New Madrid Earthquake was so severe that its awakened people
16, 1811 in Pittsburgh, PA and Norfolk, VA.
1812 N/A New Madrid Aftershocks from the December 16, 1811 event
October 6.2 Charlestown, MO No reference and/or no damage reported
13, 1895
7 miles southwest of |One of the largest earthquakes in lllinois; knocked
1909 5.1 the Village of Lemont, |over many chimneys in Aurora. It was felt over 500,000
IL square miles. Buildings swayed in Chicago.
Southern lllinois; damage occurred in south-central
1968 54 New Madrid Fault lllinois, southwest Indiana, and northwest Kentucky;
felt over all or parts of 23 states
May 10, 5.0 Near Lawrenceville, IL |No reference and/or no damage reported
1987
April 27, 4.7 15 miles SW of No reference and/or no damage reported
1989 Caruthersville, MO
September |4.5 15 miles south of No reference and/or no damage reported
28,1989 Cairo, IL
September | 4.6 10 miles south of Cape |No reference and/or no damage reported
26, 1990 Giradau, MO
May 3, 4.6 10 miles west of New |No reference and/or no damage reported
1991 Madrid, MO
September |3.0 2 miles from Lombard, |No reference and/or no damage reported
9, 1985 IL
February [4.2 Lick Creek-Goresville  |No reference and/or no damage reported
5, 1994 Area
September |3.5 8 miles from Dixon, IL |No reference and/or no damage reported
2,1999
June 28, 4.2 8 miles from Ot8 miles |Felt throughout Cook County and most of Illinois
2004 from Ottawa, ILawa, IL
April 18, 7 miles from Mt. Felt around the state, including the Chicago area;
2008 5.2 Carmel skyscrapers in downtown Chicago shook but damage
was mostly seen downstate
1 mile southeast of
February |3.8 Pingree Grove (40 Located 6 miles below the ground surface
11, 2010 miles northwest of
Chicago)
2011 3.8 Central Indiana Residents of Chicago, Naperville, and Buffalo Grove
reported having felt the earthquake
January 2.3 East of McHenry, IL Residents of McHenry County reported having felt
31,2012 this earthquake
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March 11, |2.7 Benton, IL— New Occurred around 5 a.m.; no injuries or damage
2013 Madrid Seismic Zone |reported
Figure: lllinois Region Earthquakes Magnitude 3.0, 1800-2018.
Location

The location of previous earthquakes is shown in Table: Earthquakes That Impacted Cook

County in the previous section.

According to USGS, no fault zones are in Cook County; however, numerous reports highlight
the fault activity of the Des Plaines Crater located beneath the populated Des Plaines suburb of

Chicago.
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As can be seen in the map below from the USGS, the hazard risk for earthquakes is much more
prevalent in Southern lllinois closer to the New Madrid fault, whereas Cook County is located far
enough North that the hazard risk is much less.

Figure: Earthquake Hazard Risk in Illinois

Identifying the extent and location of an earthquake, however, is not as simple as it is for other
hazards such as floods. The impact of an earthquake is largely a function of the following
components:

e Ground shaking (ground motion accelerations)
e Liquefaction (soil instability)
e Distance from the source (both horizontally and vertically).
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Mapping that shows the impacts of these components was used to assess the risk of
earthquakes within the planning area. While the impacts from each of these components can
build upon each other during an earthquake event, the mapping looks at each component
individually. The mapping used in this assessment is described below.

Shake Maps

A shake map is a representation of ground shaking produced by an earthquake. The information
it presents is different from the earthquake magnitude and epicenter that are released after an
earthquake because shake maps focus on the ground shaking resulting from the earthquake,
rather than the parameters describing the earthquake source. An earthquake has only one
magnitude and one epicenter, but it produces a range of ground shaking at sites throughout the
region, depending on the distance from the earthquake, the rock and soil conditions at sites,
and variations in the propagation of seismic waves from the earthquake due to complexities in
the structure of the earth’s crust. A shake map shows the extent and variation of ground shaking
in a region immediately following significant earthquakes.

Ground motion and intensity maps are derived from peak ground motion amplitudes recorded
on seismic sensors (accelerometers), with interpolation based on estimated amplitudes where
data are lacking, and site amplification corrections. Color-coded instrumental intensity maps are
derived from empirical relations between peak ground motions and Modified Mercalli intensity.
Two types of shake map are typically generated from the data: probabilistic and scenario.

Probabilistic Earthquake Events

A probabilistic seismic hazard map shows the hazard from earthquakes that geologists and
seismologists agree could occur. The maps are expressed in terms of probability of exceeding a
certain ground motion, such as the 10-percent probability of exceedance in 50 years. This level
of ground shaking has been used for designing buildings in high seismic areas. Figure: PGA for
100-year Earthquake Event in Cook County and Figure: PGA for 500-year Earthquake Event in
Cook County show the estimated ground motion for the 1-percent-annual-chance and 0.2-
percent-annual-chance probabilistic earthquakes in the planning area.
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Figure: Earthquake Epicenters in lllinois, June 1970 - June 2019
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Figure: PGA for 100-year Earthquake Event in Cook County

[ 204




VOLUME 1: PLANNING-AREA-WIDE ELEMENTS

MCHENRY

LAKE COUNTY
COUNTY _

=

KANE COUNTY

COOK COUNTY
PEAK GROUND ACCELERATION
FOR A 500 YEAR EARTHQUAKE EVENT

DUPAGE COUNTY

Morcalli Scale, Potential Shaking
- Lignt

Data provided by the USGS Esthquake Hazards Program and
Cack County,

Probabilisic sesmic-hazard maps were prepared for the
conermingus United States for 2014 parraying peak herizontsl
accaleralion ang honzontal spactral response accsleration for
0.2 and 1.0-second periods with probabiliies of exceedance of

valu - e

& randae honzontal companent. The reference ste condtion .,/ AN K/}
s fim rock. afined as having an average shear-wave velocty ' Y 7 AN ~
af 760 mis i the top 30 matars coresponding to the boundary
betwean NEHRP (Natonsi Eanhqueke Hazards Reduction ‘

program) ste classes B and C.

The informstion included on this map has bsen compiled for |

’ e — N
Gock Caunty fom & variely of sources and is subject to change P e | >
without notice. Cook Counly makes o representations oc &

# s ) )
warranties, expross of mplied, as to sccuracy, completeness, i\ 7 /
bmeliness. of rights to the use of such nformstion. Cook Ceurty g s Y /

ehall not be kable for any ganeral. specisl, Indirect, ncidental, or [ 5 e A s

L apeR sy | ' {
fevenues or Ios! profils resuting from the use of misuse of the | . E

irformation contamnedt on this map. Any sale of this map or

- = _ s
information ca this map is prohbited excepl by wrtlen “ 2 Y = b
permission of Gook Couty 4 ;

= -~ //‘ A 'v‘

Finsd % ey
“ ‘

_S‘ L
WILL COUNTY

/
f
/

[ [

Figure: PGA for 500-year Earthquake Event in Cook County

Scenario Earthquake Events

Earthquake scenario maps describe the expected ground motions and effects of hypothetical
large earthquakes for a region. Maps of these scenarios can be used to support all phases of
emergency management. Two scenarios were chosen to analyze for this plan:

e 1909 Historical Earthquake Scenario—A Magnitude 6.2 event with a shallow depth and
epicenter approximately 7 miles southwest of the Village of Lemont, IL. The basis for this
map and analysis was the historical events database contained within the Hazus-MH
model. For this assessment, the magnitude of the event was changed from 5.0 to 6.0,
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using the same focal depth and epicenter as the historical event. Figure: PGA for 1909
Historical Earthquake Scenario in Cook County shows the estimated ground motion for
this event in the planning area.

e M 7.1 Wabash Fault Scenario—A shake map created by USGS represents an event with
a magnitude of 7.1 and an epicenter in the southeastern portion of lllinois. Figure: Shake
Map for M7.1 Event on Wabash Fault shows the estimated ground motion for this event
in the planning area.

KANE COUNTY

PGA for 1909 Historical Earthquake
Scenario in Ccok County

Mercalli Scale, Potential Shaking
| (Not Felty VII {Very Strong)
101 (Weak) VIl (Severa]
IV {Light) I X (Violent)
V {Moderate) Il X+ (Extreme}
VI{Strong)

DUPAGF COUNTY

Event Date: May 26, 1909

Hazus Event ID: 3991

Original Magritude: 5.0

Increased Magnitude for Analysis:6.0
Depth: 10 km

Tmiles of the Village of Lemont, IL (416N 88.1W)

An Epicenter Map is darived from a database of historical earthquakes
developed from three sources (Composite Barthqueke Catalug, 2002,
Zarthquake Data Base, 2002, and Earthquake Seismicity Catalog, "996).
The database F-as been sorted to remove historical earthquakes wth
magnitudes less than 5.0. The Epicenter Map Is based on a historical
sarthquake epizenter, selected from the datebase.

Base Map Data Sources: Coo« County, U.S. Geolog cal Survey

The information included on this map has been compiled for Cook County
from a variety of sources and s subject to change without notice. Cook

y exoress o implied, as to
accuracy, completenass, timeliness, or rights to the use of such irformation.
Cook County sall not be liable for any general, special, indirect, incidental, or
consequential damages Including, but not limited to, lost revenues or lost
orofits resulting from the use or misuse of the information contained on this
map. Any sale of this map or
written permission of Cook County.
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Figure: PGA for 1909 Historical Earthquake Scenario in Cook County
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Shake Map for M7.1 Event on Wabash Fault

Mercalli Scale, Potsntial Shaking
| (Net Falt) Wil (Very Strong)
11~ 111 Weak) Vil (Severe)
IV (Light) M X (Violent)
V (Moderate) Il X+ (Exireme)
VI {Strong)

DUPAGE COUNTY

Magnitude: 7.1
Epicenter along the Wabash Valley Fault System ceatered on the
Lower Wabash River Valley in southeastem llinois.

A Shake Map is designed as 2 rapid response tool to portray the
axtent and variation of ground affected region

sased on both data \g, and site

Cd intensity maps
are derived from empkrical relations between peak ground motions
and Modified Nercalll intensity.

Base Mep Data Sources: Cook County, U.S. Geological Survey

“The information included on this map has been compiled fer Cook County
fiom & varbety of sources and is subject o change without notice. Covkh
County makes no representations or warranfies, express of implied, as to
accuracy, comgleteness, timeliness, or rights to the use of such in‘ormation.
Cook Colnty shall notbe liable for any general, special, incirect, incidental, or
consequential damages including, but not limited to, lost revenues or lost
profits resuiting from the use or misuse of the information contained on this
map. Any sale of on this map is

written permission of Cook County.
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Figure: Shake Map for M7.1 Event on Wabash Fault

NEHRP Soil Maps

NEHRP soil types define the locations that will be significantly impacted by an earthquake.
NEHRP Soils B and C typically can sustain low-magnitude ground shaking without much effect.
The areas that are most commonly affected by ground shaking have NEHRP Soils D, E. Figure:
NEHRP Soil Classifications of Cook County shows NEHRP soil classifications in the county.
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Data provided by the llinois Stats Gaokogical Survay and Cook
Ceunty.
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FEMA New Madrid Catastrophic Panning intative Phase Il
york The USGS Gecloge Invesigaton Series 13788 Map, of

i s and Matsrials 0 the Eastem and Central
Ui o ot of 102 dogroes West Longitude) by David S
Fullerion, Cheries A. Bush and Jean N. Pannall {2003) was the
base map used for this work. Each State Geological S
£(0GUCHA 15 own state map versicn of the Sof Sile Class and
Liquefaction Susosgtibiity maps. The procedurss cutined  the
NEMRP provisicns (Buiking Seismic Safety Council, 200¢) and
the 2002 Intemational Buiding Codes (Interational Code
Counci, 2002) were followed to produce the soil ste class
maps. CUSEC State Geclogsts used the entire colunn of sois
matarial down to bedrock and did not incuds any badrock in the
calculition of the sverage shear wave veacity for the calumn
5in0s ¢ 5 the soil column and the afference n shaar wave
velocity of the sois in companson 1o the bedrock which
fluences much of the ampificstion

The information neluded on this map has been compied for
Cook Caunty from a varey of sawross and i subjct o chenge

k County makes no reprasentations or
waries, axpress of impled, 4 o sccwracy, compelaness
1imeliness, or nights to 1ha Use of such information. Gook County.

shall not be lisble for any general, spaciai, indrect, incidertsl, or
consequential damages Incudng, but not mited 1o, lost
reverwes o lost profits resuling fom the use or misuse of the
nformation contained on tnis mep. Any ssle of this map or
mformation on ths map is prohibted mxcapt by writen
permission of Cook County.

Figure: NEHRP Soil Classifications of Cook County

Liquefaction Maps

Soil liquefaction maps are useful tools to assess potential damage from earthquakes. When the
ground liquefies, sandy or silty materials saturated with water behave like a liquid, causing pipes
to leak, roads and airport runways to buckle, and building foundations to be damaged. In
general, areas with NEHRP Soils D, E, and F are also susceptible to liquefaction. If there is a
dry soil crust, excess water will sometimes come to the surface through cracks in the confining
layer, bringing liquefied sand with it, creating sand boils. Figure: Liquefaction Susceptibility of
Cook County shows the liquefaction susceptibility in the planning area.
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Figure: Liquefaction Susceptibility of Cook County

Seismic Zones

Figure: New Madrid and Wabash Valley Seismic Zones shows the location of the two seismic

zones most likely to affect the planning area:

The New Madrid Seismic Zone, in the central Mississippi Valley, extends from northeast
Arkansas through southeast Missouri, western Tennessee, and western Kentucky to

southern lllinois.

The Wabash Valley Seismic Zone, in southeastern lllinois and southwest Indiana, is

capable of producing earthquake events of magnitude similar to those of the New Madrid
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Seismic Zone. People living in this area experience moderate-sized earthquakes,
impacting lllinois, Indiana, and Kentucky. This fault system is about 55 miles long and 31
miles wide. It consists of a series of parallel, high-angle normal faults. The easternmost
faults extend into Indiana.

v 4 } '. s L& ».
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i ’ ’ . ILLINDIS © |, 4, "=
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Figure: New Madrid and Wabash Valley Seismic Zones

Fault Lines

The figure below shows the major fault systems and other seismic structural features of lllinois
and surrounding areas.
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Figure: Major Fault Systems

Frequency and Future Hazard Events

Below are 100 and 500-year earthquake maps. Probabilistic seismic-hazard maps were prepared for the
conterminous United States for 2014 portraying peak horizontal acceleration and horizontal spectral
response acceleration for 0.2- and 1.0-second periods with probabilities of exceedance of 10 percent in
50 years and 2 percent in 50 years. All of the maps were prepared by combining the hazard derived from
spatially smoothed historical seismicity with the hazard from fault-specific sources. The acceleration
values contoured are the random horizontal component. The reference site condition is firm rock,
defined as having an average shear-wave velocity of 760 m/s in the top 30 meters corresponding to the
boundary between NEHRP (National Earthquake Hazards Reduction program) site classes B and C.

A liquefaction susceptibility map estimates the likelihood that soil will liquefy, or turn into a sandy liquid
due to the strong shaking an earthquake will produce. Liquefaction takes place when loosely packed,
water-logged sediments at or near the ground surface lose their strength in response to strong ground
shaking. Liquefaction occurring beneath buildings and other structures can cause major damage during
earthquakes. When the ground liquefies, it may lose its ability to support buildings and other structures.
Liquefaction during large earthquakes commonly disrupts pipelines and road networks and also may
cause buildings to settle and move downslope or toward stream banks. Data provided by the Illinois
State Geological Survey and based on the Youd and Perkins (1978) method; other data provided by Cook

County.
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The New Madrid Seismic Zone is active, averaging more than 200 measured earthquake events every
year. Tremors large enough to be felt (Magnitude 2.5 to 3.0) occur annually. About every 18 months, the
fault releases a shock of 4.0 or greater, capable of causing local minor damage. Magnitudes of 5.0 or
greater, which are capable of significant damage and being felt across several states, occur about once
every 10 years.

In the short term, the probability of an earthquake, even a minor ground shake, in Cook County in 2018
had a probability rate of less than 1%. The USGS produced the 2018 one-year probabilistic seismic
hazard forecast for the central and eastern United States from induced and natural earthquakes using
the same probabilistic seismicity-based methodology as applied in the two previous forecasts. Rates of
earthquakes across the U.S. grew rapidly between 2008 and 2015 but have steadily declined over the
past three years.

The seismicity pattern in 2017 was complex with earthquakes more spatially dispersed than in previous
years. Important to Cook County, the New Madrid seismic zone (11 earthquakes M = 3) continues to be
higher than historical levels. While the New Madrid fault line is located hundreds of miles away from
Cook County, the County has sustained shaking from past high magnitude earthquakes from the 150-
mile New Madrid seismic zone (USGS).
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Figure: 2018 One-Year Probabilistic Seismic Hazard Forecast. (USGS).

Long-term probability mapping done by USGS shows, Cook County falls in the "light blue" zone for the
expected number of occurrences of damaging earthquake shaking in 10,000 years. The light blue zone
equates to 2-4 earthquakes per 10,000 years that yield damaging shaking.
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Figure: Frequency of Damaging Earthquake Shaking Around the U.S. (USGS).

Extent

The extent of an earthquake is countywide. One of the most critical sources of information that
is required for accurate assessment of earthquake risk is soils data. Soils along rivers and other
bodies of water have higher water tables and higher sand content. As a result, these areas are
more susceptible to liquefaction and land shaking. Liquefaction is a phenomenon in which the
strength and stiffness of a soil is reduced by earthquake shaking as a result of water filling the
space between individual soil particles. This can cause buildings to tilt or sink into the ground,
slope failures, lateral spreading, surface subsidence, ground cracking, and sand blows.

Extent (based
Hazar Affecte| on historical C
d d events) o
Type |Jurisdicti | Minim | Maxim m
ons um um m
e
n
t
S
Cook County has experienced three earthquakes ranging from a
Earthqu | County- 0 4.9 |magnitude of 3 to 4.9. Since the 2014 Hazard Mitigation Plan,
ake wide Cook County has not experienced any additional significant
earthquakes.
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Severity
The severity of an earthquake can be expressed in terms of intensity or magnitude. Intensity represents
the observed effects of ground shaking on people, buildings, and natural features. The USGS has created

ground motion maps based on current information about several fault zones. These maps show the PGA
that has a certain probability (2 percent or 10 percent) of being exceeded in a 50-year period. The PGA is
measured in numbers of g’s (the acceleration associated with gravity). Figure: PGA with 2-Percent
Probability of Exceedance in 50 Years, State of lllinois shows the PGAs with a 2-percent exceedance
chance in 50 years in lllinois.

Figure: PGA with 2-Percent Probability of Exceedance in 50 Years, State of lllinois

Magnitude is related to the amount of seismic energy released at the hypocenter of an earthquake. It is
determined by the amplitude of the earthquake waves recorded on instruments. Whereas intensity
varies depending on location with respect to the earthquake epicenter, magnitude is represented by a
single, instrumentally determined value for each earthquake event.

In simplistic terms, the severity of an earthquake event can be measured in the following terms:
e How hard did the ground shake?
e How did the ground move? (Horizontally or vertically)
e How stable was the soil?
e What is the fragility of the built environment in the area of impact?

Warning Time
There is currently no reliable way to predict the day or month that an earthquake will occur at any given
location. Research is being done with warning systems that use the low energy waves that precede
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major earthquakes. These potential warning systems give approximately 40 seconds notice that a major
earthquake is about to occur. The warning time is very short but it could allow for someone to get under
a desk, step away from a hazardous material they are working with, or shut down a computer system.

Secondary Hazards

During earthquakes, river valleys are vulnerable to slope failure, often as a result of loss of soil cohesion.
Soil liqguefaction occurs when water-saturated sands, silts, or gravelly soils are shaken so violently that
the individual grains lose contact with one another and float freely in the water, turning the ground into
a pudding-like liquid. Building and road foundations lose load-bearing strength and may sink into what
was previously solid ground. Unless properly secured, hazardous materials can be released, causing
significant damage to the environment and people. Earthen dams and levees are highly susceptible to
seismic events and the impacts of their eventual failures can be considered secondary risks for
earthquakes. Additionally, other underground critical infrastructure such as the extensive network of oil
and gas pipelines which feed the supply chain and fiber optic communications cable are highly
vulnerable.

Exposure
All people, property, and environments in the planning area would be exposed to some degree to the
impacts of an earthquake.

Population

The entire population of Cook County is potentially exposed to direct and indirect impacts from
earthquakes. The degree of exposure is dependent on many factors, including the age and construction
type of the structures people live in, the soil types their homes are constructed on, their proximity to
fault location, etc. Whether directly impacted or indirectly impact, the entire population will have to
deal with the consequences of earthquakes to some degree. Business interruption could keep people
from working, road closures could isolate populations, and loss of functions of utilities could impact
populations that suffered no direct damage from an event itself.

Property

According to County Assessor records, there are 1,214,337 buildings in the planning area, with a total
assessed value of $1,193,571,135,889. Since all structures in the planning area are susceptible to
earthquake impacts to varying degrees, this total represents the countywide property exposure to
seismic events. Most of the buildings (85.1 percent) are residential.

Critical Facilities and Infrastructure

All critical facilities in the planning area are exposed to the earthquake hazard. Table: Critical Facilities by
Jurisdiction and Category and Table: Critical Infrastructure by Jurisdiction and Category list the number
of each type of facility by jurisdiction. Hazardous materials releases can occur during an earthquake.
Transportation corridors can be disrupted during an earthquake, leading to the release of materials to
the surrounding environment. Facilities holding hazardous materials are of particular concern because
of possible isolation of neighborhoods surrounding them. During an earthquake, structures storing these
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materials could rupture and leak into the surrounding area or an adjacent waterway, having a disastrous
effect on the environment.

Environment

Secondary hazards associated with earthquakes will likely have some of the most damaging effects on
the environment. For example, it is possible for streams to be rerouted after an earthquake. This can
change the water quality, possibly damaging habitat and feeding areas. There is a possibility of streams
fed by groundwater drying up because of changes in underlying geology.

Vulnerability

In 2014, earthquake vulnerability data was generated using a Level 2 Hazus-MH analysis. Once the
location and size of a hypothetical earthquake were identified, Hazus-MH estimated the intensity of the
ground shaking, the number of buildings damaged, the number of casualties, the damage to
transportation systems and utilities, the number of people displaced from their homes, and the
estimated cost of repair and clean up. The probabilistic and scenario-event mapping developed for this
hazard mitigation plan were the basis for these analyses in 2014. The model results for the 1%, 0.2%
chance probabilistic events and the Wabash fault scenario showed little or no damage in the planning
area. Therefore, the earthquake vulnerability analysis in 2014 focused on the 1909 Historical Earthquake
scenario; a reoccurrence of this event within the planning area would be a worst-case scenario. During
the 2019 update, the Planning Team, in coordination with Cook County GIS, reassessed data and the
availability of data to determine if a more robust analysis would result in outputs representing a
significant change from 2014. Analyses, mostly related to limitations in data, suggested little to no major
changes. It was determined that future analyses need to incorporate municipal-level GIS inputs and
further coordination with local GIS databases, as available. New analyses were conducted for
jurisdictions participating for the first time in the Cook County MJ-HMP. Future updates to this plan will
strive to enhance this assessment with new data as that data becomes available.

This section provides specific information about the County's vulnerabilities to this hazard, such as:
e Population
e Property
e  Critical Facilities and Infrastructure
e Environment

Population
Three population groups are particularly vulnerable to earthquake hazards:

¢ Linguistically Isolated Populations—34.4 percent of residents in the planning area census blocks
on NEHRP D and E soils do not speak English as their native language. Problems arise when there
is an urgent need to inform non-English speaking residents of an earthquake event. They are
vulnerable because of difficulties in understanding hazard-related information from
predominantly English-speaking media and government agencies.

e Population Below Poverty Level—16.4 percent of households in the planning area census
blocks on NEHRP D and E soils earn incomes below the poverty level. These households may lack
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the resources to improve their homes to prevent or mitigate earthquake damage. They are also
less likely to have insurance to compensate for earthquake losses.

e Population Over 65 Years Old—12.1 percent of residents in the planning area census blocks on
NEHRP D and E soils are over 65 years old. This population group is vulnerable because they are
more likely to need special medical attention, which may not be available due to isolation
caused by earthquakes. Elderly residents also have more difficulty leaving their homes during
earthquake events and could be stranded in dangerous situations.

Table: Estimated Earthquake Impact On Persons And Households, 1909 Historical Earthquake
Scenario summarizes estimated impacts on persons and households in the planning area for the 1909
Historical Earthquake scenario, based on Hazus results.

TABLE:
ESTIMATED EARTHQUAKE IMPACT ON PERSONS AND HOUSEHOLDS, 1909 HISTORICAL
EARTHQUAKE SCENARIO
Region Number of Displaced Number of Persons Requiring Short- Term
Households Shelter

North 480 284

Central 5547 4694

South 1517 955

Total 7,544 5,933
Property
Building Age

The State of lllinois has no statewide mandatory residential building code in place. Building code
adoption and enforcement are primarily the responsibility of local jurisdictions. The 2006 International
Building Code or newer is required for all commercial buildings. The state’s Capital Development Board
oversees the design and construction of new buildings for schools, universities, and State-owned
facilities. Seismic requirements for school construction are based on 2004 I-Codes.

Table: Age Of Structures In Planning Area identifies significant milestones in building and seismic code
requirements that directly affect the structural integrity of the development. Using these time periods,
the planning team used Hazus to identify the number of structures in the planning area by date of
construction. Of all structures in the planning area, only 7.9 percent were constructed after the Uniform
Building Code was amended in 1994 to include seismic safety provisions; 29.7 percent were built before
1933 when there were no building permits, inspections, or seismic standards. The number of structures
does not reflect the number of total housing units, as many multi-family units and attached housing
units are reported as one structure.
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TABLE:
AGE OF STRUCTURES IN PLANNING AREA
Number of Current Planning
Time Area Structures Built in Significance of Time Frame
Period Period

Before 1933, there were no explicit earthquake
Pre-1933 360,788 requirements in building codes. State law did not require
local governments to have building officials or issue
building permits.

1933-1940 18,202 In 1940, the first strong motion recording was made.

1941-1960 330,226 In 1960, the Structural Engineers Association of California
published guidelines on recommended earthquake
provisions.

1961-1975 254,839 In 1975, significant improvements were made to lateral
force requirements in national codes

1976-1994 154,918 In 1994, the Uniform Building Code was amended to
include provisions for seismic safety.

1995- 95,364

Present

Total 1,214,337

Loss Potential

Property losses were estimated through the Level 2 Hazus-MH analysis for the 1909 Historical
Earthquake scenario. Table: Loss Estimates For 1909 Historical Earthquake Scenario shows the results for
two types of property loss:

e Structural loss, representing damage to building structures

e Non-structural loss, representing the value of lost contents and inventory, relocation, income
loss, rental loss, and wage loss.

For the 1909 Historical Earthquake scenario, the estimated damage potential is $8,578,759,370, or 0.72
(%) percent of the total building value for the planning area.
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TABLE:
LOSS ESTIMATES FOR 1909 HISTORICAL
EARTHQUAKE SCENARIO

Estimated Loss Associated with 1909 Historical Earthquake Scenario
Regio Structure Conten Total
A ts
North $562,074,920 $128,022,899 $690,097,818
Centra $3,821,088,3 $1,042,483,511 $4,863,571,8
I 31 41
South $2,319,429,8 $705,659,878 $3,025,089,7
32 10
Total $6,702,593,0 $1,876,166,288 $8,578,759,3
83 69

The Hazus-MH analysis also estimated the amount of earthquake-caused debris in the planning area for
the 1909 Historical Earthquake scenario, as summarized in Table: Estimated Earthquake-Caused Debris.

TABLE:
ESTIMATED EARTHQUAKE-CAUSED DEBRIS
Region Debris to Be Removed (1,000 tons)
North 738.53
Central 6325.56
South 3099.77
Total 10,163.86

Critical Facilities and Infrastructure
Level of Damage

Hazus-MH classifies the vulnerability of critical facilities to earthquake damage in five categories: no
damage, slight damage, moderate damage, extensive damage, or complete damage. The model was
used to assign a vulnerability category to each critical facility in the planning area except hazmat
facilities and “other infrastructure” facilities, for which there are no established damage functions. The
analysis was performed for the 1909 Historical Earthquake scenario, which would have the largest
potential impact on the planning area. Table: Estimated Damage To Critical Facilities From 1909
Historical Earthquake Scenario summarizes the results.
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ESTIMATED DAMAGE TO CRITICAL FACILITIES FROM 1909 HISTORICAL

TABLE:

EARTHQUAKE SCENARIO

Category a No Slight Moderate Extensive Complete
Damage Damage Damage Damage Damage

Medical and 72 620 4 0 2

Health

Government 39 38 1 0 1

Functions

Protective 447 43 4 0 1

Functions

Schools 148 2,394 0 7

Other Critical 0 0 0 0

Functions

Bridges 1,500 0 0 0 1

Water supply 98 4 0 0 0

Wastewater 137 5 1 0 0

Power 240 1 2 0 1

Communications| 198 9 2 0 0

Total 2,879 3,114 16 0 13

a. Vulnerability not estimated for hazmat facilities or for “other infrastructure” facilities due to lack of
established damage functions for these type

facilities.

Time to Return to Functionality

Hazus-MH estimates the time to restore critical facilities to fully functional use. Results are presented as
probability of being functional at specified time increments: 1, 3, 7, 14, 30, and 90 days after the event.
For example, Hazus-MH may estimate that a facility has a 5 percent chance of being fully functional at
Day 3, and a 95-percent chance of being fully functional at Day 90. The analysis of critical facilities in the

planning area was performed for the 1909 Historical Earthquake scenario.

Environment

The environment vulnerable to earthquake hazard is the same as the environment exposed to the

hazard.
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Future Trends in Development

From 1795 to 2017 felt or damaging earthquakes in Cook County included one (1) earthquake with a
magnitude ranging from 2 to 2.9, 3 ranging from 3 to 3.9, 1 ranging from 4 to 4.9, and none ranging from
5to 5.4. Cook County is 1 of the 21 counties in Illinois to experience an earthquake with a magnitude of
4 to0 4.9 (Illinois HMP, 2018).

\ 1007 [1912| | 2012 (
Wi 1925

\‘5 1928
[ ]

1909 &/1913

1935

Earthquake Magnitudes
© 21029 ©3t039 © 41049 W 5to5.4

Some states (Arkansas, Ohio, Kansas, and Oklahoma) contribute an increase in seismic activity to
induced seismicity from wastewater disposal. While USGS has almost doubled wastewater activity in the
last several years in lllinois, no seismicity increase has been associated with wastewater disposal wells in
Illinois. Additionally, the lllinois Hazard Mitigation Plan ranks earthquakes as a low-ranking hazard for
Cook County. The Illinois HMP attributes the lack of increase in seismicity due to differing practices in
wastewater disposal. The continuation of practices that will not increase seismicity is needed.
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IEMA Illinois Natural Hazard Mitigation Plan
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Map: Earthquake Hazard Ranking in lllinois

Source: IEMA HMP 2018

Even with earthquakes being ranked a low hazard by the Illinois HMP, the damage from a singular
earthquake is sizable. Land use in the planning area will be directed by plans and programs adopted at
the local level. With no state-mandated building code, regulating new construction according to
national/international standards will be a local decision. The regulatory capabilities of each planning
partner are described in Volume 2 of this plan. As the planning area continues to recover from declining
economic conditions, the focus will be on redevelopment, versus expansion. This will provide the
planning partnership the opportunity to address risk exposure and vulnerability to earthquake hazard to
the existing building stock.
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TABLE:
FUNCTIONALITY OF CRITICAL FACILITIES FOR 1909 HISTORICAL
EARTHQUAKE SCENARIO
# of Critical Probability of Being Fully Functional (%)
Facilities AtDay | AtDay | AtDay | AtDay | AtDay | AtDay
1 3 7 14 30 920
Medical and Health 698 30.29 31.61 86.96 88.30 97.11 98.22
Government Functions 79 46.49 47.37 84.27 85.17 95.40 96.99
Protective Functions 495 78.92 79.23 92.09 92.41 98.69 99.15
Schools 2,551 70.01 70.40 87.02 87.44 96.83 98.09
Other Critical 0 0 0 0 0 0 0
Functions
Bridges 1,501 97.36 98.19 98.61 98.68 98.75 99.27
Water supply 102 87.75 98.62 99.55 99.58 99.66 99.88
Wastewater 143 83.77 95.98 99.10 99.44 99.49 99.82
Power 244 89.36 96.01 98.55 99.20 99.59 99.88
Communications 209 97.39 99.40 99.60 99.77 99.86 99.89
Total/Average 6,022 75.7 79.7 94 94.4 98.4 99
Scenario

Any seismic activity of 6.0 or greater on faults within the planning area would have significant impacts
throughout the county. Potential warning systems could give approximately 40 seconds notice that a
major earthquake is about to occur. This would not provide adequate time for preparation. Earthquakes
of this magnitude or higher would lead to massive structural failure of property on NEHRP C, D, E, and F
soils. Levees and revetments built on these poor soils would likely fail, representing a loss of critical
infrastructure. These events could cause secondary hazards, including mudslides that would further
damage structures. River valley hydraulic-fill sediment areas are also vulnerable to slope failure, often as
a result of loss of cohesion in clay-rich soils. Soil liquefaction would occur in water-saturated sands, silts,
or gravelly soils.

Issues

While lllinois is not typically associated with earthquake risk, there is seismicity in the region. The
biggest risk for the planning area is the abundance of older building stock that was constructed without
the influence of seismic code provisions. It is estimated that more than half of the existing building stock
was constructed without any seismic provisions. Important issues associated with an earthquake include
but are not limited to the following:

e The public perception of the earthquake risk within the planning area is low. It can be difficult to get
the public to think about earthquake mitigation with little or no perceived risk.

e Most of the planning area’s building stock was built prior to 1975, when seismic provisions became
uniformly applied through building code applications.

e A building stock analysis that looks at the potential fragility of the older building stock constructed
without building code influence would be beneficial in the identification of seismic mitigation
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projects.

More shake map, scenario-based mapping is needed for the planning area.

Critical facility owners/operators should be encouraged to create or enhance continuity of operations
plans using the information on risk and vulnerability contained in this plan.

Geotechnical standards should be established that take into account the probable impacts from
earthquakes in the design and construction of new or enhanced facilities.

The County has over 6 miles of earthen levees and revetments on soft, unstable soil. These soils are
prone to liquefaction, which would severely undermine the integrity of these facilities.

There are a large number of earthen dams within the planning area. Dam failure warning and
evacuation plans and procedures should be reviewed and updated to reflect the dams’ risk
potential associated with earthquake activity in the region.

Earthquakes could trigger other natural hazard events such as dam failures, which could severely
impact the county.

A worst-case scenario would be the occurrence of a large seismic event during a flood or high-water
event. Levee failures would happen at multiple locations, increasing the impacts of the individual
events.
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Chapter 9. Flood

General Background

A floodplain is the area adjacent to a river, creek, or lake that becomes inundated during a flood.
Floodplains may be broad, as when a river crosses an extensive flat landscape, or narrow, as when a
river is confined in a canyon.

When floodwaters recede after a flood event, they leave behind layers of rock and mud. These gradually
build up to create a new floor of the floodplain. Floodplains generally contain unconsolidated sediments
(accumulations of sand, gravel, loam, silt, and/or clay), often extending below the bed of the stream.
These sediments provide a natural filtering system, with water percolating back into the ground and
replenishing groundwater. These are often important aquifers, the water drawn from them being
filtered compared to the water in the stream. Fertile, flat reclaimed floodplain lands are commonly used
for agriculture, commerce, and residential development.

Connections between a river and its floodplain are most apparent during and after major flood events.
These areas form a complex physical and biological system that not only supports a variety of natural
resources but also provides natural flood and erosion control. When a river is separated from its
floodplain with levees and other flood control facilities, natural, built-in benefits can be lost, altered, or
significantly reduced.

Measuring Floods and Floodplains

The frequency and severity of flooding are measured using a discharge probability, which is the
probability that a certain river discharge (flow) level will be equaled or exceeded in a given year. Flood
studies use historical records to determine the probability of occurrence for the different discharge
levels. The flood frequency equals 100 divided by the discharge probability. For example, the 100-year
discharge has a 1-percent chance of being equaled or exceeded in any given year. The “annual flood” is
the greatest flood event expected to occur in a typical year. These measurements reflect statistical
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averages only; it is possible for two or more floods with a 100-year or higher recurrence interval to occur
in a short time period. The same flood can have different recurrence intervals at different points on a
river.

The extent of flooding associated with a 1-percent annual probability of occurrence (the base flood or
100-year flood) is used as the regulatory boundary by many agencies. Also referred to as the special
flood hazard area (SFHA), this boundary is a convenient tool for assessing vulnerability and risk in flood-
prone communities. Many communities have maps that show the extent and likely depth of flooding for
the base flood. Corresponding water-surface elevations describe the elevation of water that will result
from a given discharge level, which is one of the most important factors used in estimating flood
damage.

100-year floodplain extent and levees in lllinois. Levees with a protection level of 2100-year flood are labeled
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Floodplain Ecosystems

Floodplains can support ecosystems that are rich in plant and animal species. A floodplain can contain
100 or even 1,000 times as many species as a river. Wetting of the floodplain soil releases an immediate
surge of nutrients: those left over from the last flood, and those that result from the rapid
decomposition of organic matter that has accumulated since then. Microscopic organisms thrive and
larger species enter a rapid breeding cycle. Opportunistic feeders (particularly birds) move in to take
advantage. The production of nutrients peaks and falls away quickly, but the surge of new growth
endures for some time. This makes floodplains valuable for agriculture. Species growing in floodplains
are markedly different from those that grow outside floodplains. For instance, riparian trees (trees that
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grow in floodplains) tend to be very tolerant of root disturbance and very quick-growing compared to
non-riparian trees.

Effects of Human Activities

Because they border water bodies, floodplains have historically been popular sites to establish
settlements. Human activities tend to concentrate in floodplains for a number of reasons: water is
readily available; the land is fertile and suitable for farming; transportation by water is easily accessible;
and the land is flatter and easier to develop. But human activity in floodplains frequently interferes with
the natural function of floodplains. It can affect the distribution and timing of drainage, thereby
increasing flood problems. Human development can create local flooding problems by altering or
confining drainage channels. This increases flood potential in two ways: it reduces the stream’s capacity
to contain flows, and it increases flow rates or velocities downstream during all stages of a flood event.
Human activities can interface effectively with a floodplain as long as steps are taken to mitigate the
activities’ adverse impacts on floodplain functions.

Federal Flood Programs

Repetitive Loss (RL): A RL property is a structure that has incurred flood-related damage on two
occasions. Funding for the Repetitive Loss (RL) structures is available on an annual basis through FEMA
FMA. The purpose of funding is to reduce or eliminate the long-term risk of flood damage to structures
insured by the NFIP and identified by FEMA as RL structures. RL will operate under a 75% Federal/25%
Local cost share.

Severe Repetitive Loss (SRL): Funding for the Severe Repetitive Loss (SRL) structures is available on an
annual basis through FEMA FMA. The purpose of funding is to reduce or eliminate the long-term risk of
flood damage to structures insured by the NFIP and identified by FEMA as SRL structures. Specifically,
SRL structures are residential properties that have at least four NFIP claims over $5,000 each, at least
two of which occur within ten years of each other, or that have had at least two structural claims within
ten years of each other that cumulatively exceed the value of the structure. SRL will operate under a
75% Federal/25% Local cost share and FEMA may contribute up to 100% Federal Cost Share. Typical
activities would be the acquisition and demolition of properties or elevation.

As of the publication of the IEMA HMP 2018, Cook County had:

¢ Community Repetitive Loss Listing: 377 property losses from flooding with 125 being repetitive
loss properties. Insurance claims were $7,277,890.95 and average paid insurance claim
was $19,304.75.

e County Repetitive Loss Listing: 4,539 property losses from flooding with 1,775 being repetitive
loss properties. Insurance claims were $92,838,524.01 and average paid insurance claim
was $1,673,616.85.

Hazard Profile

Floods in Cook County are caused by rainfall from large frontal storms, which may be in combination
with some snowmelt, runoff, and ice jams. The principal contributor to flooding in the area is the
inadequate capacity of some of the natural stream channels to contain runoff resulting from intense
thunderstorm precipitation over the stream basins. Inundation of lands adjoining stream channels has
been aggravated over the years by the gradual accumulation of silt. The buildup of sand bars and island
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channels has resulted in the loss of channel capacity. Another factor lending itself to the poor flow
characteristics of some portions of channels is the excessive growth of brush, light timber, and aquatic
vegetation. Two types of flooding are typical:

Riverine Flooding—A flood typically seen as water flowing over a stream’s banks. Riverine floods
are described in terms of their extent (including the horizontal area affected and the vertical
depth of floodwater) and the related probability of occurrence (expressed as the percentage
chance that a flood of a specific extent will occur in any given year).

Stormwater/urban drainage floods—Floods that occur suddenly after a brief but intense
downpour. These floods move rapidly, end suddenly, and can occur in areas not generally
associated with flooding (such as subdivisions not adjacent to a water body and areas serviced
by underground drainage systems). Although the duration of these events is usually brief, the
damage they cause can be severe. In addition, they occur in similar geographic locations
resulting in recurring repetitive damage. They cannot be predicted accurately and could
potentially happen whenever there are heavy storms. Localized flooding not associated with
stream overflow can occur where there are no drainage facilities to control flows or when runoff
volumes exceed the design capacity of drainage facilities.

This section provides specific information about this hazard, such as:

Principle Flooding Sources

Past Events

Location

Frequency and Future Hazard Events
Extent

Severity

Principle Flooding Success
Riverine Flooding
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Rivers and streams are part of nature’s system for carrying water from high ground down to lakes and
oceans. Floodplains are part of that system and carry unusually large amounts of water. The land areas
adjacent to the streams, rivers, and lakes that are inundated when flooding occurs are floodplains.
Flooding is a natural process and floodplains are a vital part of that process. The planning area is
topographically dominated by the glacial Lake Chicago plain encompassing the Chicago River, Des
Plaines River, and the Calumet River.

Illinois 2004 Section 303(d) Listed Waters

Streams

8,078 miles on the 2004 303(d) List
15,069 total miles assessed in llinois

Lakes
138,578 acres on the 2004 303(d) List
154,048 total acres assessed in Illinois

Legend
M"‘ ® 303(d) Lakes
& %?% ——303(d) Streams
g
Assessed Streams
% § . "iCounty Boundaries
2004
28

Map: Waterways in Illinois

Source: EPA lllinois

FEMA has mapped over 78 square miles of the 100-year floodplain and 99 square miles of 500-year
floodplain along 172 water courses within the Cook County planning area. This includes floodplains
within jurisdictions that intersect multiple counties. Whiles these maps do not cover all of the flood risks
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within the planning area, they do represent a large percentage of the risk. A brief description of some of
these riverine flood sources is provided below.

Addison Creek

Addison Creek is a tributary to Salt Creek and the principal flood source for the Village of Bellwood.
Addison Creek caused substantial flooding following a storm in March 1948. In 1951 and 1952, the
channel was deepened and widened by IDNR from the mouth to Lake Street in Northlake. Flooding in
the 1960s led to channel improvements in the reaches upstream from Bellwood in 1970. A peak stream
flow of 1,120 cubic feet per second (cfs) with a river stage of 12.84 feet was observed on August 14,
1987.

North Branch of the Chicago River

Large magnitude floods occurred on the Chicago River, North Branch, West Fork in 1938, 1954, 1957,
1960, 1967, 1982, 1987, 1994 and 2001. Flood damage in the Chicago River, North Branch watershed
have been most severe in the Chicago River, North Branch, West Fork because of relatively greater
levels of floodplain development, such as that which has occurred along the 2.6-mile West Fork stream
reach in Glenview. The 1967 flood, approximately a 5-percent-annual-chance flood event, caused
damage along the entire Chicago River, North Branch, West Fork. A peak stream flow of 1,190 cfs, with a
river stage of 10.10 feet, was observed on the West Fork of this riverine system on August 14, 1987.

The Chicago River, North Branch, West Fork flooded in the Village of Northbrook on July 22, 1982, when
more than 7 inches of rain fell over 12 hours. The flood was the most extreme event recorded since the
early 1950s when systematic streamflow records were first recorded on the West Fork. The peak
discharge recorded at the Dundee Road gauge in Northbrook was 1,070 cfs, which had an estimated
recurrence interval of 25 years. A major storm, which had been preceded by a very wet 30-day period,
occurred on December 2, 1982. Rainfall amounts from 3 to 4 inches were recorded over a 1- to 2-day
period. The peak discharge of 740 cfs was recorded at the Dundee Road gauge.

Flood damage is increasing in the Chicago River, North Branch watershed. The change can be attributed
to a number of factors, the most notable of which is urbanization of upland areas, increasing the rate
and volume of storm runoff. Another factor is floodplain development, which reduces natural floodplain
storage and often obstructs conveyance of flood flows. Both urbanization and floodplain filling are
expected to continue. In combination, these factors cause more frequent flooding and higher flood
stages.

It should be noted that in July 2018, the Albany Park Stormwater Diversion Tunnel was completed in
Chicago's Albany Park neighborhood. As of July 2019, the tunnel had successfully diverted stormwater
during several heavy rainfall events that have historically created flooding issues in the immediate area.

Des Plaines River

Damaging floods in the primarily urban Des Plaines River watershed occurred in 1938, 1948, 1950, 1954,
1957, 1960, 1965, 1972, 1974, 1976, 1979, 1986, 1987, 2000, 2004, and 2013. Despite numerous flood
control efforts, the Des Plaines River remains one of the most flood-prone waterways in the region. Two
floods (September-October 1986 and August 1987) caused more than $100 million in damage to more
than 10,000 residential, commercial or public structures. More than 15,000 residents were evacuated
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during the 1986 flood. Communities along the Des Plaines River that were affected include Gurnee,
Lincolnshire, and Wadsworth, as well as the unincorporated areas of Cook County. Flooding in these
communities has impacted the transportation network, homes, commercial/industrial sites,
public/municipal sites, streets, golf courses, cemeteries, and recreation/open space areas. According to
the National Weather Service, the Des Plaines River near Gurnee has a flood stage of 7 feet; at 11 feet
the flood category becomes major. Major floods occurred in 1986 and 2004, with crests at 11.95 feet
and 11.76 feet, respectively.

West Branch of the DuPage River

Flooding is frequent and severe along the DuPage River, West Branch in Hanover Park. Rapid
urbanization in the drainage areas since 1960 has led to increasing stormwater runoff. At the same time,
development in the floodplain in the north portion of the village has obstructed overbank flows during
floods, raising water-surface elevations in the vicinity and generally worsening the damage. A major
storm in October 1954 caused record flooding in the Chicago area, but Hanover Park was sparsely
developed at that time. Other significant floods occurred on June 10, 1967, and on September 6, 1970,
when an estimated 2.7 inches of rain fell in the drainage area. Peak discharges at the crest-stage gauge
at Lake Street on the river reached 570 cfs in 1967 and 450 cfs in 1970. Damage in Hanover Park
resulting from the 1970 flood was estimated at $470,000. In addition to flooding due to major storms,
more frequent flooding occurs due to high waters in the river blocking storm sewer outlets and causing
basement flooding. Data from the recording gauge on the river near North Avenue in the Village of
Bartlett indicated that the June 1967 flood had a 1-percent-annual-chance probability.

Little Calumet River

The Little Calumet River in Calumet City, lllinois, has had severe flooding in June 1981, December 1982,
November 1990, and July 1996. The highest flood of record occurred in November 1990 when the river
reached a stage between 20 and 21 feet. This flood was below the 1-percent-annual-chance probability.

Flagg Creek

The most severe floods on Flagg Creek near Indian Head Park, and their approximate recurrence
intervals can be documented from records for the USGS Flag Creek at Willow Springs gauge downstream
of Indian Head Park. This gauge (No. 05533000, drainage area 16.5 square miles) was established in
1949.

A peak stream flow of 2,680 cfs with a river stage of 13.814 feet was observed on September 14, 1961.
This peak was approached again on April 18, 2013, with a flow of 2,610 cfs and a stage of 10.57 feet.

Flint Creek

Flint Creek Tributary, in the Village of Barrington, can flood upstream of bridges, apparently due to
restrictive culverts. The storm on December 2-3, 1982, resulted in ElIm Road being covered by
approximately 18 inches of water.

Midlothian Creek

One of the earliest recorded floods in Cook County occurred on Midlothian Creek in April 1947; it had a
2-percent-annual-chance recurrence probability. Other major floods of Midlothian Creek in the City of
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Blue Island occurred in April 1973, October 1954, July 1957, September 1961, and July 1996. A peak
stream flow of 627 cfs with a river stage of 7.67 feet was observed on April 22, 1973.

Salt Creek

Salt Creek, as measured by USGS Gauge No. 05531500, located approximately 4 miles upstream of the
Village of Broadview at Western Springs, had a peak discharge for the period of record of 3,980 cfs on
April 18, 2013. River stage for this event was 10.65 feet. Flooding on Salt Creek in the Village of
Broadview creates backwater in the lower reaches of Addison Creek. Flooding on Salt Creek and other
streams in the Village of Schaumburg is principally caused by inadequate sewers. The most common
problem during a major storm is street flooding.

Stoney Creek (East)

Stony Creek (East) is formed by a confluence of local, natural, and sewered tributaries. Although low-
lying areas in the vicinity of the channel in the Village of Alsip have a record of extensive flooding, the
channel has been the recipient of varied state, county, and local improvements that have reduced most
of the flooding problems. There are two prominent areas along Stony Creek (East) that still present a
flood hazard in Alsip: one at Central Park Avenue, at the confluence of Merrionette Park Ditch, and the
other downstream of Cicero Avenue. Major damage during these floods can be attributed to basement
flooding by flow through windows or doors, wall seepage, and backup of combined sewers. The worst
flood on record in Alsip prior to 1965 was in October 1954, which was estimated to be a 2-percent-
annual-chance flood. Other floods of significance occurred in July 1957 and September 1961. All of these
floods affected Stony Creek (East) and Merrionette Park Ditch. In 1977, improvements to the flow in the
creek and discharge into the Calumet Sag Channel were completed.

Stormwater/Urban Drainage Flooding

Stormwater/urban drainage flooding occurs when severe storms cause runoff that exceeds the design
capacity of the systems in place to convey stormwater to a receiving body. Stormwater issues are
usually exacerbated by increased impervious area in a watershed, which decreases the watershed’s
ability to absorb rainfall, increasing the runoff. Unmanaged, stormwater runoff from new development
throughout a watershed can affect floodplains by causing more frequent flooding, greater flood depths,
and longer- lasting floods. As forests, fields, and farms are covered by impermeable surfaces, such as
streets, rooftops, and parking lots, more of the rain runs off, and it runs off at a faster rate. When an
area is urbanized, the rate and volume of runoff can increase five-fold or more. This problem is
compounded by the following factors:

e Changes in the surface drainage system (stormwater runoff travels faster on streets and in
storm drains than it did under predevelopment conditions)

e Armoring of channels, which can increase the velocity of flows and remove the habitat that is
essential to many riparian species

e Sediment from disturbed ground, which can reduce the capacity of the drainage system,
adversely affect water quality, and destroy habitat for many species of insects and the fish that
depend on them.
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People, buildings, and infrastructure are affected by these changed conditions. Communities are
affected by development that takes place upstream in their watershed, and the community’s own
development, in turn, can have an impact on downstream communities. Consequently, watershed-
based agencies have been created around the country to address these issues on a broader scale.
Communities are encouraged to cooperate with adjacent communities to manage stormwater.

The frequency and the magnitude of stormwater/urban drainage flooding in Cook County dictated the
assignment of stormwater management within the County to a single entity—the Metropolitan Water
Reclamation District of Greater Chicago. The District’s mission is to protect the health and safety of the
public in its service area, protect the quality of the water supply source (Lake Michigan), improve the
quality of water in watercourses in its service area, protect businesses and homes from flood damage,
and manage water as a vital resource for its service area. The District has developed a stormwater
management program that includes a detailed watershed plan (DWP) for the six principal watersheds
that make up Cook County (see figures below). The purpose of each DWP was to identify the
stormwater-related problems in a watershed, develop regional alternative solutions to those problems,
and then evaluate the regional alternatives to determine the most effective alternative solutions in
addressing the watershed’s needs. Each DWP contains a summary of the watershed’s areas of concern
and a listing of proposed regional capital improvement projects to address those concerns. After DWPs
were completed, the District again solicited information for its Phase Il Program from each municipality,
township and regional agency having jurisdiction in Cook County. Summary descriptions of each
watershed are provided.

The Calumet-Sag Channel Watershed

The Calumet-Sag Channel Watershed in southwestern Cook County drains an area of 151 square miles
that includes 27 communities. The watershed area north of the Calumet-Sag Channel is heavily
developed and characterized by low relief. It is drained principally by the East and West branches of
Stony Creek, which both discharge into the Calumet-Sag Channel.

Several smaller streams discharge westward into the 1&M Canal or southward into the Calumet-Sag
Channel. The watershed area south of the Calumet-Sag Channel is less intensely developed and
characterized by greater topographic relief. Spring Creek, Long Run Creek, and Marley Creek all drain
southwest into Will County and are tributary to Hickory Creek, which drains to the Lower Des Plaines
River. These streams are included in the scope of the Calumet-Sag Channel DWP, along with tributaries
that flow north to the Calumet-Sag Channel and several tributaries that flow west to the I&M Canal.
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Figure: Calumet-Sag Channel Watershed (Cook County Stormwater Management Plan, 2014)

The Little Calumet River Watershed

The Little Calumet River Watershed is predominantly in the southeast portion of Cook County and has a
total area of 264.6 square miles: 159.6 square miles in Cook County, 61.4 square miles in Will County,
and 43.6 square miles in Lake County, Indiana. The watershed is bounded on the north by Blue Island,
on the south by Monee, on the west by Tinley Park, and on the east by Gary, Indiana. The watershed
includes nine sub watersheds: Butterfield Creek, Cady Marsh Ditch, Calumet Union Drainage Ditch, Deer
Creek, Little Calumet River, Midlothian Creek, North Creek, Plum Creek/Hart Ditch, and Thorn Creek. The
predominant land use in the watershed (Cook and Will Counties, lllinois) is residential (35 percent).
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Approximately 20 percent of the watershed is undeveloped land (agriculture and vacant land) and 28
percent is classified as open space (parks, cemeteries, golf courses, wetlands, etc.). The remaining land is
mostly classified as commercial, industrial, and institutional. Locations with historical flooding and
stream bank erosion problems on regional waterways exist throughout the watershed.
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Figure: Little Calumet River Watershed (Cook County Stormwater Management Plan, 2014)
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Lower Des Plaines River Watershed

The Des Plaines River Watershed is located in portions of Racine and Kenosha Counties in Wisconsin and
Lake, Cook, DuPage, and Will Counties in Illinois. The majority of the watershed is an urban developed
area within the Chicago metropolitan area, with most remaining agricultural lands in Lake and Will
Counties. Approximately 680 square miles of the watershed area is a tributary to the Des Plaines River at
the Cook-Will County border.

Tributary sub watersheds within the Lower Des Plaines River Watershed study area include 67th Street
Ditch, Addison Creek, Buffalo Creek, Chicago Sanitary and Ship Canal, Crystal Creek, Des Plaines River
Main Stem, Des Plaines River Tributary A, East Avenue Ditch, Farmers-Prairie Creek, Feehanville Ditch,
Flagg Creek, Golf Course Tributary, McDonald Creek, Lower Salt Creek, Silver Creek, Weller Creek, and
Willow Creek. The tributary sub watersheds are generally on the west side of the Lower Des Plaines
River and flow east toward the Lower Des Plaines River main stem, except for the Farmers-Prairie Creek
and Golf Course Tributary Sub watersheds, which are on the east side of the Lower Des Plaines River
Main Stem. Locations with historical flooding and streambank erosion problems on regional waterways
exist throughout the watershed.
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Figure: Lower Des Plaines River Watershed (Cook County Stormwater Management Plan, 2014)

Chicago River, North Branch Watershed

The Chicago River, North Branch watershed is located in northeastern Cook County. The headwaters of
the three major tributaries—the West Fork, the Middle Fork, and the Skokie River—are located in Lake
County. These tributaries flow south and combine with the Chicago River, North Branch at two separate
confluence points. Another tributary, the NSC, enters the system near Albany Avenue in Chicago.
Twenty municipalities are located entirely, or in part, in the watershed, and the entire watershed covers
141 square miles. The downstream limit of the Chicago River, North Branch is at the confluence with the
Chicago River, South Branch near West Lake Street. This reach has been widened and dredged, with
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widths up to 300 feet and depths of 10 to 15 feet. For the next 7 miles upstream to the North Branch
Dam, the river is about 90 feet wide with a depth of 10 feet. The Chicago River, North Branch watershed
area is a heavily urbanized area, characterized by low relief, with small portions of forest preserve and
park areas. Locations with historical flooding and stream bank erosion problems on regional waterways
exist throughout the watershed.
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Figure: Chicago River, North Branch, Watershed (Cook County Stormwater Management Plan, 2014)
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Poplar Creek Watershed

The Poplar Creek Watershed study area covers 83.5 square miles in northwestern Cook County and
includes the Cook County portions of the Poplar Creek, Flint Creek, Spring Creek, Brewster Creek, and
West Branch DuPage River watersheds. The District has established boundaries of the Poplar Creek
Watershed study area for purposes of its stormwater management program. The main stem of Poplar
Creek has six major tributaries: Tributary A, Poplar Creek East Branch, Poplar Creek Schaumburg Branch,
Railroad Tributary, Poplar Creek South Branch, and Lord’s Park Tributary. Flint Creek Tributary is
tributary to Flint Creek, exiting Cook County upstream of its confluence with Flint Creek. Locations with
historical flooding and stream bank erosion problems on regional waterways exist throughout the
watershed.
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Figure: Poplar Creek Watershed (Cook County Stormwater Management Plan, 2014)
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Upper Salt Creek Watershed

Salt Creek is divided into two hydrologic parts by Busse Woods Dam: Upper Salt Creek and Lower Salt
Creek. In the DWP, “Upper Salt Creek” refers to the Salt Creek stream reaches and tributaries upstream
of the DuPage County/Cook County border. The total watershed area is 55 square miles. Land use is
predominantly residential, with concentrations of commercial, light manufacturing and trucking
facilities. Several large forest preserves are also present, notably Ned Brown Preserve (also known as
Busse Woods), Paul Douglas Forest Preserve and Deer Grove Forest Preserve.

The watershed is composed of three sub watersheds: the Arlington Heights branch, the Main Stem, and
the West Branch. The Arlington Heights Branch sub watershed covers the north and northeast portion of
the watershed and flows directly into the main stem upstream of Algonquin Road in the City of Rolling
Meadows. The West Branch sub watershed covers the southwest portion of the watershed and joins the
main stem at the Busse Woods Reservoir. Locations with historical flooding and stream bank erosion
problems on regional waterways exist throughout the watershed.
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Figure: Upper Salt Creek Watershed (Cook County Stormwater Management Plan, 2014)
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Combined Sewer Area

The combined sewer area is the conglomeration of all combined sewer areas within Cook County, rather
than a geographical feature of the county as are the six watersheds listed above. The combined sewer
area encompasses a significant portion of the City of Chicago and overlaps areas of four of the six
primary watersheds listed above. Stormwater/urban drainage flooding issues are prevalent in this area,
as indicated by a large number of individual assistance claims paid following the flooding in 2013

(see Figure: Individual Assistance Claims for DR-4116).

Overview of Existing Problems

During the development of the DWPs and Phase Il Program, information on existing problem areas were
solicited from Watershed Planning Council members, municipalities, townships, federal and state
agencies, and other stakeholders. Responses were used to help identify locations of concern and where
field assessment, surveys, and modeling were needed to support alternative solutions. A review of these
identified problems found a consistent set of flooding issues across the watersheds:

e Undersized or restrictive sewers or culverts
e Undersized ditches
e Undersized detention basins
e Poorly managed stormwater facilities
o Clogged sewers or culverts
o Overgrowth in drainage ditches
o Overgrowth at outfalls of storm sewers
e Overbank flooding
e Erosion
e Ponding or flooding in streets, alleys, parking lots, or yards
e Structural flooding from ponding or sheet flow
¢ No detention because the area was developed before detention requirements
e Basement backups and sanitary backups
e Sump pumps connected to sanitary sewers
e Depressional areas with no overland drainage routes
e Lack of inlets in low-lying areas

e No storm sewers or ditches.
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Past Events

Floods in Cook County reported by NCDC - NOAA:

e 231 Flood, Flash Flood, Coastal Flood, or Heavy Rain weather events were reported between
1996 and 2018, an average of approximately 10 events per year.

o Allrecorded events totaled $506,040,000 in property damage and 4 deaths.

Flash Flooding accounted for 112 events resulting in a total of $498,510,000 in
property damage and indicating an average of approximately 5 flash flooding
events per year.

Flooding accounted for 97 events resulting in a total of $7,200,000 in property
damage and indicating an average of approximately 4 events each year.

Heavy Rain accounted for 18 events resulting in a total of resulted in $330,000
in property damage, indicating an average of approximately 1 event every year.

Coastal Flooding accounted for only one event (November 26, 2018) and was
connected to a winter storm producing heavy wet snow. While property
damage amount was noted as zero, significant damage did happen, including
numerous trees and power lines were blown down with over 80 trees blown
down in Chicago. Some of the trees fell onto houses and cars and some were
blocking streets. At the height of the storm an estimated 361,000 customers lost
power. More than 1,300 flights were canceled at O'Hare and Midway Airports.
Hundreds of schools were closed and numerous car accidents were reported.
Along the Lake Michigan shore, the bike path north of Downtown Chicago was
flooded with several feet of water. High waves also caused flooding in the
rightmost lane of northbound Lakeshore Drive which was closed.

e A more detailed spreadsheet can be accessed through this link.

TABLE:

FLOOD, FLASH FLOOD, HEAVY RAIN, AND COASTAL FLOOD EVENTS IN COOK COUNTY, ILLINOIS FROM

1996-2019

Source: www.ncdc.noaa .gov/storm events

Number of County/Zone areas affected: 2
Number of Days with Event 124
Number of Days with Event 3
Number of Days with Event and Death or Injury 3
Number of Days with Event and Property Damage 33
Number of Days with Event and Crop Damage 0
Number of Event Types reported 4

Flood events of historical significance occurred in the Cook County region in 1849, 1855, 1885, 1938,
1952, 1954, 1957, 1961, 1973, 1979, 1986, 1987, 1996, 2001, 2004, 2008, 2010, 2011 and 2013.
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Most record-setting flood stages and discharges in the region have been recorded since 1948. Table 10-
3 summarizes flood events in the planning area since 1972. Since 1972, 13 presidential-declared flood
events in the County have caused in excess of $628.5 million in property damage.

TABLE:
HISTORY OF FLOOD
EVENTS
Date Declaration # Type of event Estimated Damage
4/26/2013 DR-4116 Severe Storms, Straight-Line Winds and N/A
Flooding
7/23/2011 - Flooding $30 million a
7/19/2010 DR-1935 Severe Storms and Flooding $253 million a
9/13/2008 DR-1800 Severe Storms and Flooding $61 million a
2/17/2008 - Flash Flood In excess of $2 million b
8/20/2007 DR-1729 Severe Storms and Flooding N/A
4/17/2006 - Flash Flood In excess of $1.5 million
- b
Jul-Aug 2003 - Flash Floods In excess of $7 million b
8/02/2001 - Flash Flood In excess of $37 million
- b

8/16/1997 DR-1188 Flooding
7/17/1996 DR-1129 Flooding In excess of $44 million

b
4/13/1993 DR-997 Flooding, Severe Storms In excess of $3 million a
8/13/1987 DR-798 Severe Storms, Flooding In excess of $90.2

million a
9/21/1986 DR-776 Severe Storms, Flooding In excess of $100

million ¢
6/30/1981 DR-643 Severe Storms, Tornados, Flooding N/A
6/18/1976 DR-509 Severe Storms, Tornados, Flooding N/A
4/26/1973 DR-373 Severe Storms, Flooding N/A
9/4/1972 DR-351 Severe Storms, Flooding N/A

c. Data from
FEMA Flood
Insurance
Study N/A =
Information
is not
available

a. Data from SHELDUS
b. Data from National Climatic Data Center
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Historical Stormwater/Urban Drainage Flooding

Cook County has an extensive history of stormwater/urban drainage flooding that is not reflected

in Table: History of Flood Events or in the flood hazard mapping used for this risk assessment. In the past
20 years, stormwater/urban drainage flooding has become the principal cause of flood losses in the
Cook County planning area. The largest disasters in Cook County have been stormwater/urban drainage
flooding events. After the flooding in August 2010, FEMA provided more than $435 million in disaster
recovery, response, and mitigation in Cook and DuPage Counties. More than 75 percent of this went to
individual homeowners, most of whom suffered sewer backups and basement flooding caused by
stormwater/urban drainage flooding. In 2013, (DR-4116), a similar percentage of the claims for
individual assistance (see Figure: Individual Assistance Claims for DR-4116) were for stormwater/urban
drainage flooding issues

In 2013, the Center for Neighborhood Technology, an organization promoting sustainability in urban
communities, performed a case study of Cook County stormwater/urban drainage flooding by looking at
significant past flood events in the region. The study analyzed claims data for flood damage and sewer
and drain backups in Cook County from 2007 to 2011, aggregated by ZIP code. Data was collected from
private insurance companies, the NFIP, and FEMA'’s Disaster Relief Assistance Program. It also included
115 responses to an online survey of Cook County property owners who had experienced property
flooding in the previous five ye