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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, and 
2004; 

• Sixteen tornadoes have touched down since 1957;  
• Severe thunderstorm, high winds, hail and rain impacted the County in 1996, 

1998, and 2002 
• Severe winter storms impacted the residents in 1999 and 2000; 
• Wildfires burned acreage in 2003 and 2005; and  
• Extreme heat impacted the young and the elderly in 1999.   

 
To better understand these existing hazards’ impacts on people and property and to 
consider how to address them in the future, the Lake County Administrators Office, the 
Stormwater Management Commission, and the communities of Lake County jointly 
undertook the preparation of this County-Wide All Natural Hazards Mitigation Plan. 
 
The incentive for states and local governments to undertake natural hazard mitigation 
planning was given impetus on October 30, 2000, when the President signed the Disaster 
Mitigation Act of 2000 (DMA 2000, Public Law 106-390).  The law encourages and 
rewards local and state pre-disaster planning, promotes sustainability as a strategy for 
disaster resistance, and is intended to integrate state and local planning with the aim of 
strengthening statewide mitigation planning.  The State of Illinois has prepared a State 
Mitigation Plan that has been approved by FEMA.  The Illinois Emergency Management 
Agency, with FEMA’s assistance, has conducted mitigation planning training throughout 
the State to encourage communities to prepare their own plans.  This Plan will help Lake 
County take advantage of state and federal pre and post-disaster funding opportunities for 
eligible hazard mitigation projects.   
 
The Plan was developed by the County-Wide All Natural Hazard Mitigation Team.  The 
Team members include representatives of County offices, local jurisdictions, Agencies, 
and public and private stakeholders.  The Team also included those communities who 
may have later opted not to continue in the planning process (for a complete list, see the 
Acknowledgements).  The Team reviewed the consultants’ work in development of the 
Plan.  The Plan was prepared following a planning process that incorporates four phases 
of hazard mitigation planning as recommended by the Federal Emergency Management 
Agency (FEMA) in the “How-to” hazard mitigation planning guidance.    
 
The Plan identifies activities that can be undertaken by both the public and the private 
sectors to reduce safety hazards, health hazards, and property damage caused by natural 
hazards.  It focuses on six high-risk natural hazards and five moderate risk natural 
hazards facing Lake County.  The high risk natural hazards include floods, high winds, 
tornadoes, severe thunderstorms, hail, and severe winter storms.  The moderate risk 
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natural hazards include dam failures, wildfires, ravine bank erosion, lake erosion and 
extreme heat.  The full County-Wide All Natural Hazard Mitigation Plan for Lake 
County can be viewed or downloaded at http://www.co.lake.il.us/smc. 
 
The Team reviewed a list of hazards considered, the reason why they were or were not 
included as a hazard affecting Lake County, the source of information used for making 
the determination, and the disposition as to whether a profile and vulnerability 
assessment was to be made.  The following table was prepared. 
 

Table 3-1: Hazard Identification 
 

Hazard Why Identified Source of Information Disposition 
Flood Riverine and depressional 

flooding 
www.crh.noaa.gov/lot/science/
may-2004/index.htm 
www.co.lake.il.us 

High Risk - Profile and vulnerability 
assessment. 

High Wind Some damage from high 
wind events have occurred 
in this community in the 
past. 

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) Generates an 
online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Tornado Several Tornadoes have 
occurred in this community 
in the past. Tornadoes can 
cause significant deaths 
and injuries.  

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) - Generates 
an online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Severe 
Thunderstorm 

Some damage from 
thunderstorms has 
occurred in this community 
in the past. 

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) - Generates 
an online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Hail Some damage from hail 
storms has occurred in this 
community in the past. 

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) - Generates 
an online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Severe Winter 
Storm 

Some damage from 
severe winter storms has 
occurred in this community 
in the past.   

www.crh.noaa.gov/lot/science/
no1597/no1597.htm 
National Weather Service 
Central Region  

High Risk - Profile and vulnerability 
assessment. 

Dam Failure Municipalities identified 
dam failure as a natural 
hazard. 

Public Meeting (9/28/, 2004). 
The Illinois Department of 
Natural Resources have 
identified 32 dams. 

Moderate Risk - Profile  

Wildfire Observed Fire Danger 
Class – moderate 
Municipalities identified 
wildfire as a limited natural 

FEMA, National Map 
Keetch-Byram Drought Index 
www.fs.fed.us/land/wfas.html 
(Forest Service Department of 

Moderate Risk - Profile  
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Table 3-1: Hazard Identification 
 

Hazard Why Identified Source of Information Disposition 
hazard. Agriculture / Wildland Fire 

Assessment System) 
Ravine Bank 
Erosion 

Ravine Bank Erosion 
action has resulted in 
erosion and retreat of 
bluffs that averages more 
than 9 inches per year and 
locally exceeds 3 feet per 
year.  

ISGS - www.isgs.uiuc.edu 
Illinois State Geological Survey 
Website 

Moderate Risk - Profile  

Lake Erosion Periodic intense 
stormwaves, as well as 
high water levels have 
caused damage to the 
shoreline 

www.water.usgs.gov/pubs/fs; 
www.water.usgs.gov 
USGS Fact Sheet Website (fs-
013-96) 
 

Moderate Risk - Profile  

Extreme Heat  Area has been subject to 
extreme heat on occasion 

www.crh.noaa.gov/lot/science/j
ul1395/jul1395.htm 
National Weather Service 
Central Region  

Moderate Risk - Profile  

Drought One past occurrence in the 
County. 

FEMA national map of drought 
potential 

Described and considered low risk; 
therefore not profiled. 

Earthquake Possibly eight or more 
occurrences in the State.  
None of the earthquakes 
were in Lake County. 

www.water.usgs.gov/pubs/fs 
USGS Fact Sheet Website (fs-
013-96) 

Described and considered low risk; 
therefore not profiled. 

Expansive Soils No indication of significant 
damage in the past. 

  Described and considered low risk; 
therefore not profiled. 

Land 
Subsidence 

No indication of significant 
damage in past. 

  Described and considered low risk; 
therefore not profiled 

Avalanche     Not considered a threat; therefore 
not profiled. 

Coastal Storm     Not considered a threat; therefore not profiled.  
Coastal storms are associated with oceans. 

Hurricane No events reported   Not considered a significant threat; therefore 
not profiled. 

Tsunami  No events reported   Not considered a threat; therefore not profiled. 

Volcano  No events reported   Not considered a threat; therefore not profiled. 

 
The Plan also includes a capability assessment which identifies existing capabilities, 
resources, and opportunities for improvement that the County can use to address future 
impacts from hazards.  Lake County, the Stormwater Management Commission (SMC), 
and the municipalities have a number of plans, ordinances, and programs that can help 
prevent or minimize possible future impacts of hazards and can be upgraded in 
coordination with this plan.  Table 4-1 at the end of Section 4 discusses the communities’ 
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capabilities, including the types of plans, ordinances, GIS software, and types of maps for 
each of the participating communities  
 
The Team established the goals for this planning effort.  The goals were developed to 
reflect current community priorities, to be consistent with countywide planning efforts, 
and in consideration of the impact of each natural hazard that affects Lake County as a 
whole.  The Committee participated in several exercises to outline the goals for this Plan.  
Overall, proactive and continuous efforts to reduce vulnerability, a good level of 
understanding of hazards and emergency and response capabilities of the communities, 
and an education of the public were the concerns of the Team.  
 
The Team brainstormed the entire range of alternatives for activities that are applicable to 
Lake County considering the hazards, the vulnerabilities, the capabilities and the goals of 
this plan and developed alternative actions for the plan.   
 
Each community prioritized the actions that apply to their jurisdiction or concurred with 
county-wide actions. 
 
The Team identified the high priority actions and identified the appropriate agency to 
coordinate the actions.  For all identified high priority hazards, the Plan will include 
actions to: 
 

• Identify the number and type of existing structures, infrastructure and critical 
facilities at risk;  

• Identify the number and type of future structures, infrastructure and critical 
facilities that could be at risk; 

• Identify the potential dollar losses from vulnerable hazards; 
 
Using the alternative actions described in Section Five, the Team identified those actions 
that the County and affected jurisdictions should implement.  Considerations included the 
jurisdiction’s ability to implement the actions, whether the actions were technically 
feasible, the cost/benefit of the actions, the support of the residents, and the support of the 
elected officials.  The communities were asked to prioritize the high priority actions in 
two ways.  The first way was within each hazard (Table 6-1A) and the second way was 
an overall ranking (Table 6-1B).  The community participants ranked the high priority 
actions within each hazard alphabetically and ranked the overall high priority actions 
numerically.   
 
The top ten high priority actions are presented on the following table.   
 

Hazard High Priority Actions Rank
All Hazards Public education/communication 1 
All Hazards Establish County natural hazard mitigation emergency response team 2 
Tornado     Maintain/update ESDA Plans that determine response and recovery responsibilities 3 
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Hazard High Priority Actions Rank
All Hazards Establish an emergency response assessment team 4 

All Hazards     Describe vulnerability in terms of the types and numbers of future buildings, 
infrastructure, and critical facilities located in the identified hazard areas 5 

Flood Improve capacity of drainage systems 6 
Flood Implement maintenance programs for drainage systems 7 
Flood Reduce Inflow and infiltration /sewer backups 8 
Flood Maintain compliance with the NFIP 9 
All Hazards Establish a health department emergency response assessment team 10 
 
During the prioritization process, members of the Team were encouraged to consider 
actions that had a positive benefit-cost ratio and that were clearly implementable.  A cost 
benefit review was completed on all actions.  The estimated costs for the actions were 
broken down into high/medium/low.  The estimated benefits are the product of the 
average annual benefit and the expected life of the structure or service.  The same 
parameters used for the costs were used for the benefits.  In addition, the cost and benefit 
for each action item by community was determined and identified as high, medium, or 
low, along with the person responsible for implementation, supporting agencies, potential 
funding sources, and the proposed timeframe for implementation.  The Plan concludes 
with Section Seven, which outlines the plan maintenance, procedures for monitoring, 
evaluation and update of the Plan over a five-year planning horizon with continued public 
participation, and integration of post-disaster policies and procedures into this plan. 
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Each year, millions of Federal, State and local dollars are spent responding to and 
recovering from disasters.  While no one can argue with the aim of helping our neighbors 
to recover from catastrophes, it can be argued that much of the money spent was wasted 
money.  Why call it - wasted money?  Because actions can be taken to limit many of the 
risks to individuals, families, and businesses and reduce assistance in the future.  Those 
actions are known as “Mitigation.”  Mitigation, as defined by the Department of 
Homeland Security’s (DHS) Federal Emergency Management Agency (FEMA), is 
“sustained action to reduce or eliminate the long-term risk to people and property from 
hazards and their effects.”  By evaluating the County’s geography, geology, climatology, 
seismology, economics, infrastructure, engineering, land use controls, building codes and 
the built environment we can understand our vulnerabilities.  By exercising foresight in 
reviewing and approving proposals for new development and redevelopment and by 
taking actions to reduce the risk to the existing built environment, damage from natural 
hazards can be reduced, and the benefits of natural disaster reductions can be reaped by 
the communities. 
 
The County-Wide All Natural Hazards Mitigation Plan for Lake County, Illinois (the 
Plan), has been prepared so that the County and participating communities can take a 
proactive approach to reduce the impact of hazards.  The Plan 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. 
 
1.1 PURPOSE 
 
The County-Wide All Natural Hazards Mitigation Plan can help Lake County and 
participating communities become more sustainable and disaster resistant through 
selection of the most appropriate mitigation actions, based on the knowledge gained in 
the hazard identification, vulnerability assessment, and capability assessment process.  
The Plan will allow the communities to focus efforts on those hazards that the community 
deems are most important to mitigate.  The participants can then determine and set 
priorities for implementation of the Plan.  The Plan also provides a forum for engaging in 
partnerships that could provide technical, financial and/or staff resources in the County’s 
efforts to reduce the effects, and hence the costs, of natural hazards.  Figure 3-14 
identifies the participating communities in the Plan. 
 
The County-Wide All Natural Hazards Mitigation Plan will make Lake County and the 
participating communities eligible to apply for funding from FEMA’s Hazard Mitigation 
Grant Program (HMGP), Pre-Disaster Mitigation (PDM) Program and Flood Mitigation 
Assistance (FMA) Program to fund mitigation activities.  In addition, the Plan will help 
communities that decide to participate in the National Flood Insurance Program’s (NFIP) 
Community Rating System (CRS) obtain additional points toward the reduction in flood 
insurance costs.           
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The incentive for states and local governments to undertake natural hazard mitigation 
planning was given impetus on October 30, 2000, when the President signed the Disaster 
Mitigation Act of 2000 (DMA 2000, Public Law 106-390).  The law encourages and 
rewards local and state pre-disaster planning, promotes sustainability as a strategy for 
disaster resistance, and is intended to integrate state and local planning with the aim of 
strengthening statewide mitigation planning.  The State of Illinois has prepared a State 
Mitigation Plan that has been approved by FEMA.  The Illinois Emergency Management 
Agency, with FEMA’s assistance, has conducted mitigation planning training throughout 
the State to encourage communities to prepare their own plans.   
 
1.2 ORGANIZATION OF THE PLAN 
 
The following sections of The County-Wide All Natural Hazards Mitigation Plan for 
Lake County presents detailed information to support the purpose of this Plan.   

 Section One, includes the introduction to the Plan and the background of why the 
County and the participating communities are preparing the plan.  

  Section Two describes the process followed by the Mitigation Planning Team.  
  Section Three summarizes the results of the Hazard Identification and 

Vulnerability Assessment process including any unique risks, the effect of 
development trends on the County, and participating communities’ vulnerability 
to the hazards.   

 Section Four is a summary of the capabilities of the County and participating 
communities to mitigate the effects of the hazards.  

  Section Five lists the goals that the County and Communities wish to accomplish 
in implementing the Plan, and the possible mitigation actions that were 
considered.   

 Section Six is the Prioritized Mitigation Actions that would best accomplish the 
goals of the plan, along with the Implementation Strategy for the actions. 

 Section Seven outlines the Plan maintenance, evaluation and updates procedures, 
continued public participation over a five-year period, and integration of post-
disaster policies and procedures into this plan. 

 
Maps, Meeting Agendas, Meeting Minutes, Invitation Letters, Resolutions of Adoptions, 
etc., are all included in the Appendixes. 
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The process of hazard mitigation planning requires a systematic approach to integrate 
research and analysis of hazards, development of a strategy to address vulnerabilities, and 
stakeholder priorities.  The planning process also determines how to reduce or eliminate 
the loss of life and property damage resulting from naturally occurring hazards.  This All 
Natural Hazards Mitigation Plan was prepared for Lake County by following a planning 
process that incorporates the four phases of hazard mitigation planning (see Figure 2-1) 
as recommended by FEMA in the “How-to” hazard mitigation planning guidance (FEMA 
386-1 to -4). 

 
Figure 2.1 – Four Phases of Hazard Mitigation Planning Process 
Source:  State and Local Mitigation Planning How-To Guides (FEMA 386-1 to -4) 
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2.1 DESIGNED BY LAKE COUNTY 
Community input and participation were key elements of the All Natural Hazard 
Mitigation Planning process.  Many, but not all, of the communities that make up Lake 
County participated in the plan.  In total, 51 municipalities and 12 organizations (see 
Acknowledgements) participated in the planning process.  This included those 
communities who may have later opted to not continue in the process.  The Team 
reviewed the consultants’ work in development of the plan.  The Hazard Mitigation Team 
engaged the communities through these primary methods: 
 
All planning meetings were open to the public as noted in press releases and on the Lake 
County websites.  The official public comment review period and subsequent public 
hearing were open to the public.  Press releases, Lake County TV, and Stormwater 
Management Commission (SMC) and Lake County websites were also used to advertise 
comment opportunities.  In addition, the Lake County Emergency Management Agency 
in its monthly meetings with community emergency managers, continuously advertised 
the all hazard mitigation plan meetings.  The concept of mitigation and its impact on the 
community was also discussed, sometimes at length.  The nominal attendance at these 
monthly meetings was approximately 40 participants.  The organization name is the Lake 
County Emergency Managers Coordinating Council.  When meeting dates were known, 
these were passed on and published in our minutes.  Promotion of advanced planning, 
mitigation, and cooperative efforts was a constant. 
 
The draft Lake County All Natural Hazards Mitigation Plan was available to be viewed 
at libraries throughout the county, township, municipal, and County offices, and agencies, 
and school districts. Per SMC's own policies, adjacent jurisdictions and state and regional 
agencies were invited to be involved in the planning process and received a copy of the 
plan for review and comment. In addition, the draft plan was made available on the 
County of Lake and SMC websites. Press releases included where the public could view 
the plan and forward comments. 
 
Opportunities for neighboring communities, agencies, businesses, academia, nonprofits, 
and other interested parties to be involved in the planning process were made available 
and are referenced below: 

Lake City Natural Resources & Conservation 
Chicago Tribune 
IEMA 
IDNR-OWR 
Lake County Farm Bureau 
Cook County Highway Department 
US Fish & Wildlife Service 
Solid Waste Agency of Lake County 
FEMA - Region V 
NIPC 
Lake County Municipal League 
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2.2 ORGANIZING FOR THE PLAN 
The first phase of the hazard mitigation planning process involves organizing for the 
plan.  The plan will meet the requirements of the Disaster Mitigation Act of 2000 (DMA 
2000), and the Flood Mitigation Assistance (FMA) Program.  The DMA 2000 is 
discussed in Section One of this Plan.  FMA is a mitigation program funded by the 
National Flood Insurance Fund.   
 
The Mitigation Planning Team is comprised of members representing County offices, 
Agencies, a majority of the municipalities in Lake County, and public and private 
stakeholder organizations.  A list of the planning team members, their titles, the 
communities they represent, and the meetings that they attended is included in Appendix 
G.  Members of the Mitigation Planning Team, interested citizens, local officials, 
Agencies, and consultants, who included professional planners, were involved in the 
preparation of the plan.  The planning team participants and attendance matrix are 
provided in Appendix G.  The invitational letters for each meeting, the agendas, minutes, 
and press releases are provided in Appendix J.  The planning team met 7 times 
throughout the course of the study with discussion of the final plan on November 30, 
2005: 

• August 4, 2004 – Kick-off meeting with County and consultants. 
• September 28, 2004 
• December 1, 2004 
• January 20, 2005 
• February 16, 2005 (Workshop) 
• August 4, 2005 (Workshop) 
• November 30, 2005 
 

The Lake County Department of Information and Technology GIS-Mapping Division, 
SMC, and URS CORPORATION, a hazard mitigation-consulting firm, provided 
technical support for the planning effort. 

2.3 ASSESSING RISKS 
The second phase of the hazard mitigation planning process involves an assessment of 
risks posed by different hazards to Lake County.  The overall purpose of the risk 
assessment is to provide a factual basis for the actions proposed in the strategy to reduce 
losses from identified hazards.  The risk assessment must provide sufficient information 
to enable the Mitigation Planning Team to identify and prioritize appropriate mitigation 
actions to reduce losses from identified hazards.   
 
To be eligible for the Hazard Mitigation Grant Program (HMGP) or pre-disaster 
mitigation (PDM) project funds Lake County must have a Multi-Hazard Mitigation Plan 
that is approved by the Federal Emergency Management Agency (FEMA) and the risk 
assessment must also meet the criteria specified in DMA 2000 Crosswalk and the FMA 
checklist regarding the hazard identification and risk assessment components of local 
hazard mitigation plans.  
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The tasks involved with conducting the vulnerability assessment for this plan included; 
hazard identification, inventory of community assets vulnerable to the hazards, hazard 
events profile, magnitude, history, probability, impacts, flood insurance claims, repetitive 
losses, flood audits, future development trends, and mapping these components.  The 
consultants performed the technical analyses and presented the results to the Mitigation 
Planning Team and members of the public at the September, December, January, 
February and August meetings.  A detailed discussion on the methodology used and the 
findings are presented in Section Three of this document.   

2.4 DEVELOPING THE MITIGATION STRATEGY 
The third phase of the hazard mitigation planning process involves developing the 
mitigation strategy. There are four major elements to this phase of the planning process: 
develop mitigation goals; identify and prioritize mitigation actions; prepare an 
implementation strategy; and document the mitigation planning process.  
The Hazard Mitigation Strategy provides a roadmap to help guide the communities of 
Lake County to a safer and more sustainable future.  
 
The mitigation strategy was developed in combination with the results of the preliminary 
draft hazard identification, profile, vulnerability assessment, and capability assessment. 
The Mitigation Planning Team provided comments on the hazards that affect Lake 
County and discussed vulnerability assessment concepts and how to present useful 
information in the plan so that it accurately informs the community.  The Mitigation 
Planning Team also discussed the goals and alternative actions in a brainstorming session 
facilitated by the consultants during the February 16, 2005 and the August 4 Workshops. 
The Planning Team made decisions regarding the goals and objectives.  The Goals and 
their companion objectives are oriented to both all hazards and individual hazards.  The 
Goals, which can be read in their entirety in Section 5.1, deal with the protection of the 
life, health and safety of the residents of Lake county, reducing damages to the built 
environment of the County, and educating the residents of the County to the risks that 
they face.  To involve the general public notices were released to the local newspaper for 
the 3 public meetings in January, February and August. In addition, a notice was release s 
for a public hearing held in November, 2005.  The public notices are included in 
Appendix J.  The purpose of the hearing was to receive public input on the final draft. 

2.5 PLAN ADOPTION AND MONITORING PROGRESS 
The fourth phase of the hazard mitigation planning process includes the formal adoption 
process for the plan, implementation of the priority mitigation actions, monitoring 
progress, and determining how the plan will be updated.  The County Board will adopt 
the plan for the unincorporated areas of Lake County and the individual municipalities 
will adopt the plan for the incorporated areas.  The Model Ordinance for Adoption and 
the Model Resolution of Adoption for communities are provided in Appendix A.  Once 
the draft plan receives tentative approval from FEMA, The County Board, City Councils 
and Village Boards will adopt the Plan.  Please note the responsibility of each community 
to adopt the plan is independent of the others.  Should any ordinance not be adopted at 
the time the plan is sent to FEMA for review, it becomes the responsibility of the 
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community to submit the plan on their own.  DMA 2000 regulations require that local 
communities evaluate and revise the hazard mitigation plan at least every five years.  
Guidance for this final phase is provided in Section Seven of this document. 

2.6 SUPPORTING DOCUMENTS 
The natural hazards were identified based on an extensive data collection effort.  The key 
steps in data collection were to compile existing sources of natural hazard related data, 
including historic damage information, review available studies/reports, and create a 
Hazard Identification list (Table 3-1).  This list identifies the hazards considered, the 
reason why they were or were not included as a hazard affecting Lake County, the source 
of information used for making the determination, and the disposition (high, medium, or 
low risk) as to whether a profile and vulnerability assessment will be made. 
 
The scope of the collected reports and studies varied to a large degree.  Appendix I 
includes a listing of all studies identified during the development of this plan.  This 
information was used throughout the plan and the sources of information are referenced 
in the various subsections of the plan. 
 
In addition, a number of inventories and reports have been completed for Lake County 
flooding hazards.  These existing studies are described below: 
 

• Flood Problem Area Inventory – In 1995, the SMC organized municipal 
engineers, township supervisors, and County officials to help identify the 
County’s flood problem areas and to collect data to quantify flood damages.  
Approximately 350 flood problem areas have been identified.  Flood problem 
sources were categorized by: overbank, depressional, poor drainage, and sanitary 
sewer backup.  The result of this effort is a database that has been partially 
updated. 

• Flood Audits – In 2001, the Lake County SMC had flood audits completed on 105 
properties that had been identified as at risk for repetitive flood damage.  The 
audits were based on surveying, collecting assessor records, and a questionnaire 
sent to the property owners.  Data collected in the reports included: building type, 
construction material, low entry elevation, location relative to flood source, and 
flooding history.  Benefit/cost analyses were completed for structures.  The 
reports also included structure specific mitigation measures including: elevation, 
flood proofing, relocation, and acquisition.   

• Draft Flood Hazard Mitigation Plan – This plan, written with local, state, and 
federal flood damage data, includes a flood hazard inventory, a problem 
assessment, a review of mitigation measures, an action plan, and a plan for 
implementation and evaluation.  The action plan outlines programmatic and site 
specific mitigation measures and identifies lead responsibilities.  The draft was 
completed in 2001 and included stakeholder input in the form of surveys, 4 
stakeholder meetings/workshops, and individual interviews.  This plan is very 
close to meeting the DMA 2000 requirements for the County’s primary 
vulnerability – flood damage. 
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• Repetitive Loss Plan – This plan is a chapter in the Lake County draft hazard 
mitigation plan.  It summarizes the results of the 105 flood audits that were 
performed on Lake County’s repetitive loss properties, and includes property 
protection measures, repetitive loss areas, repetitive loss area prioritization, 
information on acquisitions, and mitigation recommendations.   

• Site Specific Flood Hazard Mitigation Plans – Site specific flood hazard 
mitigation plans were completed for 3 communities in Lake County since 2001: 
Waukegan, North Chicago, and Gurnee.  Each plan started with a planning 
committee of local stakeholders and municipal officials.  The plans include: the 
data gathered, the damages quantified, structure specific guidance, and 
evaluations of area-wide solutions.  In addition, site-specific plans have been 
initiated for Diamond Lake Drain in Mundelein, and another planning effort is 
ongoing for the Pekara Subdivision in Unincorporated Deerfield.  Both of these 
plans will be completed in the fall of 2005.  Other activities consist of individual 
flood audits for structures scattered around Lake County.  One concentration of 
audits is in unincorporated Russell, however, an area-wide plan will not be 
prepared for this location.  The flood audits consist of surveying the lowest floor 
elevation and determining appropriate flood protection measures for the 
individual structures.
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3.1 HAZARD IDENTIFICATION 
 
The first step taken in the natural hazard mitigation planning process is to determine the 
hazards that have a potential to affect the community.  The hazard identification process 
is based on Understanding Your Risks:  Identifying Hazards and Estimating Losses, 
Federal Emergency Management Agency (FEMA) publication 386-2.  Table 3-1 is a 
short list that includes the hazards considered, the reason why they were or were not 
included as a hazard affecting Lake County, the source of information used for making 
the determination, and the disposition as to whether a profile and vulnerability 
assessment will be made.  Section 3 includes the description of the hazards, information 
used to determine the impact of the individual hazards, and further information on the 
high-risk hazards that were used to complete the risk assessment.  Only profiles will be 
completed for moderate hazards.  For low risk hazards, no further discussion will be 
included in the plan.  Please note, all of the figures discussed in Section 3 of this Plan are 
found in Appendix B.  Figures 3-1 through Figure 3-14 were generated by URS’s GIS 
department using information gathered from Lake County and SMC.  Figures 3-15 
through Figure 3-30 were generated by SMC. 
 
 

Table 3-1: Hazard Identification 
 

Hazard Why Identified Source of Information Disposition 
Flood Riverine and depressional 

flooding 
www.crh.noaa.gov/lot/science/
may-2004/index.htm 
www.co.lake.il.us 

High Risk - Profile and vulnerability 
assessment. 

High Wind Some damage from high 
wind events have occurred 
in this community in the 
past. 

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) Generates an 
online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Tornado Several Tornadoes have 
occurred in this community 
in the past. Tornadoes can 
cause significant deaths 
and injuries.  

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) - Generates 
an online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Severe 
Thunderstorm 

Some damage from 
thunderstorms has 
occurred in this community 
in the past. 

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) - Generates 
an online hazard map 

High Risk - Profile and vulnerability 
assessment. 

Hail Some damage from hail 
storms has occurred in this 
community in the past. 

local newspaper search, 
National Weather Service 
www.esri.com/hazards/makem
ap.html (ESRI/FEMA Hazard 
Awareness site) - Generates 
an online hazard map 

High Risk - Profile and vulnerability 
assessment. 
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Table 3-1: Hazard Identification 
 

Hazard Why Identified Source of Information Disposition 
Severe Winter 
Storm 

Some damage from 
severe winter storms has 
occurred in this community 
in the past.   

www.crh.noaa.gov/lot/science/
no1597/no1597.htm 
National Weather Service 
Central Region  

High Risk - Profile and vulnerability 
assessment. 

Dam Failure Municipalities identified 
dam failure as a natural 
hazard. 

Public Meeting (9/28/, 2004). 
The Illinois Department of 
Natural Resources have 
identified 32 dams. 

Moderate Risk - Profile  

Wildfire Observed Fire Danger 
Class – moderate 
Municipalities identified 
wildfire as a limited natural 
hazard. 

FEMA, National Map 
Keetch-Byram Drought Index 
www.fs.fed.us/land/wfas.html 
(Forest Service Department of 
Agriculture / Wildland Fire 
Assessment System) 

Moderate Risk - Profile  

Ravine Bank 
Erosion 

Ravine Bank Erosion 
action has resulted in 
erosion and retreat of 
bluffs that averages more 
than 9 inches per year and 
locally exceeds 3 feet per 
year.  

ISGS - www.isgs.uiuc.edu 
Illinois State Geological Survey 
Website 

Moderate Risk - Profile  

Lake Erosion Periodic intense 
stormwaves, as well as 
high water levels have 
caused damage to the 
shoreline 

www.water.usgs.gov/pubs/fs; 
www.water.usgs.gov 
USGS Fact Sheet Website (fs-
013-96) 
 

Moderate Risk - Profile  

Extreme Heat  Area has been subject to 
extreme heat on occasion 

www.crh.noaa.gov/lot/science/j
ul1395/jul1395.htm 
National Weather Service 
Central Region  

Moderate Risk - Profile  

Drought One past occurrence in the 
County. 

FEMA national map of drought 
potential 

Described and considered low risk; 
therefore not profiled. 

Earthquake Possibly eight or more 
occurrences in the State.  
None of the earthquakes 
were in Lake County. 

www.water.usgs.gov/pubs/fs 
USGS Fact Sheet Website (fs-
013-96) 

Described and considered low risk; 
therefore not profiled. 

Expansive Soils No indication of significant 
damage in the past. 

  Described and considered low risk; 
therefore not profiled. 

Land 
Subsidence 

No indication of significant 
damage in past. 

  Described and considered low risk; 
therefore not profiled 

Avalanche     Not considered a threat; therefore 
not profiled. 

Coastal Storm     Not considered a threat; therefore not profiled.  
Coastal storms are associated with oceans. 

Hurricane No events reported   Not considered a significant threat; therefore 
not profiled. 

Tsunami  No events reported   Not considered a threat; therefore not profiled. 
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Table 3-1: Hazard Identification 
 

Hazard Why Identified Source of Information Disposition 
Volcano  No events reported   Not considered a threat; therefore not profiled. 

 
Subsequent to research that identified the hazards, the County-Wide All Natural Hazard 
Mitigation Team reviewed the list of hazards.  They concurred that the high-risk hazards 
whose dispositions were to complete a profile and vulnerability assessment are the 
hazards on which this plan will focus in the following subsections.  They are: 

• Flood  
• High Wind 
• Tornado 
• Severe Thunderstorm 
• Hail 
• Severe Winter Storm 

 
The moderate risk hazards whose dispositions were to complete a profile, may warrant 
in-depth studies in future updates.  They are: 
 

• Dam Failure 
• Wildfire (Limited) 
• Ravine Bank Erosion 
• Lake Erosion 
• Extreme Heat 

 
Other hazards that were researched are considered as being at low risk of occurring or 
their effects are negligible.  The hazards considered being at low risk or of negligible 
effect include droughts, earthquakes, expansive soils, land subsidence, avalanches, 
coastal storms, hurricanes, tsunamis, and volcanoes. 
 
The next part of this section includes: 

• Hazard Profiles that describe the nature of the hazard, spatial extent of the hazard 
where applicable, past occurrences with notable local experiences, and future 
probability of occurrence. 

• Vulnerability Assessments that describe the assets of the community that are 
vulnerable to the significant hazards, organized by hazard. 

• Loss Estimation that estimates the dollar value of damages that could occur from 
natural hazards in the communities. 

 
3.2 Flood Hazards  
3.2.1 Hazard Identification 
 
Floods are the most common and widespread of all natural disasters in the United States, 
with the exception of fires, and Lake County is no exception.  All communities in the 
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County have experienced some kind of flooding, after spring rains, heavy thunderstorms, 
or winter snow thaws.   
 
The commonly used definition of a flood is: “A general and temporary condition of 
partial or complete inundation of two or more acres of normally dry land area or of two 
or more properties from: 

• Overflow of inland or tidal waters, 
• Unusual and rapid accumulation or runoff of surface waters from any source, or  
• A mudflow. 
 

Floods don’t become hazards until people and property are affected.   
 
As described in Illustration 3-1, floodplains are lowlands adjacent to rivers, streams, and 
creeks that are subject to recurring floods.  
 

Illustration 3-1: Definition Sketch for Floodplains 

 
Source: Understanding Your Risks: Identifying Hazards and Estimating Losses FEMA 386-2. 
 
Floods are described in terms of their extent (including the width and depth of 
floodwaters) and by how often they occur. Flood studies use historical records to 
determine the probability of occurrence for different floods.  The probability of 
occurrence is expressed by the percentage chance of a flood of a specific extent occurring 
in any given year.  The flood that is used for regulation under the National Flood 
Insurance Program is called the base flood. It has a 1% chance of occurring in any given 
year (the base flood is often referred to as the “100-year flood”).  
 
How severe of an impact a flood has is determined by rainfall intensity and duration, 
topography and ground cover.  Varying conditions can lead to flooding regardless of the 
amount of rain.  A large amount of rainfall over a short time span can result in flash flood 
conditions.  A small amount of rain can result in floods in locations where the soil is 
frozen or saturated from a previous wet period or if the rain is concentrated in an area of 
impermeable surfaces such as large parking lots, paved roadways, or other impervious 
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developed areas.  In addition, although rare, ice jams can cause localized flooding 
problems.  Lake County is potentially vulnerable to widespread flooding. 
 
3.2.2 Hazard Profile  
 
Floodplains are lowlands adjacent to rivers, streams, and creeks that are subject to 
recurring floods.  Depressional areas that fill up with water are also considered to be local 
floodplains.  Flooding of these areas only become hazards when people and property are 
affected.   
 
Lake County has a long history of flooding, but the severity of flood damage has 
increased dramatically in recent years as the county has become more urbanized.  A 
watershed is an area above and below the surface of the ground that flows or drains into a 
particular body of water.  Lake County has four main watersheds with drainage to major 
waterways: the Fox, Des Plaines, the North Branch of the Chicago River and Lake 
Michigan.  Each of the four main watersheds are subdivided in to 26 subwatersheds.  
Refer to Appendix B, Figure 3-1 for the locations of the watersheds. 
 
Generally, the Fox and Des Plaines River watersheds are both wider and larger in terms 
of land surface area, while the Lake Michigan and North Branch of the Chicago River 
watersheds are long and narrow.  Because of their differing sizes and shapes, the 
watersheds can produce significantly different flood levels during the same rainfall 
events.  Smaller watersheds and those in steeper terrain will drain faster.  They have a 
shorter “time of concentration” for the runoff to collect and flow into the main channel.  
Larger and flatter watersheds have a longer time of concentration.  For example, due to 
the size of the watersheds, the main stems of the Fox and Des Plaines Rivers are prone to 
floods that stay high for longer periods.  The smaller watershed and subwatersheds, such 
as the North Branch of the Chicago River, the ravines that drain into Lake Michigan, and 
some of the smaller tributaries of the Des Plaines and Fox Rivers, are prone to flash 
floods.  Refer to Appendix B, Figure 3-1.1 for the locations of the areas prone to flash 
floods.  The amount of runoff from a watershed and the time of concentration are also 
affected by urban development.  The more pavements, rooftops, and impervious surfaces 
there are, the more stormwater will run off to the receiving channels.   
 
Development brings storm sewers and drainage ditches that result in more water running 
off and at a faster rate, contributing to flash flooding in the smaller watersheds.   
 
The County also suffers from local drainage problems, depressional flooding and sewer 
backup.  Local drainage problems include shallow flooding on roads, yards and 
sometimes buildings.  In many cases the local drainage problem is due to the 
development being located in a drainage way or depressional storage area.  Inadequately 
maintained drainage ditches, undersized storm sewers, and failing tile drains or storm 
sewers may also cause or contribute to flooding. 
 
The Wisconsin Glacial Period left Lake County with a gently rolling landscape that 
includes many depressional storage areas. The County Stormwater Management 
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Ordinance defines a depressional area of 0.75 acre-feet or greater as a floodplain.  Many 
of the depressional areas were formerly wetlands and were drained by field tiles for 
agricultural purposes.  Development is converting these areas to commercial and 
residential sites.  The common problem with development in many of these depressional 
areas is that there is no natural outlet for runoff.  Flooding in these areas is caused by old 
tiles failing, tiles being destroyed by unsuspecting developers, or by development causing 
increased runoff into tiles that weren’t designed to carry this volume. 
 
Sewer back up can also cause flooding.  The back up can come from either storm sewers 
or sanitary sewers.  Storm sewers are typically not designed to carry more than the ten-
year storm.  Unless developed or developing areas have adequate onsite stormwater 
detention or retention capabilities, storm sewers may frequently back up (surcharge).  
Most sanitary sewer backups in Lake County are caused by infiltration of stormwater into 
the sanitary sewer pipes, leaky manholes or inappropriate hook-ups to the sanitary lines.  
In some areas, combined storm and sanitary sewers are easily surcharged during rain 
events. 
 
Location: Lake County has a long history of flooding.  In one-way or another a flood has 
affected each municipality.  The flood locations are mapped and appear in Appendix B, 
Figure 3-1.  The areas prone to flash floods appear on Figure 3-1.1.  The flood occurrence 
locations are from the Lake County SMC.  Repetitive loss sites are situated in the flood 
occurrence locations.  All jurisdictions are in the National Flood Insurance Plan due to all 
communities having special flood areas.  Figure 3-1 indicates recent flooding events and 
the locations of all flooded areas within Lake County. 
 
3.2.3 Hazard Magnitude  
 
In 1995 –96, the Lake County Stormwater Management Commission (SMC) conducted a 
flood damage inventory to identify flood problem areas.  SMC also produced a draft 
(Flood) Hazard Mitigation Plan that was a culmination of a five-year effort.  The 
document identified known flood problem areas, described the flooding problems, 
reviewed measures that help address the flood problems, selected mitigation measures 
best suited for Lake County, and identified recommended activities that would best 
implement those measures.  A detailed discussion of the draft (Flood) Hazard Mitigation 
Plan is provided in Appendix K of this plan.  The goals, objectives, and actions identified 
in the plan are included as part of this plan.   
 
Flooding results from excessive runoff from rainstorm events and/or snow melt. Flood 
areas include riverine floodplains that occur along rivers, streams, lakes, and ponds, and 
non-riverine floodplains, or in depressional areas.  Flood areas in the County can be 
identified through several mechanisms including the Flood Insurance Rate Maps (FIRM) 
for Lake County published by FEMA. 
 
Mapped regulatory floodplains and floodways, as identified on FIRM maps, cover 52,100 
acres in Lake County.  Mapped regulatory floodplains are defined as the area of land, 
which is inundated (flooded) with water during 100-year storm events.  Floodways are 
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the channel and that portion of the floodplain, which is adjacent to the channel that is 
particularly critical to storing and conveying flood discharges.  For a historical 
comparison of flooding in Lake County, the USGS Hydrologic Atlas (1963, 1968) places 
52,898 acres within areas inundated by historic floods of record.  Most, but not all, of 
these areas are also included as part of today’s regulatory floodplains and floodways. 
Lake County SMC has also identified 428 areas that cover 7,956 acres of land with local 
drainage and flooding problems.  Over half of these areas are outside of regulatory 
floodways and floodplains (Appendix B, Figure 3-1). 
 
All flood prone areas, with tributary area of 100 acres or more, are regulated as 
floodplain, regardless if they are mapped by FEMA.  See the table below for additional 
information. 
 

Table 3-2 Flood Areas 

Flood Areas Acres Square Miles Percent of County 
Area 

Floodplains and Floodways 52,108 81.42 17% 
Flood of Record 52,898 82.65 18% 
SMC Flood Hazard 
Mitigation Areas* 5,663 8.85 2% 

Source: Lake County Regional Framework Plan 2001 
* Areas which include structures that have been damaged by past flooding, the SMC 
has identified as target areas for mitigation activities.  
 
3.2.4 Hazard History  
 
Lake County has a long history of flooding, but the severity of flood damage has 
increased dramatically in recent years as increased development has occurred.  The 
County’s vulnerability to flood damage became obvious with the floods of 1979, 1982, 
1986, 1987, 1993, and 1996.  Since 1982, the County has been declared a federal disaster 
area two times and a state disaster area six times (as of March 2004).  The table below 
represents a history of flood declarations in Lake County. 
 

Table 3-3 Recent Floods 
Declaration Number Incident Type(s) Incident Date 

FEMA-660-DR-IL Storm and Torrential 
Rains 

July 21-22, 1982 

FEMA-674 Flooding, Severe 
Storms, Torrential 
Rains 

December 2-5, 1982 

FEMA-776-DR-IL Flash Flooding, 
Torrential Rains  

September 21-28, 1986 

State Only Flooding around 
Chain of Lakes, Fox, 

Mid March 1993 
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Table 3-3 Recent Floods 
Declaration Number Incident Type(s) Incident Date 

Des Plaines Rivers 
FEMA-997 Riverine flooding and 

flash flooding, 
Thunderstorms, 
Torrential Rains 

June 7, 1993 

State Only Flash Flooding, 
Severe 
Thunderstorms, 
Torrential Rains 

May 17-18, 1996 

State Only Riverine and Flash 
Flooding 

June 1-15, 2000 

State Flooding Disaster Flooding Spring 2004 
 
Lake County SMC conducted flood audits during the fall of 2000.  At that time 108 
properties were considered.  Each property was visited and basic information about the 
building and the flood hazard it is exposed to was collected.  The table below represents a 
history of flood events generated during the flood audit. 
 

Table 3-4 Flood Events 
Community Date of Flood Events Flood Source 

Antioch 4/16/93 09/27/86 03/27/79 6/12/00 NA
Petite Lake, Lake Marie, Fox 
River/Chain O'Lakes, Sequoit 
Creek 

Lake Villa 09/25/86 09/09/80 NA NA NA Unknown 

Fox Lake 1993 09/26/86 04/09/83 03/26/79 NA Fox Lake, Pistakee Lake, local 
drainage 

Round Lake Beach 06/30/93 09/26/86 NA NA NA Round Lake Drain trib. 
Lake Zurich NA NA NA NA NA local drainage, Lake Echo 
Barrington 03/11/90 10/06/86 04/03/83 NA NA backyard pond 
Lindenhurst 07/03/98 06/16/97 06/30/93 06/08/05 1979 local drainage & sewer 
Libertyville 1986 04/04/83 12/04/82 NA NA Des Plaines River 
Gurnee 01/21/93 12/28/89 09/26/86 03/22/79 NA Des Plaines River 
Lincolnshire 05/16/96 09/29/86 04/03/83 03/25/79 NA Des Plaines River 
Riverwoods 08/14/87 07/21/82 NA NA NA unknown 
Lake Forest 12/04/82 07/22/82 NA NA NA backyard pond 

Highland Park 05/16/96 02/20/94 06/04/05 06/03/05 NA
Skokie River, local drainage or 
Middle Fork of the North Branch 
Chicago River 

Lake Forest 09/22/86 07/23/82 NA NA NA local drainage Skokie River 
Lake Bluff 09/26/86 03/09/86 08/27/81 NA NA local drainage 
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Table 3-4 Flood Events 
Community Date of Flood Events Flood Source 

Deerfield 03/09/86 07/22/82 03/13/82 NA NA local drainage, West Fork of the 
North Branch Chicago River 

Mundelein NA NA NA NA NA Diamond Lake 
Round Lake Beach NA NA NA NA NA Trib to Round Lake Drain 

Green Oaks NA NA NA NA NA Trib to Middle Fork North Branch 
Chicago River 

Lake Zurich NA NA NA NA NA Local detention pond 
Island Lake NA NA NA NA NA Local drainage 
Notes: 
NA - Not Available 
 
Since it was relatively recent and all data is not yet available, the flooding event in May 
2004 is not included in the tables above.  However, it was one of the most active periods 
for severe weather and flooding over northern Illinois and northwest Indiana in recent 
history.  Record volumes of water on the Des Plaines River in Lake County, Illinois 
resulted in widespread flooding.  Flash flooding from localized heavy rains along with 
the usual hail; wind and tornado events persisted through the entire month.   
 
The regions’ National Weather Service office in Romeoville, IL, issued 396 warnings 
(each county warned counts as a warning) during May, which includes those for severe 
weather, flash flooding and marine (Lake Michigan).  To be more specific, all warnings 
were issued between May 7 and May 31, only a 3 ½ week period.  The previous ‘record’ 
for monthly warnings was set in July 2003 with 293.  
 
The May 2004 event attracted national attention and was destructive on a wide scale.  
River flooding was recorded across Lake County and portions of Cook and McHenry 
Counties, as well as local flash flooding from individual storms that occurred during this 
month.  The river flooding, mainly on the Des Plaines River, had some of its origin in 
southern Wisconsin, but affected the river channel through Lake County and into 
northern Cook County.  Monthly rainfall totals peaked at over 10 inches across McHenry 
and Lake County while 6 inches or more were common further south including northwest 
Indiana.  Some flows and crests on the Des Plaines River set records during this time.  

 
Table 3-5 May 2004 Des Plaines River Flood     
Source: NOAA, Central Region Headquarters 

Location Crest Level (ft) 
Russell, IL 11.68* 
Gurnee, IL** 11.68 
Des Plaines, IL 8.52 
Riverside, IL 7.09 

* New record crest level  **New peak flow 
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Source: Lake County SMC 

 
In the County, overbank flooding is most extensive along the Des Plaines River.  The 
higher historical floods were in 1938, 1960, 1986, and 1979. 
 
1986 Flood: Northeastern Illinois received almost one inch of rain daily from September 
21 through October 4.  On some days, there was as much as three inches.  Over this two-
week period, the Des Plaines watershed received up to 12.9 inches of rain compared to 
the normal monthly amount of 3 inches.  The flooding in Lake County killed four people.  
One person drowned when his boat capsized and three people had heart attacks fighting 
the flood. 
 
On September 25, the river was two feet over flood stage and high enough to reach 
buildings.  This flooding along with flooding in the Fox River/Chain of Lakes watershed 
resulted in a disaster declaration by the President on October 7 for Cook, Lake, Kane, and 
McHenry Counties.  The worst flooding in Lake County was in the Village of Gurnee, 
where approximately 100 buildings were flooded.  Based on the flood insurance claims, 
they suffered an average of $10,000 in damage. 
 
Most severely affected were the public properties.  Gurnee Grade School suffered 
structural damage when the northern half settled, cracking the walls and the roof.  The 
Viking Junior High School was flooded.  The police station basement floor buckled from 
hydrostatic pressure.  The fire station was not damaged, but it was surrounded by flood 
water, and due to the closing of the Grand Avenue Bridge over the Des Plaines River part 
of the equipment had to be moved to the other side of the River.  
 
The Village government estimated its cost for flood fighting and reconstruction to be 
over $200,000.  Damage to the Gurnee Grade School, the Viking Junior High School and 
the school district offices were estimated at $1.2 million.  Damage to Park District 
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property was estimated at $43,000.  For additional historical and flooding information 
reference the draft Gurnee Flood Mitigation Plan at the Village of Gurnee.  The average 
annual damage in Lake County for the flood was $9.2 million1. 
 
3.2.5 Hazard Probability 
  
For each river, engineers assign statistical probabilities for different size floods.  This is 
done to rate the size of the flood versus other floods that may occur. 
 
The National Flood Insurance Program (NFIP), the Illinois Department of Natural 
Resources, and the SMC use the same baseline flooding probability.  This is the base 
flood, which is also known as the “100-year flood”.  The base flood has a 1% probability 
of occurring in any given year. 
 
Because the term “100-year flood comes from averaging flooding over thousands of 
years, the term does not mean that a flood occurs once every 100-years.  A community 
could have a 100-year flood two times in the same year, two years in a row, or four times 
over the course of a 100-years.  A community could also not have a 100-year flood over 
the course of 200 years.  The FEMA estimates that during the term of a 30-year 
mortgage, a structure in a floodplain has a 26% chance of flooding. 
 
Another level of risk is the 500-year flood, or 0.20% probability of occurring in any 
given year.  This is less likely to happen than the base flood, but it is the standard used 
for protection of critical facilities. 
 

What are the odds of a 100-year flood? 
Table 3-6 Chance of flooding over a period of time 

Flood Size Time Period 
(years) 10-year (%) 25-year (%) 50-year (%) 100-year (%) 

1 10 4 2 1 
10 65 34 18 10 
20 88 56 33 18 
30 96 71 45 26 
50 99 87 64 39 

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

 
 
 

                                                 
1 Upper Des Plaines River Watershed Plan, Interim Feasibility Report and Environmental Impact Statement, June 1999 
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3.2.6  Hazard Impacts  
 
Flooding damages can impact crops, residences, businesses, and public infrastructure.  
Floods can also result in significant economic loss from disruptions to the operation of 
business and government.  They may also have the following affects: 

• Property Damage – including damage to homes, businesses, and personal 
property. 

• Public Health and Safety – Homes and businesses not directly flooded may be 
impacted by lost utilities or flooded roads. 

• Septic Systems – Failures rarely cause damage to the structures that they serve, 
but may contribute to health and safety concerns. 

• Transportation – Road blockages and congestion can cut off access to homes and 
businesses and can slow down fire and police response. 

• Public Expenditures – Many local governments also suffer flood damage to public 
structures and cause problems that extend beyond the doors of a particular 
building, including loss of service, etc. 

• Erosion and Sedimentation – Flowing water has the energy to erode most of the 
soils in Lake County.  The steeper the channel and the greater the runoff volume, 
the higher the flow velocity and the greater the erosion potential. 

• Critical Facilities – Usually represents a loss of necessary emergency services to 
the community. 

• Economic Losses – Due to transport blockage, flood-fighting. 
 
A 1998 estimate puts annual flood damages at $41,459,000 in the Chicagoland area, 
including Lake County, affecting nearly 20,000 homes and businesses (A History of 
Flood Control & Drainage in Northeastern Illinois, Arlan Juhl, P.E., Office of Water 
Resources) 
 
Flooding does not have to be deep to affect lives.  A car will float in less than 2 feet of 
moving water and can be swept downstream into deeper waters.  This is one reason 
floods kill more people trapped in vehicles than anywhere else.  Victims of floods have 
often put themselves in dangerous situations by ignoring warnings about travel or 
mistakenly thinking that a washed-out bridge is still there. 
 
People die of heart attacks from exertion during a flood fight.  Electrocution is another 
leading cause of flood deaths.  Floods also can damage gas lines, floors, and stairs, 
creating secondary hazards such as gas leaks, unsafe structures, and fires.  Fires are 
particularly damaging in areas made inaccessible to fire-fighting equipment by high 
water or flood-related road or bridge damage.  There are no individual figures for flood 
related deaths available for Lake County.  
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FLOODING IMPACTS 
2“While floods are natural occurrences, and while they bring benefits from a 
biological/ecological perspective, they can leave a wake of damage to crops, residences, 
businesses and public infrastructure”. Floods can result in significant economic loss from 
disruptions to the operation of business and government. 
 
Property Damage: Property damage includes the damage to homes, businesses and 
personal property. It is the most recognized impact of flooding. The Flood Problem Areas 
inventory identified 339 flood damage problem sites, most with property damage. While 
some sites may include a single structure, other sites included entire subdivisions or 
neighborhoods of up to 200 homes.  
 
Property damage is discussed in more detail in the later section on dollar damage 
estimates. 
 
Public Health and Safety: Homes and businesses not directly flooded may be impacted 
by lost utilities or flooded roads. Many septic systems fail during floods, while in other 
cases sewer systems may backup into basements. Both can make structures unusable for a 
period of time after the flood has receded and may result in public health risks.  
 
Examples of several additional sources of public health risk during and after a flood event 
include flooded garbage, disposal of tainted foods, disposal of damaged containers of 
household and commercial chemicals, and biological contaminants associated with flood 
waters such as e coli bacteria.  
 
Social and personal impacts of flooding can be significant. In addition to the loss of 
possessions and building damage, frequently time and energy will have to be taken from 
the flood victims’ work to provide for clean-up and repair. Loss of personal possessions 
and property, combined with the stresses of clean-up and repairs, can have a significant 
psychological impact on flood victims.  
 
Transportation: Road blockages and congestion can cut off access to homes and 
businesses. Closed bridges and roads cause traffic snarls that extend the flood impact well 
beyond the flooded area. This results in missed work, extra transportation costs, and 
reduced commerce.  
 
Flooding can result in hazardous driving conditions. Most of the lives lost during floods 
are caused when vehicles are driven or swept into floodwaters. The driving hazard is also 
increased due to traffic congestion and infrastructure damage to roadways and bridges 
during a flood and after the flood during repairs. 
 

                                                 
2 The Draft Lake County Flood Mitigation Plan provided the following information.  The 
Draft Plan is provided in Appendix K of this plan. 
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Several agencies have compiled information on flooded roads in Lake County. Following 
the 1986 flood event, road flooding or shoulder washout was reported at 37 sites in the 
county (IEMA). Illinois Department of Transportation has identified 61 sites of pavement 
flooding of arterial routes for prioritization based on past flooding reports (IDOT, 1995).  
 
In its study of flooding of the Des Plaines River, the Army Corps of Engineers describes 
19 flood prone roads along the main stem in Lake County. The Flood Problem Areas 
inventory identified 280 sites where roads or bridges have been closed or threatened by 
flooding (Appendix B, Figure 3-1).  
 
Public Expenditures:  In addition to assistance provided to private flood victims, many 
local governments also suffer flood damage to public structures that can cause problems 
that extend beyond the doors of a particular building. Flood damage may result in the loss 
of a broad range of government services including: public utilities such as water 
distribution, sewage treatment, health support services, government administrative and 
operations centers, schools, and libraries.  
 
The impacts of these losses can affect many people and may be felt for weeks, months or 
even years. For instance, flooded schools require repairs and cleanup that translate into 
lost school days, cause work disruptions for parents, and may result in the extension of 
the school year.  
 
A prime example is the 1986 flood in Gurnee. The Des Plaines River flooded Gurnee 
Grade School and Viking Middle School in September 1986. Hundreds of students were 
left without classrooms. In order to continue the fall semester, creative school officials 
made arrangements to hold classes for 4th-8th graders at a vacant store.  
 
When federal disasters are declared, the Federal Emergency Management Agency 
(FEMA) generally provides up to 75% reimbursement of eligible charges to local 
governments for flood support and damage through their Public Assistance program. For 
the 1993 flood alone, Lake County filed almost 2 million dollars in Public Assistance 
claims. Based on these claims, over $1,700,000 was reimbursed to the County by the 
federal government.  
 
In addition to paying for repair of public facilities, local, state and federal governments 
also spend dollars and person hours for flood communications, emergency road and 
utility repair, police protection, National Guard mobilizations, fire department pumping 
services, sandbags, and emergency services during a flood.  
 
Prior to the flood, governments require funds for planning, coordinating and preparing for 
the flood emergency and cleanup.  After the flood, significant clean-up costs may be 
incurred. 
 
Septic Systems:  Septic system failures rarely cause damage to the structures that they 
serve. However septic failures can be long lasting and render structures with septic 
systems uninhabitable.  
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When a septic system becomes waterlogged, the septic flow takes the path of least 
resistance, which is usually straight to the surface. In addition to the home or business 
owner’s loss of septic use until high water tables recede, the leakage of septic wastes into 
ground and surface waters leads to water quality problems that include the threat of 
communicable diseases.  
 
Most septic system failures are found in low-lying areas of unincorporated Lake County 
or near resort lakes that do not have sanitary sewers.  Seventy-five of the 339 sites 
identified by the Flood Problem Areas inventory experience septic system problems due 
to flooding.  
 
The rural Fox River watershed has the greatest number of septic impacts with 51 flood 
problem sites affected. Generally, lake area homes experience the highest level of septic 
impact. Almost half of the Fox watershed sites that suffer from septic damage are located 
in the Upper Fox subwatershed in the Chain O’ Lakes area. 
 
Erosion and Sedimentation:  Flowing water has the energy to erode most of the soils in 
Lake County. The steeper the channel and the greater the runoff volume, the higher the 
flow velocity and the greater the erosion potential.  
 
Areas prone to the most erosion damage are the bluffs and ravines, lake shores, and high 
energy flow streams. Channelized stream reaches are less stable and more erosive than 
meandering sections.  
 
Erosion in the ravines commonly threatens sanitary sewers, roads, and building 
foundations. Lake erosion affects boat facilities, septic systems and building foundations. 
Erosion on fast flowing streams may threaten bridges and roads, and may also encroach 
on septic systems and foundations.  
 
All eroded sediment is eventually deposited where water flow slows: i.e., in lakes, 
wetlands, stream channels or floodplains. The site where sediment accumulates may be 
far from the eroded area. Sedimentation can block culverts and ditches, cause the loss of 
channel conveyance and reduce floodplain storage, thereby creating or worsening 
flooding problems.  In addition to exacerbating flood problems, excessive sediment loads 
degrade water quality and recreational assets. Sediment removal can be very expensive 
and may be cost prohibitive.  
 
Nine sites were identified with erosion problems through the Flood Problem Area 
inventory. The low number of sites recorded in the inventory does not reflect the true 
level of erosion concerns within the county. Only those sites directly associated with 
flood damage areas were identified, and as mentioned previously, the site where sediment 
accumulates can be far from the eroded area.  
 
Hazardous Materials:  A substantial amount of industry is located in Lake County. 
There are 320 industrial sites and two pharmaceutical manufacturers in the county that 
are classified by the Illinois Environmental Protection Agency as producers, users or 
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storage facilities for hazardous and/or toxic chemicals (Lake County Emergency 
Preparedness Plan, 1994).  
 
In addition, some businesses located in the floodplain stock hazardous materials that 
could dissolve in, or be carried away by, floodwaters. These may be common materials 
such as pesticides, fertilizers, paints, solvents and cleaning chemicals, or more unusual 
processing chemicals and stocks of dangerous water-soluble products. Underground 
gasoline and oil tanks, landfills and illegal dumps located in floodplains may also pose a 
health and environmental threat in the event of a flood.  
 
The Flood Problem Areas inventory identified two sites where warehouses storing 
hazardous materials are subject to flooding.  The information gathered is a record of 
citizen complaints and areas that SMC has become aware of and is not a complete listing.  
The Lake County Watershed Development Ordinance prohibits the storage of hazardous 
materials in mapped floodplains. Unfortunately, many flood-prone areas in Lake County 
remain unmapped, putting adjacent and downstream properties at risk of contamination 
by water-borne hazardous materials. 
 
Critical Facilities: The flooding of critical facilities usually represents a loss of 
necessary emergency services to the community. The most common critical facilities that 
may be affected by flooding are emergency operations centers, police and fire stations, 
hospitals, nursing homes, schools, highway departments, public works facilities, and 
utilities. Many of these facilities house staffs that are important for flood fighting and 
recovery.  
 
Although the problem is not widespread, the loss of critical facility services may have 
significant community impact. Critical facilities are therefore a high priority for flood 
protection.  
 
In addition to protecting the actual buildings, access to the facility over local roads and 
bridges must also be maintained for the facilities to operate effectively.  
 
Examples of public works facilities at risk from flooding include water and wastewater 
treatment plants. These treatment plants are often located in floodplains, which put them 
at risk during severe flood events. If a water supply becomes contaminated, water must 
be brought into the community until dependable service can be restored. If wastewater 
treatment plants become flooded, there is a risk of raw sewage entering streams or rivers. 
The Illinois Emergency Management Agency (IEMA) reports from the 1986 flood 
indicate that 21 schools, 4 police stations, 5 medical or hospital facilities, 5 government 
administrative buildings and 2 treatment plants were flooded in Lake County. IEMA 
1993 flood reports indicate that 9 schools and 1 police station were flooded.  
 
The Flood Problem Areas inventory identified 10 schools, 6 police and 2 fire stations, 3 
public works facilities, 2 community centers and an electric substation that have either 
flooded, or have had access cut off due to flooding. 



SECTION THREE       Hazard Identification, Profile, and Vulnerability Assessment 
 

 
County-Wide All Natural Hazards Mitigation Plan                                    
Lake County, Illinois         3-17 

DOLLAR DAMAGE ESTIMATES   
Methodologies and criteria for recording flood damage information are not consistent 
among the various agencies. Some agencies may consider only one category of flood 
damage or may collect information for only those sites under their jurisdiction. The best 
information provides only estimates of flood damage, which is useful for comparison 
purposes, but does not provide accurate dollar amounts. 
 
A second hindrance to accurate assessments of flood damage is that a number of flooding 
impacts are not easily quantifiable. For instance, the loss to people of time, energy and 
emotional well being from flood fighting, repairs and cleanup and loss of irreplaceable 
personal belongings cannot be measured in dollars. This type of information is provided 
in the Draft Lake County Flood Mitigation Plan found in Appendix K.   
 
Information on flood damage was compiled from several sources including watershed or 
river studies that provide estimates of existing or future flood damage, and through post 
flood claims and reports maintained by disaster relief agencies. Although not 
comprehensive, these estimates provide useful information for comparison purposes and 
reflect the best information available on flooding impacts. 
 
Flood Studies:  Estimates of the economic impacts from flooding have been made in 
flood control feasibility studies for the Fox and Des Plaines Rivers by the US Army 
Corps of Engineers (Corps), and for the North Branch of the Chicago River by the Soil 
Conservation Service, now the Natural Resources Conservation Service (NRCS) and the 
Corps. 
 
In most flood studies, damage information and estimates have not been presented by 
county.  The flood studies are generally based on the mainstem of a river that may 
traverse several counties.  
For example, in the Fox River study, the scope of the entire study included the Fox River 
watershed from the Illinois state line to St. Charles, IL.  This watershed includes land 
areas in several counties.  Average annual residential damages were estimated to be 
$1,286,900 for the entire study area, but there is no estimated damage breakout for Lake 
County. Damage to commercial structures, transportation and agriculture were 
considered not significant.  
 
Disaster Assistance:  Disaster assistance for federally declared flood disasters is 
provided to Lake County property owners through the Illinois Emergency Management 
Agency, the Small Business Administration and the National Flood Insurance Program. 
These agencies primarily collect information for properties where they provided 
assistance. While the number of structures affected by flooding is useful information, the 
estimate of dollar damage is not reliable.  
 
Emergency Management Agencies:  Flood damage information for Lake County was 
collected by the Illinois Emergency Management Agency (IEMA) for federally declared 
flood disasters. Most of the data comes from local emergency managers. 
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Table 3-7 below includes flood damage reported to IEMA for the 1986 and 1993 floods. 
Many of the properties flooded in 1993 did not have damage estimates reported, 
therefore, there is a discrepancy between the number of buildings affected verses the total 
dollar damage when comparing the 1986 to 1993 flood.  
 

Table 3-7 IEMA Damage Estimates 
Flood Year Estimated Damage Number of Buildings 

1986 $6,015,435 647 
1993 $1,197,064 1,099 

 
Small Business Administration: The Small Business Administration (SBA) provides low 
interest long-term loans to repair or replace disaster related damage. The program helps 
homeowners, renters and businesses. Loans may also be used to refinance an existing 
mortgage on a damaged property and, under certain circumstances, may be used to install 
mitigation measures.  
 
The SBA reports do not provide damage estimates, per se, but they do describe the 
number of homeowners, businesses, and renters that need their assistance. 
 
National Flood Insurance Program (NFIP): Forty-seven of the 52 Lake County 
municipal governments and the County of Lake currently participate in the NFIP, and all 
properties located in these communities are eligible to purchase flood insurance. 
Properties located within a mapped special flood hazard area (usually the 100-year 
floodplain) shown on a Flood Insurance Rate Map (FIRM) that have federally insured or 
subsidized loans or grants are required to purchase flood insurance.  In reality, a large 
percentage of Lake County buildings that should be insured for flood damage are not. 
This assumption is based on the estimate that less than 25% of all floodplain properties in 
Illinois that should be insured under NFIP actually purchase flood insurance.  
 
Of the 339 sites identified in the Flood Problem Areas inventory, 45% are located outside 
of Special Flood Hazard Areas, where the purchase of flood insurance is not required. 
Flood insurance claims are not a good basis for estimating the dollar damage in these 
areas, since these structures are likely to be uninsured. 
 
Coverage limitations also narrow the usefulness of NFIP claims for assessing total flood 
damage. Basic flood insurance with the NFIP does not cover subsurface seepage and 
sewer backup. Basement contents, such as furnaces and water heaters, are only covered if 
there is a general condition of surface flooding. The NFIP does not cover damage to 
finished basements, nor to property damage outside of the insured building such as 
driveways, fences, tool sheds and landscaping.  
 
A final shortcoming of the use of flood insurance data is that many owners do not carry 
full coverage for the value of their building or its contents. 
 
 



SECTION THREE       Hazard Identification, Profile, and Vulnerability Assessment 
 

 
County-Wide All Natural Hazards Mitigation Plan                                    
Lake County, Illinois         3-19 

3.2.7 Flood Insurance Claims 
 
The Federal government through the FEMA makes flood insurance available to property 
owners and renters through the NFIP.  Communities that wish to participate in the NFIP 
must pass an ordinance-regulating development within the base flood area, the 100-year 
floodplain.  In return, flood insurance is available to the residents of the community.  
Flood insurance is available anywhere in the community, regardless of whether the 
structure is in the floodplain.  The table below gives the names of the participating 
communities, the amount of coverage carried, the number of claims, and the amount of 
claims.  Flood insurance claims do not require a Presidential Disaster Declaration, 
therefore, there is no way to link claims to the number of disasters.  There is also no way 
to link the claims to one start date, since each community entered the NFIP at different 
times.  The earliest community was Fox Lake, which entered the regular program of the 
NFIP on September 29, 1978 and the latest community was Volo, which entered the 
regular program on April 3, 1998.  The City of Highwood was sanctioned on September 
3, 1998 and is not participating in the National Flood Program.  As a result, the City of 
Highwood is not eligible for PDM and HMPG funding.  The NFIP information is based 
on mailing addresses; therefore, the information would be sorted by the Primary County.  
Information for communities that are not entirely within Lake County would have to be 
field verified.  This update can be completed as part of the 5 year update. 
 

Table 3-8 Flood Insurance Claim Information  
Community Policies 

in Force
Insurance 

Coverage in 
Force 

Number 
of Paid 
Losses 

Total Losses 
Paid in 
Dollars 

Antioch 118 $17,090,100.00 33 $247,927.00 
Bannockburn 2 $700,000.00 0 $00.00 
Barrington 
Hills 

6 $1,478,300.00 2 $36,661.00 

Barrington 19 $4,763,300.00 14 $82,504.00 
Beach Park 47 $6,195,100.00 1 $1,146.00 
Buffalo Grove 47 $410,272,800.00 8 $13,678.00 
Deer Park 2 $660,000.00 0 $00.00 
Deerfield 127 $25,139,200.00 110 $1,191,880.00 
Fox Lake 309 $44,530,200.00 115 $653,329.00 
Grayslake 31 $5,498,000.00 4 $14,411.00 
Green Oaks 12 $2,350,600.00 2 $3,689.00 
Gurnee 73 $16,050,900.00 51 $1,246,902.00 
Hainesville 0 $00.00 0 $00.00 
Hawthorn 
Woods 

11 $2,367,400.00 0 $00.00 

Highland Park 247 $33,740,800.00 14 $163,357.00 
Highwood 0 $00.00 0 $00.00 
Indian Creek 0 $00.00 0 $00.00 
Island Lake 25 $3,489,700.00 0 $00.00 
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Table 3-8 Flood Insurance Claim Information  
Community Policies 

in Force
Insurance 

Coverage in 
Force 

Number 
of Paid 
Losses 

Total Losses 
Paid in 
Dollars 

Kildeer 14 $3,819,700.00 0 $00.00 
Lake 
Barrington 

12 $3,312,100.00 3 $20,805.00 

Lake Bluff 6 $1,638,000.00 0 $00.00 
Unincorporated 
Lake County 

801 $125,429,800.00 213 $1,391,911.00 

Lake Forest 53 $15,327,600.00 15 $64,621.00 
Lake Villa 13 $1,975,500.00 8 $12,469.00 
Lake Zurich 4 $971,000.00 2 $3,734.00 
Lakemoor 22 $2,491,100.00 3 $6,759.00 
Libertyville 161 $27,265,300.00 40 $389,133.00 
Lincolnshire 114 $29,740,100.00 13 $211,257.00 
Lindenhurst 7 $1,214,400.00 5 $37,336.00 
Long Grove 13 $3,120,700.00 2 $6,838.00 
Mettawa 1 $250,000.00 1 $8,558.00 
Mundelein 36 $4,941,800.00 10 $45,363.00 
North 
Barrington 

11 $3,153,500.00 0 $00.00 

North Chicago 7 $41,019,500.00 3 $11,335.00 
Old Mill Creek 0 $00.00 1 $7,432.00 
Park City 26 $2,388,900.00 0 $00.00 
Riverwoods 96 $27,724,900.00 14 $49,587.00 
Round Lake 
Beach 

241 $425,254,400.00 39 $223,479.00 

Round Lake 
Heights 

8 $4,833,600.00 4 $29,375.00 

Round Lake 
Park 

15 $2,664,100.00 0 $00.00 

Round Lake 18 $2,352,900.00 10 $18,001.00 
Third Lake 5 $1,063,200.00 0 $00.00 
Tower Lakes 2 $485,000.00 0 $00.00 
Vernon Hills 8 $1,730,000.00 0 $00.00 
Volo 0 $00.00 0 $00.00 
Wadsworth 5 $603,800.00 1 $3,698.00 
Wauconda 23 $2,896,000.00 19 $102,291.00 
Waukegan 120 $15,217,100.00 2 $225,478.00 
Wheeling 922 $149,335,000.00 67 $395,266.00 
Winthrop 
Harbor 

8 $41,558,000.00 0 $400.00 

Zion 8 $1,418,700.00 7 $16,091.00 
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Table 3-8 Flood Insurance Claim Information  
Community Policies 

in Force
Insurance 

Coverage in 
Force 

Number 
of Paid 
Losses 

Total Losses 
Paid in 
Dollars 

Total 3903 $1,487,420,300.00 673 $6,933,661.00 
 Source: FEMA claims data as of 2003 
 
National figures estimate that between 25% and 40%, depending on the community, 
of those individuals who should carry flood insurance actually do carry coverage.  
Using those national figures the numbers above would be considerably higher.    
 
3.2.8 Repetitive Losses 
 
Repetitive Loss Properties for the purpose of this plan are defined as structures that have 
experienced at least two flood events within a 10-year period, resulting in at least $1,000 
worth of cumulative damage (as defined by the NFIP).  Mitigating damage to these 
properties is a priority of the NFIP.  The following table summarizes the number of 
repetitive loss properties by Community.  Details are not included in the plan due to 
privacy concerns. 
 

Table 3-9 Repetitive Loss Properties 
Community Number of Repetitive Loss Properties as 

of 6/30/2004 
Unincorporated Lake 

County 
24 

Fox Lake 10 
Wauconda 1 

Lincolnshire 1 
Gurnee 1 

Highland Park 5 
Antioch 1 

Lake Forest 3 
Lindenhurst 2 
Riverwoods 1 
Round Lake 1 

Round Lake Beach 2 
Waukegan 1 

 
These Lake County communities have had $938,779 in total building claims payments 
and $327,381 in total contents claims payments from July 1982 through October 2001.  
See Appendix B, Figure 3-1 for the locations of Repetitive Loss sites in Lake County.  
See Appendix D, FEMA Repetitive Loss List for Lake County.  Structures in Lake 
County that are on FEMA’s Repetitive Loss List will be the highest priority for 
acquisition/relocation/retrofitting. 
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3.2.9 Flood Audits 
 
Flood audits were conducted in Lake County during the fall of 2000.  At that time 108 
properties were considered for audits.  Each property was visited and basic information 
about the building and the flood hazard was collected.   
 
Of the 108 properties, three were dropped from consideration.  One property had been 
acquired and cleared, one had been rebuilt above the base flood elevation, and one was 
gated and inaccessible.  Therefore, 105 audits were completed. 
 
The 105 properties represent a cross section of Lake County properties.  Here are some 
summary statistics on them: 

• 30 are in Deerfield 
• 15 are in Antioch 
• 13 are in Fox Lake 
• 12 are in Round Lake Beach 
• 38 are in 17 municipalities 
• 65 are mapped in the 100-year floodplain 
• 12 are mapped in the 500-year floodplain 
• 31 are outside the mapped floodplain 
• 36 are on crawlspaces 
• 21 have slab on grade foundations 
• 40 have basements 
• 20 are trilevels 
• 105 are single family homes and 2 are commercial structures 
• 97 were deemed “well maintained” 
• Property values range from $31,000 to $887,000 
• The average market value is $215,000 

 
See Appendix E for the Flood Audit List, which includes the flood depths and damage 
potential of floods in Lake County.  Using the flood depth and type of structure 
information from the Flood Audit List and the information mentioned on tables from 
Understanding Your Risks: Identifying Hazards and Estimating Losses FEMA 386-2 
(also provided in Appendix E), will facilitate in flood hazard loss estimation. 
 
3.2.10 Flood Prevention 
 
Site locations can have a direct impact on flooding.  Prevention measures have been 
designed to keep flooding problems from getting worse.  They insure that future 
development does not increase flood damage, and include actions that maintain the 
drainage system’s capacity to carry away floodwaters.  Lake County has the following 
remedial measures to reduce flood damage: 
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• Planning 
Comprehensive and land use plans generally identify how a community should be 
developed and are the most likely tools for flood prevention.  Use of the land can be 
tailored to match flooding hazards, typically by designing flood prone areas for parks, 
recreational trails, open space, golf courses, or similar compatible uses. 
 
Following the 1987 flood, the County took advantage of a new state law and created the 
Stormwater Management Commission (SMC).  Since then, the County has adopted a 
comprehensive watershed management plan and ordinance.  These activities have helped 
curb the increase in flooding and have improved water quality, but have not had much of 
an impact on existing development exposed to flooding. 
 
The Lake County Comprehensive Stormwater Management Plan was adopted in 1990, 
and updated in 2002, in response to flooding, drainage and water quality problems.  The 
Stormwater Management Plan provides guidance to the County and all municipalities and 
is the framework for creating and maintaining a countywide coordinated stormwater 
management system that will help prevent flood disasters and protect water quality. 
 
The Natural Resource Plan, adopted in 1980, provides environmental planning guidance 
for lakes and ponds, floodplains, wetlands and drainageways.  Implementation of the plan 
is through adopted zoning and subdivision regulations.  The Planning, Zoning and 
 Environmental Quality Department of the County prepared the Natural Resources Plan 
and the County Board adopted it on January 8, 1980. 
 
Watershed management planning efforts currently focus on developing watersheds.  A 
watershed management plan typically includes updated floodplain mapping and an action 
plan outlining goals and objectives to reduce flooding, improve water quality and overall 
enhancement of the natural drainage system from the impacts of new development.  
Planning efforts are stakeholder based.  Stakeholders in the watershed are invited to 
attend meetings and help guide the development and implementation of an acceptable 
watershed management plan.  Most of SMC's planning efforts are supported by grant 
funds.  SMC’s flood hazard mitigation strategy is currently focusing on repetitive flood 
damage buyouts of homes in and near the floodplain and the development of site-specific 
flood hazard mitigation plans for repetitive flood damage areas around the county. 
Buyouts have been grant supported.  For additional information refer to Sections 3.2.7, 
3.2.8, and 3.2.9. 
 
The following list illustrates planning initiatives in Lake County by watershed: 

• Fox River Watershed 
o Squaw Creek Watershed Management Plan 
o Sequoit Creek Watershed Management Plan 
o Fish Lake Drain Watershed Management Plan 

• North Branch of the Chicago River Watershed 
o North Branch of the Chicago River Watershed Management Plan for Lake 

County 
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o North Branch of the Chicago River Open Space Plan 
• Lake Michigan Watershed 

o Bull Creek Stakeholders Association (Lake Michigan Watershed) 
Brochure 

• Des Plaines River Watershed 
o Bull Creek/Bull’s Brook Watershed Plan 
o Indian Creek Watershed Management Plan 
o Des Plaines Phase II Watershed Management Plan 

 
Site-specific flood hazard mitigation planning incorporates high priority flood problem 
areas that have been identified on the Flood Problem Inventory Area Maps created in 
1995.  These maps are currently being updated to reflect flood mitigation efforts since 
1995.  SMC’s flood mitigation activities continue with two site-specific mitigation plans 
in 2003.  Using current, best available information, two sites have been identified in 
North Chicago and Waukegan for site-specific planning based on repetitive flood 
damage.  A plan for both sites is being developed.  Components of a site-specific plan 
include: 

• Field survey  
• Flood data  
• Problem Inventory  
• Mitigation measures  
• Potential funding sources  
• Action Plan  
 

The planning effort begins with a field survey to collect basic data on buildings located in 
the floodplain.  A survey crew will shoot the elevation of the first floor and other points 
that will help determine the building’s exposure to flooding, such as the elevation of 
window wells.  Existing flood data will also be collected through a questionnaire 
distributed to homeowners.  An Advisory Committee including residents, business 
owners, and City representatives will be organized to help develop the plan.  The site-
specific mitigation plan will provide a problem inventory, a review of mitigation 
alternatives, identification of the more appropriate measures individual buildings and the 
site as a whole, a review of potential funding sources for the recommended measures, and 
an action plan of specific mitigation projects.  Once the plan is finalized, applications can 
be prepared for state and/or federal cost-share funds to assist willing property owners in 
protecting their flood-prone buildings.  
 

• Zoning 
A zoning ordinance regulates development by dividing the community into zones or 
districts and setting development criteria for each district.  Zoning can be used to control 
development so that existing flood problems are not worsened and new flood problems 
are not created.  In addition, site development regulations limit the uses allowed in 
floodplains.  
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• Open Space Preservation 
Keeping the floodplain open and free from development is the best approach to 
preventing flood damage.  The amount of land maintained as open space will directly 
affect the level of flood hazard. 
 

• Floodplain Regulations 
In addition to zoning ordinances, regulations that restrict construction in floodplains are 
usually found in one or more of the following documents: subdivision ordinances, 
building code, and/or a separate “stand alone” floodplain ordinance.   
 
The NFIP  sets the minimum floodplain regulation requirements for local flood plain 
ordinances, subdivision regulations and building codes.  Communities are strongly 
encouraged to adopt local ordinances that are more stringent than state or federal criteria 
and based on local watershed conditions in order to adequately protect their residents 
from flood damage.  Adoption of more stringent local criteria is an important factor of 
safety for areas highly prone to flooding, and for areas with inaccurate floodplain maps. 
 

• Runoff Reduction 
Development outside the floodplain can contribute significantly to flooding problems.  
Runoff is increased when urban development covers the land surface with impervious 
covers such as roads, parking lots and buildings.   
 
Effective stormwater management policies require developers to build detention or 
retention basins to minimize increases in runoff rates and volumes in comparison to 
predevelopment conditions.  Development designs that preserve the natural drainage 
system (including depressional storage areas) and native vegetation, and minimize 
pavement and other impermeable surfaces, will reduce increases in runoff from 
developed sites. 
 
The Lake County Watershed Development Ordinance (WDO) was implemented in 1992 
and includes minimum countywide standards for development in and around floodplains, 
detention requirements that control the rate of stormwater release from developments in 
and around floodplains, detention, water quality and natural resources.  Lake County’s 
floodplain standards supercede any less restrictive Federal and State standards (Source: 
Illinois Association for Floodplain and Stormwater Management) 
 

• Drainage System Maintenance 
The drainage system may include detention ponds, stream channels, swales, ditches and 
culverts.  Drainage system maintenance is an ongoing program to clean out blockages 
caused by an accumulation of sediment or overgrowth of weedy, non-native vegetation or 
debris, and remediation of streambank erosion rates.  It is the responsibility of the 
municipalities and townships to maintain the incorporated and unincorporated drainage 
systems, respectively. 
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• Real Estate Disclosure 
Three regulations, one federal and two state, require that a potential buyer of a parcel be 
told of any flood hazard. 
 
3.3 High Wind Hazards 
3.3.1 Hazard Identification  
 
Thunderstorm winds can cause widespread damage and death.  A thunderstorm is 
considered severe when winds exceed 57.5 mph.  At the very extreme, winds of 160 mph 
have been recorded.  These winds can damage buildings and uproot and snap trees, and 
are often mistaken for tornados.   
 
‘Downbursts’ can occur during a thunderstorm.  This is an excessive burst of wind that is 
sometimes confused with tornados.  These are defined as a surface wind in excess of 125 
mph.  A downburst occurs when rain-cooled air within a convective cloud becomes 
heavier than its surroundings.  Since cool air is heavier than warm air, it rushes toward 
the ground with a destructive force; exactly what triggers the sudden down rush is still 
unknown.  There are no records by County, but nationally downbursts have resulted in 
268 deaths. 
 
Downbursts can be further classified into two categories: 
Microburst:  Less than 2 1/2 miles wide at the surface, duration less than 5 minutes and 
winds up to 146 miles per hour. 
Macroburst: Greater than 2 1/2 miles wide at the surface, duration of 5-30 minutes with 
winds up to 117 miles per hour. 
 
3.3.2 Hazard Profile  
 
On October 24, 1995, sustained winds of 20 to 30 mph with gusts to near 50 mph broke 
tree limbs and caused scattered power outages throughout northern Illinois including 
Lake County. The strongest wind gust in the area was 45 mph.  It was recorded at O'Hare 
Airport in Chicago at 4:00 am.  
 
On April 6, 1997, high winds of 72.73 mph caused debris flying from the roof of an 
apartment building that hit a 3 year-old girl above her left eye.  No other information was 
reported. 
 
On Monday, September 29, 1997 strong winds peaked between 2:00 pm and 4:00 pm.  
Some peak wind gusts occurred in Morris, Grundy County where winds reached 64 mph, 
in Peru, La Salle County where winds reached 58 mph, in Kane County where winds 
reached 52 mph, at Palwaukee Airport, Wheeling and at O'Hare Airport in Chicago, both 
in Cook and Lake Counties the winds reached 47 mph, in Woodstock, Mc Henry County 
winds reached 47 mph, and at the Rockford Airport in Winnebago County winds reached 
45 mph. The windstorm died down by evening.  As a result of the windstorm, numerous 
tree limbs and a few large trees throughout northern Illinois had blown down. The falling 
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limbs knocked out power to over 40,000 customers. Flights were delayed at O'Hare 
Airport and a tree fell on a police car in Barrington Hills, the officer in the car was not 
injured.  
 
On April 18, 2002, a wind and hailstorm affected the northern half of Lake County, 
Illinois.  This storm was along the southern end of a line of storms that occurred mainly 
in Wisconsin.  Post storm damage inspection revealed no clear evidence of a tornadic 
signature.  While tree and minor damage to homes was seen it may have been due to 
downburst winds.  This storm also produced 1.75” hail.   
 
Strong winds blew down numerous trees and power lines across northeast Illinois during 
the morning and afternoon of May 11, 2003.  Power outages occurred throughout the 
area.  Winds gusted to 53 mph in Waukegan in Lake County, 54 mph in Peru in La Salle 
county, and 55 mph in Romeoville in Will county.  NOAA estimated that property 
damage from this event was $4,000. 
 
The highest wind gust recorded by NOAA in the Chicago area was 87 mph on February 
12, 1894.  No other information was provided as to whether this occurred in Lake 
County. 
 
Location: Due to the nature of the event no one municipality is more susceptible then 
another.  Therefore, the location is on a countywide basis. 
 
3.3.3 Hazard Magnitude  
 
National Climatic Data Center records indicated that Lake County has had 13 of the 
7,925 severe thunderstorm and high wind events recorded in Illinois between January 1, 
1950, and September 30, 2004. 
 
The magnitude of the 13 high wind events ranged from 0 mph to 73.72 mph.  There were 
5-recorded deaths, 15-recorded injuries, and an estimated $279,000 in property damage. 
 
3.3.4 Hazard History  
 
Storms on May 18, 2000, caused widespread severe weather damage across the 
Northeastern Illinois area.  In Wilmette, a man was killed when a large tree fell onto his 
car as he was driving.  There were over 30 reports of straight-line wind damage, some 
caused by winds of hurricane strength (over 74 mph).  The highest recorded wind speed, 
84 mph, was at Palwaukee Airport in Wheeling.  In Deerfield, winds were strong enough 
to roll over a pick-up truck.  Winds toppled trees and power lines across the area, leaving 
over 100,000 residents without power at one point.  In Waukegan, on June 10, 1999, 
strong winds knocked moored sailboats against piers causing damage. One boat clocked 
the winds at 70 mph. Tree limbs were blown down in Waukegan.  Severe winds were 
measured at 66 mph in Lake Villa on April 18, 2002.  The most significant damage was 
in a retirement community northeast of the intersection of highway 60 and Peterson road 
near Round Lake Park.  The winds damaged roofs, porches and windows on 15 to 20 
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The capability assessment identifies existing capabilities, resources, and opportunities for 
improvement that the County can use to address future impacts from hazards. 

4.1 CAPABILITIES 
Unincorporated Lake County, SMC, and the municipalities have plans, ordinances, and 
programs that can help prevent or minimize possible future impacts of hazards.  Table 4-
1 at the end of this section discusses the communities’ capabilities, including the types of 
plans, ordinances, GIS software, and types of maps for each of the participating 
communities.  By putting this information into a matrix form, it provides the Mitigation 
Planning Team with a snap-shot of the communities’ existing capabilities.  Refer to 
Appendix I for References, Resources, Federal Technical and Financial Assistance, 
Resources and Web Sites, and Funding Resources.  When determining the mitigation 
strategy it allows the team and its member communities to focus on goals, objectives and 
actions that: 

 Will update existing capabilities to reduce vulnerabilities; 
 Develop new capabilities to reduce vulnerabilities; 
 They are capable of implementing; 
 Are implementable under existing conditions.  

4.2 OPPORTUNITIES FOR IMPROVEMENT 
The communities of Lake County considered the Alternative Actions discussed in 
Section 5 when identifying the mitigation actions.  The Alternative Actions were 
developed when the planning team brainstormed the entire range of alternatives for 
activities applicable to Lake County considering the hazards, the vulnerabilities, the 
capabilities and the goals of this plan.  Refer to Section 5 for a more detailed discussion. 

4.3 CONCLUSION 
All communities and organizations that participated in the planning process were asked to 
self-assess their capabilities, by completing questionnaires and returning them to the 
County (see Appendix N for a copy of the questionnaire.).  Thirty-three of the fifty-one 
communities and two of the seven organizations that participated in the planning process 
returned completed copies of the Capability Assessment questionnaire and the results can 
be seen on Table 4-1.  The assessment tells us that the communities and organization that 
completed the assessment are very well positioned to reduce the vulnerabilities within 
their jurisdictions.  Most have Master Plans, Stormwater Management Plans, Zoning 
Ordinances, Subdivision Ordinances and Building Codes.  Most also have a wide variety 
of informational maps that can be used when implementing mitigation plan actions.  The 
communities and organizations need to focus their resources on updating ordinances to 
today’s standards, requiring elevation certificates for structures located in the floodplain, 
applying for the Community Rating System to reduce the costs of flood insurance for the 
residents of their communities, and identifying and applying for funds to implement 
actions that can not be financed locally.    
 



SECTION FOUR                                                           Capability Assessment 

 
County-Wide All Natural Hazards Mitigation Plan                                    
Lake County, Illinois         4-2 

The communities of Lake County, to a great extent, will need to rely on technical and 
financial assistance from Regional, State and Federal resources to effectively implement 
hazard mitigation actions over the next five years.  The constraints facing the 
communities include both limited staff resources and funds that can be directed toward 
implementing hazard mitigation actions.  
 
During the development of this draft Hazard Mitigation Plan and after reviewing other 
recent planning initiatives, it is readily apparent that the municipalities have the 
capability to bring together citizens, government representatives, and local officials to 
work closely together in crafting a better future for their communities.  That same 
cooperative effort, if joined with the appropriate technical and financial assistance from 
Regional, State and Federal resources, can be harnessed to implement the priority hazard 
mitigation actions described in Section Six on this plan.  A sustained effort by the 
citizens, staff, and local officials can create a more sustainable and disaster resistant 
future for Lake County. 
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Refer to Table 4-1: Capability Assessment 
 



Table 4-1 Capability Assessment 
Lake County Multi-Hazard Mitigation Plan

Organization / 
Community

Master 
Plan

Stormwater 
Management 

Plan

Flood 
Mitigation 
Assistance 

Plan

Capitol 
Improve-

ment 
Plan

Land-use 
Plan Only CRS EMP Other Plans

Habitat 
Conservation 

Plan

Zoning 
Ordinance

City of Highland Park 2001 1990 adopted 
annually 2003 1997

City of Lake Forest x x x x x x

City of Park City x x

Village of Island Lake 5/13/04 5/8/03 5/8/03 5/13/04 3/11/04 8/26/76
Village of Libertyville x x x x x x
Village of North Barrington 2004 1/26/04

Village of Antioch 2001 x 2005 1966-2002

Village of Bannockburn 1993 x 2005 2002 2005

Village of Beach Park 1995 1995

Village of Buffalo Grove updated 
1998 x included in 

EMP 2004
included in 

Comp 
Plan

2003 x updated 
2004

Village of Barrington May-04 3/30/2001 5/24/2004

Village of Deerfield 10/4/04 9/14/01 5/1/04 10/4/04 1992 x

Village of Grayslake updated 
3/2005 x 10/1/04 3/1/05 in process 2003

Village of Green Oaks 1990 1990-91 1990 in process 1960

Village of Gurnee 1997 2001 6/27/05 Pending 2003 1980

Village of Fox River Grove 2005 2005 Oct-98

Village of Hainesville 1999 3/5/1999 1997/2000

Village of Hawthorn Woods 5/17/04 10/15/01 6/9/87

Village of Lake Bluff 1997 1992 x 1997

General 
Village 

Disaster Plan 
1985

1923 and 
amended 

many times

Village of Lake Zurich update 
2003 2001 x annually

included in 
Master 
Plan

x x included in 
WDO

revised in 
2004

Village of Lakemoor 10/1/03 11/1/01 10/1/03 8/1/99

Village of Lincolnshire 5/14/01 6/8/76 x 4/11/88
Capital 

Improvement 
Plan 5/1/05

2/16/04

Village of Lindenhurst 5/1/98 9/1/01 5/1/93 4/1/99

Village of Long Grove 1988 x

Village of Mundelein x x x x x x

Village of Port Barrington x x

Village of Riverwoods x x
Village of Round Lake 10/01/00 10/1/00 1999 2001
Village of Round Lake 
Beach x x 1995 Vulnerability 

Assessment 1995

Village of Third Lake 2000 x in process amended 
2002

Village of Vernon Hills x x x x annual
2004

Village of Wadsworth Dec-00 x

Village of Wauconda x x x x x adopted 
1/21/69

Village of Lake Villa 1/14/2004 6/29/2000 
ordinance N/A 1/4/2004

Village of Round Lake Park 92 92 98 Sanitary 
Sewer Facility 

Village of Round Lake Heigh 1983 2005 x

Lake County
Reginal 

Framework 
Plan

x x x x x

North Shore Sanitary 
District x x x

Notes:
If a date was provided it is identified in the cell or as a comment.  If the cell only identifies an x, then that was the only information 
provided.

created: 3/2/05
edited: 12/15/05 Page 1 of 4



Table 4-1 Capability Assessment 
Lake County Multi-Hazard Mitigation Plan

Organization / 
Community

City of Highland Park

City of Lake Forest

City of Park City

Village of Island Lake
Village of Libertyville 
Village of North Barrington

Village of Antioch

Village of Bannockburn

Village of Beach Park

Village of Buffalo Grove

Village of Barrington

Village of Deerfield

Village of Grayslake

Village of Green Oaks

Village of Gurnee

Village of Fox River Grove

Village of Hainesville

Village of Hawthorn Woods

Village of Lake Bluff

Village of Lake Zurich

Village of Lakemoor

Village of Lincolnshire

Village of Lindenhurst

Village of Long Grove

Village of Mundelein

Village of Port Barrington

Village of Riverwoods
Village of Round Lake
Village of Round Lake 
Beach

Village of Third Lake

Village of Vernon Hills

Village of Wadsworth

Village of Wauconda

Village of Lake Villa

Village of Round Lake Park

Village of Round Lake Heigh

Lake County

North Shore Sanitary 
District

Subdivision 
Ordinance

Historical 
Preservation 
Ordinance

Building 
Code

Drainage 
Ordinance Other GIS HAZUS Zoning 

Maps

Existing 
Land Use 

Maps

Proposed 
Land Use 

Maps

Highway 
Maps

1995 1984 2002 2002 x x x

x x IBC IRC 
2003 x x x x x x

x x x x x x

9/8/94 5/8/03 x x x x
x x x x x

8/24/04 8/24/04 8/14/01 x x x

1976-2001 ICC 2003 x ARCview 
8.0 x

2002 2005 1982 x x

x x

updated 2004 updated 
1996 x x x x x x

x x

x 9/2/04
provided 5/19/03 x x comp plan comp 

plan

2003 2003 2003 x x x x x

1990 1960 2001 Lake 
County x x x

1969 Apr-05 1992 x x x x x

Oct-03 BOCA Oct-03 x x

2000
Adopting 
BOCA 
1999

2000 x x x

12/11/89 4/21/03 x x x x

6/20/05 6/26/05 updated in 
2005

1992 Co. 
adopted 

SMC 
ordinance

x updated 
annually

1997 
Comp 
Plan

1997 Comp 
Plan

as 
available 
through 

Co.

2004 x 2002 2001 Arcview 
8.0 x updated 

annually 2003 2003 x

1990 1990 11/1/01 x x

3/30/2005 9/9/2003 5/2/02 Arcview 
3.2A x x x x

1/2003
provided x x x

x x Arcview 
9.0 x

x BOCA 
2000 WDO Lake Co. x x x x

x x x x x

x 1999 x x x x
1999 2001 2000 x x x x

x 2000 x x x x

2000
same as 

Lake 
County

x x x

annual 
2003

amended
2003

amended
2003 x x x x x

x x x x x x x x

adopted 
12/20/60

adopted 
10/17/00 x x x x x

1/14/2004 1999 10/25/2000 
(stormwater) x x x x x

x x x x x x x x

x x x x x x x x x

x ARCview 
9.0

Notes:
If a date was provided it is identified in the cell or as a comment.  If the cell only identifies an x, then that was the only information 
provided.

created: 3/2/05
edited: 12/15/05 Page 2 of 4
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Lake County Multi-Hazard Mitigation Plan

Organization / 
Community

City of Highland Park

City of Lake Forest

City of Park City

Village of Island Lake
Village of Libertyville 
Village of North Barrington

Village of Antioch

Village of Bannockburn

Village of Beach Park

Village of Buffalo Grove

Village of Barrington

Village of Deerfield

Village of Grayslake

Village of Green Oaks

Village of Gurnee

Village of Fox River Grove

Village of Hainesville

Village of Hawthorn Woods

Village of Lake Bluff

Village of Lake Zurich

Village of Lakemoor

Village of Lincolnshire

Village of Lindenhurst

Village of Long Grove

Village of Mundelein

Village of Port Barrington

Village of Riverwoods
Village of Round Lake
Village of Round Lake 
Beach

Village of Third Lake

Village of Vernon Hills

Village of Wadsworth

Village of Wauconda

Village of Lake Villa

Village of Round Lake Park

Village of Round Lake Heigh

Lake County

North Shore Sanitary 
District

Infrastructure 
Maps

Soils 
Maps

Assessor's 
Property  

Index Maps

Street Maps 
Showing 

Centerlines

Aerial 
Maps

Topo 
Maps

Subdivision 
Maps

NFIP 
Flood 
Maps

Wetland 
Maps

NFIP 
Elevation 

Cert.

Maps 
showing 
Critical 

Facilities

x x x x x x x x x

x x x x x x x x x

x x x x x x

x x x x x x x x x x x
x x x x x x x

x x x x x

x x x x x x x x x

x x x x

x x

x x x x x x x x x x

x x

x x x x x x x x

x x x x x x x x x x x

x x County Maps Lake 
Co. x x Lake Co. 

GIS

x x x x x x x x x x x

x x x x x x x

x x

x x x x x x x x

Arc view based Co. Co. x Co. x x x SMC

x x x x x x x x x

x x

x x x x x x x x x x x

x x x x

x

x x x x x x x x x x x

x x x x

x x
x x x x x x x x x

x x x x x x

thru County x x

x x x x

x x x x x x x x x

x x x x x x x x

x x x x x x x x x

x x x x x x x x x x

x x x x x x x x x x x

x x

Notes:
If a date was provided it is identified in the cell or as a comment.  If the cell only identifies an x, then that was the only 
information provided.
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Organization / 
Community

City of Highland Park

City of Lake Forest

City of Park City

Village of Island Lake
Village of Libertyville 
Village of North Barrington

Village of Antioch

Village of Bannockburn

Village of Beach Park

Village of Buffalo Grove

Village of Barrington

Village of Deerfield

Village of Grayslake

Village of Green Oaks

Village of Gurnee

Village of Fox River Grove

Village of Hainesville

Village of Hawthorn Woods

Village of Lake Bluff

Village of Lake Zurich

Village of Lakemoor

Village of Lincolnshire

Village of Lindenhurst

Village of Long Grove

Village of Mundelein

Village of Port Barrington

Village of Riverwoods
Village of Round Lake
Village of Round Lake 
Beach

Village of Third Lake

Village of Vernon Hills

Village of Wadsworth

Village of Wauconda

Village of Lake Villa

Village of Round Lake Park

Village of Round Lake Heigh

Lake County

North Shore Sanitary 
District

Post-Disaster 
Mitigation 

Policies and 
Procedures

Rep 
Loss 
List

Flood 
Insurance 

Claims 
List

Other 
Resources

City 
Org 

Chart

x x x x

x

x x

x

x x

x

x x

x

x x

in process

x x x

x

Stormwater 
Flow x

x

x

x x

x x x x

x x

x x

x

x x

x x

x

x

x x x

x

x x x

x x

x x

Notes:
If a date was provided it is identified in the cell or as a 
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This section of the County-Wide All Natural Hazard Mitigation Plan for Lake County 
identifies the goals and alternative mitigation actions that the communities considered 
when putting the mitigation strategy together.  In the hazard mitigation planning process 
these terms have the following meaning: 
• Goals are general guidelines that explain what the stakeholders and communities 

want to achieve. Goals are usually expressed as broad policy statements representing 
desired long-term results and can include more detailed objectives. 

• Actions provide more detailed descriptions of specific work tasks to help a 
community achieve the goals and objectives.  For each goal and objective, there was a 
range of mitigation actions that were considered by the Mitigation Planning Team. 

(Source: FEMA How To Guide #1, 386 -1)  

5.1 GOALS 
The Natural Hazards Mitigation Planning Committee established the goals for this 
planning effort.  The goals were developed to reflect on current community priorities, to 
be consistent with current countywide planning efforts, and in consideration of the impact 
of each natural hazard that affects Lake County.  On February 16, 2005, and again on 
August 4, 2005 the Committee participated in several exercises to outline the goals for 
this Hazard Mitigation Plan.  The consultants suggested certain goals based on 
“Mitigation Ideas” prepared by FEMA Region V, July 2002, and “Mitigation Planning” 
also prepared by FEMA Region V and goals from the Draft Countywide Flood Plan 
prepared by the Flood Hazard Mitigation Planning Team.  Overall, proactive and 
continuous efforts to reduce vulnerability and a good level of understanding of hazards 
and emergency and response capabilities of the communities were the concerns of the 
Team.  The Team decided that the goals of this plan are: 
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To achieve these goals, the Team brainstormed a range of alternative mitigation actions at 
the February 16, 2005, and August 4, 2005 Workshops.  The Mitigation Planning Team 
selected the actions from a full range of potential actions, keeping in mind the hazards 
being addressed in this plan as identified in Section Three and the their capabilities to 
implement the actions as assessed in Section Four. 

5.2 ALTERNATIVE ACTIONS 
The Planning Team brainstormed the entire range of alternatives for activities that are 
applicable to Lake County considering the hazards, the vulnerabilities, the capabilities 
and the goals of this plan during the February 16, 2005, and August 4, 2005 Workshops.  
To select appropriate alternative actions for the communities of Lake County, the 
Planning Team consulted the Alternative Mitigation Actions matrix which is an appendix 
in “Developing the Mitigation Plan – Identifying Mitigation Actions and Implementation 
Strategies,” the State and Local Mitigation Planning How To Guide (FEMA 386-3, 
2003).  The reference information is included in Appendix I of this plan.  The Team also 
consulted the FEMA Region V publication “Mitigation Ideas,” to review the broadest 
range of mitigation options.  The reference information for “Mitigation Ideas” can be 
found in Appendix I.  Following is a discussion of the alternative actions, the reasoning 
behind their inclusion in this plan, and, where appropriate, their pros and cons relative to 
other alternative actions.  
 

Hazard Goals 

All Hazards 

• To protect the life, health, safety of residents 
• To reduce damages from natural hazards 
• Maintain municipal services 
• Plan and Complete the Natural Hazard Mitigation Plan 

Flood 

• Protect health of  the community, safety, and reduce property damages from 
flooding 

• Establish flood prevention measures for public facilities critical to emergency 
response 

• Maintain drainage system 
• Enhance the environmental and aesthetic quality of the floodplain 
• Establish a coordinating system 
• Maintain Compliance with the NFIP 

High Wind 
• Identify construction practices that can reduce the impact of high winds on 

buildings 
• Identify sheltering options from the impact of high winds   

Tornado 

• To protect life and safety of residents of the community 
• To protect property and infrastructure 
• Minimize community impact 
• Identify high risk areas 
• Improve protection of infrastructure 

Severe 
Thunderstorm • Educate the public regarding the risks of severe thunderstorm 

Hail • Reduce damage from hail to structures 
Severe Winter 
Storm • Educate the public regarding the risks of severe winter storms 
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Hazard Alternative Actions 

All Hazards 

• Public education/communication regarding the risks from hazards and possible 
mitigation actions 

• Conduct mitigation table-top exercise 
• Establish a County natural hazard mitigation emergency response team 
• Establish a health department emergency response assessment team 
• Establish a system of cooling/warming centers 
• Establish an emergency response assessment team in addition to the health 

department team 
• Describe vulnerability in terms of the types and numbers of future buildings, 

infrastructure, and critical facilities located in the identified hazard areas 

Flood 

• Remove high risk structures from floodplain or protect high risk structures 
• Mitigate all repetitive loss structures identified by FEMA 
• Improve capacity of drainage systems 
• Acquire properties in flood-prone areas 
• Implement maintenance programs for drainage systems 
• Maintain compliance with NFIP 
• Reduce Inflow and Infiltration and sewer backups 
• See the table below for a list of Actions provided by the Lake County Flood Hazard 

Mitigation Plan. 

High Wind • Educate residents and businesses on Maintain/EUF building codes 
• Plan for tree trimming 

Tornado 

• Prepare informational material that identifies safe shelters and how to construct safe 
shelters (safe rooms) 

• Provide alternative power sources at critical structures and shelters 
• Coordinate a line clearance program (power lines vs. trees) 
• Encourage underground utilities for new construction 
• Maintain Emergency Evacuation training 
• Maintain/update ESDA Plans that determine recovery and response responsibilities  

Severe 
Thunderstorm 

• Provide preventative maintenance for susceptible landslide areas 
• Install/maintain lightning detection systems for population/active sites 
• Maintain/EUF (Energy Utilization Factor) codes that mandate safe structures 

(electrical codes) 

Hail • Educate residents on Maintain/EUF building codes 

Severe Winter 
Storm 

• Maintain/EUF codes that mandate safe structures (electrical codes) 
• Maintain snow removal plans 
• Removal plans (prioritize) 

 
The following table identifies the flood action list provided in the “Lake County Flood 
Hazard Mitigation Plan” prepared by French & Associates for Lake County Stormwater 
Management Commission and dated June 1, 2001. 
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Flood Actions Provided by the “Lake County Flood Hazard Mitigation Plan”  
No. Actions 

 Flood Damage Remediation 
1 Establish a county mitigation task force composed of representatives from the primary 

county agencies and municipalities involved in flood mitigation for purposes of setting 
priorities for use of state, federal and county flood mitigation funds. 

2 Establish guidelines for determining what mitigation measures are appropriate under various 
circumstances. 

3 Identify all structures located in flood hazard areas and set up a database for county and 
municipal use to contact property owners regarding their flood risk and mitigation options.  
Improved flood depth data will allow the County to consider mitigation options. A survey to 
determine the first floor elevation of at least the highest risk structures can help to determine 
the most appropriate mitigation action for those structures (i.e. acquisition, elevation, 
floodproofing, etc.).  A survey is required because the analysis done for this plan uses many 
assumptions due to its limited scope.  The correct mitigation action can be chosen once the 
accurate first floor elevation is obtained by surveying. After getting the first floor elevation, 
the information provided in Appendix O can be used to determine the most appropriate 
mitigation action.  

4 Collect lowest entry elevations and conduct flood audits for high priority flood problem areas 
to determine the measure(s) (acquisition, relocation, building elevation, flood proofing or 
other) that are most practical and cost effective in the long-term. 

5 Inventory and prioritize buildings located in flood hazard areas that qualify for acquisition or 
relocation. 

6 Coordinate relocation/acquisition programs with other local and county-wide land acquisition 
programs including FPD, CDBG program, park districts and public works. 

7 Develop, adopt, and implement protocol for countywide drainage system maintenance 
standards. 

8 Focus on improving septic system performance in public information efforts targeted to 
property owners in flood problem areas that experience septic failure. 

9 Develop action plan to identify and remedy illicit hookups and sewer infiltration that 
includes maps and prioritizes problem areas for remediation. 

10 Provide technical assistance at county level to municipalities and property owners for sewer 
backup mitigation. 

11 Establish (or re-designate an existing) "high profile" flood proofing specialist position at the 
county level to advise and train county and municipal staff on recommending appropriate 
flood proofing measures and conducting flood audits.  

12 Provide incentive-based flood mitigation training programs for appropriate county and 
municipal staff. 
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13 Develop local flood proofing incentive programs for property owners.  

14 Locate areas by subwatershed appropriate for regional detention sites. 

15 Establish county standards for design and construction of regional detention facilities that 
meet multi-objective criteria. 
 

16 Develop a county system for coordinating and funding regional structural flood control 
projects. 

17 Provide a pool of county and community local cost-share funds (based on planning 
jurisdiction) to match state and federal dollars for mitigation. 

 Flood Damage Prevention 

18 Map natural drainage system on watershed-based countywide conservation and development 
map that is incorporated into the WDO. 

19 Adopt separate zoning classification in UDO for floodplains, wetlands, and drainage ways. 

20 Develop countywide open space network map (that emphasizes protection of the natural 
drainage system) for adoption by municipalities and county. 

21 Incorporate open space network map into county, municipal and township land acquisition 
programs/plans. 

22 Determine existing runoff rates and volume for each sub watershed to determine watershed-
based allowable release rates. 

23 Complete comprehensive watershed plans that include multi-objective floodplain 
management for flood damage reduction for entire county.  

24 All stormsewer improvements that result in increased drainage capacity should be reviewed 
on a watershed basis to address cumulative impacts. 

25 Aggregate all 1 or 2 ft topography and stream cross sections available from county, 
municipal, state, and federal agencies. 
 

26 Acquire missing topographic and cross section information for the county. 

27 Update out-of-date flood studies for county watersheds. 
28 Complete accurate floodplains map (including 1st order streams and significant depressional 

areas) and submit to FEMA for adoption. 
 

29 Establish schedule and funding mechanism to keep flood studies and mapping up-to-date. 

30 Develop system to tag addresses for floodplain, floodway or flood problem areas properties 
for review and permitting.  
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31 Strengthen implementation of runoff volume reduction hierarchy in the WDO by providing 
density incentives through UDO and comparable municipal ordinances. 

32 Adapt county and municipal landscape requirements to encourage landscaping with deep-
rooted native vegetation. 

33 Establish minimum requirements for topsoil replacement to improve infiltration on 
developed sites. 
 

34 Improve timing and performance for soil erosion and sediment control practices at the county 
and community level.   
 

35 Adopt amended wetland regulatory provisions of the Watershed Development Ordinance to 
match Corps General Permit requirements and includes a goal of no net loss of wetlands. 
 

36 Require mitigation or fee-in-lieu of mitigation for all wetland impacts associated with 
development. 

37 Increase wetland and stream buffer widths in WDO and require use and deed restrictions on 
wetlands and buffer areas (develop a map set for all deed restricted areas). 
 

38 Establish county program to restore wetlands. 
 

39 Adopt countywide best management practice standards for maintenance of channelized rivers 
and streams.  
 

40 Increase outreach to community plan departments and commissions to strengthen local 
understanding and review of development proposals and their compliance with WDO and 
wetland regulatory standards.  
 

41 Develop continuing training requirements for community WDO enforcement officers and 
engineers to improve consistency in application and review of WDO standards. 
 

42 Coordinate /incorporate SMC review of development proposals early in the process to insure 
appropriate runoff reduction BMPs are incorporated into development designs. 
 

43 Incorporate monitoring and evaluation of BMP effectiveness in WDO permits. 
 

44 Create Special Service Areas so Townships can collect utility fees to maintain detention 
ponds and other components of the drainage system in unincorporated areas. 

 Emergency Response 

45 Improve accessibility of rain and stream gage information and provide training to increase 
municipal and county use of information. 
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46 Set up local automated fax notice warning system that includes all municipalities, townships, 
county agencies and critical facilities at flood risk. 
 

47 Incorporate proactive response activities in emergency plans. Examples include: checking 
sites of known drainage constrictions, monitoring lake levels, and providing guidance to 
property owners on when and how to turn off utilities. 
 

48 Install alarm systems on lift stations. 
 

49 Map all critical transportation routes subject to flooding and planned detours. 

50 Identify and map all critical facilities located in flood prone areas. 
 

51 Identify and map all hazardous storage sites located in flood prone areas. 
 

52 Standardize and improve system of flood damage reporting by the county, townships and 
municipalities in a computerized database format. 
 

53 Add a "Flood Annex" to the Lake County Emergency Operations & Preparedness Plan. 

 Public Outreach 

54 Build a countywide partnership for coordinated delivery of public information materials and 
flood mitigation programs that target communities and property owners at risk. 

55 Expand "Flood Awareness Week" with more activities for the general public. 
56 Build a flood mitigation display on property protection measures for partnership to use at 

home shows and the county fair. 

57 Plan and conduct an open house on property protection measures. 
58 Conduct training programs for lake and homeowner associations in flood response. 
59 Educate and provide information and maps on flood hazard areas and wetlands to realtors 

and appraisers to improve real estate disclosure. 

60 Tie flood hazard areas into township tax files for disclosure purposes. 
 
The preceding list includes alternative action items, which will require substantial 
commitments of time and resources.  Considering the communities’ resources and 
capabilities, it is unrealistic to assume that all of these activities will be pursued within 
the planning horizon for this plan; i.e., over the next five years.  To focus the energies of 
these individuals and related organizations, it is necessary to determine priorities for 
actions.  The next section includes the actions identified as high priority actions by the 
Mitigation Planning Team accompanied by an implementation strategy for those actions. 
The Planning Team realizes and agrees that these alternative actions should remain on the 
“to do” list in case funding or other resources become available; e.g., after a disaster. 
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This section presents the Mitigation Planning Team’s priorities for mitigation actions and 
an implementation strategy for the high priority actions.  Each community prioritized the 
actions that apply to their community or concurred on county-wide actions. 

6.1 HIGH PRIORITY ACTIONS 
The Planning Team identified the high priority actions.  Three priority actions were 
addressed earlier in this plan and will be considered a high priority for the 5-year update.  
For all identified high priority hazards, the plan will include actions to: 
 

• Identify the number and type of existing structures, infrastructure and critical 
facilities at risk – Director, Lake County Emergency Management Agency;  

• Identify the number and type of future structures, infrastructure and critical 
facilities at risk – Director, Lake County Emergency Management Agency; 

• Identify the potential dollar losses from vulnerable hazards – Director, Lake 
County Emergency Management Agency; 

 
Using the alternative actions described in Section Five the team identified those actions 
that the County and affected jurisdictions should implement.  Identification of whether 
the actions affect new structures, existing structures, or both are shown in Appendix H. 
At the February 16th Workshop the Team discussed the factors that should be considered 
when deciding on the prioritization of mitigation actions.  Considerations included the 
jurisdiction’s ability to implement the actions, whether the actions were technically 
feasible, the cost/benefit of the actions, the support of the residents, and the support of the 
elected officials.  During the August 4, 2005 Workshop the communities were asked to 
prioritize the high priority actions in two ways.  The first way was within each hazard 
(Table 6-1A) and the second way was an overall ranking (Table 6-1B).  The community 
participants ranked the high priority actions within each hazard alphabetically and ranked 
the overall high priority actions numerically during the workshop.  The results and 
discussion of the tabulation is discussed below.  Please note, these are all countywide 
action items.   

 

Table 6-1A: High Priority Actions within each Hazard 

Hazard High Priority Actions 
Ranking 
within 

Hazard 
Public education/communication regarding hazards and mitigation 
opportunities A 
Describe vulnerability in terms of the types and numbers of future 
buildings, infrastructure, and critical facilities located in the 
identified hazard areas B 
Establish an emergency response assessment team C 
Establish County natural hazard mitigation emergency response team D 
Business recovery  E 

All Hazards 

Establish health department emergency response assessment team F 
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Table 6-1A: High Priority Actions within each Hazard 

Hazard High Priority Actions 
Ranking 
within 

Hazard 

Establish system of cooling/warming centers 
G 

Establish a You are not alone program for seniors and the 
handicapped H 
Conduct a mitigation table-top exercise I 

    
Improve the capacity of drainage systems A 
Implement maintenance programs for drainage systems B 
Maintain compliance with  the NFIP C 
Remove high risk structures (HRS) from the floodplain or protect 
HRS D 
Reduce Inflow and infiltration/sewer backups E 

  See the table below for a list of Actions provided by the Lake 
County Flood Hazard Mitigation Plan. F 
Mitigate all repetitive loss structures identified by FEMA. G 
Acquire properties in flood-prone areas H 

Flood 

  Dam Inspection I 
 

 Plan for tree trimming A High Wind 
Educate residents on Maintain/EUF building codes B 

  
 Maintain/update ESDA Plans that determining response and recovery 
responsibilities  A 
Prepare Informational material that identifies safety shelters B 
Provide alternative power sources at critical structures and shelters C 
Prepare informational material that identifies and how to construct 
safe shelters (safe rooms) D 
Coordinate line clearance program (power lines vs. trees) E 
Maintain emergency exercise training F 

Tornado 

Encourage underground utilities for new construction G 
 

 Maintain/EUF codes that mandate safe structures (electrical codes) A 
Install/maintain lightning detection systems for population/active 
sites B 

 Severe 
Thunderstorm 

Provide preventative maintenance for susceptible landslide areas C 
 

Hail  Educate residents on Maintain/EUF building codes A 
  

Maintain/snow removal plans A 
 Removal plans (prioritize) B 

Severe Winter 
Storm 

Maintain/EUF codes that mandate safe structures (electrical codes) C 
Totaling the responses for each action tabulated the information presented above. 
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Table 6-1B: Overall Ranking of High Priority Actions 
Hazard High Priority Actions Rank

All Hazards Public education/communication 1 
All Hazards Establish County natural hazard mitigation emergency response team 2 
Tornado     Maintain/update ESDA Plans that determine response and recovery responsibilities 3 
All Hazards Establish an emergency response assessment team 4 

All Hazards     Describe vulnerability in terms of the types and numbers of future buildings, 
infrastructure, and critical facilities located in the identified hazard areas 5 

Flood Improve capacity of drainage systems 6 
Flood Implement maintenance programs for drainage systems 7 
Flood Reduce Inflow and infiltration /sewer backups 8 
Flood Maintain compliance with the NFIP 9 
All Hazards Establish a health department emergency response assessment team 10 

Flood     See the table below for a list of Actions provided by the Lake County Flood 
Hazard Mitigation Plan. 11 

Severe Winter 
Storm Maintain/snow removal plans 12 
Tornado Provide alternative power sources at critical structures and shelters 132

All Hazards Encourage business recovery plans  
14 

Flood Remove high risk structures from floodplain or protect HRS 14 

Tornado Prepare informational material that identifies safe shelters and how to construct 
safe shelters 15 

Hail     Educate residents on Maintain/EUF building codes 16 
Severe 
Thunderstorm     Maintain/EUF codes that mandate safe structures (electrical codes) 17 
Flood Mitigate all repetitive loss structures identified by FEMA. 18 
Flood Acquire properties in flood-prone areas 18 
Severe 
Thunderstorm Install/maintain lightning detection systems for population/active sites 18 
Severe Winter 
Storm     Snow Removal plans (prioritize) 18 
Severe Winter 
Storm Maintain/EUF codes that mandate safe structures (electrical codes) 19 
Tornado  Prepare information material that identifies safety shelters 20 
High Wind     Plan for tree trimming 21 

 
Evaluating the top ten overall priorities, assigning a weighted value from 10 to 1 (10 
being the highest), and combining the values to achieve a countywide priority action list 
as presented above.  
 
Community representatives were also asked to submit specific community action items.  
They were asked to prioritize the community actions and identify how the action items 
are to be implemented and incorporated into the local planning mechanisms.  Other 
relevant information included the name of the person who is responsible for 
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implementation, title, and Agency.  The community specific actions are found in 
Appendix Q of this plan.  Please note, based on a natural hazard event, the County or the 
communities may choose to go implement a lower priority action prior to a higher 
priority action for a single hazard. 

6.2 IMPLEMENTATION STRATEGY 
Effective implementation of mitigation actions is vital to the success of a Hazard 
Mitigation Plan.  Table 6-2 provides an analysis regarding the impertinence of 
implementing specific mitigation actions.  The Table 6-3 lays out the implementation 
strategy; i.e., the responsible party, the sources and agencies that can support 
implementation or that can provide technical assistance, the costs and benefits involved, 
possible funding sources, and recommended timeframe for the implementation of each 
action.  The Mitigation Planning Team has agreed upon thisimplementation strategy for 
high priority actions, considering the risk faced and the capabilities of the County and 
participating municipalities.  Implementation of actions requiring outside sources of 
funding will be based on the availability of the funding from those sources.  
 
A list of funding resources that may be applicable to implementation of the mitigation 
actions is provided in Appendix I.  The list is separated by Grant Name, Agency, 
Purpose, Sustainability and Hazard Mitigation Application, and Contact.  The list is not 
meant to be exhaustive, and communities are encouraged to continue to seek out and 
investigate additional sources of funds (i.e., the Agency at the state level is the Catalog of 
Federal and Domestic Assistance (CFDA)), especially as specific application 
requirements and eligible activities may change over time.  The Lake County Hazard 
Mitigation team should continue to build partnerships and explore opportunities to 
leverage funds among state, federal, local, and private sources. 
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TABLE 6-2 Alternatives and Analysis of Actions 

Hazard Alternative Actions Analysis of Actions 

All Hazards 

• Public education/communication 
regarding the risks from hazards and 
possible mitigation actions 

 
• Conduct mitigation table-top exercise 

 
 
 

• Establish a County natural hazard 
mitigation emergency response team 

 
 

• Establish a health department emergency 
response assessment team 

 
 

• Establish a system of cooling/warming 
centers 

 
 

• Establish an emergency response assessment 
team in addition to the health department 
team 

 
• Describe vulnerability in terms of the 

types and numbers of future buildings, 
infrastructure, and critical facilities 
located in the identified hazard areas 

• The Action is intended to educate the 
community regarding actions they should 
take when a disaster is expected and the 
opportunities after a disaster 

• The action is intended to provide 
information to local responders regarding 
actions available to citizens and data 
requirements at the time of a disaster 

• The action is intended to provide a 
countywide team to supplement individual 
communities staff in providing 
information regarding mitigation after a 
disaster 

• The action is intended to provide a rapidly 
deployed trained team to inspect disaster 
areas to determine and mitigate potential 
health problems  

• The action is intended to provide residents 
with a shelter if the heating/cooling 
systems in their residences fail or are not 
adequate 

• The action is intended to provide the 
county with a rapid response team to 
assess damages after a hazardous event. 

• The action is intended to further define the 
risk various hazards on the residents of 
Lake County  
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TABLE 6-2 Alternatives and Analysis of Actions 
Hazard Alternative Actions Analysis of Actions 

Flood 

• Remove high risk structures from floodplain 
or protect high risk structures 

 
 

• Mitigate all repetitive loss structures 
identified by FEMA 

 
 
 

• Improve capacity of drainage systems 
 
 
 

• Acquire properties in flood-prone areas 
 
 
 

• Implement maintenance programs for 
drainage systems 

 
 

• Maintain compliance with NFIP 
 
 
 

• Reduce inflow and infiltration and sewer 
backups  

 
 
 
 

• See the table below for a list of Actions 
provided by the Lake County Flood Hazard 
Mitigation Plan. 

• A number of structures were constructed in 
areas that later were identified as floodplains; 
this action is intended to remove or reduce 
the risks to those structures 

• The Federal Emergency Management 
Agency has identified a number of structures 
that have suffered two or more floods over a 
ten year period; this action is designed to 
remove the risk to those structures  

• As more development has occurred with 
more impervious surfaces, drainage has 
proved to be inadequate; this action is 
intended to increase the drainage capacity 
across the County 

•  In addition to high risk properties, their are 
other locations in flood-prone areas; this 
action is intended to remove the potential for 
development of those sites 

• Drainage systems frequently clog due to 
erosion or man-made activities causing 
increased flooding; this action is intended to 
keep those systems clear and free-running 

• Lake County has one of the strongest 
floodplain management programs in Illinois; 
this action re-affirms the County’s 
commitment to floodplain management   

• Frequently sewers back-up due to blockages 
and the inflow or infiltration of water from 
sites other than drains; this action is meant to 
ensure that the sewer systems are more 
efficient and do no lead to additional flooding 

• These actions were identifies by the Lake 
County Flood Mitigation Group previous to 
the completion of the all-hazard mitigation 
plan.  They are being included in this plan by 
reference  

High Wind 

• Educate residents and businesses on 
Maintain/EUF building codes 

 
 
 

• Plan for tree trimming 

• This action is intended to educate residents 
and businesses regarding the importance of 
constructing structures to code and 
maintaining those structures in order to 
reduce damages from high winds 

• Falling tree branches frequently cause the 
disruption of utilities and damages to 
buildings and cars.  This action is intended to 
put a tree trimming schedule into place to 
reduce the affects of diseased or damaged 
trees and the effect of tree/utility line 
interface 
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TABLE 6-2 Alternatives and Analysis of Actions 
Hazard Alternative Actions Analysis of Actions 

Tornado 

• Prepare informational material that identifies 
safe shelters and how to construct safe 
shelters (safe rooms) 

 
 
 

• Provide alternative power sources at critical 
structures and shelters 

 
 
 
 
 

• Coordinate a line clearance program (power 
lines vs. trees) 

• Encourage underground utilities for new 
construction 

 
 
 
 

• Maintain Emergency Exercise training 
 
 
 
 

• Maintain/update ESDA Plans that determine 
recovery and response responsibilities  

• When a tornado approaches, families and 
individuals do not have much time to 
determine a safe location to take refuge; this 
action is intended to educate families and 
individuals in how to construct safe rooms, 
and to educate all individuals regarding safe 
places of refuge 

• The disruption of power byt tornadoes or 
other hazards can have very detrimental 
effects to hospitals, emergency operation 
centers, police departments, fire departments, 
pumping stations, etc.  This action is intended 
to reduce or eliminate power outages to those 
facilities, so that they may provide the critical 
services that are needed 

• See high winds (above) 
• Utilities placed underground are not 

susceptible to tornadoes and high winds, but 
it is not cost effective to place these power 
and communication lines underground after 
development has taken place; this action is 
intended to require that all new development 
include the placement of utility lines 
underground 

• When a tornado emergency occurs first 
responders frequently must be ready to rescue 
those injured and/or trapped; this action is 
intended to maintain the expertise needed to 
respond to such events 

•  When a tornado emergency occurs there a 
frequently a large number of first responders 
and volunteers that respond to the event; this 
action is intended to identify the chain of 
incident command for large events.   

Severe 
Thunderstorm 

• Provide preventative maintenance for 
susceptible landslide areas 

 
 
 
 

• Install/maintain lightning detection systems 
for population/active sites 

 
 
 

• Maintain/EUF codes that mandate safe 
structures (electrical codes) 

• Landslides are frequently caused by 
development on unstable soils that can be 
impacted by extreme downpours; this action 
is intended to encourage the maintenance of 
unstable soils through proper the use of 
vegetations that will help reduce the impacts 

• Frequently people are caught unaware of 
impending lightening in open areas such as 
parks and golf courses; this actions is 
intended to provide a warning system so that 
individuals may reach safe locations to take 
shelter 

• Through the grounding of building by means 
of techniques required in building cones, the 
effect of lightening strikes on buildings can 
be mitigated; this action is intended to require 
the research and adoption of building codes 
to reduce the effects of lightning 
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TABLE 6-2 Alternatives and Analysis of Actions 
Hazard Alternative Actions Analysis of Actions 

Hail 

• Educate residents on Maintain/EUF building 
codes 

• Some of the effects of hail can be mitigated 
by the adoption of building codes that require 
areas that are especially susceptible to 
damage from hail to be re-enforced;  This 
action is intended to facilitate  the research of 
and adoption of such codes  

Severe Winter 
Storm 

• Maintain snow removal plans 
 
 
 
 

• Removal plans (prioritize) 

• After snowstorms roads are rendered slippery 
or impassible; this action is intended to 
encourage communities to identify and 
update their list of streets to be plowed and to 
ensure that they have adequate equipment to 
complete this task. 

• When snowstorms drop heavy amounts of 
snow on a community, it frequently takes 
hours or days to clean all of the streets; this 
action is intended to encourage communities 
to prioritize those streets so that those where 
it is critical that they be kept open are plowed 
first.    

6.3 COST BENEFIT REVIEW 
 
During the prioritization process, members of the Team where encouraged to consider 
actions that had a positive benefit cost ratio and that were clearly implementable.  A cost 
benefit review was completed on all actions.  The estimated costs for the actions were 
broken down into high/medium/low, with high actions costing $100,000.00 or more to 
implement, medium actions costing between $50,000.00 and $100,000.00 to implement 
and low below $50,000.00.  The estimated benefits looked at the average annual benefits 
x the expected life of the structure or service.  The same parameters were used for the 
benefits as was used for the costs.    
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

All Hazards 
• Public education/communication 
 
• Mitigation table-top exercise 
 
• Establish County natural hazard mitigation 

emergency response team 
• Establish health department emergency 

response assessment team 
• Establish system of cooling/warming centers 
• Establish an emergency response 

assessment team 

All municipalities public 
information administrators 
Emergency Management 
Directors 
American Red Cross 
Association of Churches 
Community Schools 
Chamber of Commerce 
Department of Homeland 
Security (FEMA) 
Police and Fire Department 
Chiefs 
Building Officials 

Low/High 
 
Low/Medium 
 
Low/High 
 
Low/High 
 
Medium/High 
 
Low/High 

FEMA/Local/ 
American Red Cross 

1 to 5 years 

Coastal Erosion 
• Provide preventative maintenance of 

dams/coast 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences  

County and Municipal 
Planning Directors/County and 
Municipal Engineers/ 
Lake County GIS 

High/High 
 
 
Low/Medium 
 
 
Low/Medium 
 
 
 
Low/Medium 
 

FEMA/Local/Lake 
County Soil and 
Water Conservation 
Service 

5 to 10 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

Dam Failure 
• Evaluate existing dams for stability based on 

hazard classification  
• Assess potential flood control upgrades 
• Regularly inspect dams 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

• Identify dam inundation areas 

County and Municipal 
Planning Directors/County and 
Municipal Engineers/Illinois 
Department of Natural 
Resources/Private Dam 
Owners/Lake County GIS/Lake 
County Stormwater 
Management Commission 

Medium/High 
 
Low/High 
Low/High 
 
Low/Medium 
 
 
 
Low/Medium 
 
 
Low/Medium 
 
 
Medium/High 

FEMA/IDNR/NRCS 5 to 10 years 

Extreme Heat 
• Identify susceptible population, 

communicate/educate susceptible 
population of alternative shelter with 
available technology (web, rev. 911, CATV, 
message boards) 

• Increase public awareness 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk-Structures, infrastructure and Critical 

Lake County EMA with 
Participation of Police and Fire 
Chiefs  
 
 
 
 
 
 
 

Low/High 
 
 
 
 
Low/High 
 
 
 
 

American red 
Cross/FEMA/NOAA 

1 to 5 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

facilities not at risk  

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk-Structures, infrastructure and Critical 
facilities not at risk 

• Identify the potential dollar losses from 
hazard occurrences  

 
 
 
 
 
 
 

 
 
 
 
 
Low/Medium 
 
 
 
 

Flood 
See the table in Section 6.1 and: 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

• Mitigate all Repetitive Loss Structures 
identified by FEMA 

• Maintain compliance with NFIP 

• Acquire properties in flood prone areas 

• Remove high risk structures from the 

Lake County Stormwater 
Management Commission with 
support from Lake County 
Planning, Building and 
Development 

 
 
Low/High 
 
 
 
Low/High 
 
 
Low/Medium 
 
 
High/High 
 
Low/High 
 
High/High 
 

FEMA/Corps of 
Engineers/NRCS/ 
USACOE/IDNR/ 
Local 
 

1 to 5 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

floodplain or protect high risk structures 

• Reduce inflow and infiltration/sewer backups 

• Improve capacity of drainage systems 

• Implements maintenance programs for 
drainage systems 

 
High/High 
 
Medium/High 
High/High 
 
Low/High 

 
5 to 10 years 

Hail 
• Educate residents on Maintain/EUF building 

codes 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

County and Municipal 
Building Officials with support 
from County GIS and 
Municipal and County 
Planning Directors 

Low/High 
 
 
Low/Medium 
 
 
Low/Medium 
 
 
Low/Medium 
 
 

Local/NOAA 5 to 10 years 

High Wind 
• Educate residents on Maintain/EUF building 

codes 
• Plan for tree trimming 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 

Building Officials with support 
from Commonwealth Edison, 
local Arborists. Local Planning 
Directors and Lake County GIS 

Low/High 
 
Low/High 
 
Low/Medium 
 

Local 5 to 10 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

 
Low/Medium 
 
 
 
Low/Medium 

Ravine Bank Erosion 
• Provide preventative maintenance of coast 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

Municipal Engineers with 
support of Lake County GIS, 
Lake County and Municipal 
Planning Departments and lake 
County Soil and Water 
Conservation District 

Medium/High 
 
Low/Medium 
 
 
Low/Medium 
 
 
 
 
Low/Medium 

Local/NRCS 5 to 10 years 

Severe Thunderstorm 
• Install/maintain lighting detection systems 

for population/active sites 
• Maintain/EUF codes that mandate safe 

structures (electrical codes) 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 

Forest preserve District and 
Park District Directors  
Building Officials 
 
 
County and Municipal 

Medium/High 
 
Low/High 
 
 
Low/Medium 

NOAA/FEMA 1 to 5 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

planning Directors with 
Support of County GIS 
 
“ 
 
 
“ 

 
 
 
Low/Medium 
 
 
Low/Medium 
 

Severe Winter Storm 
• Maintain/EUF codes that mandate safe 

structures (electrical codes) 
• Maintain/snow removal plans 
 
• Educate residents on snow 
• Removal plans (prioritize) 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

County and Local Building 
Officials 
Municipal/Township and 
County Public Works Directors 
“ 
“ 
 
County and Municipal 
Planning Directors and GIS 
 
 
“ 
 
 
“ 
 
 
 
 

Low/High 
 
Low/Medium 
 
Low/Medium 
Low/Medium 
 
Low/Medium 
 
 
 
Low/Medium 
 
 
Low/Medium 
 

Local/FEMA 5 to 10 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

Tornado 
• Information material that identifies safety 

shelters 
• Provide alternative power sources at critical 

structures and shelters 
• Coordinate line clearance program (power 

lines vs. trees) 
• Encourage underground utilities for new 

constructions 
• Maintain Emergency Exercise training 
• Maintain/update ESDA Plans that determine 

responsibilities 

• Identify the number and type of existing 
structures, infrastructure and critical facilities 
at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

County EMA Director with 
support of Building Owners, 
Building Officials, 
Commonwealth Edison, 
County and Local Planning and 
County GIS 

Low/High 
 
Low/High 
 
Low/Medium 
 
Low/Medium 
 
Low/High 
Low/High 
 
 
Low/Medium 
 
 
Low/Medium 
 
 
 
Low/Medium 
 

FEMA/Local 1 to5 years 

Wildfire 
• Environmental groups controlled burns 
• Public awareness 
• Identify the number and type of existing 

structures, infrastructure and critical facilities 

Forest Preserve District 
Director with Support from 
Land Owners, Fire Districts 
and County Planning and 

Low 
Low 
Low 
 

Local 5 to 10 years 
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TABLE 6-3 Cost /Benefit of High Priority Actions 

HIGH PRIORITY ACTIONS 

 
RESPONSIBLE 

PARTY AND 
SUPPORT AGENCY 

COST/BENEFIT 
 
 

POSSIBLE 
FUNDING 
SOURCES 

 
TIMEFRAME 

at risk 

• Identify the number and type of future 
structures, infrastructure and critical facilities 
at risk 

• Identify the potential dollar losses from 
hazard occurrences 

County GIS  
 
Low 
 
 
 
Low 
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In addition, the cost and benefit for each action item by community was determined and 
identified as high, medium, or low, along with the person responsible for implementation 
and the proposed timeframe for implementation.  This information is presented in 
Appendix Q of this plan. 
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7.1 ONGOING RESPONSIBILITIES 
 
The plan needs a permanent entity to be in charge of and responsible for the plan 
maintenance process of monitoring, evaluating, and updating.  The Lake County 
Emergency Management Agency, with the advice and consent of the participating 
communities, will appoint a permanent planning group, the Lake County Hazard 
Mitigation Planning Team, with representation from all stakeholders from both the 
county and the municipal governments.  The Planning Team will be an outgrowth of the 
Team that prepared this plan.   
 
The committee will oversee the progress made on the implementation of the identified 
actions and update of the plan, as needed, to reflect changing conditions.  The committee 
will meet annually to evaluate plan progress and recommend updates. 
 
7.2 MONITORING PLAN IMPLEMENTATION 
 
The Team will monitor the mitigation activities by reviewing reports from the agencies 
identified for implementation of the different mitigation actions.  The Team will request 
that the responsible agency or community submit reports prior to the preparation of the 
five-year update, which provides adequate information to assess the status of the 
mitigation activities.  From time-to-time, the team may also request a status report after a 
particular project has reached its target date.  The Team will then provide their report to 
the individual communities or agencies.    
 
7.3 EVALUATING THE PLAN’S SUCCESS 
 
Evaluation of the plan will not only include checking whether mitigation actions are 
implemented or not, but also assessing their degree of effectiveness and assessing 
whether other hazards need to be addressed.  This will be accomplished by reviewing the 
qualitative benefits (or avoided losses) of the mitigation activities.  These will be 
compared with the goals the plan sets out to achieve.  The team will also evaluate 
whether mitigation actions need to be discontinued, or modified in any way in light of 
new developments in the community.  The progress will be documented by the Team and 
submitted to the County Board and Municipal Councils on an annual basis. 
 
7.4 UPDATING THE PLAN 
 
As required by 44 Code of Federal Regulations, Part 201, this plan will be updated within 
5 years of the date of the Federal Emergency Management Agency’s approval of the 
plan.  The Plan may be updated earlier, at the discretion of the Planning Team and the 
communities.  In order to ensure that the plan is updated and approved within the 5-year 
timeframe, the planning Team will proceed with work on the update one calendar year 
prior to the 5-year deadline.  Once the Planning Team approves the update, a 
recommendation will be forwarded to all communities to adopt the update via resolution. 
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7.5 INCORPORATION INTO EXISTING PLANNING MECHANISMS 
 
As noted in Table 4-1 of this plan, the communities of Lake County have in place a wide 
variety of plans and ordinances.  Actions identified in this plan could be incorporated into 
Master Plans, Stormwater Management Plans, Flood Mitigation Plans, Capital 
Improvement Plans, Land-use Plans, Emergency Management Plans, Zoning Ordinances, 
Building Codes, and Post-Disaster Mitigation Policies and Procedures.  Each jurisdiction 
that is a party to the All-Natural Hazards Mitigation Plan (ANHMP) will upon adoption 
of the ANHMP be responsible for reviewing their plans, ordinances and policies and, as 
appropriate, amending said documents.   
 
Each community that has adopted this mitigation plan will take the following actions to 
facilitate the incorporation of mitigation actions into their plans and ordinances: 

 
1. Within one year of the adoption of the All-Natural Hazard Mitigation Plan by the 

community, the lead individual for each community (Emergency Manager, Public 
Works Director, Engineer or planner) will lead a local committee that will 
complete an evaluation of the Villages Plans, Codes and Ordinances to determine 
those that need to be modified to incorporate the action items of the Mitigation 
Plan.      

2. When the Plans, Codes or ordinances are updated or modified for any purpose, a 
recommendation will be made to make the modifications noted in number 1 
above. 

3. Whenever the All-Natural Hazard Mitigation Plan is updated or modified, a 
review will be completed within one year of adoption to determine if any 
additional modifications must be made to local Plans, Codes or ordinances.   

 
7.6 CONTINUED PUBLIC PARTICIPATION 
 
In order to have continued public support of the mitigation process, it is important that 
the public be involved not only in the preparation of the initial plan, but also in any 
modifications or updates to the plan.  To ensure that the public support is maintained, the 
following actions will be taken by the Lake County Emergency Management Agency. 
 

 Once a year, articles will be prepared for distribution in county or 
municipal mailings or newsletters, advising residents regarding mitigation 
activities and actions that they can take to reduce damages.   

 Public input will be sought after a Presidential or state disaster is declared 
and during the five-year update of the plan via surveys conducted on the 
County and municipal websites.  Information obtained from the web 
surveys will be reviewed and included in the deliberations regarding any 
modifications of the plan. 

 A public hearing will precede any amendments or updates to the plan.  
The hearing will be advertised in local papers and promoted on Lake 
County Public Access Television. 
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7.7 POST-DISASTER MITIGATION POLICIES AND PROCEDURES 
 
If a community waits until a disaster occurs to plan post-disaster mitigation policies and 
procedures, they are too late.  The time to prepare is before the disaster occurs.  
Preparation includes assigning post disaster tasks to: 
 

 Determine the extent of the damages, including whether the structures are 
substantially damaged as defined in the County’s Watershed Development 
ordinance;  

 Ensure that the public is aware of actions that they should be taking and that the 
community is taking to mitigate damages, as well as encouraging property 
owners and renters to work with their insurance agents to help cover their losses; 

 Ensuring that residents have the proper permits before repairing structures and 
ensuring that the repair is completed according to code; 

 Determine what mitigation actions are appropriate given the extent of damages; 
 Determine the funding that is available to assist the owners in mitigating future 

damages; 
 Determine whether it is necessary to modify the mitigation plan or to change 

other codes or ordinances; 
 Determine whether any temporary permit and construction moratoriums need to 

be put in place subsequent to the disaster. 
 
Since all hazards will not necessarily affect the entire County and since the impacts of 
each disaster may be different, it does not make sense to have a full standing committee 
ready to spring into action for each hazard. Rather, those individuals that may be needed 
for post disaster activities should be trained, should be aware of their potential 
assignments, should prepare documents that they may need to use after the disaster 
occurs, and mutual aid agreements should be negotiated and approved not only for fire 
and police departments, but also for code enforcement departments, planning 
departments, public works departments, and public information officers.  This subject has 
been included as an action item in Section 6. 
 
To further the aims of the mitigation process, the communities that have banded together 
to prepare this plan should take the following actions within 5 years of the approval of 
this plan: 
 

1. Review the mutual aid agreements between the County and communities in 
regards to post disaster actions and revise them, as appropriate, to include the 
code enforcement departments, the planning departments and the public 
information officers. 

 
2. Public Information Officers (PIOs) should work together and prepare and 

distribute notices to property owners and renters, advising them regarding the 
types of insurance that are available.  In addition, the PIOs should work with 
the appropriate departments or agencies to prepare brochures or fliers that 
address post disaster actions that property owners should take (with slight 



SECTION SEVEN                                                                Plan Maintenance 

 
County-Wide All Natural Hazards Mitigation Plan  
Lake County, Illinois  7-4 

modifications, many of these are already available from federal or state 
agencies).  

 
3. Emergency Managers and Code Enforcement Departments (CED) should put 

into effect a procedure whereby the Emergency Managers upon conducting a 
preliminary damage assessment will advise the CED of areas that have been 
affected by the natural disaster/hazard for further evaluation by the CED.  The 
extent of damages, and the damage information will be passed on to the 
standing All Natural Hazard Mitigation Committee. 

 
4. The All Natural Hazards Mitigation Committee, in consort with the planning 

and code enforcement departments, should complete a review of the All-
Natural Hazard Mitigation Plan within 6 months of a Presidential or state 
declared disaster.  The purpose of the review is to determine if any revisions 
are needed. 

 
 
 
 
 
 
 
 
  
 
 
 
  


