
Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-1  August 2017 

Contents 

Table of Exhibits .............................................................................................................. TOC-7 

Table of Figures ............................................................................................................... TOC-7 

Table of Tables ................................................................................................................ TOC-8 

Executive Summary ............................................................................................................ ES-8 

Planning Process .................................................................................................................................... ES-3 

Natural Hazard Risk Assessment .......................................................................................................... ES-3 

Hazard Mitigation Goals and Guidelines .............................................................................................. ES-4 

Hazard Mitigation Strategies ................................................................................................................ ES-4 

Mitigation Action Plan ........................................................................................................................... ES-6 

Plan Adoption......................................................................................................................................... ES-7 

Summary ................................................................................................................................................ ES-7 

Chapter 1: Introduction ......................................................................................................... 1-1 

1.1 Purpose of the Plan ......................................................................................................................... 1-1 

1.2 Organization of the Plan.................................................................................................................. 1-2 

1.3 Lake County Overview ..................................................................................................................... 1-3 

1.4 Lake County Land Use and Development ..................................................................................... 1-12 

1.5 Lake County Critical Facilities ........................................................................................................ 1-17 

Chapter 2: Planning Process ................................................................................................ 2-1 

2.1 Planning Approach .......................................................................................................................... 2-1 

2.2 Update Process ς Organization and Coordination .......................................................................... 2-2 

2.3 Plan Adoption and Implementation ................................................................................................ 2-5 

Chapter 3: Risk Assessment ................................................................................................ 3-1 

3.1 Natural Hazards in Lake County ...................................................................................................... 3-1 

3.2 Summary of Lake County Assets ..................................................................................................... 3-4 

3.3 Flood ................................................................................................................................................ 3-7 

3.3.1 Lake County Watersheds .............................................................................................................. 3-9 

3.3.2 Flood Hazard Profile .................................................................................................................... 3-16 

3.3.3 Repetitive Flood Loss Properties ................................................................................................ 3-22 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-2  August 2017 

3.3.4 Past Floods and Future Flood Frequency ................................................................................... 3-26 

3.3.5 Vulnerability - Impacts of Flooding ............................................................................................. 3-29 

3.4 Tornado ......................................................................................................................................... 3-31 

3.4.1 Tornado Hazard Profile................................................................................................................ 3-35 

3.4.2 Vulnerability ς Tornado Impact .................................................................................................. 3-38 

3.5 Severe Summer Storms ................................................................................................................. 3-40 

3.5.2 Vulnerability ςSevere Summer Storms Impact .......................................................................... 3-50 

3.6 Severe Winter Storms ................................................................................................................... 3-51 

3.6.1 Severe Winter Storm Hazard Profile .......................................................................................... 3-52 

3.6.2 Vulnerability - Winter Storm Impact .......................................................................................... 3-54 

3.7 Drought .......................................................................................................................................... 3-56 

3.7.1 Drought Hazard Profile ................................................................................................................ 3-57 

3.7.2 Vulnerability ς Drought Impacts ................................................................................................. 3-59 

3.8 Earthquake .................................................................................................................................... 3-59 

3.8.1 Earthquake Hazard Profile .......................................................................................................... 3-61 

3.8.2 Vulnerability ς Earthquake Impact ............................................................................................. 3-62 

3.9 Dam Failure ................................................................................................................................... 3-63 

3.9.1 Hazard Profile ............................................................................................................................... 3-64 

3.9.2 Vulnerability ς Dam Failure Impact ............................................................................................ 3-67 

3.10 Temperature Extremes ................................................................................................................ 3-67 

3.10.1 Extreme Temperature Hazard Profile ...................................................................................... 3-70 

3.10.2 Vulnerability ς Extreme Temperature Impact ......................................................................... 3-72 

3.11 Erosion - Shoreline, Coastal and Ravine ...................................................................................... 3-73 

3.11.1 Shoreline Erosion Hazard Profile .............................................................................................. 3-73 

3.11.2 Coastal Erosion Hazard Profile .................................................................................................. 3-74 

3.11.3 Ravine Erosion Hazard Profile ................................................................................................... 3-74 

3.11.4 Vulnerability - Erosion Hazard Impact ...................................................................................... 3-75 

3.12 Power Outage .............................................................................................................................. 3-76 

3.13  Summary of Natural Hazards Risk Assessment .......................................................................... 3-78 

3.13.1 Impact of the Hazards ............................................................................................................... 3-79 

Chapter 4: Mitigation Goals .................................................................................................. 4-1 

4.1 Community Priorities and Plan Direction ........................................................................................ 4-1 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-3  August 2017 

4.2 Goals and Guidelines ....................................................................................................................... 4-2 

4.3 Consistent with Other Plans ............................................................................................................ 4-3 

 

Chapter 5: Mitigation Strategies and Capability Assessment ............................................ 5-1 

5.1 Preventive Measures....................................................................................................................... 5-2 

5.1.1 Planning and Zoning ...................................................................................................................... 5-3 

5.1.2 Watershed Development Regulations ......................................................................................... 5-4 

5.1.3 Best Management Practices ......................................................................................................... 5-7 

5.1.4 Building Codes ............................................................................................................................... 5-9 

5.1.5 Standards for Manufactured Homes ......................................................................................... 5-10 

5.1.6 Critical Facility Construction ....................................................................................................... 5-11 

5.1.7 Other Preventive Measures ........................................................................................................ 5-12 

5.1.8 Preventive Measure Recommendations ................................................................................... 5-12 

5.2 Property Protection ....................................................................................................................... 5-13 

5.2.1 Building Acquisition/Relocation ................................................................................................. 5-14 

5.2.3 Building Structural Retrofitting .................................................................................................. 5-19 

5.2.5 Repetitive Flood Loss Properties ................................................................................................ 5-24 

5.2.6 Property Protection Recommendations .................................................................................... 5-26 

5.3 Resource Protection ...................................................................................................................... 5-27 

5.3.1 Open Space Preservation ............................................................................................................ 5-27 

5.3.3 Stream Restoration ..................................................................................................................... 5-30 

5.3.4 Groundwater Protection ............................................................................................................. 5-32 

5.3.5 Urban Forestry ............................................................................................................................. 5-33 

5.3.6 Historic and Natural Area Protection ......................................................................................... 5-34 

5.3.7 Resource Protection Recommendations ................................................................................... 5-35 

5.4 Emergency Services ....................................................................................................................... 5-35 

5.4.1 Emergency Planning .................................................................................................................... 5-35 

5.4.2 Threat Recognition ...................................................................................................................... 5-36 

5.4.3 Warning ........................................................................................................................................ 5-37 

5.4.4 Response ................................................................................................................................ 5-39 

5.4.5 Critical Facility Protection ........................................................................................................... 5-41 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-4  August 2017 

5.4.6 Recovery and Mitigation ............................................................................................................. 5-41 

5.4.7 Emergency Services Recommendations .................................................................................... 5-42 

5.5 Structural Measures ...................................................................................................................... 5-43 

5.5.1 Watershed Planning .................................................................................................................... 5-44 

5.5.2 Regional Flood Control ................................................................................................................ 5-45 

5.5.3 Management of Existing Dams ................................................................................................... 5-45 

5.5.4 Improving Crossings and Roadways ........................................................................................... 5-46 

5.5.5 Drainage System Maintenance ................................................................................................... 5-46 

5.5.6 Structural Measure Recommendations ..................................................................................... 5-48 

5.6 Public Information ......................................................................................................................... 5-48 

5.6.1 Library and Website Resources .................................................................................................. 5-49 

5.6.2 Outreach Projects ........................................................................................................................ 5-50 

5.6.3 Technical Assistance .................................................................................................................... 5-50 

5.6.4 Public Information Recommendations....................................................................................... 5-51 

5.7 Capability Assessment Summary................................................................................................... 5-52 

Chapter 6: Action Plan .......................................................................................................... 6-1 

6.1 Development of Current Action Plan .............................................................................................. 6-1 

6.2 Lake County ANHMP Priority Action Items ..................................................................................... 6-2 

6.3 Action Items by Community .......................................................................................................... 6-20 

Lake County ........................................................................................................................................... 6-20 

Village of Antioch .................................................................................................................................. 6-21 

Village of Bannockburn ......................................................................................................................... 6-22 

Village of Barrington ............................................................................................................................. 6-23 

Village of Beach Park ............................................................................................................................. 6-25 

Village of Buffalo Grove ........................................................................................................................ 6-26 

Village of Deer Park ............................................................................................................................... 6-27 

Village of Deerfield ................................................................................................................................ 6-28 

Village of Fox Lake ................................................................................................................................. 6-29 

Village of Fox River Grove ..................................................................................................................... 6-30 

Village of Grayslake ............................................................................................................................... 6-31 

Village of Green Oaks ............................................................................................................................ 6-32 

Village of Gurnee ................................................................................................................................... 6-33 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-5  August 2017 

Village of Hainesville ............................................................................................................................. 6-34 

Village of Hawthorn Woods ................................................................................................................. 6-35 

City of Highland Park ............................................................................................................................ 6-36 

Village of Highwood .............................................................................................................................. 6-37 

Village of Indian Creek .......................................................................................................................... 6-38 

Village of Island Lake ............................................................................................................................ 6-39 

Village of Kildeer ................................................................................................................................... 6-40 

Village of Lake Bluff .............................................................................................................................. 6-42 

City of Lake Forest ................................................................................................................................ 6-43 

Village of Lake Villa ............................................................................................................................... 6-44 

Village of Lake Zurich ............................................................................................................................ 6-45 

Village of Libertyville ............................................................................................................................ 6-46 

Village of Lincolnshire ........................................................................................................................... 6-48 

Village of Lindenhurst ........................................................................................................................... 6-49 

Village of Long Grove ............................................................................................................................ 6-50 

Village of Mundelein ............................................................................................................................ 6-52 

Village of North Barrington .................................................................................................................. 6-53 

City of North Chicago............................................................................................................................ 6-54 

Village of Old Mill Creek ....................................................................................................................... 6-55 

Village of Port Barrington ..................................................................................................................... 6-56 

Village of Riverwoods ........................................................................................................................... 6-58 

Village of Round Lake ........................................................................................................................... 6-59 

Village of Round Lake Beach ................................................................................................................ 6-60 

Village of Round Lake Heights ............................................................................................................. 6-61 

Village of Round Lake Park ................................................................................................................... 6-62 

Village of Third Lake ............................................................................................................................. 6-63 

Village of Tower Lakes .......................................................................................................................... 6-64 

Village of Vernon Hills .......................................................................................................................... 6-65 

Village of Volo ....................................................................................................................................... 6-66 

Village of Wadsworth ........................................................................................................................... 6-67 

Village of Wauconda ............................................................................................................................. 6-68 

City of Waukegan .................................................................................................................................. 6-69 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-6  August 2017 

Village of Winthrop Harbor .................................................................................................................. 6-70 

City of Zion ............................................................................................................................................. 6-71 

Naval Station Great Lakes ..................................................................................................................... 6-72 

6.4 Implementation Strategy .............................................................................................................. 6-73 

Chapter 7: Plan Maintenance ............................................................................................... 7-1 

7.1 Plan Adoption .................................................................................................................................. 7-1 

7.2 Maintenance and Monitoring ......................................................................................................... 7-1 

7.3 Continued Public Participation ........................................................................................................ 7-2 

тΦп 9ǾŀƭǳŀǘƛƴƎ ǘƘŜ tƭŀƴΩǎ {ǳŎŎŜǎǎ .......................................................................................................... 7-2 

Appendix A: HMPC Participation and Documentation ...................................................... A-1 

Appendix B: Public Information Activities ......................................................................... B-1 

Appendix C: Progress on 2012 Action Plan & Comparison to Current Action Plan ....... C-1 

Appendix D:  Resolutions and FEMA Approval ................................................................. D-1 

 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-7  August 2017 

Table of Exhibits 

Exhibit 1: Lake County Municipalities .......................................................................... 1-4 

Exhibit 2: Lake County Townships .............................................................................. 1-5 

Exhibit 3: Lake County Elementary School Districts .................................................. 1-10 

Exhibit 4: Lake County High School Districts ............................................................ 1-11 

Exhibit 5: Lake County Current Land Use ................................................................. 1-15 

Exhibit 6: Lake County Environmental Resources Inventory ..................................... 1-16 

Exhibit 7: Lake County Critical Facilities .................................................................... 1-19 

Exhibit 8: Lake County Watersheds and Subwatersheds .......................................... 3-10 

Exhibit 9: Lake County 100 Year Floodplain and Floodway ...................................... 3-17 

Exhibit 10: Lake County ñFlood Problem Areasò ....................................................... 3-20 

Exhibit 11: Lake County Repetitive Flood Loss Areas ............................................... 3-24 

Exhibit 12: Lake County Tornado Touch Downs ....................................................... 3-36 

Exhibit 13: Lake County Hail over 0.75ò .................................................................... 3-44 

Exhibit 14: Lake County Lightning Events ................................................................. 3-48 

Exhibit 15: Lake County Dams .................................................................................. 3-66 

Exhibit 16: Lake County SMC Flood Audit and Floodplain Buyout Locations ............ 5-15 

Exhibit 17: Lake County Wetlands ............................................................................ 5-29 

 

Table of Figures 

Figure 1: Lake County Employment ............................................................................ 1-9 

Figure 2: Lake County Current Land Use .................................................................. 1-13 

Figure 3: Lake County Future Land Use Percentiles ................................................. 1-14 

Figure 4: Planning Steps ............................................................................................. 2-1 

Figure 5: Description of a Floodplain ........................................................................... 3-7 

Figure 6: Stratton Lock and Dam (Source: IDNR-OWR) ........................................... 3-11 

Figure 7: Operational Constraints Stratton Lock and Dam ........................................ 3-12 

Figure 8: Upper Midwest Wind Zones ....................................................................... 3-45 

Figure 9: Flash Density Associated with Lightning Strike .......................................... 3-46 

Figure 10: July 2011 Northern Illinois Storm ............................................................. 3-49 

Figure 11: 1954 Lake Michigan Seiche ..................................................................... 3-50 

Figure 12: ñDid You Feel Itò Reports for April 18, 2008 Earthquake .......................... 3-62 

Figure 13: NOAAôs National Weather Service Heat Index ......................................... 3-68 

Figure 14:  Wind Chill Chart ...................................................................................... 3-69 

Figure 15: Ravine and Tableland Preservation ......................................................... 3-75 

Figure 16: Example Garden from the Landownerôs Guide ........................................ 5-32 

Figure 17: Flood Forecast and Rain and Stream Gage Links ................................... 5-37 

 

  

file://///swf1.lakeco.org/SWData/PLANNING/All%20Natural%20Hazard%20Mitigation/2017%20Update/Plan-FINAL%20August%202017/Lake%20County%20ANHMP%202017%20Update%20FINAL%20v4.docx%23_Toc502654273
file://///swf1.lakeco.org/SWData/PLANNING/All%20Natural%20Hazard%20Mitigation/2017%20Update/Plan-FINAL%20August%202017/Lake%20County%20ANHMP%202017%20Update%20FINAL%20v4.docx%23_Toc502654282


Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-8  August 2017 

Table of Tables 

Table 1: Lake County Township Population Data .................................................................... 1-7 

Table 2: Lake County Municipalities Population Data .............................................................. 1-8 

Table 3: Current Land Use .................................................................................................... 1-13 

Table 4: Planned Future Land Uses ...................................................................................... 1-14 

Table 5: All Lake County Critical Facilities ............................................................................. 1-18 

Table 6: Lake County Critical Facilities Located in the 100-year Floodplain .......................... 1-18 

Table 7: Defined Risk Assessment Terms ............................................................................... 3-1 

Table 8: Hazard Mitigation Planning Committee Hazard Exercise Ranking ............................ 3-2 

Table 9: Presidential Disaster (DR) & Emergency Declarations (EM) ..................................... 3-3 

Table 10: Evaluation of Hazards for Inclusion in 2017 Risk Assessment ................................ 3-4 

Table 11: Summary of Lake County Assets ............................................................................ 3-5 

Table 12: Summary of Lake County Buildings and Building Value .......................................... 3-6 

Table 13: Fox River Watershed in Lake County .................................................................... 3-13 

Table 14: Des Plaines River Watershed in Lake County ....................................................... 3-14 

Table 15: North Branch of the Chicago River Watershed in Lake County ............................. 3-15 

Table 16: Lake Michigan Watersheds in Lake County ........................................................... 3-16 

Table 17: Lake County Floodplain Land Use ......................................................................... 3-18 

Table 18: Lake County Estimate of Flood Prone Land .......................................................... 3-18 

Table 19: Lake County Flood Problem Area Inventory Summary - 2016 ............................... 3-19 

Table 20: Lake County NFIP Flood Insurance Active Policies & Claims (2015) .................... 3-21 

Table 21: Lake County Repetitive Loss Structures ................................................................ 3-23 

Table 22: Lake County Repetitive Flood Loss Area Numbers and Names ............................ 3-25 

Table 23: ñFlood Auditedò Repetitive Loss Properties in Lake County ................................... 3-26 

Table 24: Past Occurring Flood Events in Lake County ........................................................ 3-27 

Table 25: Structures Located in Lake County Floodplains .................................................... 3-29 

Table 26: Estimated Market Value of Structures Located in Lake County Floodplains .......... 3-30 

Table 27: Enhanced Fujita Scale and Associated Damage ................................................... 3-32 

Table 28: Institutional Buildings ............................................................................................. 3-33 

Table 29: Educational Institutions (Elementary Schools, High Schools) ................................ 3-33 

Table 30: Metal Building Systems ......................................................................................... 3-34 

Table 31: Electric Transmission Lines ................................................................................... 3-34 

Table 32: Lake County Tornado History (1957-2016) (NCDC) .............................................. 3-37 

Table 33: Hail Size Reference ............................................................................................... 3-41 

Table 34: Lake County Hail Events (1963-2016) (NCDC) ..................................................... 3-42 

Table 35: High Wind Events in Lake County (2011-2016) ..................................................... 3-43 

Table 36: Lightning Strikes in Lake County (1995-2011) (NCDC) ......................................... 3-47 

Table 37: Severe Winter Storms in Lake County (1994-2016) (NCDC) ................................. 3-53 

Table 38: Drought Severity Classification .............................................................................. 3-57 

Table 39: Modified Mercalli Intensity ..................................................................................... 3-60 

Table 40: Recent Earthquakes in Illinois ............................................................................... 3-61 

Table 41: Class I and II Dams in Lake County ...................................................................... 3-65 



Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-9  August 2017 

Table 42: Relationship between Heat Index & Heat Disorders .............................................. 3-67 

Table 43: Cold Weather Threat Levels .................................................................................. 3-70 

Table 44: Extreme Heat Events in Lake County (1995-2016) ................................................ 3-71 

Table 45: Extreme Cold Events in Lake County (1996-2016) ................................................ 3-72 

Table 46: Summary of Lake County Natural Hazards ............................................................ 3-80 

Table 47: Lake County Hazard Identification Summary ......................................................... 3-81 

Table 48: IEMA Hazard Ratings for Lake County .................................................................. 3-83 

Table 49: Natural Hazard Mitigation Activities ......................................................................... 5-2 

Table 50: Lake County Plans and Ordinances ......................................................................... 5-4 

Table 51: Lake County WDO Certified Communities ............................................................... 5-7 

Table 52: Lake County Flood Insurance Status ..................................................................... 5-23 

Table 53: Historic Bridges in Lake County ............................................................................. 5-34 

Table 54: NWS Flood Forecast Points ................................................................................... 5-37 

Table 55: Lake County Flood Response Assignments .......................................................... 5-40 

Table 56: Summary of 2017 ANHMP Hazard Mitigation Action Items .................................... 6-18 

Table 57: Summary of 2012 Action Items and ANHMP Goals ............................................... 6-19 

 

 

 

 

  

file://///swf1.lakeco.org/SWData/PLANNING/All%20Natural%20Hazard%20Mitigation/2017%20Update/Plan-FINAL%20August%202017/Lake%20County%20ANHMP%202017%20Update%20FINAL%20v4.docx%23_Toc502654381
file://///swf1.lakeco.org/SWData/PLANNING/All%20Natural%20Hazard%20Mitigation/2017%20Update/Plan-FINAL%20August%202017/Lake%20County%20ANHMP%202017%20Update%20FINAL%20v4.docx%23_Toc502654393


Lake County All-Natural Hazards Mitigation Plan 

Table of Contents TOC-10  August 2017 

 

 

 

[This page intentionally left blank.] 

 

 



Lake County All-Natural Hazards Mitigation Plan 

Executive Summary ES-1  August 2017 

Executive Summary 
In 2006, Lake County and participating Lake County municipalities developed and 
adopted the first Lake County Countywide All-Natural Hazards Mitigation Plan (ANHMP). 
The Federal Emergency 
Management Agency 
(FEMA), through the 
Disaster Mitigation Act of 
2000 (DMA 2000) and the 
Stafford Act require that a 
community develop and 
adopt a FEMA-approved 
natural hazard mitigation 
ANHMP in order to be 
eligible for hazard 
mitigation grant funds. 
DMA 2000 and the 
Stafford Act require that 
the mitigation ANHMP be 
updated and re-adopted 
every five years to maintain grant eligibility. This 2017 ANHMP is the second update of 
the 2006 ANHMP. The ANHMP is multi-jurisdictional, meaning the County and the 
municipalities must adopt the ANHMP. 

This ANHMP meets all FEMA planning requirements including those of the FEMA 
National Flood Insurance Programôs (NFIP) Community Rating System (CRS). The 
ANHMP allows Lake County and the participating communities to receive Hazard 
Mitigation Assistance Program (HMA) grant funding from FEMA to fund mitigation 
projects. More can be learned about these programs at: http://www.fema.gov/hazard-
mitigation-grant-program. CRS allows participating communities to earn credit towards 
discounts in flood insurance premiums.  

While this ANHMP meets federal planning 
requirements, it has also been prepared to protect life, 
health and safety, and to reduce damage to property 
and infrastructure from natural hazards. This ANHMP 
assesses the natural hazards that affect Lake County, 
sets mitigation goals, considers mitigation efforts 
currently being implemented, evaluates additional 

mitigation strategies, and recommends mitigation actions to be implemented over the next 
five years. The mitigation actions are designed to protect the people and assets of Lake 
County, and designed to be undertaken by both the public and the private sectors. 

ANHMP Development 
The ANHMP update was conducted with the input of the Lake County Hazard Mitigation 
Planning Committee (HMPC), which includes Lake County departments and agencies, 
Lake County municipalities and other stakeholders.  The HMPC has been in place since 

ñHazard mitigation is defined as 

any sustained action taken to 

reduce or eliminate long-term risk 

to life and property from a hazard 

event.ò  

FEMA 

 
 Cuba Township, April 2013 

 Source: Civil Air Patrol  

 

http://www.fema.gov/government/grant/hma/index.shtm
http://www.fema.gov/government/grant/hma/index.shtm
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the development of the 2006 ANHMP and has been meeting annually. The efforts of the 
HMPC were coordinated by the Lake County Stormwater Management Commission 
(SMC) and Lake County Emergency Management Agency (LCEMA).  

The update of the ANHMP was based on discussion and data provided by the 
participating municipalities as they followed the recommended 10-step planning process. 
An ANHMP introduction and a description of the planning process are presented in 
Chapters 1 and 2. Natural hazards that can impact Lake County have been assessed in 
Chapter 3. Goals and guidelines established by the HMPC are presented in Chapter 4. 
Six mitigation strategies and a capabilities assessment of Lake County are examined in 
Chapter 5. The ANHMP action plan is detailed in Chapter 6, and procedures for 
monitoring and maintaining this ANHMP are included in Chapter 7.   

Chapter Summary 
Introduction 

Lake County is the most northeastern County in Illinois. The County Seat is Waukegan, 
Illinois. The County is composed of 53 individual communities and 18 townships. The total 
area of Lake County is 1,368 square miles with a land area of 448 square miles and the 
rest water.  

Land in the county slopes to the southeast. Lake County is 23.5 miles from north to south. 
At its widest point, the southern county border, Lake County is 22.6 miles from east to 
west. Elevations in the county range from 957 feet above sea level to 580 feet above sea 
level. There are four major watersheds in Lake County: Des Plaines River, Fox River, 
North Branch of the Chicago River, and Lake Michigan. 

Lake County has a population of 703,462 and a population density of 1,572 people per 
square mile, according to the 2010 U.S. Census. Approximately 260,310 housing units 
exist within the County. Lake County is the third most populated county in Illinois behind 
Cook County and DuPage County. The Lake County population makes up approximately 
5.5% of the total population in the State of Illinois.  

Lake County, Illinois, is subject to natural hazards that threaten the life, health, and safety of 
residents and visitors. Natural hazards have caused extensive property damage throughout the 
County and can be expected to cause more damage in the future. In recent years: 

¶Major flood events struck the County in 1979, 1982, 1986, 1993, 1996, 2000, 2004, 2008 and 
2013; 

¶Sixteen tornadoes have touched down since 1957; 

¶Severe thunderstorm, high winds, hail and rain impacted the County in 1996, 1998, 2002, 
2007 and 2011; 

¶Severe winter storms impacted the residents in 1999, 2000, 2008, 2011, 2012, 2013, 2014, 
and 2015; 

¶Wildfires burned acreage in 2003 and 2005;  

¶Extreme heat impacted the young and the elderly in 1999. 
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Planning Process 

The HMPC followed a 10-step planning 

process to update the ANHMP. The 

HMPC met three times from June to 

October 2016. The HMPC reviewed the 

hazards and their effects on people and 

property, considered a variety of ways to 

reduce and prevent damage, and 

recommended the most appropriate and 

feasible measures for implementation. 

Existing plans and programs were 

reviewed during the planning process. It 

should be underscored that this ANHMP 

does not replace other planning efforts, 

such as community comprehensive 

plans, or the Lake County 

Comprehensive Stormwater 

Management Plan. This ANHMP 

complements those efforts. 

 

The public was invited to participate 
through several concurrent means, 
including the HMPC meetings, online 
surveys, paper surveys, press releases, 
newsletter articles, and the Lake County 
website. A public meeting was held on 
October 21, 2016 at the Lake County 
Administration Building in Waukegan, 
Illinois. The public comment period 
extended from October 21 to November 
21, 2016. 

 

Natural Hazard Risk Assessment 

The HMPC reviewed all potential natural hazards that could impact Lake County, and 
evaluated them based on their causes, their likelihood of occurring, and their impact on 
people, property, critical facilities, and the local economy. The information was based on 
available technical studies and reports by the participating agencies and communities and 
on their past experiences. The table below shows the natural hazards that are the focus 
of this ANHMP and provides a summary of the hazardsô potential impact on Lake Countyôs 
health and safety, total assets, and economy from the risk assessment. 
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Summary of Impact on Natural Hazards 

 Impact on 

Hazard Health and Safety Buildings Critical Facilities Economy 

Floods (1% chance any year) Moderate High Moderate High 

Floods (10% chance any year) Moderate Moderate Moderate Moderate 

Tornado (Countywide) High High Moderate Moderate 

Tornado (Community)  High High Moderate Moderate 

Severe Summer Storms Moderate Moderate Moderate Low 

Severe Winter Storms Moderate Moderate Moderate Low 

Drought High Moderate Low Moderate 

Earthquake Low Low Moderate Low 

Dam Failure -- -- -- -- 

Extreme Temperatures Low Low Low Low 

Erosion Moderate Low Low Moderate 

Power Outage High Low Low Low 

 

All exhibits included in Chapters 3 and 5 will be available on the SMC website. Exhibits 

can be downloaded at: http://www.lakecountyil.gov/2369/All-Natural-Hazards-Mitigation-Plan 

 

Hazard Mitigation Goals and Guidelines 

The goals of the ANHMP were reviewed and reaffirmed by the HMPC. The ANHMP goals 
are: 

Goal 1. Protect the lives, health, and safety of the people of Lake County from the 
impact and effects of natural hazards. 

Goal 2. Protect public services, utilities and critical facilities from potential damage 
from natural hazard events. 

Goal 3:  Mitigate existing buildings to protect against damage from natural hazard 
events.  

Goal 4. Ensure that new developments do not create new exposures of people and 
property to damage from natural hazards. 

Goal 5.  Mitigate to protect against economic and transportation losses due to 
natural hazards. 

Chapter 4 presents guidelines developed by the HMPC to achieving the above goals and 
to facilitate the development of hazard mitigation action items. 

Hazard Mitigation Strategies 

The HMPC then considered mitigation strategies for the natural hazards shown on page 
ES-4. The HMPC reviewed current preventive mitigation measures being implemented 
by the County and municipalities. Preventive measures include activities such as building 
codes and the enforcement of the Lake County Watershed Development Ordinance. Lake 

http://www.lakecountyil.gov/2369/All-Natural-Hazards-Mitigation-Plan
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County is very strong in preventive measures through floodplain regulations and 
sustainable projects. 

Property protection mitigation measures are used to modify buildings or property subject 
to existing damage. The HMPC agreed that special attention should be given to floodplain 
areas and designated repetitively 
flooded areas. SMC should continue 
with their voluntary floodplain 
acquisition program. Many measures 
can be implemented by the property 
owners, such as dry and wet 
floodproofing. Appropriate 
government activities include public 
information, technical assistance and 
financial support. Emphasis has also 
been placed on critical facilities; 
understanding their vulnerability to 
wind and severe storm hazards. 

Natural resource protection activities are aimed at preserving (or in some cases restoring) 
natural areas. They include preserving wetlands, control of erosion and sedimentation, 
stream restoration, and urban forestry. Urban forestry programs are encouraged to 
protect utility lines during wind and ice storms.  

The HMPC called for a better understanding of flood and other hazards to improve 
emergency management ï preparedness, response and recovery.   

Structural mitigation projects, such as the regional detention basins are still important 
within the Countyôs comprehensive watershed management program. Additional 
watershed studies are still needed. The HMPC also recommended that each community 
establish a formal and regular program of drainage system maintenance and examine 
drainage improvements. 

The HMPC identified numerous subject areas that would benefit from a coordinated public 
information program to focus on residents and property owners obtaining proper 
insurance and ways for people to protect themselves and their property from natural 
hazards.  

 

Case Study: Lake Countyôs Flood Hazard Mitigation Program 

The Lake County Stormwater Management Commission began purchasing repetitively damaged 
homes and properties in 1998 utilizing funds from FEMAôs Pre-Disaster Mitigation, Hazard Mitigation 
Grant, and Severe Repetitive Loss Grant programs. 

Grant funding received to date amounts to over $9 million for the purchase of 198 structures and 
properties in the Village of Gurnee, the Village of Round Lake Heights, unincorporated Wauconda 
Township and other areas throughout the county. A mix of local cost-share funding has included Lake 
Countyôs Capital Improvement Program, local municipalities and SMC. 
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Mitigation Action Plan 

The action plan outlines the recommended activities and initiatives to be implemented 
over the next five years. It is understood that implementation is contingent on the 
availability of resources (staff and funding). The action plan identifies those responsible 
for implementing the action items, and when they are to be completed.  

Mitigation actions are not limited to those listed in the action plan. Other recommendations 
in this ANHMP (Chapter 5) should be implemented as opportunities arise. 

There are 33 action items included in this ANHMP update. The first two action items are 
administrative. The first action item calls for the formal adoption of this ANHMP. Formal 
adoption is a requirement for recognition of the ANHMP by mitigation funding programs. 
The HMPC will provide the mechanism and a vehicle for the ANHMP to be implemented, 
monitored, evaluated and updated, and for continued public involvement. The HMPC will 
report to the County Board and municipal councils and boards, annually, and participate 
in the next five-year update. 

The other action items are mitigation program items. Many are ongoing activities of 
stormwater management and emergency management offices and agencies. The action 
items were prioritized by the HMPC based on action that they felt should be implemented 
countywide and which each municipality should undertake. Below is a list summarizing 
the action items included in Chapter 6. Action items are also presented as community-
specific action items in Chapter 6. 

2017 ANHMP Action Items ï for All Agencies and All Communities 
 

1.   Adoption 19. Continue to Map Natural Hazard Impacts 
      & Continue Vulnerability Assessments 2.   Monitor & Maintain 

3.   Incorporate ANHMP in Other Plans 20. SMC Flood Mitigation Projects 

4.   Implement WDO & NFIP 21. Development of Flood Stage Maps 

5.   Public Information 22. Snow Removal Plan 

6.   Alternate Power Sources 23. Utility Tree Trimming 

7.   Mitigation of Critical Facilities 24. Sump Pump Disconnects 

8.   Capacity of Drainage Systems 25. Local Drainage Studies 

9.   Maintain Drainage Systems 26. Increase Detention 

10. Property Protection Projects 27. SMC Flood Mitigation Projects 

11. Reduce Inflow and Infiltration 28. Development of Flood Stage Maps 

12. Wind Mitigation & Safe Rooms 29. Snow Removal Plan 

13. Tree City USA 30. Investigate Countywide Warning System 

14. NIMS Compliance 31. Investigate Future Conditions & the Impact 
       on Depth and Frequency of Flooding 

15. Improve Building Codes 32. Lincolnshire Creek Improvements 

16. Seek Grant Funding 33. Mitigate Septic Discharge; Leaching into  
       Waterways 

17. StormReady 34. Emergency Response 

18. CRS Participation 35. Implement the FFRMS 
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Plan Adoption 

This ANHMP serves to recommend mitigation measures for Lake County. Adoption is 
also a requirement for recognition of the ANHMP by FEMA for mitigation funding 
programs. 

The adoption of this Lake County All-Natural Hazards Mitigation Plan will be done by 
resolution of the County Board, the city councils, and boards of trustees of each 
participating municipality. The municipal resolutions will adopt each action item that is 
pertinent to the community and a person responsible for it will be assigned. With adoption, 
the County and each municipality are individually eligible to apply for FEMA mitigation 
grant funding. 

Summary 

This 2017 update to the ANHMP was developed by the Lake County HMPC as a multi-
jurisdictional ANHMP to meet federal mitigation planning requirements. This ANHMP 
updated the examination of natural hazards facing Lake County, establishes mitigation 
goals, evaluates and highlights the existing mitigation activities underway in Lake County, 
and recommends a mitigation action plan for the County and municipalities to undertake 
in the next five years. The mitigation efforts included in this ANHMP are for protecting 
people, property and other assets of Lake County. Some action items are ongoing efforts; 
others are new. Implementation of all action items is contingent on the availability of staff 
and funding. 

This ANHMP will be adopted by resolution by the County and each participating 
municipality. This ANHMP will be implemented and maintained through both countywide 
and individual initiatives, as funding and resources become available. 
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Chapter 1: Introduction 
Lake County, located in northeastern Illinois, is subject to natural hazards. Flooding, 
severe summer and winter storms, extreme cold and heat, and tornadoes are the most 
significant natural hazards that affect Lake County. These are some of the natural 
hazards that have the potential to threaten both life 
and property.  

Significant tornadoes have struck the County in 
1965, 1996, 1997 and in 2015. In the past, flooding 
is the natural hazard that has created the most 
damage and disruption to Lake County. Historical flooding in the Des Plaines watershed 
in 1986 caused over $6 million in property damage. Large flood events were also 
experienced in 1993, 1996, 2000, 2004 and 2013. Lake County can also experience 
dangerous winds. High winds reaching 66 miles per hour were recorded as recently as 
2002 and 100 miles per hours in July 2011. The County is also susceptible to severe 
winter storms. The latest, in early 2011 where parts of Lake County received over 20 
inches of snow. During this storm, winds over 60 miles per hour were recorded causing 
snow drifts as high as 7 feet and resulting in numerous traffic accidents and hundreds of 
stranded motorists. In April 2013, severe storms with intense rainfall created substantial 
flooding in urban areas; areas outside of the mapped floodplains. caused flood damage 
throughout much of northeastern Illinois.  

Lake County understands the importance of addressing these natural hazards, as well as 
others, to minimize their damages and reduce chances for loss of life. Lake County 
mitigation programs include the implementation of the countywide Lake County 
Watershed Development Ordinance, developed 
by the Stormwater Management Commission 
(SMC) in 1992 to regulate new development so 
that flood problems do not increase and to limit 
building activities in the floodplain. Also, the SMC 
established a flood prone property buyout program 
to remove structures of high flood risk from flood 
problem areas. Since its establishment in 1997, 
this program had bought over 60 high-risk homes using Federal Emergency Management 
Agency (FEMA) mitigation grant funds, State funds and local funds. Lake County and 
Lake County municipalities enforce building codes to protect structure from wind and 
seismic hazards.  

Lake County and the planning committee developed and adopted the Lake County All-
Natural Hazards Mitigation Plan (ANHMP) in 2006 as a multi-jurisdictional plan. The 
ANHMP was updated in 2012. This Lake County ANHMP is an update to the 2012 plan.  

1.1 Purpose of the Plan 

The ANHMP allows Lake County and the participating communities to be eligible for 
hazard mitigation grant funding through the FEMA the Hazard Mitigation Assistance 
(HMA) program. The HMA program includes the Hazard Mitigation Grant Program, the 



Lake County All-Natural Hazards Mitigation Plan 

Introduction 1-2 August 2017 

Pre-Disaster Mitigation Program, and the Flood Mitigation Assistance funds. The HMA 
program administers the hazard mitigation components of the Disaster Mitigation Act of 

 2000 (Public Law 106-390) and the Stafford Act. Both Acts require communities to 
develop and adopt a FEMA-approved natural hazard mitigation plan before mitigation 
grant funds can be awarded.   

This ANHMP meets all of FEMAôs hazard mitigation planning requirements including 
those of the FEMA National Flood Insurance Programôs (NFIP) Community Rating 
System (CRS). CRS allows participating communities to earn credit towards discounts in 
flood insurance premiums. HMA requires that mitigation plans be updated and readopted 
every five years. The Lake County SMC has received mitigation grant dollars from FEMA 
because of the ANHMP, and these grants have benefited property owners in incorporated 
and unincorporated communities in Lake County.  

The ANHMP has also been prepared so that Lake County and participating communities 
can take a proactive approach to reduce the impact of natural hazards. The ANHMP 
identifies the hazards affecting the County, assesses vulnerability to the hazards, 
determines those hazards that have the greatest effect, determines the capability of local 
government to implement mitigation actions, and then recommends actions that will avoid 
or minimize the vulnerabilities to the hazards. 

Mitigation, as defined by the FEMA, is ñsustained action to reduce or eliminate the long-
term risk to people and property from hazards and their effects.ò By evaluating the 
Countyôs geography, geology, climatology, economics, infrastructure, land use controls, 
development regulations and expected growth, we can understand natural hazard 
vulnerabilities. By exercising foresight when evaluating new development and 
redevelopment, and by taking actions to reduce the risk to the existing built environment, 
harm to people and damage to property from natural hazards can be reduced. 

1.2 Organization of the Plan 

This update of the ANHMP has been organized into seven chapters:  

Á Chapter 1 ï Introduction - includes the ANHMPôs purpose and organization, 
provides an overview of County, a summary of Lake County land use, base maps, 
and a summary of critical facilities. 

Á Chapter 2 ï Planning Process ï presents the planning process followed for this 
update and summarized the changes made since the 2012 ANHMP. This chapter 
includes communities represented on the Lake County Hazard Mitigation Planning 
Committee.  

Á Chapter 3 ï Risk Assessment - discusses the natural hazards that can impact Lake 
County as well as the summary of changes to these hazards found during the 
update process. 

Á Chapter 4 ï Mitigation Goals ï presents the Lake County mitigation goals and 
guidelines.  
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Á Chapter 5 ï Mitigation Strategies and Capabilities Assessment ï provides a 
description of six mitigation strategy categories and summarized mitigation 
activities already underway in Lake County and recommendations for additional 
activities. The Chapter also considers the current capabilities of the County and 
each municipality for implementing additional mitigation measures. 

Á Chapter 6 ï Action Plan ï discusses the consideration of countywide and 
community-specific mitigation action items to be implemented as staff and funding 
resources allow. 

Á Chapter 7 ï Plan Maintenance ï discussed plan adoption, outlines the ANHMP 
maintenance and monitoring efforts, continued public participation, and evaluating 
the plan. 

1.3 Lake County Overview 

Lake County is the most 
northeastern County in Illinois, and 
is part of the Chicago metropolitan 
area along with Cook, Will, Kane and 
DuPage Counties. The County Seat 
is Waukegan, Illinois. The total area 
of Lake County is 1,368 square 
miles; with a land area of 448 square 
miles and the rest water. Elevations 
in the county range from 957 feet 
above sea level to 580 feet above 
sea level. Land in the county slopes 
to the southeast. Much of the water 
area in Lake County is Lake 
Michigan.  

The County is composed of 53 
individual communities (some 
partially in other counties) and 18 
townships. Lake County borders 
McHenry County to the west, Cook 
County to the south, and Lake 
Michigan to the east. Lake County is 
23.5 miles from north to south. At its 
widest point, the southern county 
border, Lake County is 22.6 miles 
from east to west. A map of Lake 
County and municipalities is 
provided in Exhibit 1: Lake County 
Municipalities, and a map of the 
townships is provided in Exhibit 2: 
Lake County Townships.  
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Exhibit 1: Lake County Municipalities 

  
















































































































































































































































































































































































































































































































































