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1.0 INTRODUCTION  
Each year natural hazards (i.e., severe thunderstorms, tornadoes, severe winter storms, flooding, 
etc.) cause damage to property and threaten the lives and health of the residents of Jo Daviess 
County.  Since 1965, Jo Daviess County has been included in 11 federally-declared disasters.  
Figure I-1 identifies each declaration including the year the disaster was declared and the type of 
natural hazard that triggered the declaration.  The natural hazard(s) recognized as contributing to 
the declaration for Jo Daviess County is identified in bold. 
 

Figure I-1  
Federal Disaster Declarations: Jo Daviess County 

Declaration # Year Natural Hazard(s) Covered by Declaration 
194 1965 severe storms; tornadoes; flooding 
262 1969 flooding
276 1969 heavy rains; flooding
373 1973 severe storms; flooding
438 1974 floods; heavy rain
871 1990 severe storms; tornadoes; flooding 
997 1993 severe storms; flooding 

1278 1999 severe storms; flooding
1368 2001 flooding
1935 2010 severe storms; flooding 
1960 2011 severe winter storms; snowstorm

 
In the last 10 years alone (2010-2019), there have been 81 heavy rain events, 60 thunderstorms 
with damaging winds, 39 severe winter storms, 18 flash flood events, 16 severe storms with hail 
one inch in diameter or greater, four tornadoes, three riverine flood events, two extreme cold 
events, two excessive heat events, one drought and one lightning strike verified in the County. 
 
While natural hazards cannot be avoided, their impacts can be reduced through effective hazard 
mitigation planning.  This prevention-related concept of emergency management often receives 
the least amount of attention, yet it is one of the most important steps in creating a hazard-resistant 
community. 
 
What is hazard mitigation planning? 

Hazard mitigation planning is the process of determining how to reduce or eliminate the loss of 
life and property damage resulting from natural and man-made hazards.  This process helps the 
County and participating jurisdictions reduce their risk from these hazards by identifying 
vulnerabilities and developing mitigation actions to lessen and sometimes even eliminate the 
effects of a hazard.  The results of this process are documented in an all hazards mitigation plan. 
 
Why update an all hazards mitigation plan? 

By updating and adopting an all hazards mitigation plan, participating jurisdictions become 
eligible to apply for and receive federal hazard mitigation funds to implement mitigation actions 
identified in the plan.  These funds can help provide local government entities with the opportunity 
to complete mitigation projects and activities that would not otherwise be financially possible. 
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The federal hazard mitigation funds are made available through the Disaster Mitigation Act of 
2000, an amendment to the Robert T. Stafford Disaster Relief and Emergency Assistance Act, 
which provides federal aid for mitigation projects, but only if the local government entity has a 
Federal Emergency Management Agency (FEMA) approved hazard mitigation plan. 

 
How is this plan different from other emergency plans? 

An all hazards mitigation plan is aimed at identifying projects and activities that can be conducted 
prior to a natural or man-made disaster, unlike other emergency plans which provide direction on 
how to respond to a disaster after it occurs.  This is the first time that Jo Daviess County has 
updated its hazard mitigation plan since the original plan was prepared in 2013.  This update 
describes in detail the actions that can be taken to help reduce or eliminate damages caused by 
specific types of natural and man-made hazards. 
 
1.1 PARTICIPATING JURISDICTIONS  
Recognizing the benefits of having an all hazards mitigation plan, the Jo Daviess County Board 
authorized the update of the Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 
(hereto referred to as the Plan).  The County then invited all the local government entities within 
Jo Daviess County to participate.  Figure I-2 identifies the participating jurisdictions that are 
represented in the Plan update. 
 

Figure I-2  
Participating Jurisdictions Represented in the Plan 

 

 Apple Canyon Lake 
 Apple River, Village of 
 East Dubuque, City of 
 Elizabeth, Village of 
 Galena, City of 
 Hanover, Village of 

 Jo Daviess County 
 Scales Mound, Village of 
 Stockton, Village of 
 The Galena Territory 
 Warren, Village of 

  

 
1.2 COUNTY PROFILE  
Jo Daviess County is located in the northwest corner of Illinois and covers approximately 619 
square miles.  Figure I-3 provides a location map of the County and the participating jurisdictions.  
The topography is unique relative to the rest of Illinois because it is part of the Wisconsin Driftless 
Region bypassed by continental glaciers during the Ice Age. As a result, the terrain is rugged with 
sharp contrasts and characterized by numerous bluffs, ravines and palisades.  Among its elevations 
are most of the highest points in the State, including Charles Mound, Benton Mound, Scales 
Mound and Horseshoe Mound.  The County is bounded on the north by Wisconsin/Illinois border, 
to the east by Stephenson County, to the south by Carroll County and to the west by the Mississippi 
River.  The City of Galena is the county seat.   
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Figure I-3  
Location Map 
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Agriculture is a major industry in Jo Daviess County.  According to the 2017 Census of 
Agriculture, there were 947 farms in Jo Daviess County occupying approximately 73.1% (289,475 
acres) of the total land area in the County.  In comparison, there were 935 farms occupying 69.0% 
(271,793) of the total land area in the County in 2012.  The major crops still include corn, soybeans, 
and hay while the major livestock still includes beef and dairy cows and hogs.  The County ranks 
63rd in the State for crop cash receipts and 20th for livestock cash receipts.  Cash receipts for crops 
have increased since 2012 while cash receipts for livestock have decreased. 
 
Tourism services continues to be an area of growth in Jo Daviess County, especially in and around 
the Galena area.  Two of the top three major employers in the County cater to tourists.  The 
manufacturing industry in the County lost three major employers since the original Plan was 
completed – Invensys in Hanover, Honeywell in Galena and Dura Automotive Systems, in 
Stockton. 
 
Th mineral operations in the County are still active, including a number of quarries that provide 
sand and gravel for building material and crushed rock for roads.  Aside from manufacturing, the 
major employment sectors by industry in the County include healthcare/social assistance and retail 
trade. 
 
Figure 4 provides demographic data on the County and each of the participating municipalities 
along with information on housing units and assessed values.  The assessed values are for all 
residential structures and associated buildings (including farm homes and buildings associated 
with the main residence.)  The assessed value of a residence in Jo Daviess County is approximately 
one-third of the market value. 
 

Figure I-4  
Demographic Data by Participating Jurisdiction 

Participating 
Jurisdiction 

Population 
(2010) 

Projected 
Population 

(2025) 

Total Area 
(Sq. Miles) 

(2010) 

Number of 
Housing 

Units 
(2010) 

Housing 
Unit Density 

(Units/  
Sq. Mile) 

Rounded Up 

Total 
Assessed 
Value of 

Housing Units
(2018) 

Jo Daviess County 
(unincorporated) 

9,932 9,541 570.876 4,790 9 $226,689,517 

Apple Canyon Lake 558 537 3.714 880 237 $53,211,826
Apple River 366 352 0.793 195 --- $2,723,957
East Dubuque 1,704 1,638 2.810 830 296 $31,526,629
Elizabeth 761 732 0.775 409 --- $11,420,851
Galena 3,429 3,297 4.162 1,960 471 $96,541,601
Hanover 844 812 1.053 474 451 $7,159,494
Scales Mound 376 362 0.228 183 --- $5,429,100
Stockton 1,862 1,790 1.596 867 544 $23,772,870
The Galena Territory 1,058 1,017 11.384 2,142 189 $148,895,845
Warren 1,428 1,373 0.967 693 --- $16,699,540

Sources:  Laura Edmonds, Jo Daviess County Chief County Assessment Officer. 
Illinois Department Public Health, Population Projects for Illinois Counties 2010 to 2025. 
U. S. Census Bureau, 2010 Census U.S. Gazetteer Files. 
U.S. Census Bureau, American FactFinder. 
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1.3 LAND USE AND DEVELOPMENT TRENDS  
Population growth and economic development are two major factors that trigger changes in land 
use.  Jo Daviess County is largely rural with a population that experienced an increase of 1.7% 
between 2000 and 2010.  Since 1970, the County’s population has experienced modest increases, 
except between 1980 and 1990 when the population decreased by 7.8%.  Apple River, East 
Dubuque, Galena, Scales Mound, Stockton and Warren have all experienced modest declines in 
their populations since 2000, while Elizabeth and Hanover have seen modest increases.  While 
most of the municipalities saw declines in their populations, unincorporated Jo Daviess County 
saw an increase of 6.7% in its population.  This can most likely be attributed to the growth at two 
residential developments: Apple Canyon Lake and The Galena Territory. 
 
According to the Jo Daviess County Comprehensive Plan, agricultural and rural lands account for 
84.2% of the existing land use in the County.  This is followed by public open spaces, parks and 
preservation lands at 7.2%.  Agriculture is and will continue to be a vital part of the County’s 
economy. 
 
According to the Jo Daviess County Planning and Development Administrator and the Emergency 
Management Agency Emergency Manager, no substantial changes in development have occurred 
within the County or any of the participating jurisdictions that have impacted vulnerability since 
the original Plan was approved.  No new development has occurred in the floodplain and only 311 
building permits were issued since 2010 for non-agricultural buildings in the County.   
 
In terms of development and economic initiatives in the County, approval has been granted to 
Dynamic Energy to place a solar farm approximately 2 miles east of Stockton.  There is also the 
potential for a solar farm to be placed near Apple Canyon Lake.  In terms of the participating 
jurisdictions, there is the potential for an addition to an existing subdivision in Galena.  
 
There are no other large-scale economic development initiatives underway in the County.  
Substantial changes in land use (from forested and agricultural land to residential, commercial and 
industrial) are not anticipated within the County in the immediate future.  No sizeable increases in 
residential or commercial/industrial developments are expected within the next five years. 
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2.0 PLANNING PROCESS  
The Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan (the Plan) was updated 
through the Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Planning Committee 
(Planning Committee).  The Plan was prepared to comply with the Disaster Mitigation Act of 2000 
and incorporates the Federal Emergency Management Agency’s (FEMA) 10-step planning process 
approach.  Figure PP-1 provides a brief description of the process utilized to prepare this Plan. 
 

Figure PP-1  
Description of Planning Process 

Tasks Description 
Task One: Organize The Planning Committee was formed with broad representation and specific 

expertise to assist the County and the Consultant in updating the Plan.
Task Two: Public Involvement Early and ongoing public involvement activities were conducted throughout 

the Plan’s development to ensure the public was given every opportunity to 
participate and provide input.

Task Three: Coordination Agencies and organizations were contacted to identify plans and activities 
currently being implemented that impact or might potentially impact hazard 
mitigation activities.

Task Four: Risk Assessment 
 

The Consultant identified and profiled the natural and man-made hazards that 
have impacted the County and conducted a vulnerability assessment to 
evaluate the risk to each participating jurisdiction.   

Task Five: Goal Setting After reviewing existing plans and completing the risk assessment, the 
Consultant assisted the Planning Committee in updating the goals and 
objectives for the Plan.

Task Six: Mitigation Activities The participating jurisdictions were asked to identify mitigation actions that 
had been started and/or completed since the original Plan was adopted.  In 
addition, they were also asked to identify any new mitigation actions based on 
the results of the risk assessment.  The new mitigation actions were then 
analyzed, categorized and prioritized. 

Task Seven: Draft Plan The draft Plan update summarized the results of Tasks One through Six.  In 
addition, it described the responsibilities to monitor, evaluate and update the 
Plan.  The draft Plan update was reviewed by the participants and a public 
forum was held to give the public an additional opportunity to provide input.  
Comments received were incorporated into the draft Plan update and 
submitted to the Illinois Emergency Management Agency (IEMA) and FEMA 
for review and approval. 

Task Eight: Final Plan Comments received from IEMA and FEMA were incorporated in to the final 
Plan update.  The final Plan update was then submitted to the County and 
participating jurisdictions for adoption.  The Plan will be reviewed 
periodically and updated again in five years.

 
The normal planning process generally takes 12 to 14 months to complete.  Due to changes in the 
funding mechanism, the process was compressed and accelerated to ensure the draft Plan update 
was completed and submitted to IEMA no later than May 31, 2020.  To accommodate this 
schedule, three Planning Committee meetings instead of five were conducted and additional 
coordination was handled via verbal and written correspondence. 
 
The accelerated schedule was further complicated by the Covid-19 outbreak in the winter/spring 
of 2020. Executive orders 2020-10, 2020-18 and 2020-32 issued and extended stay-at-home order 
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and prohibited any gatherings of more than 10 people from Saturday March 21 through Sunday, 
May 31, 2020. As a result, the third Planning Committee meeting was not conducted in the 
traditional manner and was instead handled as a teleconference. 
 
The Plan update and development was led at the staff level by Charles Pedersen, the Jo Daviess 
County Emergency Management Agency (EMA) Director. American Environmental Corp. 
(AEC), an environmental consulting firm, with experience in hazard mitigation, risk assessment 
and public involvement, was employed to guide the County and participating jurisdictions 
through the planning process. 
 
Participation in the planning process, especially by the County and local government 
representatives, was crucial to the development of the Plan update.  To ensure that all participating 
jurisdictions took part in the planning process, participation requirements were established.  Each 
participating jurisdiction agreed to satisfy the following requirements in order to be included in 
the Plan update.  All of the participating jurisdictions met the participation requirements. 

 Attend at least one of the three Planning Committee meetings. 

 Review/update a list of documents (i.e., plans, studies, reports, maps, etc.) relevant to the 
all hazard mitigation planning process. 

 Review/update a list of critical infrastructure and facilities. 

 Review the risk assessment and provide additional information on events and damages 
when available. 

 Participate in the update of the mitigation goals. 

 Submit a list of mitigation actions started and/or completed since the adoption of the 
original Plan. 

 Identify and submit a list of new mitigation actions. 

 Review and comment on the draft Plan update. 

 Formally adopt the Plan update. 

 Where applicable, incorporate the Plan update into existing planning efforts. 

 Participate in the Plan update maintenance. 
 
2.1 PLANNING COMMITTEE  
As previously mentioned, at the start of the planning process, the Jo Daviess County Multi-
Jurisdictional All Mitigation Planning Committee was formed to update the hazard mitigation plan.  
The Planning Committee included representatives from each participating jurisdiction, as well as 
emergency services (ambulance and law enforcement), healthcare, GIS, insurance and planning. 
 
Figure PP-2 details the entities represented on the Planning Committee and the individuals who 
attended on their behalf.  The Planning Committee was chaired by the Jo Daviess County EMA. 
 
Additional technical expertise was provided by the staff at the Illinois Emergency Management 
Agency, Illinois Department of Natural Resources Office of Water Resources and Illinois 
Environmental Protection Agency. 
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Figure PP-2  
Jo Daviess County Planning Committee Member Attendance Record 

Representing Name Title 10/29/2019 2/4/2020 5/13/2020

American Environmental Corporation Bostwick, Andrea Senior Project Manager X X X

American Environmental Corporation Krug, Zachary Environmental Specialist X X X

Apple Canyon Lake Janssen, Julie Safety & Security Manager X X X

Apple Canyon Lake Nordlie, Shaun General Manager X X

Apple River, Village of Toepfer, Tim Municipal Worker X

Bell Tower Retirement Sanders, Samantha Marketing Coordinator X

Carroll County Miller, Greg Assistant Coordinator X

Country Financial Insurance Dittmar, Robert Agent X

East Dubuque, City of Herrig, Loras City Manager X

Elizabeth EMS Robinson, Joann EMT/Secretary X

Elizabeth, Village of Toot, Scott Police Chief X X X

Galena Gazette Behlke, Brandon Reporter X

Galena, City of Moran, Mark City Administrator X

Galena, City of Oldenburg, Matt Zoning Administrator X X

Hanover, Village of Schaible, Don Mayor X X

Illinois Emergency Management Agency Smith, Glenn Hazard Mitigation Planner X

Jo Daviess Conservation Foundation Weibel, Kay Designated Representative X

Jo Daviess County - Administration Reimer, Daniel County Administrator X X X

Jo Daviess County - Assessment Office Edmonds, Laura Chief County Assessment Officer X X

Jo Daviess County - Assessment Office McCoy, Amy Chief Deputy Assessment Officer X

Jo Daviess County - Circuit Clerk's Office Phillips, Kathy Circuit Clerk X

Jo Daviess County - Clerk/Recorder's Office Kaiser, Angie County Clerk/Recorder X X

Jo Daviess County - EMA Pederson, Chuck Emergency Manager X X X

Jo Daviess County - GIS Williams, Diane GIS Technician X

Jo Daviess County - GIS & IT Department Kratcha, Joe IT/GIS Director X

Jo Daviess County - Health Department Schleicher, Sandra Public Health Administrator X X X

Jo Daviess County - Highway Department Keeffer, Steve County Engineer X X X

Jo Daviess County - Local Emergency Planning Committee Data, Ron Member/Secretary X

Jo Daviess County - Mitigation Planning Committee Bustard, Stephen Member X X

Jo Daviess County - Mitigation Planning Committee McMenamin, Nancy Member X X X

Jo Daviess County - Mitigation Planning Committee McMenamin, Paul Member X X X

Jo Daviess County - Planning & Development Tison, Eric Planning & Development Administrator X X

Jo Daviess County - Sheriff Ketelsen, Craig Chief Deputy X

Jo Daviess County - Sheriff's Office Brandel, Tina Communications Sergeant X X

Jo Daviess County - Sheriff's Office Turner, Kevin Sheriff X X

Jo Daviess County - Treasurer's Office Hammer, Melisa Treasurer X

Jo Daviess County Board Regez, Hendrica County Board Member X

League of Women Voters of Jo Daviess County Baranski, Beth Project Coordinator X X

Public Representative Fox, Shirley X

Public Representative Fulrath, Colin Former EMA Emergency Manager X

Scales Mound Fire Protection District Birkbeck, Steve Lieutenant X

Scales Mound, Village of Foley, Ruth Village Trustee X X

Stockton, Village of Gonnerman, Linda Trustee Woman X

Stockton, Village of Rice, Steve Public Works Coordinator X X

The Galena Territory Association, Inc. Birkbeck, Steve Lake Galena & Marina Coordinator X

The Galena Territory Association, Inc. Wyland, Steve General Manager X

Warren, Village of Perry, Tracie Village Clerk X

Warren, Village of Raisbeck, Wayne Mayor X
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Mission Statement 
At the first meeting, the Planning Committee members reviewed and discussed the mission 
statement set forth in the original Plan.  The Committee determined that the mission statement still 
accurately reflected its objectives for the Plan update and approved it with no changes. 
 
“The mission of the Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Planning 
Committee is to develop a mitigation plan that can reduce the negative impacts of natural and 
man-made hazards on citizens, infrastructure, private property and critical facilities.” 
 
Planning Committee Meetings 
The Planning Committee met three times between October 2019 and May 2020. Figure PP-2 
identifies the representatives present at each meeting.  Appendices A and B contain copies of the 
attendance sheets and meeting minutes for each meeting.  The purpose of each meeting, including 
the topics discussed, is provided below.   
 
As mentioned previously, the process was compressed and accelerated to ensure the draft Plan 
update was completed and submitted to IEMA no later than May 31, 2020.  To accommodate this 
schedule, three Planning Committee meetings instead of five were conducted and additional 
coordination was handled via verbal and written correspondence. 
 
As a result of the Covid-19 outbreak in the Winter/Spring 2020, the third Planning Committee 
meeting was not conducted in the traditional manner. Instead it was handled via teleconference to 
comply with the stay-at-home order and gathering restrictions.  
 

First Planning Committee Meeting – 10/29/2019 

At this meeting the planning process was explained to the Planning Committee members, including 
a brief overview of what an all hazards mitigation plan is, why it needs to be updated, and the 
benefits.  As part of the plan update, representatives for the County and the participating 
jurisdictions were asked to complete and/or update the forms entitled “List of Existing Planning 
Documents,” “Critical Facilities” and “Identification of Severe Weather Shelters” and return them 
before the next meeting.  Copies of a “Hazard Events Questionnaire,” “Damages to Critical 
Facilities Damage Questionnaire” and “Citizen Questionnaire” were also distributed. 
 
Committee members were asked to identify any natural or man-made hazard events that have 
occurred within the County since the original Plan was completed.  A discussion regarding the 
hazards to be included in the Plan update was conducted and the Committee members chose to 
add landslides and levees to those included in the original Plan. Portions of the draft updated 
natural hazard risk assessment section were then presented for review. 
 
Next, mitigation actions were defined, and examples were discussed.  As part of the plan update, 
individual mitigation action lists will be created for each participating jurisdiction.  Committee 
members were asked to identify any mitigation projects and activities their jurisdictions had started 
and/or completed since the original Plan was completed in 2013.  Ideas for new potential mitigation 
projects and activities were presented.  Representatives for the County and the participating 
jurisdictions were asked to complete the forms entitled “Existing Mitigation Project/Activity 
Status” and “New Hazard Mitigation Projects” and return them before the next meeting.  
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Copies of the original mission statement and mitigation goals were presented for review. After a 
discussion, the Planning Committee chose to finalize both with no revisions.   
 
Finally, community participation was discussed.  The County and participating jurisdictions were 
asked to make information available on the planning process at their offices and in their 
communities. 
 

Second Planning Committee Meeting – 02/04/2020 

At this meeting a summary of the updated man-made hazards risk assessment and vulnerability 
analysis for tornadoes were presented for review. The Planning Committee members then 
discussed vulnerable community assets and completed the form entitled “Critical Facilities 
Vulnerability Survey” which will be used in the vulnerability analyses.   
 
Next, an explanation of what a mitigation actions prioritization methodology is was provided.  A 
copy of the original mitigation actions prioritization methodology was presented for review.  After 
a discussion, the Planning Committee chose to finalize the original methodology with no changes.  
 
A presentation on how the mitigation projects and activities identified by the participating 
jurisdictions would be presented in the Plan update was provided.  Then, the Planning Committee 
members reviewed the draft jurisdiction-specific mitigation action tables which identified and 
prioritized the new and existing mitigation projects and activities submitted by the participants.  
Members were given the opportunity to add additional projects and activities to their tables.   
 
The sections outlining the mitigation strategy and plan maintenance were also reviewed.  The 
participating jurisdictions will meet annually to monitor the status of the mitigation projects and 
activities, evaluate the effectiveness of the Plan and provide information on the events that have 
occurred since the committee met previously.  The Plan must be reviewed, revised and resubmitted 
to IEMA and FEMA at least once every five years.  The public forum and adoption process were 
then discussed, and a date for the public forum was set. 
 
Third Planning Committee Meeting – 05/13/2020 
At this Planning Committee meeting the public was provided the opportunity to participate in a 
teleconference and given the opportunity to ask questions about the draft Plan update which was 
made available online.  
 
2.2 PUBLIC INVOLVEMENT  
To engage the public in the planning process, a comprehensive public involvement strategy was 
developed.  The strategy was structured to engage the public in a two-way dialogue, encouraging 
the exchange of information throughout the planning process.  A mix of public involvement 
techniques and practices were utilized to: 

 disseminate information; 

 identify additional useful information about natural hazard occurrences and impacts; 

 assure that interested residents would be involved throughout the Plan update’s 
development; and 
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 cultivate ownership of the Plan update, thus increasing the likelihood of adoption by the 
participating jurisdictions. 

 
The dialogue with the public followed proven risk communication principles to help assure clarity 
and avoid overstating or understating the impacts posed by the natural and man-made hazards 
identified in the Plan update.  The following public involvement techniques and practices were 
applied to give the public an opportunity to access information and participate in the dialogue at 
their level of interest and availability. 
 
Citizen Questionnaire 
A citizen questionnaire was updated to again to gather facts and gauge public perceptions about 
natural hazards that affect Jo Daviess County.  The questionnaire was distributed to the Planning 
Committee members who were encouraged to make it to their residents.  A copy of the 
questionnaire is contained in Appendix C. 
 
A total of twenty-seven questionnaires were completed and returned to the Planning Committee.  
Questionnaires were completed by residents in each participating jurisdiction, with the exception 
of Apple River. These responses provide useful information to decision makers as they determine 
how best to disseminate information on natural hazards and safeguard the public.  Additionally, 
these responses identify the types of projects and activities the public is most likely to support.  
The following provides a summary of the results. 

 Respondents felt that floods were the most frequently encountered natural hazard in Jo 
Daviess County followed by severe summer weather and severe winter storms. However, 
compiled weather records indicate that severe summer weather are, in fact, the most 
frequently occurring natural hazard followed by severe winter storms and floods.  

 The most effective means of communication identified by respondents to disseminate 
information about natural hazards were the internet and social media, followed closely by 
radios and public workshops/meetings.  Information disseminated via fact sheets/brochures 
and law enforcements/fire departments also received strong support among respondents. 

 In terms of the most needed mitigation projects and activities, the following four categories 
received the strongest support: 

 retrofit critical infrastructure (71%); 

 provide flood or drainage protection (71%) – the respondents who selected this 
category felt that culvert and drainage ditch maintenance was the most needed 
activity followed by retention pond construction; 

 maintain roadway passage during snow storms etc. (67%); and 

 maintain power during storms (burying power lines) (57%). 

 
FAQ Fact Sheet 
A “Frequently Asked Questions” fact sheet was updated and disseminated to help explain what an 
all hazards mitigation plan is and briefly described the planning process.  The fact sheet was made 
available at the participating jurisdictions.  A copy of the fact sheet is contained in Appendix D. 
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Press Releases 
Press releases were prepared and submitted to local media outlets prior to each Planning 
Committee meeting.  The releases announced the purpose of the meetings and how the public 
could become involved in the Plan update’s development.  Appendix E contains a list of the media 
outlets that received the press releases while copies of the releases and any news articles published 
can be found in Appendix F. 
 
Planning Committee Meetings 
All of the meetings conducted by the Planning Committee were open to the public and publicized 
in advance to encourage public participation.  At the end of each meeting, time was set aside for 
public comment.  In addition, Committee members were available throughout the planning process 
to talk with residents and local government officials and were responsible for relaying any 
concerns and questions voiced by the public to the Planning Committee. 
 
Public Forum 
Due to the Covid-19 outbreak, the final meeting of the Planning Committee which was to be held 
as an open house public forum on Thursday, March 19, 2020 was cancelled. Executive Orders 
2020-10, 2020-18 and 2020-32 issued and extended a stay-at-home order and prohibited any 
gatherings of more than 10 people from Saturday, March 21 through Sunday, May 31, 2020. Given 
the May 31 plan submission deadline and the extension of the stay-at-home order, IEMA and 
FEMA agreed to allow the County to conduct the public forum via teleconference and place the 
draft Plan update for review and comment.  
 
At the public forum teleconference, held on Wednesday, May 13, a brief summary of the planning 
process was provided; the Plan’s availability was discussed, and individuals were given the 
opportunity to ask questions or provide comments. Individuals participating in the public forum 
were provided a two-page handout summarizing the planning process and directed to an online 
comment survey that could be used to provide feedback on the draft Plan update. Appendices G 
and H contain copies of these materials.  
 
Public Comment Period 
The draft Plan update was made available for public review and comment on the County’s website 
from May 13 through May 20, 2020. Those unable to access the Plan via the website were directed 
to contact the Jo Daviess County EMA Emergency Manager to view a paper copy of the Plan. 
Individuals were encouraged to submit their comments electronically.  
 
2.3 PARTICIPATION OPPORTUNITIES FOR INTERESTED PARTIES  
Businesses, schools, not-for-profit organizations, neighboring counties, and other interested 
parties were provided multiple opportunities to participate in the planning process.  Wide-reaching 
applications were combined with direct, person-to-person contacts to identify anyone who might 
have an interest or possess information which could be helpful in updating the Plan. 
 
Business Community 
Input was sought from the insurance industry to provide balance and context for discussions on 
property damages, not only to agriculture, but also to residences.  An experienced and well-
respected local insurance agent who participated in the development of the original Plan 
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represented the insurance industry, helping to answer questions and provide information regarding 
storm damages.   
 
Healthcare 
Input was sought from the healthcare community.  Representatives from Bell Tower Retirement 
attended a Planning Committee meeting and provided input into the planning process. 
 
Not-For-Profit & Other Organizations 
Representatives from the Jo Daviess Conservation Foundation, the Jo Daviess County Mitigation 
Planning Committee and the Jo Daviess Local Emergency Planning Committee served on the 
Planning Committee and provided input into the planning process. 
 
The League of Women Voters of Jo Daviess County also served on the Planning Committee. They 
have been active in watershed planning and provided three planning documents they participated 
in or coordinated including the Galena River Watershed-Based Plan-Phase I (September 2018); 
the Galena River Watershed Resource Inventory (November 2017); and Galena/Sinsinawa River 
Watershed TMDL Report (June 2018). This information was used by Galena in updating their list 
of mitigation actions.  
 
Neighboring Counties 
A memo was sent to EMA/ESDA/OEM coordinators in the neighboring counties inviting them to 
participate in the mitigation planning process.  The counties contacted included: Stephenson 
County, IL; Carroll County, IL; Dubuque County, IA; Jackson County, IA; Lafayette County, WI; 
and Grant County, WI.  Appendix I contains a copy of the invitation memo. 
 
2.4 INCORPORATING EXISTING PLANNING DOCUMENTS  
As part of the planning process, the County and each participating jurisdiction was asked to 
identify and provide existing documents (plans, studies, reports and technical information) relevant 
to the Plan update.  Figure PP-3, located at the end of this section, summarizes the availability of 
existing planning documents by participating jurisdiction.  These documents were reviewed and 
incorporated into the Plan update whenever applicable. 
 
Beth Baranski, a Planning Committee member with the League of Women Voters of Jo Daviess 
County, provided the Galena River Watershed-Based Plan: Phase I for the group’s review.  This 
document was completed in September 2018 under the direction of Ms. Baranski.  One of the goals 
of the Watershed-Based Plan is stormwater management.  Two detention basins are identified as 
priority needs in Galena.  The first basin would be located between Franklin and Fulton Streets, 
and the second basin would be located where Hughlett Branch enters the Galena River.  These 
detention basin projects are also identified as new mitigation actions for the City in the Mitigation 
Strategy.   
 
The incorporation of the Watershed Plan recommendations is an example of how existing plans 
and studies are being incorporated into the Plan update.  This kind of integration has broadened 
awareness – now there are two groups, the Galena River Watershed-Based Planning Committee 
and the Jo Daviess County All Hazards Mitigation Planning Committee who have formally 
acknowledged through their respective plans the need for these specific projects.  This broadened 
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awareness is important because it should generate support to construct these needed mitigation 
actions. 
 
Jo Daviess County and several of the participating jurisdictions are fortunate to have the resources 
and abilities to potentially expand on and improve the existing policies and programs identified in 
Figure PP-3.  This conclusion is based on an examination of their capabilities related to: staff and 
organization; technical capability; fiscal situation; policies and programs; present legal authority; 
and political resolve. 
 
Jo Daviess County and many of the participating municipalities have received assistance from the 
Blackhawk Hills Regional Council as well as technical assistance from the County’s Planning & 
Development Office to develop and maintain a wide array of plans, programs and ordinances.  Six 
of the eight participating municipalities and the County have comprehensive plans in place and 
almost half have land use plans.  The two associations also have a wide array of plans, programs 
and codes in place. 
 
However, there is still resistance from a few of the smaller municipalities towards building codes 
that have resulted in an unwillingness by officials to implement such policies.  In addition, several 
of the small municipalities have extremely limited fiscal and staffing resources that make it 
difficult to implement new programs and policies. 
 
Overcoming these limitations will require time and a range of actions including, but not limited 
to: improved general awareness of natural hazards and the potential benefits that may come from 
the development of new standards in terms of hazard loss prevention and the identification of 
resources available to expand and improve existing policies and programs should the opportunity 
arise. 
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Existing Planning Documents Participating Jurisdiction
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PLANS

Municipal/County

Comprehensive Plan x x x x x x
Emergency Management Plan x x x x
Land Use Plan x x x x

Associations

Strategic Plan x x
Emergency Management Plan x
Capital Plan x x
Dam Emergency Action Plan x x
Watershed Plan x

CODES & ORDINANCES

Municipal/County

Building Codes x x x x x x
Drainage Ordinances x x x
Historic Preservation Ordinance x x x
Subdivision Ordinance(s) x x x x x x x x
Zoning Ordinances x x x x x x x

Associations

Building Codes x x
Environmental Codes x
Rules & Regulations x x
Covenants & Restrictions x x
Operational Procedures x x
Bylaws x x

MAPS

Municipal/County

Existing Land Use Map x x x x x x
Infrastructure Map x x x x x x
Zoning Map x x x x x x x

Associations

Land Use Map x x
Infrastructure Map

Utilities Map x
Parcel Map x
Lake Map x x
Trails Map x x
Boat Dock Map x x
Campground Map x

OTHER TECHNICAL DOCUMENTS

Municipal/County

Flood Ordinance(s) x x x x x
Flood Insurance Rate Maps x x x x
Repetitive Flood Loss List

Elevation Certificates for Buildings x x
Associations

Architectural Guidelines x

 Figure PP-3  
Existing Planning Documents by Participating Jurisdiction 
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3.0 RISK ASSESSMENT  
Overview 
Risk assessment is the process of evaluating the vulnerability of people, buildings and 
infrastructure in order to estimate the potential loss of life, personal injury, economic injury and 
property damage resulting from natural and man-made hazards.  This section summarizes the 
results of the risk assessment conducted on the natural and man-made hazards in Jo Daviess 
County.  The information contained in this section was gathered by evaluating local, state and 
federal records from the last 30 to 70 years. 
 
This risk assessment identifies the natural and man-made hazards deemed most important to the 
Planning Committee and includes a profile of each hazard that identifies past occurrences, the 
severity or extent of the events, and the likelihood of future occurrences.  It also provides a 
vulnerability analysis which identifies the impacts to public health and property, evaluates the 
assets of the participating jurisdictions (i.e., residential buildings, critical facilities and 
infrastructure) and estimates the potential impacts each natural hazard would have on the health 
and safety of the residents as well as buildings, critical facilities and infrastructure.  Where 
applicable, the differences in vulnerability between participating jurisdictions are described. 
 
The subsequent sections provide detailed information on each of the selected natural and man-
made hazards.  The sections are color coded and ordered by the frequency with which the natural 
hazard has previously occurred within the County.  Each natural hazard section contains three 
subsections: hazard identification, hazard profile and hazard vulnerability. 
 
Hazard Selection 
One of the responsibilities of the Planning Committee was to review the natural and man-made 
hazards detailed in the original Plan and decide if additional hazards should be included in the 
update.  Over the course of the first two meetings, the Planning Committee members discussed 
their experiences with natural and man-made hazard events and reviewed information on various 
hazards.  After discussing the information provided, the Planning Committee chose to include 
landslides and levees in this Plan update.  The following identifies the hazards included in the Plan 
update:
 severe storms (thunderstorms, hail, 

lighting & heavy rain) 
 severe winter storms (snow, ice & 

extreme cold) 
 floods 
 tornadoes 
 excessive heat 
 drought 
 landslides 
 earthquakes 
 dams 
 levees 

 man-made hazards including: 

 hazardous substances (generation, 
transportation & storage/handling) 

 waste disposal 
 hazardous materials incidents 
 waste remediation 
 terrorism 
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The Planning Committee chose not to include the following hazards in the Plan: karst and land 
subsidence.  Karst refers to landforms underlain by limestone that has been dissolved, producing 
characteristic landscapes such as sinkholes.  Mapping prepared by the Illinois State Geological 
Survey (ISGS) shows that karst geologic characteristics are present in Jo Daviess County.  While 
sink holes have occurred in unincorporated Jo Daviess County, the sinkholes that form tend to be 
comparatively small – generally round and measure a few tens of feet in diameter according to 
ISGS. 
 
In Illinois land subsidence general occurs in areas where coal mining has been conducted.  ISGS’s 
Coal Mines and Underground Industrial Mines map for Jo Daviess County shows that while no 
underground or surface coal mining occurred in the County, industrial mineral mining has occurred 
previously.  Lead and zinc ores were mined in northwestern Illinois, primarily around Galena.  
This area became a major source of the nation’s lead and zinc for over a century.  The last mine 
closed in 1972 and lead and zinc are no longer mined in the County.   
 
While land subsidence and sinkholes both have the potential to occur in Jo Daviess County, neither 
of these hazards is prevalent and discussions with the Planning Committee did not reveal any 
isolated problems.  As a result, the Planning Committee chose not to address these hazards in the 
Plan update. 
 
Critical Facilities & Infrastructure 
Critical facilities and infrastructure are structures, institutions and systems that are critical for life 
safety and economic viability and necessary for a community’s response to and recovery from 
emergencies.  The loss of function of any of these assets can intensify the severity of the impacts 
and speed of recovery associated a hazard event.  Critical facilities and infrastructure may include, 
but are not limited to the following: 

 Essential Facilities: Facilities essential to the health and welfare of the whole population 
including hospitals and other medical facilities, police and fire stations, emergency 
operations centers, evacuation shelters and schools. 

 Government Facilities: Facilities associated with the continued operations of government 
services such as courthouses, city/village halls, township buildings and 
highway/maintenance centers. 

 Infrastructure Systems: Infrastructure associated with drinking water, wastewater, 
transportation (roads, railways, waterways), communication systems, electric power, 
natural gas and oil. 

 Housing Facilities: Facilities that serve populations that have access and function needs 
such as nursing homes, skilled and memory care facilities, residential group homes and day 
care centers. 

 High Potential Loss Facilities: Facilities that would have an impact or high loss associated 
with them if their functionality is compromised such as nuclear power plants, dams, levees, 
military installations and facilities housing industrial or hazardous materials. 

 Gathering Places: Facilities such as parks, libraries, community centers and churches. 
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As part of the planning process each participating jurisdiction completed a questionnaire 
identifying the critical facilities and infrastructure located within their jurisdiction, both publicly 
and privately-owned.  Figure R-1 identifies the number of critical facilities and infrastructure 
located in each participating jurisdiction for select categories.  Identifying these assets makes local 
leaders more aware of the critical facilities and infrastructure located within their jurisdictions and 
helps them make informed choices on how to better protect these key resources.   
 
Critical Facilities Vulnerability Survey 
The participating jurisdictions were also asked to complete a Critical Facilities Vulnerability 
Survey at the second meeting to assist in the preparation of an overall summary of each 
jurisdiction’s vulnerability to the studied hazards.  The Survey asked participants to describe their 
jurisdiction’s greatest vulnerability and identify critical facilities/infrastructure they felt have the 
greatest vulnerability to natural hazards and the hazard(s) they are most vulnerable to.  This 
information is summarized under the appropriate hazard’s vulnerability subsection. 
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Figure R-1  

Critical Facilities & Infrastructure by Jurisdiction 
Participating 
Jurisdiction 

Critical Facilities Critical Infrastructure
Government1 Emergency 

Protection2 
Medical & 
Healthcare3 

Schools Drinking 
Water4 

Wastewater 
Treatment5 

Rail 
Lines 

Bridges Interstates 
US/State 
Routes & 

Key Roads

Power Plants Comm. 
Systems 

Jo Daviess County 6 1 1 --- --- --- 2 14 10 --- 4
Apple Canyon Lake 1 2 --- --- 1 --- --- --- 6 --- 1
Apple River 3 2 --- --- 3 3 1 --- 3 --- ---
East Dubuque 2 2 2 2 5 5 1 2 6 --- ---
Elizabeth 3 3 4 1 3 2 --- 1 3 --- 3
Galena 3 4 5 3 6 4 1 3 4 --- ---
Hanover 4 2 --- --- 2 4 --- 1 5 --- 1
Scale Mounds 4 2 --- 1 3 1 1 --- 4 --- 1
Stockton 3 3 6 3 4 5 --- 2 6 --- ---
The Galena Territory 1 1 --- --- 10 6 --- --- 9 --- 5
Warren 4 3 3 2 5 3 1 --- 11 --- 1

1 Government includes: courthouses, city/village halls, township buildings, highway/road maintenance centers, libraries, etc. 
2 Emergency Protection includes: sheriff’s department, police, fire, ambulance, emergency operations centers, jail/correctional facilities and evacuation shelters. 
3 Medical & Healthcare includes: public health departments, hospitals, urgent/prompt care and medical clinics, nursing homes, skilled nursing facilities, memory care 

facilities, residential group homes, etc. 
4 Drinking Water includes: drinking water treatment plants, drinking water wells and water storage towers/tanks. 
5 Wastewater Treatment includes: wastewater treatment plants and lift stations. 
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3.1 SEVERE STORMS (THUNDERSTORMS, HAIL, LIGHTNING & HEAVY RAIN) 

HAZARD IDENTIFICATION 

What is the definition of a severe storm? 

The National Oceanic and Atmospheric Administration’s (NOAA) National Weather Service 
(NWS) defines a “severe storm” as any thunderstorm that produces one or more of the following: 

 winds with gust of 50 knots (58 mph) or greater; 

 hail that is at least one inch in diameter (quarter size) or larger; and/or 

 a tornado. 
 
While severe storms are capable of producing deadly lightning and heavy rain that may lead to 
flash flooding, the NWS does not use either to define a severe storm.  However, a discussion of 
both lightning and heavy rain is included in this section because both are capable of causing 
extensive damage.  For the purposes of this report, tornadoes and flooding are categorized as 
separate hazards and are not discussed under severe storms. 
 
What is a thunderstorm? 

A thunderstorm is a rain shower accompanied by lightning and thunder.  An average thunderstorm 
is approximately 15 miles in diameter, affecting a relatively small area when compared to winter 
storms or hurricanes, and lasts an average of 30 minutes.  Thunderstorms can bring heavy rain, 
damaging winds, hail, lightning and tornadoes. 
 
There are four basic types of thunderstorms: single-cell, multi-cell, squall line, and supercell.  The 
following provides a brief description of each. 
 
Single-cell Thunderstorm 
Single cell storms are small, weak storms that only last about ½ hour to an hour and are not usually 
considered severe.  They are typically driven by heating on a summer afternoon.  Occasionally a 
single cell storm will become severe, but only briefly.  When this happens, it is called a pulse 
severe storm. 
 
Multi-cell Thunderstorm 
Multi-cell storms are the most common type of thunderstorms.  A multi-cell storm is organized in 
clusters of at least two to four short-lived cells.  Each cell usually lasts 30 to 60 minutes while the 
system as whole may persist for many hours.  Multi-cell storms may produce hail, strong winds, 
brief tornadoes, and/or flooding. 
 
Squall Line 
A Squall line is a group of storms arranged in a line, often accompanied by “squalls” of high wind 
and heavy rain.  The line of storms can be continuous or there can be gaps and breaks in the line.  
Squall lines tend to pass quickly and can be hundreds of miles long but are typically only 10 to 20 
miles wide.  A “bow echo” is a radar signature of a squall line that “bows out” as winds fall behind 
the line and circulation develops on either end. 
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Supercell Thunderstorm 
Supercell storms are long-lived (greater than one hour) and highly organized storms that feed off 
a rising current of air (an updraft).  The main characteristic that sets a supercell storm apart from 
other thunderstorm types is the presence of rotation in the updraft.  The rotating updraft of a 
supercell (called a mesocyclone when visible on radar) helps a supercell storm produce extreme 
weather events.  Supercell storms are potentially the most dangerous storm type and have been 
observed to generate the vast majority of large and violet tornadoes, as well as downburst winds 
and large hail. 
 
Despite their size, all thunderstorms are dangerous and capable of threatening life and property.  
Of the estimated 100,000 thunderstorms that occur each year in the United States, roughly  
10% are classified as severe. 
 
What kinds of damaging winds are produced by a thunderstorm? 

Aside from tornadoes, thunderstorms can produce straight-line winds.  A straight-line wind is 
defined as any wind produced by a thunderstorm that is not associated with rotation.  There are 
several types of straight-line winds including downdrafts, downbursts, microbursts, gust fronts and 
derechos. 
 
Damage from straight-line winds is more common than damage from tornadoes and accounts for 
most thunderstorm wind damage.  Straight-line wind speeds can exceed 87 knots (100 mph), 
produce a damage pathway extending for hundreds of miles and can cause damage equivalent to a 
strong tornado. 
 
The NWS measures a storm’s wind speed in knots or nautical miles.  A wind speed of one knot is 
equal to approximately 1.15 miles per hour.  Figure SS-1 shows conversions from knots to miles 
per hour for various wind speeds. 
 

Figure SS-1  
Wind Speed Conversions 

Knots (kts) Miles Per Hour (mph) Knots (kts) Miles Per Hour (mph) 
50 kts 58 mph 60 kts 69 mph 
52 kts 60 mph 65 kts 75 mph 
55 kts 63 mph 70 kts 81 mph 
58 kts 67 mph 80 kts 92 mph 

 
What is hail? 

Hail is precipitation in the form of spherical or irregular-shaped pellets of ice that occur within a 
thunderstorm when strong rising currents of air (updrafts) carry raindrops upward into extremely 
cold areas of the atmosphere where they freeze into ice. 
 
Hailstones grow by colliding with supercooled water drops.  The supercooled water drops freeze 
on contact with ice crystals, frozen rain drops, dust, etc.  Thunderstorms with strong updrafts 
continue lifting the hailstones to the top of the cloud where they encounter more supercooled 
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water and continue to grow.  Eventually the updraft can no longer support the weight of the hail 
or the updraft weakens, and the hail falls to the ground. 
 
In the United States, hail causes more than $1 billion in damages to property and crops annually.  
Hail has been known to cause injuries, although it rarely causes fatalities or serious injury. 
 
How is the severity of a hail event measured? 

The severity or magnitude of a hail event is measured in terms of the size (diameter) of the 
hailstones.  The hail size is estimated by comparing it to known objects.  Figure SS-2 provides 
descriptions for various hail sizes. 
 

Figure SS-2  
Hail Size Descriptions 

Hail Diameter 
(inches) 

Description Hail Diameter 
(inches) 

Description 

0.25 in. pea 1.75 in. golf ball
0.50 in. marble/mothball 2.50 in. tennis ball 
0.75 in. penny 2.75 in. baseball 
0.88 in. nickel 3.00 in. tea cup
1.00 in. quarter 4.00 in. grapefruit 
1.50 in. ping pong ball 4.50 in. softball

Source: NOAA, National Severe Storm Laboratory. 
 
Hail size can vary widely.  Hailstones may be as small as 0.25 inches in diameter (pea-sized) or, 
under extreme circumstances, as large as 4.50 inches in diameter (softball-sized).  Typically hail 
that is one (1) inch in diameter (quarter-sized) or larger is considered severe. 
 
The severity of a hail event can also be measured or rated using the TORRO Hailstorm Intensity 
Scale.  This scale was developed in 1986 by the Tornado and Storm Research Organisation of the 
United Kingdom.  It measures the intensity or damage potential of a hail event based on several 
factors including: maximum hailstone size, distribution, shape and texture, numbers, fall speed 
and strength of the accompanying winds. 
 
The Hailstorm Intensity Scale identifies ten different categories of hail intensity, H0 through H10.  
Figure SS-3 gives a brief description of each category.  This scale is unique because it recognizes 
that, while the maximum hailstone size is the most important parameter relating to structural 
damage, size alone is insufficient to accurately categorize the intensity and damage potential of a 
hail event. 
 
It should be noted that the typical damage impacts associated with each intensity category reflect 
the building materials predominately used in the United Kingdom.  These descriptions may need 
to be modified for use in other countries to take into account the differences in building materials 
typically used (i.e., whether roofing materials are predominately shingle, slate or concrete, etc.). 
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Figure SS-3  
TORRO Hailstorm Intensity Scale 

Intensity 
Category 

Typical Hail Diameter Description Typical Damage Impacts 
millimeters 
(approx.)* 

inches 
(approx.)* 

H0 Hard Hail 5 mm 0.2” pea no damage
H1 Potentially 

Damaging 
5-15 mm 0.2” – 0.6” pea / mothball slight general damage to plants, 

crops
H2 Significant 10-20 mm 0.4” – 0.8” dime / penny significant damage to fruit, crops, 

vegetation
H3 Severe 20-30 mm 0.8” – 1.2” nickel / quarter severe damage to fruit and crops, 

damage to glass and plastic 
structures, paint and wood scored

H4 Severe 25-40 mm 1.0” – 1.6” half dollar / 
ping pong ball 

widespread glass damage, vehicle 
bodywork damage 

H5 Destructive 30-50 mm 1.2” – 2.0” golf ball wholesale destruction of glass, 
damage to tiled roofs, significant 
risk of injuries 

H6 Destructive 40-60 mm 1.6” – 2.4” golf ball / egg bodywork of grounded aircraft 
dented, brick walls pitted 

H7 Destructive 50-75 mm 2.0” – 3.0” egg / tennis ball severe roof damage, risk of serious 
injuries

H8 Destructive 60-90 mm 2.4” – 3.5” tennis ball / tea 
cup

severe damage to aircraft bodywork 

H9 Super 
Hailstorms 

75-100 
mm 

3.0” – 4.0” tea cup / 
grapefruit 

extensive structural damage, risk of 
severe or even fatal injuries to 
persons caught in the open

H10 Super 
Hailstorms 

> 100 mm > 4.0” softball extensive structural damage, risk of 
severe or even fatal injuries to 
persons caught in the open

*  Approximate range since other factors (i.e., number and density of hailstones, hail fall speed and surface wind 
speed) affect severity. 

Source: Tornado and Storm Research Organisation, TORRO Hailstorm Intensity Scale Table. 
 
What is lightning? 

Lightning, a component of all thunderstorms, is a visible electrical discharge that results from the 
buildup of charged particles within storm clouds.  It can occur from cloud-to-ground, cloud-to-
cloud, within a cloud or cloud-to-air.  The air near a lightning strike is heated to approximately 
50,000°F (hotter than the surface of the sun).  The rapid heating and cooling of the air near the 
lightning strike causes a shock wave that produces thunder. 
 
Lightning on average causes 60 fatalities and 400 injuries annually in the United States.  Most 
fatalities and injuries occur when people are caught outdoors in the summer months during the 
afternoons and evenings.  In addition, lightning can cause structure and forest fires.  Many of the 
wildfires in the western United States and Alaska are started by lightning.  According to the NWS 
lightning strikes cost more than $1 billion in insured losses each year. 
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Are alerts issued for severe storms? 

Yes.  The NWS Weather Forecast Office in the Quad Cities is responsible for issuing severe 
thunderstorm watches and warnings for Jo Daviess County depending on the weather conditions.  
The following provides a brief description of each type of alert. 

 Watch.  A severe thunderstorm watch is issued when severe thunderstorms are possible in 
or near the watch area.  Individuals should stay alert for the latest weather information and 
be prepared to take shelter. 

 Warning.  A severe thunderstorm warning is issued when severe weather has been 
reported by spotters or indicated by radar.  Warnings indicate imminent danger to life and 
property for those who are in the path of the storm and individuals should seek safe shelter. 

 
HAZARD PROFILE 

The following identifies past occurrences of severe storms; details the severity or extent of each 
event (if known); identifies the locations potentially affected; and estimates the likelihood of future 
occurrences. 
 
When have severe storms occurred previously?  What is the extent of these previous severe storms? 

Tables 1, 2, 3, and 4, located in Appendix J, summarize the previous occurrences as well as the 
extent or magnitude of severe storm events recorded in Jo Daviess County.  Severe storm events 
are separated into four categories: thunderstorms with damaging winds, hail, lightning and heavy 
rain.  In Jo Daviess County, severe storms are the most frequently occurring natural hazard. 
 
Thunderstorms with Damaging 
Winds 

NOAA’s Storm Events Database and 
Planning Committee member records 
were used to document 163 reported 
occurrences of thunderstorms with 
damaging winds in Jo Daviess 
County between 1957 and 2019.  Of 
the 163 occurrences, 136 had 
reported wind speeds of 50 knots or 
greater.  There were 27 occurrences, 
however, where the wind speed was 
not recorded. 
 
The highest wind speed recorded in 
Jo Daviess County occurred in 
Menominee on June 22, 2015 when 
winds reached 78 knots (90 mph) 
during a thunderstorm event.  
Thunderstorms with damaging winds 
have been recorded in every 
participating municipality and unincorporated Jo Daviess County on multiple occasions with the 
exception of Apple Canyon Lake and The Galena Territory.  This does not mean that 

Severe Storms Fast Facts – Occurrences 

Number of recorded Thunderstorms with Damaging Winds 
(1957 - 2019): 163 

Number of recorded Severe Hail Events (1974 - 2017): 49 

Number of recorded Lightning Strike Events (2002 - 2018): 5  

Number of recorded Heavy Rain Events (1980 - 2019): 249 

Highest Recorded Wind Speed: 78 knots (June 22, 2015) 

Largest Hail Recorded: 2.75 inches (August 19, 1994) 

Greatest Rainfall Total: 21.16 inches (July 27 & 28, 2011) 

Most Likely Month for Thunderstorms with Damaging  
Winds to Occur:  June 

Most Likely Month for Severe Hail to Occur: July 

Most Likely Month for Heavy Rain to Occur: June 

Most Likely Time for Thunderstorms with Damaging Winds to 
Occur: late afternoon/early evening 

Most Likely Time for Severe Hail to Occur: late 
afternoon/early evening 

Most Likely Time for Heavy Rain to Occur: morning/early 
evening 
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thunderstorms with damaging winds have never occurred in these communities, it simply means 
that the events were not recorded. 
 
Figure SS-4 charts the reported occurrences of thunderstorms with damaging winds in Jo Daviess 
County by month.  Of the 163 events, 108 (66%) took place in June, July, and August, making this 
the peak period for thunderstorms with damaging winds in Jo Daviess County.  Of those 108 
events, 46 (43%) occurred during June, making this the peak month for thunderstorms with 
damaging winds. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure SS-5 charts the reported occurrences of thunderstorms with damaging winds by hour.  Of 
the 163 occurrences, approximately 76% of all thunderstorms with damaging winds occurred 
during the p.m. hours, with 77 of the events (47 %) taking place between 4 p.m. and 9 p.m. 
 
Hail 

NOAA’s Storm Events Database was used to document 49 reported occurrences of severe storms 
with hail one (1) inch in diameter or greater in Jo Daviess County between 1974 and 2017.  Of the 
49 occurrences, 24 produced hailstones 1.50 inches or larger in diameter. 
 
The largest hail stones documented in Jo Daviess County measured 2.75 inches in diameter 
(baseball sized) and fell on August 19, 1994 in East Dubuque.  Hail one (1) inch in diameter or 
greater has been recorded in every participating municipality and unincorporated Jo Daviess 
County on at least one occasion with the exception of Apple Canyon Lake and The Galena 
Territory.  This does not mean that hail of this diameter has never fallen  in these communities, it 
simply means that the events were not recorded. 
 
  

Figure SS-4  
Thunderstorms with Damaging Winds by Month 

1957 - 2019 
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Figure SS-6 charts the reported occurrences of hail by month.  Of the 49 occurrences, 34 (69%) 
took place in April, May, and July making this the peak period for hail in Jo Daviess County.  Of 
the 34 events, 14 (41%) occurred during July, making this the peak month for hail events. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure SS-7 charts the reported occurrences of hail by hour.  Approximately 86% of all the hail 
events occurred during the p.m. hours, with 30 of the events (61%) taking place between 4 p.m. 
and 9 p.m. 
 

Figure SS-5  
Thunderstorms with Damaging Winds by Hour 

1957 - 2019 

Figure SS-6  
Hail Events by Month 

1974 - 2017 
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Lightning 

While lightning strike events occur regularly across northern Illinois, NOAA’s Storm Events 
Database only identified five recorded occurrences of lightning strikes in Jo Daviess County 
between 2002 and 2018.  This is almost certainly due to the rural nature of the County. Four of the 
events took place during August while the remaining event took place in July.  Three of the five 
events occurred during the a.m. hours. 
 
According to data from Vaisala’s National Lightning Detection Network, Jo Daviess County 
averaged at least 56 to 12 cloud-to-ground lightning flashes per square mile annually between 2009 
and 2018.  Figure SS-8 illustrates the cloud-to-ground lightning flash density (number of cloud-
to-ground flashes per square mile per year) by county for the continental United States.  In 
comparison, Illinois averaged 12.7 cloud-to-ground lightning flashes per square mile from 2009 
to 2018, ranking it eighth in the United States for lightning flash density. 
 
Heavy Rain 
NWS’s COOP data records have documented 249 reported occurrences of heavy rain in Jo Daviess 
County between 1980 and 2019.  Of the 249 occurrences, 59 events (24%) produced three inches 
or more of rain. 
 
Figure SS-9 charts the reported occurrences of heavy rain by month.  Of the 249 events, 162 (65%) 
took place in June, July, August, and September making this the peak period for heavy rain in Jo 
Daviess County.  Of the 162 events, 55 (34%) occurred during June, making this the peak month 
for heavy rains. 
  

Figure SS-7  
Hail Events by Hour 

1974 - 2017 
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Figure SS-10 charts the reported occurrences of heavy rain by hour.  Of the 249 occurrences, start 
times were unavailable for 160 events.  Of the remaining 89 events with recorded times, 
approximately 45% occurred during the p.m. hours.  Sixteen of the events (18%) took place 
between 6 p.m. and 8 p.m. 

Figure SS-9  
Heavy Rain Events by Month 

1980 - 2019 

Figure SS-8  
Cloud-to-Ground Lightning Flash Density: Continental United States 
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What locations are affected by severe storms? 

Severe storms affect the entire County.  A single severe storm event will generally extend across 
the entire County and affect multiple locations.  The 2018 Illinois Natural Hazard Mitigation Plan 
prepared by the Illinois Emergency Management Agency (IEMA) classifies Jo Daviess County’s 
hazard rating for severe storms as “severe.”  (IEMA’s overall hazard rating system has five levels: 
very low, low, medium, high and severe.)  
 
What is the probability of future severe storm events occurring? 

Thunderstorms with Damaging Winds 

Jo Daviess County has had 163 verified occurrences of thunderstorms with damaging winds 
between 1957 and 2019.  With 163 occurrences over the past 63 years, Jo Daviess County should 
expect to experience at least two thunderstorms with damaging winds each year.  There were 24 
years over the last 63 years where multiple (three or more) thunderstorms with damaging winds 
occurred.  This indicates that the probability that multiple thunderstorms with damaging winds 
may occur during any given year within the County is 38%. 
 
Hail 

Jo Daviess County has had 49 verified occurrences of hail one (1) inch in diameter or greater 
between 1974 and 2017.  With 49 occurrences over the past 46 years, the County should expect to 
experience at least occurrence of hail one (1) inch in diameter or greater each year.  There were 10 
years over the last 46 years where two or more hail events occurred.  This indicates that the 
probability that more than one severe storm with hail may occur during any given year within the 
County is 22%. 
 
  

Figure SS-10  
Heavy Rain Events by Hour 

1980 - 2019 
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Heavy Rain 
Jo Daviess County has had 249 reported occurrences of heavy rain between 1980 and 2019.  With 
249 occurrences over the past 40 years, Jo Daviess County should expect to experience at least six 
heavy rain events each year. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from severe storms. 
 
Are the participating jurisdictions vulnerable to severe storms? 

Yes.  All of Jo Daviess County is vulnerable to the dangers presented by severe storms due to the 
topography of the region and its location in relation to the movement of weather fronts across 
Northern Illinois.  Since 2010, Jo Daviess County has recorded 60 thunderstorms with damaging 
winds, 16 severe storms with hail one (1) inch in diameter or greater and 81 heavy rain events. 
 
Figure SS-11 details the number thunderstorms with damaging winds and hail events that were 
recorded in or near each participating residential community while Figure SS-12 details the 
number of thunderstorms with damaging winds and hail events that were recorded in or near 
unincorporated areas of Jo Daviess County.  While no events were recorded in Apple Canyon Lake 
and The Galena Territory, this does not indicate that none have never occurred, it simply means 
that they have not been recorded. 
 

Figure SS-11  
Verified Severe Storm Events by 

Participating Jurisdiction 

 

Figure SS-12  
Verified Severe Storm Events in 

Unincorporated Jo Daviess County 
Participating 
Jurisdiction 

Number of Events  Unincorporated 
Area 

Number of Events 
Thunderstorm 
& High Wind 

Severe 
Hail 

 Thunderstorm 
& High Wind 

Severe 
Hail 

Apple Canyon Lake 0 0 Aiken 1 1
Apple River 9 3  
East Dubuque 11 6  Apple River Canyon SP 3 1 
Elizabeth 14 2 Council Hill 1 1
Galena 42 8 Guilford 2 0
Hanover 15 5 Massbach 3 0
Scales Mound 3 4 Morseville 2 0
Stockton 32 8 Woodbine 5 1
The Galena Territory 0 0  
Warren 15 6  

 
Of the participating jurisdictions, Galena and Stockton have had more recorded occurrences of 
thunderstorms with damaging winds and the greatest number of recorded hail events than any of 
the other communities.  The difference in the number of recorded events may be due in part to the 
size of the communities as well as the fact that NWS COOP Observation Station are or have been 
located in or near these communities. 
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Do Any of the participating jurisdictions consider severe storms to be among their 
community’s greatest vulnerabilities? 

Yes.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the 
participating jurisdictions, the following respondents considered severe storms to be among their 
jurisdiction’s greatest vulnerabilities. 

 Apple River: Heavy rains overwhelm drainage structures and flood streets. 

 Stockton: The wastewater treatment plant floods every time there is a heavy rain.  The 
intersection of US Route 20 and Illinois Route 78 also floods during heavy rain events halting 
all traffic. 

 Warren: Lightning strike damage to the water supply. 

 County: The communication center has been hit by lightning a couple of time in the past year 
knocking out and damaging equipment.  The Warren radio repeater on the water tower has also 
been struck by lightning and was inoperable while repairs were made. 

 
As part of the Critical Facilities Vulnerability Survey, participating jurisdictions were also asked 
to identify critical facilities and infrastructure within their communities they felt have the greatest 
vulnerability to natural hazards and to which hazards.  The following identifies by participating 
jurisdiction the infrastructure with specific vulnerability. 

 Apple River: Well pumping stations to lightning strikes (Well #1 has sustained minor electrical 
damage from a lightning strike). 

 Warren: Water towers and sewer treatment facility to lightning strikes (an electrical panel and 
pump have sustained damage from a lightning strike). 

 County: Public Safety Building communication equipment & communication towers to 
lightning (emergency services communication equipment has been damaged several times by 
lightning strikes). 

 
What impacts resulted from the recorded severe storms? 

Severe storms as a whole have caused an 
estimated $6.6 million in recorded property 
damages and an estimated $1.4 million in 
recorded crop damages.  The following 
provides a breakdown of impacts by category. 
 
Thunderstorms with Damaging Winds 
Data obtained from NOAA’s Storm Events 
Database indicates that between 1957 and 2019, 
48 of the 163 thunderstorms with damaging 
winds caused $1,791,370 in property damages 
and $58,000 in crop damages.  Damage 
information was either unavailable or none was 
recorded for the remaining 110 reported 
occurrences. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A thunderstorm with high winds downed tree limbs on a home 
in Stockton. 

Photograph provided by Steve Rice. 
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NOAA’s Storm Events Database 
documented no injuries as the result of 
separate thunderstorm with damaging 
wind events.   
 
Hail 
Data obtained from NOAA’s Storm 
Events Database indicates that between 
1974 and 2017, 18 of the 49 hail events 
caused $4,754,443 in property damages 
and $1,348,551 in crop damages.  
Damage information was either 
unavailable or none was recorded for the 
remaining 31 reported occurrences. 
 
Of the total damages reported, Country 
Financial records identified $3,065,926 
in property damages and $1,342,551 in 
crop damages sustained when hail 
measuring between 1.75 inches and 2.5 
inches fell in and around Council Hill, Scales Mound, Apple River, and Stockton on July 24, 2009.  
In addition, the Village of Scales Mound identified $200,000 in damages that were sustained just 
to village property.  Hail caused damage to the Village hall roof as well as the village chlorination 
building, pump house, park bandstand, park pavilion, and a storage building. 
 
Additionally, East Dubuque identified an unrecorded hail event that caused approximately 
$1,000,000 in property damage to residential and commercial properties in East Dubuque on 
August 19, 1994.  
 
No injuries or fatalities were reported as a result of any of the recorded hail events. 
 
Lightning 
Data obtained from NOAA’s Storm Events Database, NOAA’s Storm Data Publications and 
Planning Committee member records indicates that between 2002 and 2018, 4 of the 5 lightning 
strike events caused $94,500 in property damage.  Included in the property damage figure is 
$80,000 in damage to electrical equipment and well water pumps in Warren from July 2018. 
 
No injuries or fatalities were reported as a result of any of the recorded lightning strike events. 
 
What other impacts can result from severe storms? 
In Jo Daviess County, the greatest risk to health and safety from severe storms is vehicle accidents.  
Hazardous driving conditions resulting from severe storms (i.e., wet pavement, poor visibility, 
high winds, etc.) can contribute to accidents that result in injuries and fatalities.  Traffic accident 
data assembled by the Illinois Department of Transportation from 2013 through 2017 indicates 
that wet road surface conditions were present for 11.1% to 17.1% of all crashes recorded annually 
in the County. 

Severe Storms Fast Facts – Impacts/Risk 
Thunderstorms with Damaging Winds Impacts: 
 Total Property Damage (48 events): $1,791,370 
 Total Crop Damage (12 events): $58,000 
 Injuries: 0 
 Fatalities: 0 

Severe Hail Impacts: 
 Total Property Damage (18 events): $4,754,443 
 Total Crop Damage (10 events): $1,348,551 
 Injuries: 0 
 Fatalities: 0 

Lightning Strike Impacts: 
 Total Property Damage (4 events): $94,500 
 Total Crop Damage: 0 
 Injuries: 0 
 Fatalities: 0 

Severe Storms Risk/Vulnerability: 
 Public Health & Safety: Low 
 Buildings/Infrastructure/Critical Facilities: 

Medium/High 
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While other circumstances cause wet road surface conditions (i.e., melting snow, condensation, 
light showers, etc.), law enforcement officials agree that hazardous driving conditions caused by 
severe storms add to the number of crashes.  Figure SS-13 provides a breakdown by year of the 
number of crashes and corresponding injuries and fatalities that occurred when wet road surface 
conditions were present. 
 

Figure SS-13  
Severe Weather Crash Data for Jo Daviess County 

Year Total # of 
Crashes 

Presence of Wet Road Surface Conditions 
# of Crashes # of Injuries # of Fatalities 

2013 521 67 20 3 
2014 575 64 9 0 
2015 637 89 29 0 
2016 589 67 13 0 
2017 545 93 20 1 
Total: 2,867 380 91 4 

Source: Illinois Department of Transportation. 
 
What is the level of risk/vulnerability to public health and safety from severe storms? 

For Jo Daviess County the level of risk or vulnerability posed by severe storms to public health 
and safety is considered to be low.  This assessment is based on the fact that despite their relative 
frequency, the number of injuries and fatalities is low.  In addition, the hospital in Galena as well 
as hospitals in Freeport (Stephenson County), Dubuque, Iowa,  Platteville, Wisconsin and 
Darlington, Wisconsin are equipped to provide care to persons injured during a severe storm. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to severe storms? 

Yes.  All existing buildings, infrastructure and critical facilities located in Jo Daviess County and 
the participating jurisdictions are vulnerable to damage from severe storms.  Structural damage to 
buildings is a relatively common occurrence with severe storms.  Damage to roofs, siding, awnings 
and windows can occur from hail, flying and falling debris and high winds.  Lightning strikes can 
damage electrical components and equipment (i.e., appliances, computers etc.) and can cause fires 
that consume buildings.  If the roof is compromised or windows are broken, rain can cause 
additional damage to the structure and contents of a building. 
 
Infrastructure and critical facilities tend to be just as vulnerable to severe storm damage as 
buildings.  The infrastructure and critical facilities that are the most vulnerable to severe storms 
are related to power distribution and communications.  High winds, lightning and flying and falling 
debris have the potential to cause damage to communication and power lines; power substations; 
transformers and poles; and communication antennas and towers. 
 
The damage inflicted by severe storms often leads to disruptions in communication and creates 
power outages.  Depending on the damage, it can take anywhere from several hours to several days 
to restore service.  Power outages and disruptions in communications can impair vital services, 
particularly when backup power generators are not available.  Many of the participating 
jurisdictions acknowledged the need for emergency backup generators to allow continued 
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operation of critical facilities such as municipal buildings, drinking and wastewater facilities, 
heating and cooling centers, storm shelters and lift stations. 
 
According to the Critical Facilities Vulnerability 
Survey completed by the participants, Apple 
Canyon Lake, Apple River, East Dubuque, 
Elizabeth, Galena, Hanover, The Galena 
Territory, Warren do not have backup generators 
for their drinking water wells/facilities and/or 
administrative buildings.  Only Stockton has 
generators at most of its essential critical 
facilities including its police station, wastewater 
treatment plant and drinking water wells. 
 
In addition to affecting power distribution and 
communications, debris and flooding from severe 
storms can block state and local roads hampering 
travel.  When transportation is disrupted, emergency and medical services are delayed, rescue 
efforts are hindered, and government services can be affected. 
 
Based on the frequency with which severe storms occur in Jo Daviess County, the amount of 
property damage previously reported and the potential for disruptions to power distribution and 
communication; the risk or vulnerability to buildings, infrastructure and critical facilities from 
severe storms is medium to high. 
 
Are future buildings, infrastructure and critical facilities vulnerable to severe storms? 

Yes and No.  While the County and seven of the participating jurisdictions have building codes in 
place that will likely help lessen the vulnerability of new buildings and critical facilities to damage 
from severe storms, three jurisdictions do not.   
 
In addition, infrastructure such as new communication and power lines will continue to be 
vulnerable to severe storms as long as they are located above ground.  High winds, lightning and 
flying and falling debris can disrupt power and communication.  Steps to bury all new lines would 
eliminate the vulnerability, but this action would be cost prohibitive in most areas. 
 
What are the potential dollar losses to vulnerable structures from severe storms? 

Unlike other natural hazards, such as tornadoes, there are no standard loss estimation models or 
methodologies for severe storms.  With only 70 of the 466 recorded events listing property damage 
numbers for all categories of severe storms, there is no way to accurately estimate future potential 
dollar losses.  Since all existing structures within Jo Daviess County are vulnerable to damage, it 
is highly probable that there will be future dollar losses from severe storms. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Many crops, including this soybean field, were damaged by 
hail on July 24, 2009. 

Photograph provided by Leroy Getz. 
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3.2 SEVERE WINTER STORMS & EXTREME COLD 

HAZARD IDENTIFICATION 

What is the definition of a severe winter storm? 

A severe winter storm can range from moderate snow over a few hours to significant 
accumulations of sleet and/or ice to blizzard conditions with blinding, wind-driven snow that last 
several days.  The amount of snow or ice, air temperature, wind speed and event duration all 
influence the severity and type of severe winter storm that results.  In general, there are three types 
of severe winter storms: blizzards, heavy snow storms and ice storms.  The following provides a 
brief description of each type as defined by the National Weather Service (NWS). 

 Blizzards.  Blizzards are characterized by strong winds of at least 35 miles per hour and 
are accompanied by considerable falling and/or blowing snow that reduces visibility to  
¼ mile or less.  Blizzards are the most dangerous of all winter storms. 

 Heavy Snow Storms.  Heavy snow storms are generally defined as producing snowfall 
accumulations of four inches or more in 12 hours or less or six inches or more in 24 hours 
or less. 

 Ice Storms.  An ice storm occurs when substantial accumulations of ice, generally  
¼ inch or more, build up on the ground, trees and utility lines as a result of freezing rain. 

 
While extreme cold (i.e., dangerously low temperatures and wind chill values) often accompanies 
or is left in the wake of a severe winter storm, the NWS does not use it to define a severe winter 
storm.  However, a discussion of extreme cold is included in this section since it has the ability to 
cause property damage, injuries and even fatalities (whether or not it is accompanied by freezing 
rain, ice or snow). 
 
What is snow? 

Snow is precipitation in the form of ice crystals.  These ice crystals are formed directly from the 
freezing of water vapor in wintertime clouds.  As the ice crystals fall toward the ground, they cling 
to each other creating snowflakes.  Snow will only fall if the temperature remains at or below 32°F 
from the cloud base to the ground. 
 
What is sleet? 

Sleet is precipitation in the form of ice pellets.  These ice pellets are composed of frozen or partially 
frozen rain drops or refrozen partially melted snowflakes.  Sleet typically forms in winter storms 
when snowflakes partially melt while falling through a thin layer of warm air.  The partially melted 
snowflakes then refreeze and form ice pellets as they fall through the colder air mass closer to the 
ground.  Sleet usually bounces after hitting the ground or other hard surfaces and does not stick to 
objects. 
 
What is freezing rain? 

Freezing rain is precipitation that falls in the form of a liquid (i.e., rain drops), but freezes into a 
glaze of ice upon contact with the ground or other hard surfaces.  This occurs when snowflakes 
descend into a warmer layer of air and melt completely.  When the rain drops that result from 
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this melting fall through another thin layer of freezing air just above the surface they become 
“supercooled”, but they do not have time to refreeze before reaching the ground.  However, 
because the rain drops are “supercooled”, they instantly refreeze upon contact with anything that 
is at or below 32°F (i.e., the ground, trees, utility lines, etc.). 
 
What is wind chill? 

Wind chill, or wind chill factor, is a measure of the rate of heat loss from exposed skin resulting 
from the combined effects of wind and temperature.  As the wind increases, heat is carried away 
from the body at a faster rate, driving down both the skin temperature and eventually the internal 
body temperature. 
 
The unit of measurement used to describe the wind chill factor is known as the wind chill 
temperature.  The wind chill temperature is calculated using a formula.  Figure SWS-1 identifies 
the formula and calculates the wind chill temperatures for certain air temperatures and wind 
speeds. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: NOAA, National Weather Service. 

 
As an example, if the air temperature is 5°F and the wind speed is 20 miles per hour, then the wind 
chill temperature would be -15°F.  The wind chill temperature is only defined for air temperatures 
at or below 50°F and wind speeds above three miles per hour.  In addition, the wind chill 
temperature does not take into consideration the effects of bright sunlight which may increase the 
wind chill temperature by 10°F to 18°F. 
 

Figure SWS-1  
Wind Chill Chart
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Use of the current Wind Chill Temperature (WCT) index was implemented by the NWS on 
November 1, 2001.  The new WCT index was designed to more accurately calculate how cold air 
feels on human skin.  The new index uses advances in science, technology and computer modeling 
to provide an accurate, understandable and useful formula for calculating the dangers from winter 
winds and freezing temperatures.  The former index was based on research done in 1945 by 
Antarctic researchers Siple and Passel. 
 
Exposure to extreme wind chills can be life threatening.  As wind chills edge toward -19°F and 
below, there is an increased likelihood that exposure will lead to individuals developing  
cold-related illnesses. 
 
What cold-related illnesses are associated with severe winter storms? 

Frostbite and hypothermia are both cold-related illnesses that can result when individuals are 
exposed to dangerously low temperatures and wind chills that can accompany severe winter 
storms.  The following provides a brief description of the symptoms associated with each. 

 Frostbite.  During exposure to extremely cold weather the body reduces circulation to the 
extremities (i.e., feet, hands, nose, cheeks, ears, etc.) in order to maintain its core 
temperature.  If the extremities are exposed, then this reduction in circulation coupled with 
the cold temperatures can cause the tissue to freeze. 
 
Frostbite is characterized by a loss of feeling and a white or pale appearance.  At a wind 
chill of -19°F, exposed skin can freeze in as little as 30 minutes.  Seek medical attention 
immediately if frostbite is suspected.  It can permanently damage tissue and in severe cases 
can lead to amputation. 

 Hypothermia.  Hypothermia occurs when the body’s temperature begins to fall because it 
is losing heat faster than it can produce it.  If an individual’s body temperature falls below 
95°F, then hypothermia has set in and immediate medical attention should be sought. 
 
Hypothermia is characterized by uncontrollable shivering, memory loss, disorientation, 
incoherence, slurred speech, drowsiness and exhaustion.  Left untreated, hypothermia will 
lead to death.  Hypothermia occurs most commonly at very cold temperatures but can occur 
at cool temperatures (above 40°F) if an individual isn’t properly clothed or becomes 
chilled. 

 
Are alerts issued for severe winter storms? 

Yes.  The NWS Weather Forecast Office in the Quad Cities, Iowa/Illinois is responsible for issuing 
winter storm watches and warnings for Jo Daviess County depending on the weather conditions.  
The following provides a brief description of each type of alert. 

 Winter Storm Watch.  A winter storm watch is issued for potentially for significant winter 
weather, including heavy snow, ice, sleet and/or blowing snow within the next day or two. 

 Winter Weather Advisory.  A winter weather advisory is issued for winter weather, 
including snow, blowing snow, ice and/or sleet, is expected to produce potentially 
dangerous travel conditions within the next 12 to 36 hours.  While these events pose a 
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significant inconvenience, especially to motorist, but should not be life-threatening if 
caution is exercised.   

 Wind Chill Advisory.  A wind chill advisory is issued when dangerous wind chill 
temperatures are expected to be between -15°F and -24°F. 

 Warnings.  Winter weather warnings are issued for events that can be life threatening.  The 
following warnings will be issued when an event is occurring, is imminent, or has a high 
probability of occurring. 

 Blizzard Warning.  A blizzard warning is issued when sustained or frequent winds 
of 35 mph or greater are accompanied by considerable falling and/or blowing snow 
that frequently reduces visibility to less than ¼ mile for three hours or more. 

 Ice Storm Warning.  An ice storm warning is issued when heavy accumulations 
of ice (typically ¼ inch or greater) are expected to cause significant impacts to life 
and property, resulting in hazardous travel conditions, tree damage and extended 
power outages. 

 Winter Storm Warning.  A winter storm warning is issued when heavy snow, 
blowing snow, sleet or a combination of winter weather hazards are expected to 
cause significant impact to life or property.  Individuals are advised to avoid travel 
and stay indoors. 

 Wind Chill Warning.  A wind chill warning is issued when wind chill 
temperatures are expected to be -25°F or below. 

 
HAZARD PROFILE 

The following identifies past occurrences of severe winter storms and extreme cold; details the 
severity or extent of each event (if known); identifies the locations potentially affected; and 
estimates the likelihood of future occurrences. 
 
When have severe winter storms and extreme cold occurred previously?  What is the extent 
of these previous severe winter storms and extreme cold events? 
Tables 5 and 6, located in Appendix J, summarize the previous occurrences as well as the extent 
or magnitude of severe winter storms (snow & ice) and extreme cold events recorded in Jo Daviess 
County. 
 
Severe Winter Storms 

NOAA’s Storm Events 
Database, NWS’s COOP Data 
and Planning Committee 
member records were used to 
document 193 reported 
occurrences of severe winter 
storms (snow, ice and/or a 
combination of both) in Jo 
Daviess County between 1950 

Severe Winter Storm Fast Facts – Occurrences 

Number of Severe Winter Storm Events Reported (1950 - 2019): 193 
Number of Extreme Cold Events Reported (1996 - 2019): 13 
Maximum 24-Hour Snow Accumulation: 18 inches (February 18-
19, 1962) 
Coldest Temperature Recorded in the County: -35°F (February 3, 
1996, January 31, 2019 & February 1, 2019 at Elizabeth) 
Most Likely Month for Severe Winter Storms to Occur: December 
Most Likely Month for Extreme Cold Events to Occur: January 
Most Likely Time for Severe Winter Storms to Occur: Evening 
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and 2019.  Of the 193 recorded occurrences there were: 

 147 heavy snow storms or blizzards; 

 41 combination events (freezing rain, sleet, ice and/or snow); and 

 5 ice or sleet storms. 
 
Figure SWS-2 charts the reported occurrences of severe winter storms by month.  Of the 193 
events, 103 (53%) took place in December and January.  Of these 103 events, 54 (52%) occurred 
during December, making this the peak month for severe winter storms.  There were three events 
that spanned two months; however, for illustration purposes only the month when the event started 
is graphed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure SWS-3 charts the reported occurrences of severe winter storms by hour.  Of the 193 
occurrences, start times were unavailable for 22 events.  Of the remaining 171 severe winter storm 
events with recorded times, approximately 51% began during the p.m. hours, with 43 (25%) 
beginning between 6 p.m. and 11 p.m. 
 
According to the NWS’s COOP data records, the maximum 24-hour snow accumulation in Jo 
Daviess County is 18 inches, which occurred on February 18 and 19, 1962. 
 
Extreme Cold 

While extreme cold events occur on a fairly regular basis across northern Illinois, NOAA’s Storm 
Events Database, NWS’s COOP data and Planning Committee member records have only  
13 recorded occurrences of extreme cold (dangerously low temperatures and wind chill values) in 
Jo Daviess County between 1996 and 2019.  These represent the reported occurrences of extreme 
cold.  The NWS acknowledges that extreme cold events are not well recorded.  Only those events 

Figure SWS-2  
Severe Winter Storms by Month 

1950 - 2019 
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with impacts are reported.  As a result, extreme cold events often go unreported and therefore, 
more events have almost certainly occurred than are documented in this section. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Eight of the 13 events (62%) took place in January, making this the peak month for extreme cold 
events.  The remaining events took place in December and February.  Approximately 54% of all 
the extreme cold events with recorded times began during the a.m. hours. 
 
According to the Midwestern Regional Climate Center, continuous temperature records for Jo 
Daviess County have been kept from 1944 to present by the NWS COOP Observer Station three 
miles north-northwest of Stockton.  Based on the available records, the coldest temperature 
recorded in Jo Daviess County was -35°F on February 3, 1995, January 31, 2019 and February 1, 
2019.  Figure SW-4 lists the coldest days recorded at the Galena observation station. 
 

Figure SWS-4  
Coldest Days Recorded at Stockton Observation Station 

 Date Temperature   Date Temperature 
1 1/31/2019 -32°F 6 2/2/1996 -28°F 
2 2/3/1996 -30°F 7 1/30/2019 -28°F 
3 1/16/2009 -29°F 8 1/30/1951 -26°F 
4 1/20/1985 -28°F 9 1/10/1982 -26°F 
5 1/21/1985 -28°F 10 1/18/1994 -26°F 

Source: Midwest Regional Climate Center cli-MATE 
 
What locations are affected by severe winter storms and extreme cold? 
Severe winter storms and extreme cold affect the entire County.  All communities in Jo Daviess 
County have been affected by severe winter storms and extreme cold.  Severe winter storms and 
extreme cold generally extend across the entire County and affect multiple locations.  The 2018 

Figure SWS-3  
Severe Winter Storms by Hour 

1950 - 2019 
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Illinois Natural Hazard Mitigation Plan prepared by IEMA classifies Jo Daviess County’s hazard 
rating for severe winter storms as “High.” 
 
Do any of the participating communities have designated warming centers? 

Yes.  Six of the ten participating residential communities have designated warming centers.   
A “designated” warming center is identified as any facility that has been formally identified by the 
community (through emergency planning, resolution, Memorandum of Agreement, etc.) as a 
location available for use by residents during severe winter storms and extreme cold events.   
 
Figure SWS-5 identifies the location of each warming center by jurisdiction.  At this time East 
Dubuque, Scales Mound, Stockton and The Galena Territory do not have any warming centers 
designated within their communities.  While not formally designated, residents of The Galena 
Territory use the Owner’s Club as an informal warming center.  In addition, there are no State of 
Illinois-designated warming centers in Jo Daviess County. 
 

Figure SWS-5  
Designated Warming Centers by Participating Community 

Name/Address Name/Address 
Apple Canyon Lake Hanover

Club House, 14A157 Canyon Club Dr. Hanover Township Park District, 500 Filmore St.
Apple River The Galena Territory

Fire Department, 444 E. Hickory St. Owner’s Club, 2000 Territory Dr. 
Elizabeth Warren

Village Hall, 310 West St. Community Building, 110 W. Main St. 
Galena Police Department, 516 Anson St. 

City Hall, 101 Green St. Public Library, 210 Burnett Ave. 
 Village Hall, 110 W. Main St. 

 
What is the probability of future severe winter storms occurring? 

Severe Winter Storms 

Jo Daviess County has had 193 verified occurrences of severe winter storms between 1950 and 
2019.  With 193 occurrences over the past 70 years, Jo Daviess County should expect at least two 
severe winter storm each year.  There were 55 
years over the past 70 years where two or more 
severe winter storms occurred.  This indicates 
the probability that more than one severe 
winter storm may occur during any given year 
within the County is 79%. 
 
Extreme Cold Events 

Given the limited amount of data available for 
extreme cold events, it is difficult to establish a 
precise probability; however, Jo Daviess 
County should expect to experience additional extreme 
cold events in the future. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Heavy snow blankets Stockton during the winter of 
2009-2010. 

Photograph provided by Steve Rice. 
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HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from severe winter storms and 
extreme cold. 
 
Are the participating jurisdictions vulnerable to severe winter storms and extreme cold? 

Yes.  All of Jo Daviess County, 
including the participating jurisdictions, 
is vulnerable to the dangers presented by 
severe winter storms and extreme cold.  
Severe winter storms are among the 
more frequently occurring natural 
hazards in Illinois.  Since 2000, Jo 
Daviess County has experienced 39 
severe winter storms and two verified 
extreme cold events. 
 
Severe winter storms have immobilized 
portions of the County, blocking roads; 
downing power lines, trees and 
branches; causing power outages and property damage; and contributing to vehicle accidents.  In 
addition, the County and participating jurisdictions must budget for snow removal and de-icing of 
roads and bridges as well as for roadway repairs. 
 
Do Any of the participating jurisdictions consider severe winter storms to be among their 
community’s greatest vulnerabilities? 

No.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the participating 
jurisdictions, none of the participants consider severe winter storms to be among their 
community’s greatest vulnerabilities. 

 
As part of the Critical Facilities Vulnerability Survey, participating jurisdictions were also asked 
to identify critical facilities and infrastructure within their communities they felt have the greatest 
vulnerability to natural hazards and to which hazards.  The following identifies by participating 
jurisdiction the infrastructure with specific vulnerability. 

 Apple River: Power lines to ice storms. 

 Stockton: Sanitary sewer lift stations to power loss from ice storms. 

 County: Emergency services equipment to ice storms. 
 
What impacts resulted from the recorded severe winter storms and extreme cold? 

The following summarize the impacts of severe winter storms and extreme cold events recorded 
in Jo Daviess County. 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main Street – January 18, 1910 Galena, Illinois 
Photograph provided by Duff Stewart, City of Galena Building Department. 
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Severe Winter Storms 
Data obtained from NOAA’s Storm Events Database and Planning Committee member records 
indicates that between 1950 and 2019, six of the 193 severe winter storms caused $72,372 in 
property damages.  Property damage information was either unavailable or none was recorded for 
the remaining 187 reported occurrences. 
 
Of the total damages reported, Country Financial records identified $19,241 in property damage 
sustained as a result of the February1 and 2, 2011 blizzard that blanketed the County with 10 to 17 
inches of snow.  In addition, Stockton and 
Galena spent $9,500 and $30,000 respectively 
on emergency protective measures, including 
snow removal, and to repair storm-related 
infrastructure damage.  This event was part of 
a federally declared disaster.  Most of the roads 
in the County closed with numerous vehicles 
stuck in drifts or ditches and area schools were 
closed and events cancelled for several days as 
crews struggled to open rural roads and side 
streets. 
 
Additionally, The Galena Territory identified 
an unrecorded ice storm on January 21 and 22, 
1982 that resulted in power outages and frozen 
pipes in 128 homes and caused tens of thousands of dollars in damages.  As a result of this event, 
The Galena Territory Association started the voluntary Heat Light Program in 1984 as one option 
to monitor homes for furnace failures during the winter season. 
 
One of the most memorable events for Planning Committee members was the blizzard of April 
1973.  According to a news article from the Galena Gazette, snowfall in Jo Daviess County and 
surrounding areas measured 19.2 inches with snowdrifts of 10 feet or more.   Everything in the 
County came to a standstill for two days.  Rural areas were without electricity for several days.  
To read to Galena Gazette article in its entirety, see Appendix K. 
 
In comparison, the State of Illinois has averaged $102 million annually in winter storm losses 
according to the Illinois State Water Survey’s Climate Atlas of Illinois, ranking winter storms 
second only to flooding in terms of economic loss in the State.  While behind floods in terms of 
the amount of property damage caused, severe winter storms have a greater ability to immobilize 
larger areas, with rural areas being particularly vulnerable. 
 
No injuries or fatalities were reported as a result of any of the recorded severe winter storms. 
 
Extreme Cold 
Damage information was either unavailable or none was recorded for any of the 13 reported 
extreme cold events between 1996 and 2019.  The Galena Territory reported that the extreme cold 
event on December 23 and 24, 2000 caused many homes to freeze and resulted tens of thousands 
of dollars in damages. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Children play on the piles of snow left from the February 
2011 blizzard. 

Photograph provided by Steve Rice. 
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No injuries or fatalities were reported as a result of any of the recorded extreme cold events either.  
In comparison, the State of Illinois averages 18 cold-related fatalities annually according to the 
Illinois State Water Survey’s Climate Atlas of Illinois. 
 
What other impacts can result from severe winter storms? 

In Jo Daviess County, vehicle accidents are the largest risk to health and safety from severe winter 
storms.  Hazardous driving conditions (i.e., reduced visibility, icy road conditions, strong winds, 
etc.) contribute to the increase in accidents that result in injuries and fatalities.  A majority of all 
severe winter storm injuries result from vehicle accidents. 
 
Traffic accident data assembled by the Illinois Department of Transportation from 2013 through 
2017 indicates that treacherous road conditions caused by snow/slush and ice were present for 
10.2% to 17.0% of all crashes recorded annually in the County.  Figure SWS-6 provides a 
breakdown by year of the number of crashes and corresponding injuries and fatalities that occurred 
when treacherous road conditions caused by snow and ice were present. 
 

Figure SWS-6  
Severe Winter Weather Crash Data for Jo Daviess County 

Year Total # of 
Crashes 

Presence of Treacherous Road Conditions 
caused by Snow/slush and Ice 

# of Crashes # of Injuries # of Fatalities 
2013 521 70 11 0 
2014 575 98 15 0 
2015 637 67 12 0 
2016 589 60 10 0 
2917 545 56 7 0 
Total:  2,867 351 55 0 

Source: Illinois Department of Transportation. 
 
Persons who are outdoors during and immediately following severe winter storms and extreme 
cold events can experience other health and safety problems.  Frostbite to hands, feet, ears and 
nose and hypothermia are common injuries.  Treacherous walking conditions also lead to falls 
which can result in serious injuries, including fractures and broken bones, especially in the elderly.  
Over exertion from shoveling driveways and walks can lead to life-threatening conditions such as 
heart attacks in middle-aged and older adults who are susceptible. 
 
What is the level of risk/vulnerability to public health and safety from severe winter storms 
and extreme cold? 

While severe winter storms and extreme cold occur regularly in Jo Daviess County, the number of 
injuries and fatalities is relatively low.  Taking into consideration the potential for hazardous 
driving conditions; snow-removal related injuries; and power outages that could leave individuals 
vulnerable to hypothermia, the risk to public health and safety from severe winter storms is seen 
as low to medium. 
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Are existing buildings, infrastructure and critical facilities vulnerable to severe winter 
storms and extreme cold? 

Yes.  All existing buildings, infrastructure and critical facilities located in Jo Daviess County and 
the participating jurisdictions are vulnerable to damage from severe winter storms and extreme 
cold.  The following summarize the vulnerabilities by severe winter storms and extreme cold 
events. 
 
Based on the frequency with which severe winter storms and extreme cold events have occurred 
in Jo Daviess County; the damages described; the amount of property damage previously reported; 
and the potential for disruptions to power distribution and communication; the risk or vulnerability 
to buildings, infrastructure and critical facilities from severe winter storms is medium. 
 
Winter Storm 
Structural damage to buildings caused by severe winter storms (snow and ice) is very rare but can 
occur particularly to flat rooftops.  Information gathered from Jo Daviess County residents 
indicates that snow and ice accumulations on communication and power lines as well as key roads 
presents the greatest vulnerability to infrastructure and critical facilities within the County.  Snow 
and ice accumulations on lines often lead to disruptions in communications and create power 
outages.  Depending on the damage, it can take anywhere from several hours to several days to 
restore service. 
 
In addition to affecting communication and power lines, snow and ice accumulations on state and 
local roads hampers travel and can cause dangerous driving conditions.  Blowing and drifting snow 
can lead to road closures and increases the risk of automobile accidents.  Even small accumulations 
of ice can be extremely dangerous to motorists 
since bridges and overpasses freeze before 
other surfaces. 
 
When transportation is disrupted, schools close, 
emergency and medical services are delayed, 
some businesses close, and government 
services can be affected.  When a severe winter 
storm hits there is also an increase in cost to the 
County and municipalities for snow removal 
and  
de-icing.  Road resurfacing and pothole repairs 
are additional costs incurred each year as a 
result of severe winter storms. 
 
Extreme Cold 
Extreme cold events can also have a detrimental impact on buildings, infrastructure and critical 
facilities.  Pipes and water mains are especially susceptible to freezing during extreme cold events.  
This freezing can lead to cracks or ruptures in the pipes in buildings as well as in buried service 
lines and mains.  As a result, flooding can occur as well as disruptions in service.  Since most 
buried service lines and water mains are located under local streets and roads, fixing a break 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Snow blows across the intersection of S. Rodden Rd. and 
Black School Rd about 4 miles northwest of Hanover. 

Photograph provided Kay Temperly. 
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requires portions of the street or road to be blocked off, excavated and eventually repaired.  These 
activities can be costly and must be carried out under less than ideal working conditions. 
 
Are future buildings, infrastructure and critical facilities vulnerable to severe winter storms 
and extreme cold? 

Yes and No.  Yes and No.  While the County and seven of the participating jurisdictions have 
building codes in place that will likely help lessen the vulnerability of new buildings and critical 
facilities to damage from severe storms, three jurisdictions do not.   
 
In addition, infrastructure such as new communication and power lines will continue to be 
vulnerable to severe winter storms, especially to ice accumulations, as long as they are located 
above ground.  Rural areas of Jo Daviess County have experienced extended periods without 
power due to severe winter storms.  Steps to bury all new lines would eliminate the vulnerability, 
but this action would be cost prohibitive in most areas.  In terms of new roads and bridges, there 
is very little that can be done to reduce or eliminate their vulnerability to severe winter storms. 
 
What are the potential dollar losses to vulnerable structures from severe winter storms and 
extreme cold? 

Unlike other natural hazards, such as tornadoes, there are no standard loss estimation models or 
methodologies for severe winter storms and extreme cold events.  With only six of the 206 
recorded events listing property damage numbers for severe winter storms and extreme cold, there 
is no way to accurately estimate future potential dollar losses.  Since all existing structures within 
Jo Daviess County are vulnerable to damage, it is likely that there will be future dollar losses from 
severe winter storms and extreme cold. 
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3.3 FLOODS  

HAZARD IDENTIFICATION 

What is the definition of a flood? 

The Federal Emergency Management Agency (FEMA) defines a “flood” as a general or temporary 
condition where two or more acres of normally dry land or two or more properties are inundated 
by: 

 overflow of inland or tidal waters; 

 unusual and rapid accumulation or runoff of surface waters from any source; 

 mudflows; or 

 a sudden collapse or subsidence of shoreline land. 

 
The severity of a flooding event is determined by a combination of topography and physiography, 
ground cover, precipitation and weather patterns and recent soil moisture conditions.  On average, 
flooding causes more than $5 billion in damages each year in the United States.  Floods cause 
utility damage and outages, infrastructure damage (both to transportation and communication 
systems), structural damage to buildings, crop loss, decreased land values and impede travel. 
 
What types of flooding occur in the County? 

There are two main types of flooding that affect Jo Daviess County: general flooding and flash 
flooding.  General flooding can be broken down into two categories: riverine flooding and shallow 
flooding.  The following provides a brief description of each type. 
 
General Flooding – Riverine Flooding 

Riverine flooding occurs when the water in a river or stream gradually rises and overflows its 
banks.  This type of flooding affects low lying areas near rivers, streams, lakes and reservoirs and 
generally occurs when: 

 persistent storm systems enter the area and remain for extended periods of time, 

 winter and spring rains combine with melting snow to fill river basins with more water than 
the river or stream can handle, 

 ice jams create natural dams which block normal water flow, and 

 torrential rains from tropical systems make landfall. 
 
General Flooding – Shallow Flooding 

Shallow flooding occurs in flat areas where there are no clearly defined channels (i.e., rivers and 
streams) and water cannot easily drain away.  There two main types of shallow flooding: sheet 
flow and ponding.  If the surface runoff cannot find a channel, it may flow out over a large area at 
a somewhat uniform depth in what’s called sheet flow.  In other cases, the runoff may collect in 
depressions and low-lying areas where it cannot drain out, creating a ponding effect.  Ponding 
floodwaters do not move or flow away, they remain in the temporary ponds until the water can 
infiltrate the soil, evaporate or are pumped out.   
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Flash Floods 

Flash flooding occurs when there is a rapid rise of water along a stream or low-lying area.  This 
type of flooding generally occurs within six hours of a significant rain event and is usually 
produced when heavy localized precipitation falls over an area in a short amount of time.  
Considered the most dangerous type of flood event, flash floods happen quickly with little or no 
warning.  Typically, there is no time for the excess water to soak into the ground nor are the storm 
sewers able to handle the sheer volume of water.  As a result, streams overflow their banks and 
low-lying (such as underpasses, basements etc.) areas can rapidly fill with water. 
 
Flash floods are very strong and can tear out trees, destroy buildings and bridges and roll boulders 
the size of cars.  Flash flood-producing rains can also weaken soil and trigger debris flows that 
damage homes, roads and property.  A vehicle caught in swiftly moving water can be swept away 
in a matter of seconds.  Twelve inches of water can float a car or small SUV and 18 inches of water 
can carry away large vehicles. 
 
What is a base flood? 

A base flood refers to any flood having a 1% chance of occurring in any given year.  It is also 
known as the 100-year flood or the one percent annual chance flood.  The base flood is the national 
standard used by the National Flood Insurance Program (NFIP) and the State of Illinois for the 
purposes of requiring the purchase of flood insurance and regulating new development. 
 
Many individuals misinterpret the term “100-year flood”.  This term is used to describe the risk of 
future flooding; it does not mean that it will occur once every 100 years.  Statistically speaking, a 
100-year flood has a 1/100 (1%) chance of occurring in any given year.  In reality, a 100-year flood 
could occur two times in the same year or two years in a row, especially if there are other 
contributing factors such as unusual changes in weather conditions, stream channelization or 
changes in land use (i.e., open space land developed for housing or paved parking lots).  It is also 
possible not to have a 100-year flood event over the course of 100 years. 
 
While the base flood is the standard most commonly used for floodplain management and 
regulatory purposes in the United States, the 500-year flood is the national standard for protecting 
critical facilities, such as hospitals and power plants.  A 500-year flood has a  
1/500 (0.2%) chance of occurring in any given year. 
 
What is a floodplain? 

The general definition of a floodplain is any land area susceptible to being inundated or flooded 
by water from any source (i.e., river, stream, lake, estuary, etc.).  This general definition differs 
slightly from the regulatory definition of a floodplain. 
 
A regulatory or base floodplain is defined as the land area that is covered by the floodwaters of the 
base flood.  This land area is subject to a 1% chance of flooding in any given year.  The base 
floodplain is also known as the 100-year floodplain or a Special Flood Hazard Area (SFHA).  It is 
this second definition that is generally most familiar to people and the one that is used by the NFIP 
and the State of Illinois. 
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A base floodplain is divided into two parts: the floodway and the flood fringe.  Figure F-1 
illustrates the various components of a base floodplain. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Illinois Department of Natural Resources, Quick Guide to Floodplain Management. 
 
The floodway is the channel of a river or stream and the adjacent floodplain that is required to 
store and convey the base flood without increasing the water surface elevation.  Typically, the 
floodway is the most hazardous portion of the floodplain because it carries the bulk of the base 
flood downstream and is usually the area where water is deepest and is moving the fastest.  
Floodplain regulations prohibit construction within the floodway that results in an increase in the 
floodwater’s depth and velocity. 
 
The flood fringe is the remaining area of the base floodplain, outside of the floodway, that is 
subject to shallow inundation and low velocity flows.  In general, the flood fringe plays a relatively 
insignificant role in storing and discharging floodwaters.  The flood fringe can be quite wide on 
large streams and quite small or nonexistent on small streams.  Development within the flood 
fringe is typically allowed via permit if it will not significantly increase the floodwater’s depth or 
velocity and the development is elevated above or otherwise protected to the base flood elevation. 
 
What is a Special Flood Hazard Area? 

A Special Flood Hazard Area (SFHA) is the base floodplain.  As discussed previously, this is the 
land area that is covered by the floodwaters of the base flood and has a 1% chance of flooding in 
any given year.  The term SFHA is most commonly used when referring to the based floodplain 
on the Flood Insurance Rate Maps (FIRM) produced by FEMA.  The SFHA is the area where 
floodplain regulations must be enforced by a community as a condition of participation in the NFIP 
and the area where mandatory flood insurance purchase requirements apply.  SFHA are delineated 

Figure F-1  
Floodplain Illustration 
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on the FIRMs and may be designated as Zones A, AE, A1-30, AO, AH, AR, and A99 depending 
on the amount of flood data available, the severity of the flood hazard or the age of the flood map. 
 
What are Flood Insurance Rate Maps? 

Flood Insurance Rate Maps (FIRMs) are maps that identify both the SFHA and the risk premium 
zones applicable to a community.  These maps are produced by FEMA in association with the 
NFIP for floodplain management and insurance purposes.  Digital versions of these maps are 
referred to as DFIRMs.  Figure F-2 shows an example of a FIRM. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Illinois Department of Natural Resources, Quick Guide to Floodplain Management. 
 
A FIRM will generally show a community’s base flood elevations, flood zones and floodplain 
boundaries.  The information presented on a FIRM is based on historic, meteorological, hydrologic 
and hydraulic data as well as open-space conditions, flood-control projects and development.  
These maps only define flooding that occurs when a creek or river becomes overwhelmed.  They 
do not define overland flooding that occurs when an area receives extraordinarily intense 
rainfall and storm sewers and roadside ditches are unable to handle the surface runoff. 
 
What are flood zones? 
Flood zones are geographic areas that FEMA has defined according to varying levels of flood risk 
and type of flooding.  These zones are depicted on a community’s FIRM.  The following provides 
a brief description of each flood zone. 

 Zone A.  Zone A, also known as the Special Flood Hazard Area (SFHA) or base floodplain, 
is defined as the floodplain area that has a 1% chance of flooding in any given year.  There 
are multiple Zone A designations, including Zones A, AO, AH, A1-30, AE, AR or A99.  
Land areas located within Zone A are considered high-risk flood areas. 

Figure F-2  
Example of a Flood Insurance Rate Map (FIRM) 
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During a 30-year period, the length of many mortgages, there is at least a 1 in 4 chance that 
flooding will occur in a SFHA.  The purchase of flood insurance is mandatory for all 
buildings in SFHAs receiving federal or federally-related financial assistance. 

 Zone X (shaded).  Zone X (shaded), formerly known as Zone B, is defined as the 
floodplain area between the limits of the base flood (Zone A) and the 500-year flood.  Land 
areas located within Zone X (shaded) are affected by the 500-year flood and are considered 
at a moderate risk for flooding. 

Zone X (shaded) is also used to designate base floodplains of lesser hazards, such as areas 
protected by levees from 100-year flood, shallow flooding areas with average depths of 
less than one foot or drainage areas less than one square mile.  While flood insurance is not 
federally required in Zone X (shaded), it is recommended for all property owners and 
renters. 

 Zone X (unshaded).  Zone X (unshaded), formerly known as Zone C, is defined as all 
other land areas outside of Zone A and Zone X (shaded).  Land areas located in Zone X 
(unshaded) are considered to have a low or minimal risk of flooding.  While flood insurance 
is not federally required in Zone X (unshaded), it is recommended for all property owners 
and renters. 

 
What is a Repetitive Loss Structure or Property? 

FEMA defines a “repetitive loss structure” as a National Flood Insurance Program-insured 
structure that has received two or more flood insurance claim payments of more than $1,000 each 
within any 10-year period since 1978.  These structures/properties account for approximately one-
fourth of all National Flood Insurance Program (NFIP) insurance claim payments since 1978. 
 
Currently, repetitive loss properties make up about 2% of all NFIP policies, and account for 
approximately $9 billion in claims or approximately 16% of the total claims paid over the history 
of the Program.  These structures not only increase the NFIP’s annual losses, they drain funds 
needed to prepare for catastrophic events.  As a result, FEMA and the NFIP are working with states 
and local governments to mitigate these properties. 
 
What is floodplain management? 

Floodplain management is the administration of an overall community program of corrective and 
preventative measures to reduce flood damage.  These measures take a variety of forms and 
generally include zoning, subdivision or building requirements, special-purpose floodplain 
ordinances, flood control projects, education and planning.  Where floodplain development is 
permitted, floodplain management provides a framework that minimizes the risk to life and 
property from floods by maintaining a floodplain’s natural function.  Floodplain management is a 
key component of the National Flood Insurance Program. 
 
What is the National Flood Insurance Program? 

The National Flood Insurance Program (NFIP) is a federal program, administered by FEMA, that: 

 mitigates future flood losses nationwide through community-enforced building and zoning 
ordinances; and 
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 provides access to affordable, federally-backed insurance protection against losses from 
flooding to property owners in participating communities. 

 
It is designed to provide an insurance alternative to disaster assistance to meet escalating costs of 
repairing damage to buildings and their contents due to flooding.  The U.S. Congress established 
the NFIP on August 1, 1968 with the passage of the National Flood Insurance Act of 1968.  This 
Program has been broadened and modified several times over the years, most recently with the 
passage of the Flood Insurance Reform Act of 2004. 
 
Prior to the creation of the NFIP, the national response to flood disasters was generally limited to 
constructing flood-control projects such as dams, levees, sea-walls, etc. and providing disaster 
relief to flood victims.  While flood-control projects were able to initially reduce losses, their gains 
were offset by unwise and uncontrolled development practices within floodplains.  In light of the 
continued increase in flood losses and the escalating costs of disaster relief to taxpayers, the U.S. 
Congress created the NFIP.  The intent was to reduce future flood damage through community 
floodplain management ordinances and provide protection for property owners against potential 
losses through an insurance mechanism that requires a premium to be paid for protection. 
 
Participation in the NFIP is voluntary and based on an agreement between local communities and 
the federal government.  If a community agrees to adopt and enforce a floodplain management 
ordinance to reduce future flood risks to new construction in a SFHA (base floodplain), then the 
government will make flood insurance available within the community as a financial protection 
against flood losses. 
 
If a community chooses not to participate in the NFIP or a participating community decides not to 
adopt new floodplain management regulations or amend its existing regulations to reference new 
flood hazard data provided by FEMA, then the following sanctions will apply. 

 Property owners will not be able to purchase NFIP flood insurance policies and existing 
policies will not be renewed. 

 Federal disaster assistance will not be provided to repair or reconstruct insurable buildings 
located in identified flood hazard areas for presidentially-declared disasters that occur as a 
result of flooding. 

 Federal mortgage insurance and loan guarantees, such as those written by the Federal 
Housing Administration and the Department of Veteran Affairs, will not be provided for 
acquisition or construction purposes within an identified flood hazard area.   
Federally-insured or regulated lending institutions, such as banks and credit unions, are 
allowed to make conventional loans for insurable buildings in identified flood hazard areas 
of non-participating communities.  However, the lender must notify applicants that the 
property is in an identified flood hazard area and that it is not eligible for federal disaster 
assistance. 

 Federal grants or loans for development will not be available in identified flood hazard 
areas under programs administered by federal agencies such as the Environmental 
Protection Agency, Small Business Administration and the Department of Housing and 
Urban Development. 
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What is the NFIP’s Community Rating System? 

The NFIP’s Community Rating System (CRS) is a voluntary program developed by FEMA to 
provide incentives (in the form of flood insurance premium discounts) for NFIP participating 
communities that have gone beyond the minimum NFIP floodplain management requirements to 
develop extra measures to provide protection from flooding.  CRS discounts on flood insurance 
premiums range from 5% up to 45%.  The discounts provide an incentive for communities to 
implement new flood protection activities that can help save lives and property when a flood 
occurs. 
 
Are alerts issued for flooding? 

Yes.  The National Weather Service Weather Forecast Office in the Quad Cities, Iowa/Illinois is 
responsible for issuing flood watches and warnings for Jo Daviess County depending on the 
weather conditions.  The following provides a brief description of each type of alert. 

 Flood Watches.  A flood watch is issued when flooding or flash flooding is possible.  It 
does not mean that flooding will occur, just that conditions are favorable.  Individuals need 
to be prepared. 

 Flood Advisories.  A flood advisory is issued when flooding may cause significant 
inconvenience but is not expected to be to pose an immediate threat to life and/or property.  
Individuals need to be aware. 

 Warnings.  Warnings indicate a serious threat to life and/or property. 

 Flood Warning.  A flood warning is issued when flooding is occurring or will occur 
soon and is expected to last for several days or weeks. 

 Flash Flood Warning.  A flash flood warning is issued when flash flooding is 
occurring or is imminent.  Flash flooding occurs very quickly so individuals are advised 
to take action immediately. 

 
HAZARD PROFILE 

The following identifies past occurrences of floods; details the severity or extent of each event (if 
known); identifies the locations potentially affected; and estimates the likelihood of future 
occurrences. 
 
When has flooding occurred previously?  What is the extent of these previous floods? 

Tables 7 and 8, located in Appendix J, summarize the previous occurrences as well as the extent 
or magnitude of flood events recorded in Jo Daviess County.  The flood events are separated into 
two categories: general floods (riverine and shallow/overland) and flash floods. 
 
General Floods 
NOAA’s Storm Events Database, NOAA’s Storm Data Publications, NWS’s River Observations, 
NWS Quad Cities Weather Forecast Office records, the U.S. Army Corps of Engineers’ river 
gauge data and U.S. Geological Survey records have documented 20 occurrences of general 
flooding in Jo Daviess County between 1965 and 2019.  Included in the 20 general flood events 
are seven events that contributed to seven separate federally-declared disasters for Jo Daviess 
County. 
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Based on historical gauge data, the record setting Mississippi River flood in this area occurred on 
April 26, 1965 when the Mississippi River crested at 26.81 feet at Dubuque, Iowa.  The second 
and third highest crests at this location occurred in 2001 and 1993 respectively. 
 
Flash Floods 
NOAA’s Storm Events Database and 
Planning Committee member records 
documented 43 reported occurrences 
of flash flooding in Jo Daviess County 
between 1969 and 2019.  Included in 
the 43 flash flood events are four 
events that contributed to three 
federally-declared disaster in Jo 
Daviess County.  One declared 
disaster, Declaration #276, included 
both flash flood and general flood 
events. 
 
Figure F-3 charts the reported occurrences of flooding by month.  Of the 20 general flood events, 
14 (70%) began in April, May, and June making this the peak period for general floods in Jo 
Daviess County.  Of the 14 events, six (43%) began in April and six (43%) began in June making 
these the peak months for general flooding.  There were six events that spanned two or more 
months; however, for illustration purposes only the month the event started in is graphed. 
 
In comparison, 37 of the 43 flash flood events (86%) took place in June, July, and August making 
this the peak period for flash floods.  Of the 37 events, 17 (46%) occurred in June making this the 
peak month for flash flooding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flood Fast Facts – Occurrences 

Number of General Floods Reported (1965 - 2019): 20 

Number of Flash Floods Reported (1969 - 2019): 43 

Most Likely Month for General Floods to Occur: April & 
June 

Most Likely Month for Flash Floods to Occur: June 

Most Likely Time for Flash Floods to Occur: evening 

Number of Federal Disaster Declarations Related to General 
and Flash Flooding: 9 

Figure F-3  
Flood Events by Month 
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Figure F-4 charts the reported occurrences of flash flood events by hour.  Approximately 59% of 
the 39 flash flood events with a known start times began during the p.m. hours, with 17 of the 
events (44%) taking place between 6 p.m. and 11 p.m.  In comparison, an equal number of general 
flood events with recorded times began during the a.m. and p.m. hours. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What locations are affected by floods? 

Figure F-5 identifies the floodplains in Jo Daviess County as well as the participating jurisdictions.  
This map is based on the Jo Daviess County DFIRMs that became effective in September 17, 2010 
and December 2, 2015.  In Jo Daviess County, approximately 7.7% of the area in County is 
designated as being within the base floodplain and susceptible to riverine floods.  While a large 
portion of the area prone to riverine flooding is in unincorporated portions of the County, East 
Dubuque, Galena, and Hanover are also susceptible to riverine flooding because of their proximity 
to floodplains.  Appendix L contains maps identifying the floodplains located in the participating 
municipalities. 
 
While specific locations are affected by general flooding, most areas of the County can be impacted 
by overland and flash flooding because of the topography and seasonally high-water table of the 
area.  The 2018 Illinois Natural Hazard Mitigation Plan classifies Jo Daviess County’s hazard 
rating for floods as “medium.” 
 
Figure F-6 identifies the bodies of water within or immediately adjacent to participating 
jurisdictions that are known to cause flooding or have the potential to flood.  Water bodies with 
Special Flood Hazard Areas located within a participating jurisdiction (as identified on the 
DFIRMs) are identified in bold. 

Figure F-4  
Flash Flood Events by Hour 
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 Figure F-5  
Floodplain Areas in Jo Daviess County
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Figure F-6  
Bodies of Water Subject to Flooding 

Participating 
Jurisdiction 

Water Bodies 

Apple Canyon Lake Apple Canyon Lake, Hell’s Branch 
Apple River -- 
East Dubuque Mississippi River 
Elizabeth -- 
Galena Galena River, Hughlett Branch, Intermittent Tributary of the Galena River, 

Intermittent Tributary of Hughlett Branch 
Hanover Apple River 
Scales Mound -- 
Stockton -- 
The Galena Territory Lake Galena, Small Pox Creek 
Unincorporated 
Jo Daviess County  

Apple Canyon Lake, Apple River, Apple River South Fork, Apple River West 
Fork, Birch Branch, Camp Creek, Clear Creek, Coon Creek, Davis Creek, 
Dixon Creek, Duke Creek, Frentress Lake, Furnace Creek, Galena River, 
Galena River East Fork, Hammond Branch, Hells Branch, Hughlett Branch, 
Irish Hollow Creek, Kentucky Creek, Lake Galena, Lacoma Lake, Lawhorn 
Creek, Lilly Branch, Little Rush Creek, Little Menominee River, Menominee 
River, Mill Creek, Mississippi River, Mud Run, Muddy Plum River, Plum 
River, Plum River Middle Fork, Plum River North Fork, Rindesbacher Creek, 
Rush Creek, Sinsinawa River, Scrub Creek, Small Pox Creek, Spratts Lake,  
Wise Lake, Wolf Creek, Yellow Creek, Yonkers Lake 

Warren -- 

Source: FEMA DFIRMs. 
 
Community and County officials have reported overland flood issues outside of the base floodplain 
in most of the participating municipalities and many unincorporated portions of the County.  This 
overland flooding is known to impair travel. 
 
What jurisdictions within the County take part in the NFIP? 
Jo Daviess County, East Dubuque, Galena, Hanover, and Stockton all participate in the NFIP.  
Figure F-7 provides information on each NFIP-participating jurisdiction, including the date 
each participant joined, the date of their current effective FIRM and the year of their most recently 
adopted floodplain zoning ordinance. 
 

Figure F-7  
NFIP Participating Jurisdictions 

Participating 
Jurisdictions 

Participation 
Date 

Current 
Effective FIRM 

Date 

CRS 
Participation 

Most Recently 
Adopted Floodplain 
Zoning Ordinance 

Jo Daviess County 1/18/1984 9/17/2010 
12/2/2015

No 2015 

East Dubuque 10/18/1983 9/17/2010 No 2011
Galena 7/20/1973 9/17/2010 

12/2/2015
No 2015 

Hanover 5/4/1989 9/17/2010 No 2010
Stockton 2/18/2011 9/17/2010 No 2011

Sources: FEMA, Community Status Book Report: Illinois. 
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Apple River, Elizabeth, and Warren have no identified flood hazard boundaries within their 
corporate limits and are not required to participate in the NFIP.  Jo Daviess County’s participation 
in the NFIP covers Apple Canyon Lake and The Galena Territory. 
 

Jurisdictions that participate in the NFIP are 
expected to adopt and enforce floodplain 
management regulations.  In Jo Daviess County, 
all the NFIP participating jurisdictions have 
adopted the State of Illinois model floodplain 
ordinance.  This ordinance goes above and 
beyond NFIP minimum standards and has much 
more restrictive floodway regulations.  As a 
result, all of the NFIP participating jurisdictions 
are in compliance with NFIP requirements. 
 
Participating jurisdictions will continue to 
comply with the NFIP by implementing 
mitigation projects and activities that enforce 
this ordinance to reduce future flood risks to new 
construction within the SFHA.  At this time no 

new construction is planned within the base floodplain.  Continued compliance with NFIP 
requirements is addressed in the Mitigation Action Tables of the participating jurisdictions found 
in Section 4.7. 
 
What is the probability of future flood events occurring? 

General Floods 
Jo Daviess County has had 20 verified 
occurrences of general flooding between 1965 
and 2019.  With 20 occurrences over the past 
55 years, the probability or likelihood of a 
general flood event occurring in Jo Daviess 
County in any given year is 36%.  However, 
gaps in the flood data between 1974 and 1993 
cause a distortion in this probability.  If only 
the events recorded in NOAA’s Storm Events 
Database and supplemented by U.S. Army 
Corps of Engineer river gauge data are 
analyzed, then there have been 15 verified 
occurrences of general flooding between 1993 
and 2019.  With 15 occurrences over the past 
27 years, the probability of a general flood 
event occurring in any given year goes up to 
56%.  There were three years over the past 27 years where two or more general flood events 
occurred.  This indicates that the probability or likelihood that more than one general flood event 
may occur during any given year within the County 11%. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Boat and dock damage sustained at The Galena Territory 
marina during the August 9, 2009 flash flood event. 

Photograph provided by Madelynn Wilharm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Mississippi River flooded portions of East Dubuque 
during the 1965 flood. 

Photograph provided by Harold Lange. 
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Flash Floods 
There have been 43 verified flash flood events between 1969 and 2019.  With 43 occurrences over 
the past 51 years, the probability or likelihood of a general flood event occurring in Jo Daviess 
County in any given year is 84%. However, gaps in the flood data between 1969 and 1998 cause 
a distortion in this probability.  If only the events recorded in NOAA’s Storm Events Database are 
analyzed, then there have been 40 verified occurrences of general flooding between 1998 and 2019.  
With 40 occurrences over the past 22 years, Jo Daviess County should expect approximately two 
flash flood events each year.  There were eight years over the past 22 years where two or more 
flash flood events occurred.  This indicates that the probability that more than one flash flood event 
may occur during any given year within the County is approximately 36%. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from floods. 
 
Several factors including topography, precipitation and an abundance of rivers and streams make 
Illinois especially vulnerable to flooding.  According to the Illinois State Water Survey’s Climate 
Atlas of Illinois, since the 1940s Illinois climate records have shown an increase in heavy 
precipitation which has led to increased flood peaks on Illinois rivers. 
 
Are the participating jurisdictions vulnerable to flooding? 

Yes.  Jo Daviess County and the participating jurisdictions are vulnerable to the dangers presented 
by flooding.  Precipitation levels and topography are factors that cumulatively make virtually the 
entire County susceptible to some form of flooding.  Flooding occurs along the floodplains of all 
the rivers, streams and creeks within the County as well as outside of the floodplains in low-lying 
areas where drainage problems occur.  Since 2010, Jo Daviess County has experienced 18 flash 
flood events and three general flood events. 
 
Figure F-8 details the number of recorded flash flood events by participating jurisdiction.  All of 
the general flood events impacted either the entire County or a large portion of it and were not 
location specific.  Sixteen of the 20 general flood events impacted the entire County or a large 
portion of it and were not location specific.  Of the four remaining events, three took place in 
Galena. 
 
Vulnerability to flooding can change depending on several factors, including land use.  As land 
used primarily for agricultural and open space purposes is converted for residential and 
commercial/industrial uses, the number of buildings and impervious surfaces (i.e., parking lots, 
roads, sidewalks, etc.) increases.  As the number of buildings and impervious surfaces increases, 
so too does the potential for flash flooding.  Rather than infiltrating the ground slowly, rain and 
snowmelt that falls on impervious surfaces runs off and fills ditches and storm drains quickly 
creating drainage problems and flooding. 
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As described in Section 1.3 Land Use and Development Trends, substantial changes in land use 
(from forested, open and agricultural land to residential, commercial and industrial) are not 
anticipated within the County in the immediate future.  Approval has been granted to Dynamic 
Energy to place a solar farm approximately 2 miles east of Stockton.  There is also the potential 
for a solar farm to be placed near Apple Canyon Lake.  In terms of the participating jurisdictions, 
there is the potential for an addition to an existing subdivision in Galena.  No other substantial 
increases in residential or commercial/industrial developments are expected within the next five 
years. 
 

Figure F-8  
Verified Flash Flood Events by Participating Jurisdiction 

Participating Jurisdiction Number Year 

Apple Canyon Lake 0 --- 
Apple River 1 2009 
East Dubuque 1 1999* 
Elizabeth 1 2008 
Galena 13 1969*, 1986*, 2002*, 2002, 2004*, 2004*, 2004*, 

2005, 2008*, 2008*, 2014*, 2015*, 2016*, 2017*
Hanover 0 --- 
Scales Mound 2 2009, 2010 
Stockton 10 2002*, 2002*, 2002, 2004, 2007, 2010*, 2017*, 2017, 

2017*, 2018 
The Galena Territory 7 1981*, 1986*, 1998*, 2002, 2002*, 2005, 2009* 
Warren 2 2004*, 2007 
 

Countywide 4 2010, 2010, 2011, 2017 
Unincorporated Areas 8 2009, 2009, 2015, 2017, 2017, 2017, 2019 
Western Portion of the County 1 2015 

* Flash flood verified within the community. 
 
Do Any of the participating jurisdictions consider flooding to be among their community’s 
greatest vulnerabilities? 

Yes.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the 
participating jurisdictions, the following respondents considered flooding to be among their 
jurisdiction’s greatest vulnerabilities. 

 East Dubuque: Flash flooding has caused substantial damage to infrastructure, especially 
roadways, in the City over the past 10 years. 

 Elizabeth: While not located in a floodplain, the wastewater treatment plant has suffered 
multiple flooding events impacting service to residents. 

 Hanover: The wastewater treatment plant has been damaged many times due to flooding, 
impacting service to residents.  The main road to the treatment plant floods cutting off access 
to the treatment plant. 

 Stockton: The wastewater treatment plant floods every time there is a heavy rain.  The 
intersection of US Route 20 and Illinois Route 78 also floods during heavy rain events halting 
all traffic. 

 The Galena Territory: The Thunder Bay wastewater treatment plant is located in the floodplain 
and has sustained damage during several flood events.  Brodrecht and Thunder Bay roads have 
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been covered by swift running water during flood events and civilians have lost their lives in 
both locations during high flow events.  Flooding has also washed away bridges and roadways 
impacting service for months to years. 

 County: Black Jack Road, Stagecoach Road, Bethel Road, Willow Road and Massbach Road 
sustain flood damage often, sometimes several time a year. 

 
As part of the Critical Facilities Vulnerability Survey, participating jurisdictions were also asked 
to identify critical facilities and infrastructure within their communities they felt have the greatest 
vulnerability to natural hazards and to which hazards.  They were also asked to identify any 
mitigation actions being undertaken to reduce the vulnerability to the identified critical 
facilities/infrastructure.  The following summarizes the respondent’s responses. 

 East Dubuque: Main intersections to flash flooding (2011 flood waters broke apart the 
pavement on several streets.)  Wastewater treatment plant to flooding (the treatment plant is 
located in the floodplain of the Mississippi River.)  The wastewater treatment plant is being 
upgraded at a cost of $4.5 million. 

 Elizabeth: Wastewater treatment plant 
to flooding. 

 Galena: Wastewater lift stations to 
flooding (a wastewater lift pump was 
damaged by prolonged flooding in 
2019.)  The city added backup power 
to lift stations and doubled the flood 
pump pumping capacity in 2012. 

 Hanover: Wastewater treatment plant 
to flooding (water has damaged 
equipment and buildings at the 
wastewater treatment plants from 
heavy rains and flooding.) 

 Stockton: Wastewater treatment plant 
flooding (water from heavy rains and flooding have damaged equipment and buildings at the 
wastewater treatment plant.)  The Village built a berm around the wastewater treatment plant 
and installed storm pumps inside the berm. 

 The Galena Territory: Wastewater treatment plant, Jo Carroll Energy electrical substation, 
Smallpox Creek Dam and roads to flooding (floodwaters have inundated the wastewater 
treatment plant and caused extensive damage; bridges and roads have washed out during high 
flow flood events and the dam spillway has experienced erosive cavitation.) 

In an effort to less their vulnerability, The Galena Territory has revitalized wetlands and 
increased water storage capacity upstream of Lake Galena.  Brodrecht Road has also been 
raised and moved to accommodate higher flowage and a huge stone wall was built to protect 
Thunder Bay Road. 

 The Galena Territory: Wastewater treatment plant to flooding 

 Warren: Sewer treatment facility to flooding. 

 County: County roads to flooding.  Initial design has begun to address some of the flood-prone 
roads. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flood of June 23, 1892, South Main Street – Galena, Illinois 
Photograph provided by Duff Stewart, City of Galena Building Department. 
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What impacts resulted from the recorded floods? 

Floods as a whole have caused a minimum of $22.4 million in property damages and $1.1 million 
in crop damages.  The following provides a breakdown by category. 
 
In comparison, the State of Illinois has 
averaged an estimated $257 million 
annually in property damage losses, 
making flooding the single most 
financially damaging natural hazard in 
Illinois. 
 
Words alone cannot fully convey the scope of 
the damages caused by floods in Jo Daviess 
County.  Select photographs provided by 
Planning Committee members are located 
throughout this section and additional 
photographs of historic flood events are 
located in Appendix M. 
 
General Floods 
Data obtained from NOAA’s Storm 
Events Database, NOAA’s Storm Data Publications IEMA and Planning Committee member 
records indicates that between 1965 and 2019, seven of the 20 general flood events caused over 
$3.5 million in property damages.  Damage information was either unavailable or none was 
recorded for the remaining 13 reported occurrences.  No injuries or fatalities were reported as a 
result of any of the recorded general flood events.  
 
Flash Floods 
Data obtained from NOAA’s Storm Events Database, NOAA’s Storm Data Publications and 
IEMA an Planning Committee member records indicates that between 1969 and 2019, 18 of the 
43 flash flood events caused approximately $18.9 million in property damages and $1.1 million in 
crop damages.  Damage information was either unavailable or none was recorded for the remaining 

25 reported occurrences. 
 
Included in the property damage figures are 
several historic flash flood events, including 
2010, 2011 and 2017. 
 
July 21 & 22, 2017 
While this event did not meet the threshold for 
a presidentially declared disaster, it did cause 
significant and devastating damage across the 
entire County.  A total of 3 to 9 inches of rain 
fell over the area resulting in nearly 1,000 
flooded structures, damage to two wastewater 

Flood Fast Facts – Impacts/Risk 
General Flood Impacts: 
 Total Property Damage (7 events): $3,511,042 
 Total Crop Damage: n/a 
 Injuries: 0 
 Fatalities: 0 

Flash Flood Impacts: 
 Total Property Damage (18 events): $18,912,154 
 Total Crop Damage (5 events): $1,179,667 
 Injuries: 0 
 Fatalities (1 events): 3 

Flood Risk/Vulnerability to: 
 Public Health & Safety – General Flooding: Low 
 Public Health & Safety – Flash Flooding: Medium 
 Buildings/Infrastructure/Critical Facilities: 

Medium/High 

 
 
 
 
 
 
 
 
 
 
 
 

Park Avenue in Galena was among one of the many streets 
covered with water during the July 2011 flash flood event. 

Photo taken by Celestine Ruffini. 
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treatment facilities, and the loss of thousands of acres of crops.  The property damage estimates 
for this event totaled $6.5 million while crop damages totaled $1 million. 
 
July 27 & 28, 2011 
This event caused significant and devastating damage across the entire County.  A total of 7 to 15 
inches of rain fell over extreme northwest Illinois over an 18-hour period causing flash flooding 
to an extent that had never been seen before in Jo Daviess County.  East Dubuque and Galena 
received a record 21.16 inches of rain.  The property damage estimates for this event totaled 
$8,375,854.  Photographs depicting the property damages sustained during this event can be found 
in Appendix M.  The following provides a breakdown by jurisdiction of the infrastructure and 
critical facilities property damages reported by committee members: 

 The City of East Dubuque estimated 
that approximately $2.1 million in 
property damages was sustained by 
the City and its residents, including 
broken street pavement from the 
rushing waters and damage to the 
DeSoto Street bridge abutments; 

 The Village of Elizabeth’s wastewater 
treatment plant sustained $50,000 in 
damages; 

 The City of Galena incurred 
$1,104,075 in cleanup costs and 
damages to public property, 
including: $17,500 in debris removal; 
$161,335 in damages to roads and bridges; $1,500 to close the flood gates; $173,740 in 
damages to public works equipment; $28,000 in damages to utility systems; $667,000 in 
damages to parks and recreation areas, including the repair to the Grant Park hillside and 
recreation trail; and $55,000 in damages city buildings; 

 The Village of Hanover incurred over $100,000 in damages when flood waters infiltrated 
buildings and the sewage treatment lagoon; 

 The Village of Scales Mound estimated that approximately $10,000 in property damages 
was sustained by the Village and its residents, including flooding of the Village Hall; 

 The Village of Stockton spent $12,400 on emergency protective measures, debris removal, 
and repairs to roads and bridges;  

 The Galena Territory sustained approximately $900,000 in damages to trails, boat docks 
and pen, the beach and pavilion, tennis courts, swimming pool, riding center, roads and 
abutments and the Lake Galena discharge channel; and 

 Apple Canyon Lake Marina concessions sustained $12,000 in damages. 
 

July 23 & 24, 2010 
A total of 6 to 14 inches of heavy rain fell over a 48-hour period causing streams and rivers, 
including the Apple River and the Galena River, to rise rapidly, resulting in extensive flash 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In East Dubuque, the force of flood waters from the July 2011 
flash flood event broke up the pavement on several streets. 

Photo provided by Tom Lange. 
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flooding.  This event covered multiple counties and was included in Presidential Disaster 
Declaration #1935.  The property damage estimates from this event totaled $2.5 million.  
Appendix M contains photographs of the property damages sustained during this event.   The 
following provides a breakdown by jurisdiction of the infrastructure and critical facilities property 
damages reported by committee members: 

 The Village of Hanover incurred over $100,000 in damages when flood waters infiltrated 
buildings and the sewage treatment lagoon; 

 The Village of Scales Mound indicated that the entire village experienced flooding 
including village properties, businesses and residents and resulted in approximately 
$100,000 in damages; 

 The Village of Stockton spent $345,000 
on emergency protective measures, 
debris removal, repairs to roads and 
bridges and replacement of two electric 
motors at the waste water treatment 
facility; 

 The Galena Territory sustained 
approximately $400,000 in damages to 
trails, boat docks and pens, fitness center, 
swimming pool, equipment building and 
Marina Road; and 

 Apple Canyon Lake incurred $65,000 in 
damages to its trail system and marina 
concessions. 

 

NOAA’s Storm Events Database documented three fatalities as the result of 2011 flash flood event.  
A 70-year-old woman died after being thrown from her vehicle by flood waters near Elizabeth 
while a 75-year-old man died in his vehicle, which was swept away in flood waters near Galena.  
In addition, a man died of electrocution after going into his flooded basement in Galena 
 
What impacts have resulted from historic floods? 

In terms of historic flood events, Larry Acker, a former National Weather Service official weather 
observer in northwest Illinois, identified a record rainfall event on September 9, 1941 that led to 
flooding and flood damage.  The COOP observer log for Galena confirmed Larry’s findings and 
showed that a total of 5.54 inches of rain fell that day.  In addition to Larry’s information, 
Madelynn Wilharm was able to locate a news article from the Galena Daily Gazette dated February 
27, 1937 which detailed notable flood events in Galena between 1870 and 1937.  To view a copy 
of this article, please see Appendix K. 
 
What other impacts can result from flooding? 

One of the primary threats from flooding is drowning.  Nearly half of all flash flood fatalities occur 
in vehicles as they are swept downstream.  Most of these fatalities take place when people drive 
into flooded roadway dips and low drainage areas.  It only takes two feet of water to carry away 
most vehicles. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flash flooding in July 2010 caused the Apple River to 
overflow its banks and flood portions of Hanover. 

Photograph provided by Kay Temperly. 
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Floodwaters also pose biological and chemical 
risks to public health.  Flooding can force 
untreated sewage to mix with floodwaters.  
The polluted floodwaters then transport the 
biological contaminants into buildings and 
basements and onto streets and public areas.  If 
left untreated, the floodwaters can serve as 
breeding grounds for bacteria and other 
disease-causing agents.  Even if floodwaters 
are not contaminated with biological material, 
basements and buildings that are not properly 
cleaned can grow mold and mildew, which can 
pose a health hazard, especially for small 
children, the elderly and those with specific 
allergies. 
 
Flooding can also cause chemical contaminants such as gasoline and oil to enter the floodwaters 
if underground storage tanks or pipelines crack and begin leaking during a flood event.  Depending 
on the time of year, floodwaters also may carry away agricultural chemicals that have been applied 
to farm fields. 
 

Structural damage, such as cracks forming in a 
foundation, can also result from flooding.  In most 
cases, however, the structural damage sustained 
during a flood occurs to the flooring, drywall and 
wood framing.  In addition to structural damage, a 
flood can also cause serious damage to a building’s 
content. 
 
Infrastructure and critical facilities are also 
vulnerable to flooding.  Roadways, culverts and 
bridges can be weakened by floodwaters and have 
been known to collapse under the weight of a 
vehicle.  Buried power and communication lines are 
also vulnerable to flooding.  Water can infiltrate 
lines and cause disruptions in power and 
communication. 
 

What is the level of vulnerability to public health and safety from floods? 

While both general and flash floods occur on a fairly regular basis within the County, the number 
of injuries and fatalities is very low.  In terms of the risk or vulnerability to public health and safety 
from general floods, the risk is seen as low.  However, two-thirds of the recorded flood events 
were the result of flash flooding.  Since there is very little warning associated with flash flooding 
the risk to public health and safety from flash floods is elevated to medium. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In East Dubuque, the force of flood waters from the July 2011 
flash flood event broke up the pavement on several streets. 

Photo provided by Tom Lange. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water bubbles up from a drain at the intersection of 
Hill and Commerce Streets in Galena on July 24, 
2010 as a result of a flash flood event. 

Photograph taken by Joe Kratcha. 
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Are there any repetitive loss structures/properties within Jo Daviess County? 

Yes.  According to information obtained from FEMA, there are 35 repetitive loss structures located 
in East Dubuque, one in Galena, and three in unincorporated Jo Daviess County.  As described 
previously, FEMA defines a “repetitive loss structure” as an NFIP-insured structure that has 
received two or more flood insurance claim payments of more than $1,000 each within any 10-
year period since 1978.  
 
Figure F-9 identifies the repetitive flood loss structures by participating jurisdiction and provides 
the total flood insurance claim payments.  The exact location and/or address of the insured 
structures are not included in this Plan to protect the owners’ privacy.  According to FEMA, there 
have been 136 flood insurance claim payments totaling $1,890,973 for the 39 repetitive flood loss 
structures. 
 

Figure F-9  
Repetitive Flood Loss Structures 

Participating 
Jurisdiction 

Structure 
Type 

Number of 
Structures 

Number of 
Claim 

Payments 

Flood Insurance Claim 
Payments 

Total Flood 
Insurance 

Claim 
Payments    Structure Content 

East Dubuque single family 31 99 $904,436.99 $169,600.56 $1,074,037.55
East Dubuque multi-family 2 6 $50,672.62 $500.00 $51,172.62
East Dubuque non-residential 2 17 $217,607.85 $81,815.17 $299,423.02
Galena multi-family 1 3 $65,861.82 $47,875.99 $113,737.81
Unincorp. Jo 
Daviess County 

single family 3 11  $260,048.41  $92,553.33  $352,601.74

Total: 39 136 $1,498,627.69 $392,345.05 $1,890,972.74
Source: Illinois Emergency Management Agency 
 
Are existing buildings, infrastructure and critical facilities vulnerable to flooding? 

Yes.  Figure F-10 identifies the number of existing residential structures by participating 
jurisdiction located within a base floodplain.  These counts were prepared by Jo Daviess County 
GIS and IT department using the effective DFIRMs. 
 

Figure F-10  
Existing Residential Structures Located within a Base Floodplain by 

Participating Jurisdiction 
Participating Jurisdiction Number of 

Residential 
Structures 

Participating Jurisdiction Number of 
Residential 
Structures 

Apple Canyon Lake 0 Scales Mound 0 
Apple River 0 Stockton 0 
East Dubuque 157 The Galena Territory 0 
Elizabeth 0 Unincorp. Jo Daviess County 126 
Galena 130 Warren 0 
Hanover 0  

Source: Jo Daviess County GIS & IT Department 
 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Risk Assessment 67 

The only jurisdictions with specific infrastructure and critical facilities located within or adjacent 
to the floodplain are East Dubuque, Galena and Hanover.  In East Dubuque, the wastewater 
treatment facility, drinking water facility, two drinking water wells, fire station and police station 
are all located within either the base floodplain or the 500-year floodplain.  These facilities have 
experienced repeated flooding problems.  The city hall and police station, while protected by a 
levee system, are still located in the 500-year floodplain and are vulnerable to flooding in Galena.  
In Hanover, the wastewater treatment facility is located in the based floodplain. 
 
In general, roadways, culverts and bridges are vulnerable to all forms of flooding.  Floodwaters 
can weaken infrastructure and cause washouts and collapses.  Buried power and communication 
lines are also vulnerable to flooding.  Water can infiltrate the lines and cause disruptions. 
 
While only 7.7% of the land area in Jo Daviess 
County lies within the base floodplain and is 
susceptible to riverine flooding (mostly in the 
western portions of the County); almost the 
entire County is vulnerable to flash flooding.  
As a result, a majority of the buildings, 
infrastructure and critical facilities that may be 
impacted by flooding are located outside of the 
base floodplain and are not easily identifiable. 
 
The risk or vulnerability of existing buildings, 
infrastructure and critical facilities to all forms 
of flooding is considered to be medium to high 
based on: (a) the frequency and severity of 
recorded flood events within the County; (b) 
proximity to the Mississippi River, Galena River and Apple River; (c) the fact that most of the 
County is vulnerable to flash flooding; and (d) a majority of the buildings, infrastructure and 
critical facilities that may be impacted are located outside of the base floodplain. 
 
Are future buildings, infrastructure and critical facilities vulnerable to flooding? 

The answer to this question depends on the type of flooding being discussed. 

Riverine Flooding 
In terms of riverine flooding, the vulnerability of future buildings, infrastructure and critical 
facilities located within NFIP-participating jurisdictions is low as long as the existing floodplain 
ordinances are enforced.  Enforcement of the floodplain ordinance is the mechanism that ensures 
that new structures either are not built in flood-prone areas or are elevated or protected to the base 
flood elevation. 
 
Flash Flooding 
In terms of flash flooding, all future buildings, infrastructure and critical facilities are still 
vulnerable depending on the amount of precipitation that is received, the topography and any land 
use changes undertaken within the participating jurisdictions. 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Portions of the Georgetown Road bridge were swept away 
during the flash flood event of July 2010. 

Photograph provided by Robert Dittmar. 
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What are the potential dollar losses to vulnerable structures from flooding? 
An estimate of the potential dollar losses to vulnerable residential structures located within the 
participating residential communities can be calculated if several assumptions are made.  These 
assumptions represent a probable scenario based on the reported occurrences of flooding in Jo 
Daviess County. 
 
The purpose of providing an estimate is to help residents and community and county officials make 
informed decisions about how they can better protect themselves and their communities.  These 
estimates are meant to provide a general idea of the magnitude of the potential damage that could 
occur from a flood event in each of the participating residential communities. 
 
Assumptions 
To calculate the overall potential dollar losses to vulnerable residential structures from a flood, a 
set of decisions/assumptions must be made regarding: 

 type of flood event; 
 scope of the flood event; 
 number of potentially-damaged housing units; 
 value of the potentially-damaged housing units; and 
 percent damage sustained by the potentially-damaged housing units (i.e., damage 

scenario.) 

The following provides a detailed discussion of each decision/assumption. 
 
Type of Flood Event.  The first step towards 
calculating the potential dollar losses to vulnerable 
residential structures is to determine the type of 
flood event that will be used for this scenario.   
While flash flooding has occurred more frequently 
and has caused more recorded flood damages in the County than riverine flooding, identifying 
residential structures vulnerable to flash flooding is problematic because most are located outside 
of the floodplain and the number of structures impacted can change with each event depending on 
the amount of precipitation received, the topography and the land use of the area. 
 
Therefore, a riverine flood event will be used since it is (a) relatively easy to identify vulnerable 
residential structures within each participating residential community (i.e., those structures located 
within the base floodplain or Special Flood Hazard Areas of any river, stream or creek); and (b) 
the number of structures impacted is generally the same from event to event. 
 
Scope of the Flood Event.  To establish the 
number of vulnerable residential structures 
(potentially-damaged housing units), the scope of 
the riverine flood event within each community 
must first be determined.  In this scenario, the 
scope refers to the number of rivers, streams and creeks that overflow their banks and the degree 
of flooding experienced along base floodplains for each river, stream and creek. 
 

Assumption #2 

All base floodplains within a community will 
flood and experience the same degree of flooding. 

Assumption #1 

A riverine flood event will impact vulnerable 
residential structures within each community. 
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Generally speaking, a riverine flood event only 
affects one or two rivers or streams at a time 
depending on the cause of the event (i.e., 
precipitation, snow melt, ice jam, etc.) and usually 
does not produce the same degree of flooding 
along the entire length of the river, stream or creek.  However, for this scenario, it was decided 
that: 

 all rivers, streams and creeks with base floodplains would overflow their banks, and 

 the base floodplains of each river, stream and/or creek located within the corporate limits 
of each community would experience the same degree of flooding. 

 
This assumption results in the following conditions for participating residential community: 

 Apple River, Elizabeth, Scales Mound, Stockton and Warren would not experience any 
flooding since there are no rivers or creeks with base floodplains located within their 
municipal limits; 

 Apple Canyon Lake: Hell’s Branch would overflow its banks and flood a small portion of 
the community along its southern edge; 

 East Dubuque: The Mississippi River would overflow its banks and flood the southwestern 
portions of the City; 

 Galena: Galena River, Hughlett Branch and an intermittent tributary of Hughlett Branch 
would overflow their banks and flood portions of City; 

 Hanover: Apple River would overflow its banks and flood portion of the Village; and  

 The Galena Territory: Smallpox Creek would overflow its banks and flood a small portion 
of community. 

 
Number of Potentially-Damaged Housing Units.  
Since this scenario assumes that all the base 
floodplains within a community will experience 
the same degree of flooding, the number of 
existing residential structures located within the 
base floodplain(s) of each community can be used 
to determine the number of potentially-damaged housing units.  Figure F-10 identifies the total 
number of existing residential structures located within the base floodplains(s) of each community.  
While base floodplains are present within Apple Canyon Lake, Hanover and The Galena Territory, 
there are no residential structures located with these floodplains. 
 
Value of Potentially-Damaged Housing Units.  
Now that the number of potentially-damaged 
housing units has been determined, the monetary 
value of the units must be calculated.  Typically, 
when damage estimates are prepared after a natural 
disaster such as a flood, they are based on the 
market value of the structure.  Since it would be impractical to determine the individual market 

Assumption #2 

All base floodplains within a community will 
flood and experience the same degree of flooding. 

Assumption #3 

The number of existing residential structures 
located within the base floodplain(s) in each 

community will be used to determine the 
number of potentially-damaged housing units. 

Assumption #4 

The average market value for a residential 
structure in each community will be used to 
determine the value of potentially-damaged 

housing units. 
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value of each potentially-damaged housing unit, the average market value for a residential 
structure in each community will be used. 
 
To determine the average market value, the 
average assessed value must first be calculated.  
The average assessed value is determined by 
taking the total assessed value of residential 
buildings within a jurisdiction and dividing that 
number by the total number of housing units 
within the jurisdiction.  The average market value 
is then determined by taking the averaged assessed value and multiplying that number by three 
(the assessed value of a structure in Jo Daviess County is approximately one-third of the market 
value).  Figure F-11 provides a sample calculation.  The total assessed value is based on 2018 tax 
assessment information provided by the Jo Daviess County Chief County Assessment Officer.  
Figure F-12 provides the average assessed value and average market value for each participating 
residential community. 
 

Figure F-11  
Sample Calculation of Average Assessed Value & Average Market Value – Galena 

Average Assessed Value 
Total Assessed Value of Residential Buildings in the Jurisdiction÷ Total Housing Units  

in the Jurisdiction = Average Assessed Value 

Galena: $96,541,601 ÷ 1,960  housing units = $49,256 

Average Market Value 
Average Assessed Value x 3 = Average Market Value 

(Rounded to the Nearest Dollar) 

Galena: $49,256 x 3 = $147,768 
($147,768) 

 
Damage Scenario.  The final decision that must 
be made to calculate potential dollar losses is to 
determine the percent damage sustained by the 
structure and the structure’s contents during the 
flood event.  In order to determine the percent 
damage using FEMA’s flood loss estimation 
tables, assumptions must be made regarding (a) 
the type of residential structure flooded (i.e., manufactured home, one story home without a 
basement, one- or two-story home with a basement, etc.) and (b) the flood depth.  Figure F-13 
calculates the percent loss to a structure and its contents for different scenarios based on flood 
depth and structure type. 
 
For this scenario it is assumed that the potentially-damaged housing units are one or two-story 
homes with basements and the flood depth is two feet.  With these assumptions the expected 

Assumption #4 

The average market value for a residential 
structure in each community will be used to 
determine the value of potentially-damaged 

housing units. 

Assumption #5 

The potentially-damaged housing units are 
one or two-story homes with basements 

and the flood depth is two foot. 
Structural Damage = 20% 
Content Damage = 30% 
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percent damage sustained by the structure is estimated to be 20% and the expected percent damage 
sustained by the structure’s contents is estimated to be 30%. 
 

Figure T-12  
Average Market Value of Housing Units by  

Participating Residential Community 
Participating 
Community 

Total Assessed 
Value of 

Residential 
Buildings (2018) 

Total 
Housing 

Units 
(2010) 

Average 
Assessed 
Values 

Average 
Market 
Value 

Apple Canyon Lake $53,211,826 880 $60,468 $181,404 
Apple River $2,723,957 195 $13,969 $41,907 
East Dubuque $31,526,629 830 $37,984 $113,952 
Elizabeth $11,420,851 409 $27,924 $83,772 
Galena $96,541,601 1,960 $49,256 $147,768 
Hanover $7,159,494 474 $15,104 $45,313 
Scales Mound $5,429,100 183 $29,667 $89,002 
Stockton $23,772,870 867 $27,420 $82,259 
The Galena Territory $148,895,845 2,142 $69,513 $208,538 

Warren $16,699,540 693 $24,097 $72,292 

Source: Jo Daviess County Chief County Assessment Officer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: FEMA, Understanding Your Risks: Identifying Hazards and Estimating Losses 
 
Potential Dollar Losses 
Now that all of the decisions/assumptions have been made, the potential dollar losses can be 
calculated.  First the potential dollar losses to the structure of the potentially-damaged housing 
units must be determined.  This is done by taking the average market value for a residential 
structure and multiplying that by the percent damage (20%) to get the average structural damage 

Flood Building Loss Estimation Table Flood Content Loss Estimation Table 

Figure F-13  
FEMA Flood Loss Estimation Tables 
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per unit.  Next the average structural damage per unit is multiplied by the number of potentially-
damaged housing units.  Figure F-14 provides a sample calculation. 
 

Figure F-14  
Structure: Potential Dollar Loss Sample Calculation – Galena 

Average Market Value of a Housing Unit with the Jurisdiction x Percent Damage =  
Average Structural Damage per Housing Unit 

Galena: $147,768 x 20% = $29,553.60 per housing unit 

Average Structural Damage x Number of Potentially-Damaged Housing  
Units within the Jurisdiction = Structure Potential Dollar Losses 

(Rounded to the Nearest Dollar) 

Galena: $29,553.60 per housing unit x 130 housing unit = $3,841,968.00 
($3,841,968) 

 
Next the potential dollar losses to the content of the potentially-damaged housing units must be 
determined.  Based on FEMA guidance, the value of a residential housing unit’s content is 
approximately 50% of its market value.   Therefore, start by taking one-half the average market 
value for a residential structure and multiply that by the percent damage (30%) to get the average 
content damage per unit.  Then take the average content damage per unit and multiply that by the 
number of potentially-damaged housing units.  Figure F-15 provides a sample calculation. 
 

Figure F-15  
Content: Potential Dollar Loss Sample Calculation – Galena 

½ (Average Market Value of a Housing Unit with the Jurisdiction) x Percent Damage =  
Average Content Damage per Housing Unit 

Galena: ½ ($147,768) x 30% = $22,165.20 per housing unit 

Average Content Damage per Housing Unit x Number of Potentially-Damaged Housing  
Units within the Jurisdiction = Content Potential Dollar Losses 

(Rounded to the Nearest Dollar) 

Galena: $22,165.20 per housing unit x 130 housing unit = $2,881,476.00 
($2,881,476) 

 
Finally, the total potential dollar losses may be calculated by adding together the potential dollar 
losses to the structure and the content.  Figure F-16 provides a breakdown of the total potential 
dollar losses by community. 
 
This assessment illustrates the potential residential dollar losses that should be considered when 
communities are deciding which mitigation projects to pursue.  Potential dollar losses caused by 
riverine flooding to vulnerable residences within East Dubuque and Galena would be expected to 
range from $6.2 million to $6.7 million.  There are eight participating residential communities in 
this scenario who do not have any residences considered vulnerable to riverine flooding. 
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Figure F-16  

Estimated Potential Dollar Losses to Potentially-Damaged Housing Units from a  
Riverine Flood Event by Impacted Community 

Participating 
Community 

Average 
Market 
Value 
2018 

Potentially-
Damaged 
Housing 

Units 

Potential Dollar Losses Total Potential 
Dollar Losses 

(Rounded to the 
Nearest Dollar) 

Structure Content 

East Dubuque $113,952 157 $3,578,093 $2,683,570 $6,261,663
Galena $147,768 130 $3,841,968 $2,881,476 $6,723,444

 
Vulnerability of Infrastructure/Critical Facilities 
The calculations presented above are meant to provide the reader with a sense of the scope or 
magnitude of a large riverine flood event in dollars.  These calculations do not include the physical 
damages sustained by businesses or other infrastructure and critical facilities. 
 
In terms of businesses, the impacts from a flood event can be physical and/or monetary.  Monetary 
impacts can include loss of sales revenue either through temporary closure or loss of critical 
services (i.e., power, drinking water and sewer).  Depending on the magnitude of the flood event, 
the damage sustained by infrastructure and critical facilities can be extensive in nature and 
expensive to repair.  As a result, the cumulative monetary impacts to businesses and infrastructure 
can exceed the cumulative monetary impacts to residences.  While average dollar amounts cannot 
be supplied for these items at this time, they should be taken into account when discussing the 
overall impacts that a large-scale riverine flood event could have on the participating jurisdictions. 
 
In terms of specific infrastructure vulnerability, the following are located within a base floodplain: 

 East Dubuque: wastewater treatment plant, drinking water facility, fire station and police 
station; and 

 Hanover: wastewater treatment plant. 
 
No other above-ground infrastructure within the participating jurisdictions, other than key roads 
and bridges, were identified as being vulnerable to riverine flooding. 
 
Considerations 
While the potential dollar loss scenario was only for a riverine flood event, the participating 
jurisdictions have been made aware through the planning process of the impacts that can result 
from flash flood events.  Jo Davies County has experienced multiple historic events over the last 
10 years as have adjoining and nearby counties.  These events illustrate the need for officials to 
consider the overall monetary impacts of all forms of flooding on their communities.  All 
participants should carefully consider the types of activities and projects that can be taken to 
minimize their vulnerability. 
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3.4 TORNADOES  

HAZARD IDENTIFICATION 

What is the definition of a tornado? 

A tornado is a narrow violently rotating column of air, often visible as a funnel-shaped cloud that 
extends from the base of a thunderstorm cloud formation to the ground.  The most violent 
tornadoes can have wind speeds of more than 300 miles per hour and can create damage paths in 
excess of one mile wide and 50 miles long. 
 
Not all tornadoes have a visible funnel cloud.  Some may appear nearly transparent until dust and 
debris are picked up or a cloud forms within the funnel.  Generally, tornadoes move from southwest 
to northeast, but they have been known to travel in any direction, even backtracking.  A typical 
tornado travels at around 10 to 20 mile per hour, but this may vary from almost stationary to  
60 miles per hour.  Tornadoes can occur at any time of the year and happen at any time of the day 
or night, although most occur between 4 p.m. and 9 p.m. 
 
About 1,200 tornadoes hit the United States yearly, with an average 52 tornadoes occurring 
annually in Illinois.  The destruction caused by a tornado may range from light to catastrophic 
depending on the intensity, size and duration of the storm.  Tornadoes cause crop and property 
damage, power outages, environmental degradation, injuries and fatalities.  Tornadoes are known 
to blow roofs off buildings, flip vehicles and demolish homes.  Typically, tornadoes cause the 
greatest damage to structures of light construction, such as residential homes.  On average, 
tornadoes cause 60 to 65 facilities and 1,500 injuries in the United States annually. 
 
How are tornadoes rated? 

Originally tornadoes were rated using the Fujita Scale (F-Scale), which related the degree of 
damage caused by a tornado to the intensity of the tornado’s wind speed.  The Scale identified six 
categories of damage, F0 through F5.  Figure T-1 gives a brief description of each category. 
 
Use of the original Fujita Scale was discontinued on February 1, 2007 in favor of the Enhanced 
Fujita Scale.  The original scale had several flaws including basing a tornado’s intensity and 
damages on wind speeds that were never scientifically tested and proven.  It also did not take into 
consideration that a multitude of factors (i.e., structure construction, wind direction and duration, 
flying debris, etc.) affect the damage caused by a tornado.  In addition, the process of rating the 
damage itself was based on the judgment of the damage assessor.  In many cases, meteorologists 
and engineers highly experienced in damage survey techniques often came up with different F-
scale ratings for the same damage. 
 
The Enhanced Fujita Scale (EF-Scale) was created to remedy the flaws in the original scale.  It 
continues to use the F0 through F5 categories, but it incorporates 28 different damage indicators 
(mainly various building types, towers/poles and trees) as calibrated by engineers and 
meteorologists.  For each damage indicator there are eight degrees of damage ranging from barely 
visible damage to complete destruction of the damage indicator.  The wind speeds assigned to each 
category are estimates, not measurements, based on the damage assessment.  Figure T-1 identifies 
the Enhanced Fujita Scale. 
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Figure T-1  

Fujita & Enhanced Fujita Tornado Measurement Scales 
F-Scale EF-Scale Description 

Category Wind Speed 
(mph) 

Category Wind Speed 
(mph) 

F0 40 – 72 EF0 65 – 85 Light damage – some damage to chimneys; branches 
broken off trees; shallow-rooted trees pushed over; 
damage to sign boards 

F1 73 – 112 EF1 86 – 110 Moderate damage – peels surface off roofs; mobile 
homes pushed off foundations or overturned; moving 
autos blown off roads 

F2 113 – 157 EF2 111 – 135 Considerable damage – roofs torn off frame houses; 
mobile homes demolished; boxcars overturned; large 
trees snapped or uprooted; light-object missiles 
generated; cars lifted off ground 

F3 158 – 207 EF3 136 – 165 Severe damage – roofs and some walls torn off well-
constructed houses; trains overturned; most trees in 
forest uprooted; heavy cars lifted off ground and 
thrown

F4 208 – 260 EF4 166 – 200 Devastating damage – well-constructed houses 
leveled; structures with weak foundations blown 
away some distance; cars thrown, and large missiles 
generated

F5 261 – 318 EF5 Over 200 Incredible damage – strong frame houses lifted off 
foundations and swept away; automobile-sized 
missiles fly through the air in excess of 100 yards; 
trees debarked; incredible phenomena will occur

Source: NOAA, Storm Prediction Center. 
 
The idea behind the EF-Scale is that a tornado scale needs to take into account the typical strengths 
and weaknesses of different types of construction, instead of applying a “one size fits all” 
approach.  This is due to the fact that the same wind speed can cause different degrees of damage 
to different kinds of structures.  In a real-life application, the degree of damage to each of the 28 
indicators can be mapped together to create a comprehensive damage analysis.  As with the original 
scale, the EF-Scale rates the tornado as a whole based on the most intense damage within the 
tornado’s path. 
 
While the EF-Scale is currently in use, the historical data presented in this report is based on the 
original F-Scale.  None of the tornadoes rated before February 1, 2007 will be re-evaluated using 
the EF-Scale. 
 
Are alerts issued for tornadoes? 

Yes.  The National Weather Service Weather Forecast Office in Quad Cities Iowa/Illinois is 
responsible for issuing tornado watches and warnings for Jo Daviess County depending on the 
weather conditions.  The following provides a brief description of each type of alert. 

 Watch.  A tornado watch is issued when tornadoes are possible in the area.  Individuals 
need to be alert and prepared.  Watches are typically large, covering numerous counties or 
even states. 
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 Warning.  A tornado warning is issued when a tornado has been sighted or indicated by 
weather radar.  Warnings indicate imminent danger to life and property for those who are 
in the path of the tornado.  Individuals should see shelter immediately.  Typically, warnings 
encompass a much smaller area, such as a city or small county. 

 
HAZARD PROFILE 

The following identifies past occurrences of tornadoes; details the severity or extent of each event 
(if known); identifies the locations potentially affected; and estimates the likelihood of future 
occurrences. 
 
When have tornadoes occurred previously?  What is the extent of these previous tornadoes? 

Table 9, located in Appendix J, summarize the previous occurrences as well as the extent or 
magnitude of tornado events recorded in Jo Daviess County.  NOAA’s Storm Events Database and 
Planning Committee members have 
documented 14 occurrences of tornadoes 
in Jo Daviess County between 1950 and 
2019.  In comparison, there have been 
2,443 tornadoes statewide between 1950 
and 2017 according to NOAA’s Storm 
Prediction Center. 
 
Figure T-2 charts the reported 
occurrences of tornadoes by magnitude.  
Of the 14 reported occurrences there was: 
2 – F2s, 2 – F1s, 3 – F0s, 1 – EF1 and 5 – 
EF0s. 
 
Figure T-3 charts the reported tornadoes 
by month.  Of the 14 events, 9 (64%) took 
place in June and July making this the peak period for tornadoes in Jo Daviess County.  Of the 14 
events, 6 (43%) occurred during June making this the peak month for tornadoes.  In comparison, 
1,584 of the 2,443 tornadoes (65%) recorded in Illinois from 1950 through 2017 took place in 
April, May and June. 
 
Figure T-4 charts the reported tornadoes by hour.  Approximately 93% of all tornadoes occurred 
during the p.m. hours, with 9 of the events (64%) taking place between 4 p.m. and 7 p.m.  In 
comparison, more than half of all Illinois tornadoes occur between 2 p.m. and 8 p.m. 
 
The tornadoes that have impacted Jo Daviess County have varied from 0.05 miles to 7.7 miles in 
length and from 10 yards to 500 yards in width.  The average length of a tornado in Jo Daviess 
County is 1.5 miles and the average width is 120 yards (0.068 miles). 
 
  

Tornado Fast Facts – Occurrences 

Number of Tornadoes Reported (1950 - 2019): 14 

Highest F-Scale Rating Recorded: F2 (June 11, 1967 & 
September 9, 1970) 

Most Likely Month for Tornadoes to Occur: June 

Most Likely Time for Tornadoes to Occur:  
late afternoon/early evening 

Average Length of a Tornado: 1.5 miles 

Average Width of a Tornado: 120 yards 

Average Damage Pathway of a Tornado: 0.10 sq. mi. 

Longest Tornado Path in the County:  7.7 miles  
(September 9, 1970) 

Widest Tornado Path in the County: 500 yards  
(June 11, 1967) 
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Figure T-2  
Tornadoes by Magnitude 

1956 - 2019 

Figure T-3  
Tornadoes by Month 

1956 - 2019 
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The longest tornado recorded in Jo Daviess County occurred on September 9, 1970.  This F2 
tornado touched down approximately three miles southwest of Galena and traveled northeast for 
7.7 miles, dissipating five miles north-northeast of Galena.  The damage pathway of this tornado 
covered approximately 0.3 square miles. 
 
The widest tornado recorded in Jo Daviess County occurred on June 11, 1967.  This F2 tornado, 
measuring 500 yards wide, touched down approximately four and one-half miles northeast of 
Woodbine and traveled northeast for approximately 4.3 miles, dissipating three and one-half miles 
southwest of Nora.  The damage pathway of this tornado covered approximately 1.2 square miles. 
 
What locations are affected by tornadoes? 

Tornadoes have the potential to affect the entire County.  Of the 10 participating jurisdictions, four 
have had reported occurrences of tornadoes within their corporate limits.  The 2018 Illinois Natural 
Hazard Mitigation Plan prepared by IEMA classifies Jo Daviess County’s hazard rating for 
tornadoes as “medium.” 
 
Figure T-5 shows the pathway of each reported tornado.  The numbers by each tornado correspond 
with the tornado description in Table 9.  Records indicate that most of these tornadoes generally 
moved from southwest to northeast across the County.  Unlike other natural hazards (i.e., severe 
winter storms, drought and excessive heat), tornadoes impact a relatively small area.  Typically, 
the area impacted by a tornado is less than four square miles.  In Jo Daviess County, the average 
damage pathway or area impacted by a tornado is 0.10 square miles. 
 
 

Figure T-4  
Tornadoes by Hour 

1956 - 2019 
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Figure T-5  
Tornado Pathways in Jo Daviess County
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What is the probability of future tornadoes occurring? 

Jo Daviess County has had 14 verified occurrences of tornadoes between 1950 and 2019.  With 14 
tornadoes over the past 70 years, the probability or likelihood that a tornado will touchdown 
somewhere in the County in any given year is 20%.  There were three years over the last 70 years 
where more than one tornado occurred.  This indicates that the probability that more than one 
tornado may occur during any given year within the County is about 4%. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from tornadoes. 
 
Are the participating jurisdictions vulnerable to tornadoes? 

Yes.  All of Jo Daviess County is vulnerable to the dangers presented by tornadoes.  According to 
NOAA’s Storm Events Database, a majority of the tornadoes have touched down or passed through 
the western part of the County.  Since 2010, four tornadoes have been recorded in Jo Daviess 
County. 
 
East Dubuque, Hanover, Stockton and Warren have all had a tornado touch down or pass through 
their corporate boundaries.  Figure T-6 lists the verified tornadoes that have touched down in or 
near or passed through each participating jurisdiction. 
 

Figure T-6  
Verified Tornadoes In or Near Participating Jurisdictions 

Participating  Number of  Year 
Jurisdiction Verified 

Tornadoes 
Touched Down/Passed 
Through Jurisdiction 

Touched Down/Passed 
Near Jurisdiction 

Apple Canyon Lake --- --- --- 
Apple River --- --- --- 
East Dubuque 1 1966 --- 
Galena 2 --- 1970, 2011 
Hanover 3 1974 2007, 2013 
Nora 1 --- 1967 
Scales Mound 1 --- 2007 
Stockton 3 1993 1956, 2011 
The Galena Territory --- --- --- 
Warren 1 1974 --- 

 
In terms of unincorporated areas vulnerable to tornadoes, Menominee and the Tapley Woods 
Conservation Area have each had a tornado touch down in or near their vicinity.   
 
Do any of the participating jurisdictions consider tornadoes to be among their community’s 
greatest vulnerabilities? 

No.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the participating 
jurisdictions, none of the participants consider tornadoes to be among their community’s greatest 
vulnerabilities. 
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As part of the Critical Facilities Vulnerability Survey, participating jurisdictions were also asked 
to identify critical facilities and infrastructure within their communities they felt have the greatest 
vulnerability to natural hazards and to which hazards.  The Galena Territory Association identified 
the Galena Territory Owners Club as infrastructure with specific vulnerability to tornadoes. 

 
What impacts resulted from the recorded tornadoes? 

Data obtained from NOAA’s Storm Events Database, NOAAs Storm Data Publications, NOAA’s 
Storm Prediction Center and Planning Committee member records indicates that between 1950 
and 2019, four of the 14 tornadoes caused 
$525,250 in property damages.  Two of the 
four tornadoes have property damage totals 
of at least $250,000.  Property damage 
information was either unavailable or none 
was recorded for the remaining 10 reported 
occurrences. 
 
While the Storm Events Database did not 
contain any detailed damage information on 
any of the events, a Planning Committee 
member was able to locate a news article on 
the F1 tornado that touched down in East 
Dubuque on July 9, 1966.  The Dubuque 
Telegraph Herald article is short, but states that the tornado skipped over parts of Dubuque, Iowa 
knocking down tress and utility poles before crossing the Mississippi River and slamming into 
East Dubuque.  The tornado touched down near the East Dubuque Boat Harbor and destroyed the 
south half of the harbor and damaged many homes. 
 
No injuries or fatalities were reported as a result of any of the tornado events. 
 

What other impacts can result from tornadoes? 

In addition to causing damage to buildings and properties, tornadoes can damage infrastructure 
and critical facilities such as roads, bridges, railroad tracks, drinking water treatment facilities, 
water towers, communication towers, antennae, power substations, transformers and poles.  
Depending on the damage done to the infrastructure and critical facilities, indirect impacts on 
individuals could range from inconvenient (i.e., adverse travel) to life-altering (i.e., loss of utilities 
for extended periods of time). 
 
What is the level of risk/vulnerability to public health and safety from tornadoes? 

According to the 2018 Illinois Natural Hazard Mitigation Plan, Jo Daviess County ranks in the 
bottom third of counties in Illinois in terms of tornado frequency.  This fact alone suggests that 
the overall risk posed by tornadoes to public health and safety is low.  While frequency is 
important, other factors must be examined when assessing vulnerability including population 
distribution and density, the ratings and pathways of previously recorded tornadoes, the presence 

Tornado Fast Facts – Impacts/Risk 
Tornado Impacts: 
 Total Property Damage (4 events): $525,250 
 Total Crop Damage: n/a 
 Injuries: 0 
 Fatalities: 0 

Tornado Risk/Vulnerability: 
 Public Health & Safety – Rural Areas: Low 
 Public Health & Safety – Municipalities: High 
 Buildings/Infrastructure/Critical Facilities – Rural 

Areas: Low 
 Buildings/Infrastructure/Critical Facilities – 

Municipalities/Populated Unincorp. Areas: High 
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of high risk living accommodations (such as high-rise buildings, mobile homes, etc.) and adequate 
access to health care for those injured following a tornado. 
 
Jo Daviess County 
For Jo Daviess County the level of risk or vulnerability 
posed by tornadoes to public health and safety is 
considered to be low.  This assessment is based on the 
fact that tornadoes do not occur frequently in the 
County and a large majority of the tornadoes that have 
impacted the County have touched down in rural areas 
away from concentrated populations.  This has 
contributed to a low number of injuries and fatalities.  
In addition, the County is not densely populated and 
there is not a large number of high risk living 
accommodations present. 
 
In terms of adequate access to health care, the hospital 
in Galena is equipped to provide continuous care to 
persons injured by a tornado assuming that it is not 
directly impacted.  In addition, there are hospitals in 
Freeport (Stephenson County), Dubuque, Iowa, 
Platteville, Wisconsin and Darlington, Wisconsin that 
are equipped to provide care and have sufficient 
capacity for the influx of additional patients from one or 
more counties. 
 
Participating Residential Communities 
In general, if a tornado were to touchdown or pass through any of the participating residential 
communities the risk to the public health and safety would be considered high.  This is based on 
the fact that a half of the participating communities are small in size (less than 1 ½ square miles) 
and have relatively dense and evenly distributed populations within their corporate boundaries.  
As a result, if a tornado were to touch down anywhere within the corporate limits of these 
communities it will have a greater likelihood of causing injuries or even fatalities. 
 
Do any participating jurisdictions have community safe rooms? 

No.  None of the participating jurisdictions have community safe rooms.  As a result, if a tornado 
were to touch down or pass through any of the population centers in the County, then there would 
be a greater likelihood of injuries and fatalities due to the lack of structures specifically designed 
and constructed to provide life-safety protection.  Each jurisdiction should consider whether the 
potential impacts to public health and safety from a tornado are considered great enough to warrant 
the consideration of community safe rooms as a mitigation action. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to tornadoes? 

Yes.  All existing buildings, infrastructure and critical facilities located within the County and 
participating jurisdictions are vulnerable to tornado damage.  Buildings, infrastructure and critical 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

An F1 tornado touched down in East Dubuque on 
July 9, 1966 destroying the south half of the harbor 
and damaging many homes. 

Photograph included in Dubuque Telegraph Herald article 
provided by Harold Lange.
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facilities located in the path of a tornado usually suffer extensive damage, if not complete 
destruction. 
 
While some buildings adjacent to a tornado’s path may remain standing with little or no damage, 
all are vulnerable to damage from flying debris.  It is common for flying debris to cause damage 
to roofs, siding and windows.  In addition, mobile homes, homes on crawlspaces and buildings 
with large spans (i.e., schools, barns, airport hangers, factories, etc.) are more likely to suffer 
damage.  Most workplaces and many residential units do not provide sufficient protection from 
tornadoes. 
 
The damages sustained by infrastructure and critical facilities during a tornado are similar to those 
experienced during a severe storm.  There is a high probability that power, communication and 
transportation will be disrupted in and around the affected area. 
 
Assessing the Vulnerability of Existing Residential Structures 
One way to assess the vulnerability of existing residential structures is to estimate the number of 
housing units that may be potentially damaged if a tornado were to touch down or pass through 
any of the participating jurisdictions or the County.  In order to accomplish this, a set of 
decisions/assumptions must be made regarding: 

 the size (area impacted) by the tornado; 

 the method used to estimate the area impacted by the tornado within each jurisdiction; and 

 the method used to estimate the number of potentially-damaged housing units. 

The following provides a brief discussion of each decision/assumption. 
 
Assumption #1: Size of Tornado.  To calculate the 
number of existing residential structures vulnerable 
to a tornado, the size (area impacted) by the tornado 
must first be determined.  There are several scenarios that can be used to calculate the size, 
including the worst case and the average.  For this analysis the area impacted by an average-sized 
tornado in Jo Daviess County will be used since it has a higher probability of recurring.  In Jo 
Daviess County the area impacted by an average-sized tornado is 0.10 square miles.  This average 
is based on more than 65 years of data. 
 
Assumption #2: Method for Estimating the Area 
Impacted.  Next, a method for determining the area 
within each jurisdiction impacted by the average-
sized tornado needs to be chosen.  There are several 
methods that can be used including creating an 
outline of the area impacted by the average-sized 
tornado and overlaying it on a map of each jurisdiction (most notably the communities) to see if 
any portion of the area falls outside of the corporate limits (which would require additional 
calculations) or just assume that the entire area of the average-sized tornado falls within the limits 
of each jurisdiction.  For this discussion, it is assumed that the entire area of the average-sized 
tornado will fall within the limits of the participating jurisdictions. 
 

Assumption #1 

Size of Tornado = 0.10 sq. miles 

Assumption #2 

The entire area impacted by the average-sized 
tornado falls within the limits of each 

participating jurisdiction. 
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This method is quicker, easier and more likely to produce consistent results when the Plan is 
updated again.  There is, however, a greater likelihood that the number of potentially-damaged 
housing units will be overestimated for those jurisdictions that have irregular shaped boundaries 
or occupy less than one square mile. 
 
Assumption #3: Method for Estimating Potentially-
Damaged Housing Units.  With the size of the 
tornado selected and a method for estimating the area 
impacted chosen, a decision must be made on an 
approach for estimating the number of potentially-
damaged housing units.  There are several methods 
that can be used including overlaying the average-sized tornado on a map of each jurisdiction and 
counting the impacted housing units or calculating the average housing unit density to estimate the 
number of potentially-damaged housing units. 
 
For this analysis, the average housing unit density will be used since it provides a realistic 
perspective on potential residential damages without conducting extensive counts.  Using the 
average housing unit density also allows future updates to the Plan to be easily recalculated and 
provides an exact comparison to previous estimates. 
 
Calculating Average Housing Unit Density 
The average housing unit density can be calculated by taking the number of housing units in a 
jurisdiction and dividing that by the land area within the jurisdiction.  Figure T-7 provides a 
sample calculation. 
 

Figure T-7  
Calculation of Average Housing Unit Density – Jo Daviess County 

Total Housing Units in the Jurisdiction ÷ Land Area within the Jurisdiction =  
Average Housing Unit Density 

(Rounded Up to the Nearest Whole Number) 

Jo Daviess County: 13,574 housing units ÷ 601.087 sq. miles = 22.582 housing units/sq. miles
(23 housing units) 

 
Figure T-8 provides a breakdown of housing unit densities by participating jurisdictions as well 
as for the unincorporated areas of the County and the County as a whole. 
 
While the average housing unit density provides an adequate assessment of the number of housing 
units in areas where the housing density is fairly constant, such as communities, it does not provide 
a realistic assessment for those counties with large, sparsely populated rural areas such as Jo 
Daviess County. 
 
  

Assumption #3 

The average housing unit density for each 
municipality will be used to determine the 

number of potentially-damaged housing units. 
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Figure T-8  

Average Housing Unit Density by Participating Jurisdiction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Information on additional housing characteristics, such as mobile homes, was not covered by the 
2010 Census.  Instead the U.S. Census Bureau has chosen to generate 5-year estimates from 
American Community Survey data.  The 2013-2017 5-year estimate is the most recent year for 
which estimates were available. 

Source: U. S. Census Bureau. 
 
In Jo Daviess County, as well as many other northern Illinois counties, there are pronounced 
differences in housing unit densities.  Approximately 74% of all housing units are located in 8 of 
the County’s 23 townships (Dunleith, East Galena, Guilford, Hanover, Stockton, Thompson, 
Warren, and West Galena) while approximately 89% of all mobile homes are located in 7 of the 
County’s 23 townships (Dunleith, Guilford, Hanover, Nora, Rice, Stockton, and Warren).  Figure 
T-9 identifies the township boundaries.  Tornado damage to buildings (especially mobile homes), 
infrastructure and critical facilities in these more densely populated townships is likely to be 
greater than in the rest of the County. The two jurisdictions with the greatest number of mobile 
homes, the County and Stockton, both have ordinances that require anchoring systems for mobile 
home that should help limit the damage from lower rated tornadoes. 
 
This substantial difference in density skews the average county housing unit density in Jo Daviess 
County and is readily apparent when compared to the average housing unit densities for each of 
the townships within the County.  Figure T-10 provides a breakdown of housing unit densities by 
township and illustrates the differences between the various townships and the County as a whole. 
 
For 16 of the 23 townships, the average county housing unit density is greater (in some cases 
considerably greater) than the average township housing unit densities.  However, the average 
county housing unit density is considerably less than the housing unit densities for 5 of the 8 most 
populated townships. 
  

Participating 
Jurisdiction

Total Housing 
Units 

(2010)

Mobile Homes
(2013-2017)*

Land Area
(Sq. Miles)

(2010)

Average Housing 
Unit Density

(Units/Sq. Mi.)
(Raw)

Apple Canyon Lake 880 0 3.714 236.941
Apple River 195 7 0.793 ---
East Dubuque 830 10 2.810 295.374
Elizabeth 409 12 0.775 ---
Galena 1,960 19 4.162 470.927
Hanover 474 5 1.053 450.142
Scales Mound 183 0 0.228 ---
Stockton 867 48 1.596 543.233
The Galena Territory 2,142 23 11.384 188.159
Warren 693 27 0.967 ---

Unincorp. County 4,790 314 570.876 8.391
County 13,574 492 601.087 22.582
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Estimating the Number of Potentially-Damaged Housing Units 
Before an estimate of the number of potentially-damaged housing units can be calculated for the 
participating residential communities, an additional factor needs to be taken into consideration: the 
presence of commercial/industrial developments and large tracts of undeveloped land.  
Occasionally villages and cities will annex large tracts of undeveloped land or have 
commercial/industrial parks/developments located within their corporate limits. In many cases 
these large tracts of land are often sparsely populated.  Consequently, including these tracts of land 
in the calculations to determine the number of potentially-damaged housing units skews the results, 
especially for very small communities.  Therefore, to provide a more realistic assessment of the 
number of potentially-damaged housing units, these undeveloped areas need to be subtracted from 
the land area figures obtained from the U.S. Census Bureau. 
 
In Jo Daviess County, all the participating residential communities have large, 
commercial/industrial and/or undeveloped land areas within their corporate boundaries.  These 
areas account for approximately 6% to 66% of the land area in these jurisdictions.  If these areas 
are subtracted from the U.S. Census Bureau land area figures, then the remaining land areas have 
fairly consistent housing unit densities and contain a majority of the housing units.  Figure T-11 
provides a breakdown of the refined land area figures.  These refined land area figures will be used 
to update the average housing unit density calculations for these communities. 
 
  

Source: Illinois Secretary of State 

Figure T-9  
Township Boundaries Jo Daviess County
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Figure T-10  

Average Housing Unit Density by Township 
Township Total Housing 

Units  
(2010) 

Mobile Homes
(2013-2017)* 

Land Area 
(Sq. Miles) 

(2010) 

Average Housing 
Unit Density  

(Units/Sq. Mi.) 
(Raw) 

Apple River 257 7 18.457 13.924
Berreman 73 0 17.943 4.068
Council Hill 82 0 16.396 5.001
Derinda 176 0 36.959 4.762
Dunleith 1,713 198 9.451 181.251
East Galena 917 0 23.224 39.485
Elizabeth 579 12 36.880 15.700
Guilford 1,972 23 37.151 53.081
Hanover 689 38 52.103 13.224
Menominee 419 8 27.996 14.966
Nora 168 35 25.336 6.631
Pleasant Valley 157 0 36.661 4.282
Rawlins 189 0 11.725 16.119
Rice 268 23 24.401 10.983
Rush 188 9 36.802 5.108
Scales Mound 286 0 18.709 15.287
Stockton 1,141 61 37.008 30.831
Thompson 1,036 0 36.153 28.656
Vinegar Hill 143 0 13.899 10.289
Wards Grove 103 0 17.894 5.756
Warren 770 59 19.701 39.084
West Galena 1,849 19 9.497 194.693
Woodbine 399 0 36.741 10.860

  

Townships - 8 most populated 10,087 398 224.288 44.973

Townships - 15 least populated 3,487 94 376.799 9.254

* Information on additional housing characteristics, such as mobile homes, was not covered by the 2010 Census.  
Instead the U.S. Census Bureau has chosen to generate 5-year estimates from American Community Survey 
data.  The 2013-2017 5-year estimate is the most recent year for which estimates were available.  Source: U.S. 
Census Bureau. 
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Figure T-11  

Refined Land Area Figures for Participating Jurisdictions  
with Large Tracts of Commercial/Industrial and  

Undeveloped Land Areas 
Participating 
Jurisdiction 

Land Area 
(Sq. Miles) 

(2010) 

Estimated Open 
Land Area &  
Commercial/ 

Industrial Tracts
(Sq. Miles) 

Refined  
Land Area 
(Sq. Miles) 

Apple Canyon Lake 3.714 0.220 3.494 
Apple River 0.793 0.520 0.273 
East Dubuque 2.810 1.070 1.740 
Elizabeth 0.775 0.350 0.425 
Galena 4.162 0.800 3.362 
Hanover 1.053 0.200 0.853 
Scales Mound 0.228 0.070 0.158 
Stockton 1.596 0.280 1.316 
The Galena Territory 11.384 2.090 9.294 

Warren 0.967 0.170 0.797 
 

 
With updated average housing unit densities calculated it is relatively simple to provide an estimate 
of the number of existing potentially-damaged housing units.  This can be done by multiplying the 
average housing unit density by the area impacted by the average-sized Jo Daviess County tornado.  
Figure T-12 provides a sample calculation. 
 

Figure T-12  
Sample Calculation of Potentially-Damaged Housing Units – Jo Daviess County 

Average Housing Unit Density x Area Impacted by the Average-Sized  
Jo Daviess County Tornado = Potentially-Damaged Housing Units 

(Rounded Up to the Nearest Whole Number) 

Jo Daviess County: 22.582 housing units/sq. mile x 0.1 sq. miles = 2.26 housing units 
(3 housing units) 

 
For those jurisdictions that cover less than one square mile, the average housing unit density cannot 
be used to calculate the number of potentially-damaged housing units.  The average housing unit 
density assumes that the land area within the jurisdiction is at least one square mile and as a result 
distorts the number of potentially-damaged housing units for very small communities. 
 
To calculate the number of potentially-damaged housing units for these jurisdictions, the area 
impacted by the averaged-sized Jo Daviess County tornado is divided by the land area within the 
community to get the impacted land area.  The impacted land area is then multiplied by the total 
number of housing units within the jurisdiction to get the number of potentially-damaged housing 
units.  Figure T-13 provides a sample calculation. 
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Figure T-13  
Sample Calculation of Potentially-Damaged Housing Units 

for Jurisdictions Covering Less Than One Square Mile – Hanover 

Area Impacted by the Average-Sized Jo Daviess County Tornado ÷ Land Area within  
the Jurisdiction x Total Housing Units in Jurisdiction = Potentially-Damaged Housing Units 

(Rounded Up to the Nearest Whole Number) 

Hanover: 0.10 sq. mile ÷ 0.853 sq. miles x 474 housing units = 55.57 potentially-damaged 
housing units 

(56 potentially-damaged housing units) 

 
Figures T-14 and T-15 provide a breakdown of the number of potentially-damaged housing units 
by participating residential communities as well as by township and for the unincorporated areas 
of the County and the County as a whole.  It is important to note that for the 8 most densely 
populated townships, the estimated number of potentially-damaged housing units would only be 
reached if a tornado’s pathway included the major residential community within the township.  If 
the tornado remained in the rural portion of the township, then the number of potentially-damaged 
housing units would be considerably lower. 
 

Figure T-14  
Estimated Number of Housing Units by Participating Jurisdiction 

 Potentially Damaged by a Tornado 
Participating 
Jurisdiction 

Total 
Housing 

Units  
(2010) 

Land 
Area/Refined 

Land Area 
(Sq. Miles) 

(2010) 

Average 
Housing Unit 

Density  
(Units/Sq. Mi.)

(Raw) 

Potentially- 
Damaged 

Housing Units  
(Units/0.10 Sq. Mi.) 

(Raw) 

Potentially- 
Damaged 

Housing Units 
(Units/0.10 Sq. 

Mi.) 
(Rounded Up) 

Apple Canyon Lake 880 3.494 251.860 25.19 26
Apple River 195 0.273 --- 71.43 72
East Dubuque 830 1.740 477.011 47.70 48
Elizabeth 409 0.425 --- 96.24 97
Galena 1,960 3.362 582.986 58.30 59
Hanover 474 0.853 --- 55.57 56
Scales Mound 183 0.158 --- 115.82 116
Stockton 867 1.316 658.815 65.88 66
The Galena Territory 2,142 9.294 230.471 23.05 24
Warren 693 0.797 --- 86.95 87

   

Unincorp. County 4,790 570.876 8.391 0.84 1

County 13,574 601.087 22.582 2.26 3
* All the participating jurisdictions contain large, undeveloped land areas and/or commercial/industrial tracts within 

their corporate boundaries.  These areas account for between 6% and 66% of the land area in the participating 
residential communities and skew the potentially-damaged housing unit calculations.  To provide a more realistic 
assessment of potentially-damage housing units, these undeveloped areas were subtracted from the land area figure 
obtained from the U.S. Census Bureau and the refined land area figures were used to calculate potentially-damaged 
housing units. 
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Figure T-15  

Estimated Number of Housing Units by Township Potentially Damaged by a Tornado 
Township Total 

Housing 
Units  
(2010) 

Land Area
(Sq. Miles)

(2010) 

Average 
Housing Unit 

Density 
(Units/Sq. Mi.)

(Raw) 

Potentially- 
Damaged 

Housing Units 
(Units/0.10 Sq. Mi.) 

(Raw) 

Potentially- 
Damaged 

Housing Units 
(Units/0.10  

Sq. Mi.) 
(Rounded Up) 

Apple River 257 18.457 13.924 1.39 2
Berreman 73 17.943 4.068 0.41 1
Council Hill 82 16.396 5.001 0.50 1
Derinda 176 36.959 4.762 0.48 1
Dunleith 1,713 9.451 181.251 18.13 19
East Galena 917 23.224 39.485 3.95 4
Elizabeth 579 36.880 15.700 1.57 2
Guilford 1,972 37.151 53.081 5.31 6
Hanover 689 52.103 13.224 1.32 2
Menominee 419 27.996 14.966 1.50 2
Nora 168 25.336 6.631 0.66 1
Pleasant Valley 157 36.661 4.282 0.43 1
Rawlins 189 11.725 16.119 1.61 2
Rice 268 24.401 10.983 1.10 2
Rush 188 36.802 5.108 0.51 1
Scales Mound 286 18.709 15.287 1.53 2
Stockton 1,141 37.008 30.831 3.08 4
Thompson 1,036 36.153 28.656 2.87 3
Vinegar Hill 143 13.899 10.289 1.03 2
Wards Grove 103 17.894 5.756 0.58 1
Warren 770 19.701 39.084 3.91 4
West Galena 1,849 9.497 194.693 19.47 20

Woodbine 399 36.741 10.860 1.09 2
  

Townships -  
8 most populated 

10,087 224.288 44.973 6.75 5 

Townships -  
15 least populated 

3,487 376.799 9.254 1.39 1 

 
What is the level of risk/vulnerability to existing buildings, infrastructure and critical 
facilities vulnerable from tornadoes? 

There are several factors that must be examined when assessing the vulnerability of existing 
buildings, infrastructure, and critical facilities to tornadoes.  These factors include tornado 
frequency, population distribution and density, the ratings and pathways of previously recorded 
tornadoes, and the presence of high risk living accommodations (such as high-rise buildings, 
mobile homes, etc.) 
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Jo Daviess County 
For Jo Daviess County the level of risk or vulnerability posed by tornadoes to existing buildings, 
infrastructure and critical facilities is considered low.  This assessment is based on the frequency 
with which tornadoes have occurred in the County as well as the amount of damage that has been 
sustained tempered by the low population density throughout most the County and the relative 
absence of high-risk living accommodations.  While previously recorded tornadoes have followed 
largely rural pathways, they have caused significant damage on several occasions. 
 
Participating Residential Communities 
In general, if a tornado were to touch down or pass through any of the participating residential 
communities the risk to existing buildings, infrastructure, and critical facilities would be 
considered high.  This assessment is based on the population and housing unit distribution within 
the communities where wide expanses of open spaces do not generally exist.  As a result, if a 
tornado were to touch down within any of the jurisdictions it will have a greater likelihood of 
causing substantial property damage. 
 
Are future buildings, infrastructure and critical facilities vulnerable to tornadoes? 

While the County and seven of the participating jurisdictions have building codes in place that will 
likely help lessen the vulnerability of new buildings and critical facilities to damage from 
tornadoes, three municipalities do not. 
 
Infrastructure such as new communication and power lines will continue to be vulnerable to 
tornadoes as long as they are located above ground.  Flying debris can disrupt power and 
communication lines even if they are not directly in the path of the tornado.  Steps to bury all new 
lines would eliminate the vulnerability, but this action would be cost prohibitive in most areas. 
 
What are the potential dollar losses to vulnerable structures from tornadoes? 

Unlike other hazards, such as flooding, there are no standard loss estimation models or 
methodologies for tornadoes.  However, a rough estimate of potential dollar losses to the 
potentially-damaged housing units determined previously can be calculated if several additional 
decisions/assumptions are made regarding: 

 the value of the potentially-damaged housing units; and 

 the percent damage sustained by the potentially-damaged housing units (i.e., damage 
scenario). 

 
These assumptions represent a probable scenario based on the reported historical occurrences of 
tornadoes in Jo Daviess County.  The purpose of providing a rough estimate is to help residents 
and community/county officials make informed decisions to better protect themselves and their 
communities.  These estimates are meant to provide a general idea of the magnitude of the 
potential damage that could occur.  The following provides a brief discussion of each 
decision/assumption. 
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Assumption #4: Value of Potentially-Damaged 
Housing Units.  In order to determine the potential 
dollar losses to the potentially-damaged housing 
units, the monetary value of the units must first be 
calculated.  Typically, when damage estimates are 
prepared after a natural disaster such as a tornado, 
they are based on the market value of the structure.  
Since it would be impractical to determine the individual market value of each potentially-
damaged housing unit, the average market value of residential structures in each community will 
be used. 
 
To determine the average market value, the average assessed value must first be calculated.  The 
average assessed value is calculated by taking the total assessed value of residential buildings 
within a jurisdiction and dividing that number by the total number of housing units within the 
jurisdiction.  The average market value is then determined by taking the average assessed value 
and multiplying that number by three (the assessed value of a structure in Jo Daviess County is 
approximately one-third of the market value).  Figure T-16 provides a sample calculation.  The 
total assessed value is based on 2018 tax assessment information provided by the Jo Daviess 
County Chief Assessments Officer. 
 

Figure T-16  
Sample Calculation of Average Assessed Value & Average Market Value – Hanover 

Average Assessed Value 
Total Assessed Value of Residential Buildings in the Jurisdiction ÷ Total Housing Units  

in the Jurisdiction = Average Assessed Value 

Hanover: $7,159,494 ÷ 474 housing units = $15,104 

Average Market Value 
Average Assessed Value x 3 = Average Market Value 

(Rounded to the Nearest Dollar) 

Hanover: $15,104 x 3 = $45,313 
($45,313) 

 
Figures T-17 and T-18 provide the average assessed value and average market value for each 
participating residential community as well as by township and for the unincorporated areas of the 
County and the County as a whole. 
  

Assumption #4 

The average market value for residential structures 
in each participating jurisdiction will be used to 

determine the value of potentially-damaged 
housing units. 
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Figure T-17  

Average Market Value of Housing Units by  
Participating Jurisdiction 

Participating 
Jurisdiction 

Total Assessed 
Value of 

Residential 
Buildings (2018) 

Total 
Housing 

Units 
(2010) 

Average 
Assessed 
Values 

Average 
Market 
Value 

Apple Canyon Lake $53,211,826 880 $60,468 $181,404 
Apple River $2,723,957 195 $13,969 $41,907 
East Dubuque $31,526,629 830 $37,984 $113,952 
Elizabeth $11,420,851 409 $27,924 $83,772 
Galena $96,541,601 1,960 $49,256 $147,768 
Hanover $7,159,494 474 $15,104 $45,313 
Scales Mound $5,429,100 183 $29,667 $89,002 
Stockton $23,772,870 867 $27,420 $82,259 
The Galena Territory $148,895,845 2,142 $69,513 $208,538 

Warren $16,699,540 693 $24,097 $72,292 
   

Unincorp. County $226,689,517 4,790 $47,326 $141,977 

County $628,718,804 13,574 $46,318 $138,954 

Source: Jo Daviess County Chief Assessments Officer 
 
Assumption #5: Damage Scenario.  Finally, a 
decision must be made regarding the percent damage 
sustained by the potentially-damaged housing units 
and their contents.  For this scenario, the expected 
percent damage sustained by the structure and its 
contents is 100%; in other words, all the potentially-
damaged housing units would be completely 
destroyed.  While it is highly unlikely that each and every housing unit would sustain the maximum 
percent damage, identifying and calculating different degrees of damage within the average area 
impacted is complex and provides an additional complication when updating the Plan. 
 
Calculating Potential Dollar Losses 
With all the decisions and assumptions made, the potential dollar losses can now be calculated.  
First, the potential dollar losses to the structure of a potentially-damaged housing unit must be 
determined.  This is done by taking the average market value for a residential structure and 
multiplying it by the percent damage (100%) to get the average structural damage per unit.  Next 
the average structural damage per unit is multiplied by the number of potentially-damaged housing 
units.  Figure T-19 provides a sample calculation. 
  

Assumption #5 

The tornado would completely destroy the 
potentially-damaged housing units. 

Structural Damage = 100% 
Content Damage = 100% 
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Figure T-18  
Average Market Value of Housing Units by Township 

Participating Jurisdiction Total Assessed 
Value of 

Residential 
Buildings 

(2018) 

Total 
Housing 

Units 
(2010) 

Average 
Assessed 
Values 
(Raw) 

Average 
Market 
Value 
(Raw) 

Apple River $4,912,015 257 $19,113 $57,339
Berreman $2,093,778 73 $28,682 $86,046
Council Hill $3,038,580 82 $37,056 $111,168
Derinda $5,541,286 176 $31,485 $94,454
Dunleith $76,499,408 1,713 $44,658 $133,974
East Galena $54,963,285 917 $59,938 $179,814
Elizabeth $22,013,093 579 $38,019 $114,057
Guilford $132,933,669 1,972 $67,411 $202,232
Hanover $14,154,903 689 $20,544 $61,632
Menominee $31,200,896 419 $74,465 $223,395
Nora $4,106,748 168 $24,445 $73,335
Pleasant Valley $4,783,231 157 $30,466 $91,399
Rawlins $23,625,880 189 $125,005 $375,014
Rice $13,128,825 268 $48,988 $146,964
Rush $5,332,569 188 $28,365 $85,094
Scales Mound $9,438,586 286 $33,002 $99,006
Stockton $33,272,959 1,141 $29,161 $87,484
Thompson $59,640,501 1,036 $57,568 $172,704
Vinegar Hill $7,544,844 143 $52,761 $158,283
Wards Grove $4,409,698 103 $42,813 $128,438
Warren $21,886,415 770 $28,424 $85,272
West Galena $83,725,182 1,849 $45,281 $135,844

Woodbine $10,472,453 399 $26,247 $78,740
 

Townships - 8 most populated $477,076,322 10,087 $47,296 $141,888

Townships - 15 least populated $151,642,482 3,487 $43,488 $130,464
Source: Jo Daviess County Chief Assessments Officer 

 
Figure T-19  

Structure: Potential Dollar Loss Sample Calculation – Hanover 

Average Market Value of a Housing Unit with the Jurisdiction x Percent Damage =  
Average Structural Damage per Housing Unit 

Hanover: $45,313 x 100% = $45,313 per housing unit 

Average Structural Damage per Housing Unit x Number of Potentially-Damaged Housing  
Units within the Jurisdiction = Structure Potential Dollar Losses 

(Rounded to the Nearest Dollar) 

Hanover: $45,313 per housing unit x 56 housing units = $2,537,528 
($2,537,528) 
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Next, the potential dollar losses to the content of a potentially-damaged housing unit must be 
determined.  Based on FEMA guidance, the value of a residential housing unit’s content is 
approximately 50% of its market value.  Therefore, start by taking one-half the average market 
value for a residential structure and multiply by the percent damage (100%) to get the average 
content damage per unit.  Next the average content damage per unit is multiplied by the number 
of potentially-damaged housing units.  Figure T-20 provides a sample calculation. 
 

Figure T-20  
Content: Potential Dollar Loss Sample Calculation - Hanover 

½ (Average Market Value of a Housing Unit) with the Jurisdiction x Percent Damage =  
Average Content Damage per Housing Unit 

Hanover: ½ ($45,313) x 100% = $22,656.50 per housing unit 

Average Content Damage per Housing Unit x Number of Potentially-Damaged Housing  
Units within the Jurisdiction = Content Potential Dollar Losses 

(Rounded to the Nearest Dollar) 

Hanover: $22,656.50 per housing unit x 56 housing units = $1,268,764 
($1,268,764) 

 
Finally, the total potential dollar losses may be calculated by adding together the potential dollar 
losses to the structure and content.  Figures T-21 and T-22 give a breakdown of the total potential 
dollar losses by participating jurisdiction and township.   
 

Figure T-21  
Estimated Potential Dollar Losses to Potentially-Damaged  

Housing Units from a Tornado by Participating Jurisdiction 
Participating 
Jurisdiction 

Average 
Market 
Value  
(2018) 

Potentially-
Damaged 

Housing Units 
(Rounded Up) 

Potential Dollar Losses Total  
Potential  

Dollar Losses 
 Structure  Content 

Apple Canyon Lake $181,404  26 $     4,716,504 $2,358,252 $7,074,756
Apple River $41,907  72 $     3,017,304 $1,508,652 $4,525,956
East Dubuque $113,952  48 $     5,469,696 $2,734,848 $8,204,544
Elizabeth $83,772  97 $     8,125,884 $4,062,942 $12,188,826
Galena $147,768  59 $     8,718,312 $4,359,156 $13,077,468
Hanover $45,313  56 $     2,537,528 $1,268,764 $3,806,292
Scales Mound $89,002  116 $   10,324,232 $5,162,116 $15,486,348
Stockton $82,259  66 $     5,429,094 $2,714,547 $8,143,641
The Galena Territory $208,538  24 $     5,004,912 $2,502,456 $7,507,368

Warren $72,292  87 $     6,289,404 $3,144,702 $9,434,106
  

Unincorp. County $141,977  1 $        141,977 $70,989 $212,966

County $138,954  3 $        416,862 $208,431 $625,293
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Figure T-22  
Estimated Potential Dollar Losses to Potentially-Damaged 

Housing Units from a Tornado by Township 
Participating 
Jurisdiction 

Average 
Market 
Value  
(2018) 

Potentially-
Damaged 
Housing 

Units 
(Rounded 

Up) 

Potential Dollar Losses Total  
Potential  

Dollar Losses 
Structure Content 

Apple River $57,339 2 $114,678 $57,339 $172,017
Berreman $86,046 1 $86,046 $43,023 $129,069
Council Hill $111,168 1 $111,168 $55,584 $166,752
Derinda $94,454 1 $94,454 $47,227 $141,681
Dunleith $133,974 19 $2,545,506 $1,272,753 $3,818,259
East Galena $179,814 4 $719,256 $359,628 $1,078,884
Elizabeth $114,057 2 $228,114 $114,057 $342,171
Guilford $202,232 6 $1,213,392 $606,696 $1,820,088
Hanover $61,632 2 $123,264 $61,632 $184,896
Menominee $223,395 2 $446,790 $223,395 $670,185
Nora $73,335 1 $73,335 $36,668 $110,003
Pleasant Valley $91,399 1 $91,399 $45,700 $137,099
Rawlins $375,014 2 $750,028 $375,014 $1,125,042
Rice $146,964 2 $293,928 $146,964 $440,892
Rush $85,094 1 $85,094 $42,547 $127,641
Scales Mound $99,006 2 $198,012 $99,006 $297,018
Stockton $87,484 4 $349,936 $174,968 $524,904
Thompson $172,704 3 $518,112 $259,056 $777,168
Vinegar Hill $158,283 2 $316,566 $158,283 $474,849
Wards Grove $128,438 1 $128,438 $64,219 $192,657
Warren $85,272 4 $341,088 $170,544 $511,632
West Galena $135,844 20 $2,716,880 $1,358,440 $4,075,320

Woodbine $78,740 2 $157,480 $78,740 $236,220
   

Townships - 8 most populated $141,888  5 $709,440 $354,720 $1,064,160 
Townships - 15 least populated $130,464  1 $130,464 $65,232 $195,696 

 
This assessment illustrates why potential residential dollar losses should be considered when 
jurisdictions are deciding which mitigation projects to pursue.  Potential dollar losses caused by 
an average tornado in Jo Daviess County would be expected to exceed at least $3.8 million in 
any of the participating residential communities. 
 
For comparison, an estimate of potential dollar losses was calculated for the entire County, the 
unincorporated portions of the County, the 8 most populated townships and the 15 least populated 
townships.  As discussed previously, the estimate for the entire County is skewed because it does 
not take into consideration the differences in the housing density. 
 
Vulnerability of Commercial/Industrial Businesses and Infrastructure/Critical Facilities 
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The calculations presented above are meant to provide the reader with a sense of the scope or 
magnitude of an average-sized tornado in term of residential dollar losses.  These calculations do 
not include damages sustained by businesses or other infrastructure and critical facilities within 
the participating jurisdictions. 
 
In terms of businesses, the impacts from an average-sized tornado event can be physical and/or 
monetary.  Monetary impacts can include loss of sales revenue either through temporary closure 
or loss of critical services (i.e., power, drinking water, and sewer).  Depending on the magnitude 
of the event, the damage sustained by infrastructure and critical facilities can be extensive in nature 
and expensive to repair.  As a result, the cumulative monetary impacts to businesses and 
infrastructure can exceed the cumulative monetary impacts to residences.  While average dollar 
amounts cannot be supplied for these items at this time, they should be taken into account when 
discussing the impacts that an average-sized tornado could have on the participating jurisdictions. 
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3.5 EXCESSIVE HEAT  

HAZARD IDENTIFICATION 

What is the definition of excessive heat? 

Excessive heat is generally characterized by a prolonged period of summertime weather that is 
substantially hotter and more humid than the average for a location at that time of year.  Excessive 
heat criteria typically shift by location and time of year.  As a result, reliable fixed absolute criteria 
are not generally specified (i.e., a summer day with a maximum temperature of at least 90°F). 
 
Excessive heat events are usually a result of both high temperatures and high relative humidity.  
(Relative humidity refers to the amount of moisture in the air.)  The higher the relative humidity 
or the more moisture in the air, the less likely that evaporation will take place.  This becomes 
significant when high relative humidity is coupled with soaring temperatures. 
 
On hot days the human body relies on the evaporation of perspiration or sweat to cool and regulate 
the body’s internal temperature.  Sweating does nothing to cool the body unless the water is 
removed by evaporation.  When the relative humidity is high, then the evaporation process is 
hindered, robbing the body of its ability to cool itself. 
 
Excessive heat is a leading cause of weather-related fatalities in the United States.  According to 
the Centers for Disease Control and Prevention, a total of 7,415 people died from heat-related 
illnesses between 1999 and 2010, an average of 618 fatalities a year. 
 
What is the Heat Index? 

In an effort to raise the public’s awareness of the hazards of excessive heat, the National Weather 
Service (NWS) devised the “Heat Index”.  The Heat Index, sometimes referred to as the “apparent 
temperature”, is a measure of how hot it feels when relative humidity is added to the actual air 
temperature.  Figure EH-1 shows the Heat Index as it corresponds to various air temperatures and 
relative humidity. 
 
As an example, if the air temperature is 96°F and the relative humidity is 65%, then the Heat Index 
would be 121°F.  It should be noted that the Heat Index values were devised for shady, light wind 
conditions.  Exposure to full sunshine can increase Heat Index values by up to 15°F.  Also, strong 
winds, particularly with very hot, very dry air, can be extremely hazardous.  When the Heat Index 
reaches 105°F or greater, there is an increased likelihood that continued exposure and/or physical 
activity will lead to individuals developing severe heat disorders. 
 
What are heat disorders? 

Heat disorders are a group of illnesses caused by prolonged exposure to hot temperatures and are 
characterized by the body’s inability to shed excess heat.  These disorders develop when the heat 
gain exceeds the level the body can remove or if the body cannot compensate for fluids and salt 
lost through perspiration.  In either case the body loses its ability to regulate its internal 
temperature.  All heat disorders share one common feature: the individual has been overexposed 
to heat, or over exercised for their age and physical condition on a hot day.  The following describes 
the symptoms associated with the different heat disorders. 
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Source: NOAA, National Weather Service. 
 
 Heat Rash.  Heat rash is a skin irritation caused by excessive sweating during hot, humid 

weather and is characterized by red clusters of small blisters on the skin.  It usually occurs 
on the neck, chest, groin or in elbow creases. 

 Sunburn.  Sunburn is characterized by redness and pain of skin exposed too long to the 
sun without proper protection.  In severe cases it can cause swelling, blisters, fever and 
headaches and can significantly retard the skin’s ability to shed excess heat. 

 Heat Cramps.  Heat cramps are characterized by heavy sweating and muscle pains or 
spasms, usually in the abdomen, arms or legs that during intense exercise.  The loss of fluid 
through perspiration leaves the body dehydrated resulting in muscle cramps.  This is 
usually the first sign that the body is experiencing trouble dealing with heat. 

 Heat Exhaustion.  Heat exhaustion is characterized by heavy sweating, muscle cramps, 
tiredness, weakness, dizziness, headache, nausea or vomiting and faintness.  Breathing may 
become rapid and shallow and the pulse thready (weak).  The skin may appear cool, moist 
and pale.  If not treated, heat exhaustion may progress to heat stroke. 

 Heat Stroke (Sunstroke).  Heat stroke is a life-threatening condition characterized by a 
high body temperature (106°F or higher).  The skin appears to be red, hot and dry with very 
little perspiration present.  Other symptoms include a rapid and strong pulse, throbbing 
headache, dizziness, nausea and confusion.  There is a possibility that the individual will 
become unconsciousness.  If the body is not cooled quickly, then brain damage and death 
may result. 

 

Figure EH-1  
Heat Index
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Studies indicate that, all things being equal, the severity of heat disorders tend to increase with 
age.  Heat cramps in a 17-year-old may be heat exhaustion in someone 40 and heat stroke in a 
person over 60.  Elderly persons, small children, chronic invalids, those on certain medications 
and persons with weight or alcohol problems are particularly susceptible to heat reactions. 
 
Figure EH-2 below indicates the heat index at which individuals, particularly those in higher risk 
groups, might experience heat-related disorders.  Generally, when the heat index is expected to 
exceed 105°F, the NWS will initiate excessive heat alert procedures. 
 

Figure EH-2  
Relationship between Heat Index and Heat Disorders 

Heat Index (°F) Heat Disorders 
80°F – 90°F Fatigue is possible with prolonged exposure and/or physical 

activity
90°F – 105°F Heat cramps, heat exhaustion and heat stroke possible with 

prolonged exposure and/or physical activity 
105°F – 130°F Heat cramps, heat exhaustion and heat stroke likely; heat 

stroke possible with prolonged exposure and/or physical 
activity

130°F or Higher Heat stroke highly likely with continued exposure 
Source: NOAA, Heat Wave: A Major Summer Killer. 

 
What is an excessive heat alert? 

An excessive heat alert is an advisory or warning issued by the NWS when the Heat Index is 
expected to have a significant impact on public safety.  The expected severity of the heat 
determines the type of alert issued.  There are four types of alerts that can be issued for an excessive 
heat event.  The following provides a brief description of each type of alert based on the excessive 
heat advisory/warning criteria established by NWS Weather Forecast Office in Quad Cities 
Iowa/Illinois.  The Quad Cities Office is responsible for issuing alerts for Jo Daviess County. 

 Outlook.  An excessive heat outlook is issued when the potential exists for an excessive 
heat event to develop over the next three (3) to seven (7) days. 

 Watch.  An excessive heat watch is issued when conditions are favorable for an excessive 
heat event to occur within the next 24 to 72 hours. 

 Advisory.  An excessive heat advisory is issued within 12 hours of the onset of extremely 
dangerous heat conditions when the maximum heat index temperature is expected to be 
100°F or higher for at least two (2) days and the night time air temperatures will not drop 
below 75°F. 

 Warning.  An excessive heat warning is issued within 12 hours of the onset of extremely 
dangerous heat conditions when the maximum heat index temperature is expected to be 
105°F or higher for at least two (2) days and the night time air temperatures will not drop 
below 75°F. 
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HAZARD PROFILE 

The following identifies past occurrences of excessive heat, details the severity or extent of each 
event (if known); identifies the locations potentially affected and estimates the likelihood of future 
occurrences. 
 
When have excessive heat events occurred previously?  What is the extent of these events? 

Table 10, located in Appendix J, summarizes the previous occurrences as well as the extent or 
magnitude of excessive heat events 
recorded in Jo Daviess County.  
NOAA’s Storm Events Database has 
documented four occurrences of 
excessive heat in Jo Daviess County 
between 1997 and 2019.  Three of the 
four events (75%) began in July making this the peak month for excessive heat events in Jo Daviess 
County.  Three of the four events (75%) began during the a.m. hours. 
 
These represent the reported occurrences of excessive heat.  The NWS acknowledges that 
excessive heat events are not well recorded.  Only those events with impacts, such as injuries or 
fatalities, are reported.  As a result, excessive heat events often go unreported and therefore, more 
events have almost certainly occurred than are documented in this section. 
 
According to the Midwestern Regional Climate Center, continuous temperature records for Jo 
Daviess County have been kept from 1944 to present by the NWS COOP Observer Station three 
miles north-northwest of Stockton.  Based on the available records, the hottest temperature 
recorded in Jo Daviess County was 108°F at the Galena COOP Station on Julye 24, 1901.  Figure 
EH-3 lists the hottest days recorded at the Stockton observation station. 
 

Figure EH-3  
Hottest Days Recorded at the Stockton Observation Station* 

 Date Temperature   Date Temperature 
1 7/1/1963 99°F 5 7/16/1988 99°F 
2 7/10/1966 99°F 6 8/18/1988 99°F 
3 6/21/1988 99°F 7 7/11/1989 99°F 
4 6/22/1988 99°F 8 7/6/2012 99°F 

Source: Midwest Regional Climate Center cli-MATE. 
 
What locations are affected by excessive heat? 

Excessive heat affects the entire County.  Excessive heat events, like drought and severe winter 
storms, generally extend across an entire region and affecting multiple counties.  The 2018 Illinois 
Natural Hazard Mitigation Plan classifies Jo Daviess County’s hazard rating for excessive heat as 
“medium.” 
 
  

Excessive Heat Fast Facts – Occurrences 

Number of Excessive Heat Events Reported (1997 – 2019): 4 

Hottest Temperature Recorded in the County: 108°F  
(July 24, 1901 at Galena COOP Station) 
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Do any of the participating jurisdictions have designated cooling centers? 
Yes.  Six of the ten participating jurisdictions have a designated cooling center.  A “designated” 
cooling center is identified as any facility that has been formally identified by the community 
(through emergency planning, resolution, Memorandum of Agreement, etc.) as a location available 
for use by residents of the jurisdiction during excessive heat events.   
 
Figure EH-4 identifies the location of each cooling center by participating community.  At this 
time East Dubuque, Scales Mound, Stockton and The Galena Territory do not have any cooling 
centers designated within their communities.  While not formally designated, residents of The 
Galena Territory use the Owner’s Club as an informal cooling center.  In addition, there are no 
State of Illinois-designated cooling centers in Jo Daviess County. 
 

Figure EH-4  
Designated Cooling Centers by Participating Communities 

Name/Address Name/Address 
Apple Canyon Lake Hanover

Club House, 14A157 Canyon Club Dr. Hanover Township Park District, 500 Filmore St.
Apple River The Galena Territory

Fire Department, 444 E. Hickory St. Owner’s Club, 2000 Territory Dr. 
Elizabeth Warren

Village Hall, 310 West St. Community Building, 110 W. Main St. 
Galena Police Department, 516 Anson St. 

City Hall, 101 Green St. Public Library, 210 Burnett Ave. 
 Village Hall, 110 W. Main St. 

 
What is the probability of future excessive heat events occurring? 

Jo Daviess County has experienced four verified occurrences of excessive heat between 1997 and 
2019.  With four occurrences over the past 23 years, the probability or likelihood that Jo Daviess 
County may experience an excessive heat event in any given year is 17%.  It is important to keep 
in mind that there are almost certainly gaps in the excessive heat data that distort this probability.  
More events have almost certainly occurred than are documented in this section which means the 
probability that the County will experience an excessive heat event in any given year is likely 
higher than 17%. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from excessive heat. 
 
Are the participating jurisdictions vulnerable to excessive heat? 

Yes.  All of Jo Daviess County, including the participating residential communities, is vulnerable 
to the dangers presented by excessive heat.  Since 2010, Jo Daviess County has experienced two 
excessive heat events. 
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Do any of the participating jurisdictions consider excessive heat to be among their 
community’s greatest vulnerabilities? 

No.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the participating 
jurisdictions, none of the participating jurisdictions considered excessive heat to be among their 
community’s greatest vulnerabilities.  In addition, none of the jurisdictions identified any critical 
facilities or infrastructure within their communities as having a specific vulnerability to excessive 
heat. 
 
What impacts resulted from the recorded excessive heat events? 

Damage information was either unavailable or none was recorded, and no injuries or fatalities were 
reported as a result of any of the excessive heat events. 
 
In comparison, Illinois averages 74 heat-
related fatalities annually according the 
Illinois State Water Survey’s Climate Atlas 
of Illinois.  Excessive heat has triggered 
more fatalities than any other natural hazard 
in Illinois.  More fatalities are attributed to 
excessive heat than the combined number of 
fatalities attributed to floods, tornadoes, 
lightning and extreme cold. 
 
While no recorded injuries or fatalities were 
reported as a result of excessive heat in Jo 
Daviess County, it does not mean that none 
occurred.  It simply means that excessive heat was not identified as the primary cause.  This is 
especially true for fatalities.  Usually heat is not listed as the primary cause of death, but rather an 
underlying cause.  The heat indices were sufficiently high for all the excessive heat events to 
produce heat cramps or heat exhaustion with the possibility of heat stroke in cases of prolonged 
exposure or physical activity. 
 
What other impacts can result from excessive heat events? 

Other impacts of excessive heat include road buckling, power outages, stress on livestock, early 
school dismissals and school closings.  In addition, excessive heat events can also lead to an 
increase in water usage and may result in communities imposing water use restrictions.  In  
Jo Daviess County, excessive heat should not impact community water supplies since none obtain 
their water from surface water bodies. 
 
What is the level of vulnerability to public health and safety from excessive heat? 

Even if injuries and fatalities due to excessive heat were under reported in Jo Daviess County, the 
level of risk or vulnerability posed by excessive heat to the public health and safety of the general 
population is considered to be low.  This assessment is based on the fact that Jo Daviess County 
does not have any large urban areas where living conditions (such as older, poorly-ventilated high 
rise buildings and low-income neighborhoods) tend to contribute to heat-related injuries and 
fatalities and all but four of the participating residential communities have designated cooling 
centers. 

Excessive Heat Fast Facts – Impacts/Risk 

Excessive Heat Impacts: 
 Total Property Damage: n/a 
 Total Crop Damage: n/a 
 Fatalities: n/a 
 Injuries: n/a 

Excessive Heat Risk/Vulnerability: 
 Public Health & Safety – General Population:  

Low 
 Public Health & Safety – Sensitive Populations: 

Medium 
 Buildings/Infrastructure/Critical Facilities: Low 
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The level of risk or vulnerability posed by excessive heat to the public health and safety of sensitive 
populations is considered to be medium.  Sensitive populations such as older adults (those 70 years 
of age and older) and small children (those 5 years of age and younger) are more susceptible to 
heat-related reactions and therefore their risk is elevated. Figure EH-5 identifies the percent of 
sensitive populations by participating jurisdiction based on 2010 census data. 
 

Figure EH-5  
Sensitive Populations by Participating Jurisdictions 

Participating Jurisdiction % of Population 
70 year of age & 

Older 

% of Population 5 
years age & 

Younger 

Total % of 
Sensitive 

Population 
Apple Canyon Lake 30.5% 2.7% 33.2% 
Apple River 10.1% 8.7% 18.8% 
East Dubuque 14.8% 6.5% 21.3% 
Elizabeth 22.5% 7.1% 29.6% 
Galena 18.1% 4.9% 23.0% 
Hanover 13.9% 5.1% 19.0% 
Scales Mound 11.2% 5.9% 17.1% 
Stockton 17.0% 6.5% 23.5% 
The Galena Territory 20.9% 1.3% 22.2% 
Warren 14.1% 5.7% 19.8% 
  

Unincorp. Jo Daviess County* 11.6% 5.1% 16.7% 
Jo Daviess County 14.6% 5.3% 19.9% 
  

State of Illinois 8.8% 6.5% 15.3% 

* Does not include Apple Canyon Lake or The Galena Territory. 
Source: U. S. Census Bureau. 

 
In addition, individuals with chronic conditions, those on certain medications, and persons with 
weight or alcohol problems are also considered sensitive populations.  However, demographic 
information is not available for these segments of the population. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to excessive heat? 

No.  In general, existing buildings, infrastructure and critical facilities located in the County and 
the participating residential communities are not vulnerable to excessive heat.  The primary 
concern is for the health and safety of those living in the County (including all of the communities). 
 
While buildings do not typically sustain damage from excessive heat, in rare cases infrastructure 
and critical facilities may be directly or indirectly damaged.  While uncommon, excessive heat has 
been known to contribute to damage caused to roadways within Jo Daviess County.  The 
combination of excessive heat and vehicle loads has caused pavement cracking and buckling. 
 
Excessive heat has also been known to indirectly contribute to disruptions in the electrical grid.  
When the temperatures rise, the demand for energy also rises in order to operate air conditioners, 
fans and other devices.  This increase in demand places stress on the electrical grid components, 
increasing the likelihood of power outages.  While not common in Jo Daviess County, there is the 
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potential for this to occur.  The potential may increase over the next two decades if new power 
plants are not built to replace the state’s aging nuclear power facilities that are expected to be 
decommissioned. 
 
In general, the risk or vulnerability to buildings, infrastructure and critical facilities from excessive 
heat is considered low, even taking into consideration the potential for damage to roadways and 
disruptions to the electrical grid. 
 
Are future buildings, infrastructure and critical facilities vulnerable to excessive heat? 

No.  Future buildings, infrastructure and critical facilities within the County and participating 
jurisdictions are no more vulnerable to excessive heat events than the existing building, 
infrastructure and critical facilities.  As discussed above, buildings do not typically sustain damage 
from excessive heat.  Infrastructure and critical facilities may, in rare cases, be damaged by 
excessive heat, but very little can be done to prevent this. 
 
What are the potential dollar losses to vulnerable structures from excessive heat? 

Unlike other natural hazards there are no standard loss estimation models or methodologies for 
excessive heat.  With none of the recorded events listing property damage figures, there is no way 
to accurately estimate future potential dollar losses from excessive heat.  Since excessive heat 
typically does not cause structure damage, it is unlikely that future dollar losses will be extreme.  
The primary concern associated with excessive heat is the health and safety of those living in the 
County and residential communities, especially sensitive populations such as the elderly, infants, 
young children and those with medical conditions. 
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3.6 DROUGHTS  

HAZARD IDENTIFICATION 

What is the definition of a drought? 

While difficult to define, the National Drought Mitigation Center (NDMC) considers “drought” in 
its most general sense to be a deficiency of precipitation over an extended period of time, usually 
a season or more, resulting in a water shortage. 
 
Drought is a normal and recurrent feature of climate and can occur in all climate zones, though its 
characteristics and impacts vary significantly from one region to another.  Unlike other natural 
hazards, drought does not have a clearly defined beginning or end.  Droughts can be short, lasting 
just a few months, or they can persist for several years.  There have been  
26 drought events with losses exceeding $1 billion each (CPI-Adjusted) across the United States 
between 1980 and 2018.  This is due in part to the sheer size of the areas affected. 
 
What types of drought occur? 

There are four main types of drought that occur: meteorological, agricultural, hydrological and 
socioeconomic.  They are differentiated based on the use and need for water.  The following 
provides a brief description of each type. 

 Meteorological Drought.  Meteorological drought is defined by the degree of dryness or 
rainfall deficit and the duration of the dry period.  Due to climate differences, what might 
be considered a drought in one location of the country may not be in another location. 

 Agricultural Drought.  An agricultural drought refers to a period when rainfall deficits, 
soil moisture deficits, reduced ground water or reservoir levels needed for irrigation impact 
crop development and yields. 

 Hydrological Drought.  Hydrological drought refers to a period when precipitation 
deficits (including snowfall) impact surface (stream flow, reservoir and lake levels) and 
subsurface (aquifers) water supply levels. 

 Socioeconomic Drought.  Socioeconomic drought refers to a period when the demand for 
an economic good (fruit, vegetables, grains, etc.) exceeds the supply as a result of weather-
related shortfall in the water supply. 

 
How are droughts measured? 

There are numerous quantitative measures (indicators and indices) that have been developed to 
measure drought.  How these indicators and indices measure drought depends on the discipline 
affected (i.e., agriculture, hydrology, meteorology, etc.) and the region being considered.  There is 
no single index or indicator that can account for and be applied to all types of drought. 
 
Although none of the major indices are inherently superior to the rest, some are better suited than 
others for certain uses.  The first comprehensive drought index developed in the United States was 
the Palmer Drought Severity Index (PDSI).  The PDSI is calculated based on precipitation and 
temperature data, as well as the local Available Water Content of the soil.  It is most effective 
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measuring drought impacts on agriculture.  For many years it was the only operational drought 
index and it is still very popular around the world. 
 
The Standardized Precipitation Index (SPI), developed in 1993, uses precipitation records for any 
location to develop a probability of precipitation for any time scale in order to reflect the impact 
of drought on the availability of different water resources (groundwater, reservoir storage, 
streamflow, snowpack, etc.)  In 2009 the World Meteorological Organization recommended SPI 
as the main meteorological drought index that countries should use to monitor and follow drought 
conditions. 
 
The first operational ‘composite’ approach applied in the United States was the U.S. Drought 
Monitor (USDM).  The USDM utilizes five key indicators, numerous supplementary indicators 
and local reports from expert observers around the country to produce a drought intensity rating 
that is ideal for monitoring droughts that have many impacts, especially on agriculture and water 
resources during all seasons over all climate types.  NOAA’s Storm Events Database records 
include USDM ratings and utilized them along with additional weather information to describe the 
severity of the drought conditions impacting affected counties.  Therefore, this Plan will utilize 
USDM ratings to identify and describe previous drought events recorded within the County.  The 
following provides a more detailed discussion of the USDM to aid the Plan’s developers and the 
general public in understanding how droughts are identified and categorized. 
 
U.S. Drought Monitor (USDM) 

Established in 1999, the USDM is a relatively new index that combines quantitative measures with 
input from experts in the field.  It is designed to provide the general public, media, government 
officials and others with an easily understandable “big picture” overview of drought conditions 
across the United States.  It is unique in that it combines a variety of numeric-based drought indices 
and indicators with local expert input to create a single composite drought indicator, the results of 
which are illustrated via a weekly map that depicts the current drought conditions across the United 
States.  The USDM is jointly produced by the National Drought Mitigation Center at the University 
of Nebraska-Lincoln, the U.S. Department of Agriculture, and the National Oceanic and 
Atmospheric Administration. 
 
The USDM has a scale of five intensity categories, D0 through D4, that are utilized to identify 
areas of drought.  Figure DR-1 provides a brief description of each category. 
 
Because the ranges of the various indicators often don’t coincide, the final drought category tends 
to be based on what a majority of the indictors show and on local observations.  The authors also 
weight the indices according to how well they perform in various parts of the country and at 
different times of the year.  It is the combination of the best available data, location observations 
and experts’ best judgment that make the U.S. Drought Monitor more versatile than other drought 
indices. 
 
In addition to identifying and categorizing general areas of drought, the USDM also identifies 
whether a drought’s impacts are short-term (typically less than 6 months – agriculture, grasslands) 
or long-term (typically more than 6 months – hydrology, ecology).  Figure DR-2 shows an 
example of the USDM weekly map.  The USDM is designed to provide a consistent big-picture 
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look at drought conditions in the United States.  It is not designed to infer specifics about local 
conditions. 
 

Figure DR-1  
U.S. Drought Monitor – Drought Severity Classifications 

Category Possible Impacts 
D0 

(Abnormally Dry) 
 Going into drought: 

- short-term dryness slowing planting, growth of crops or pastures. 
 Coming out of drought: 

- some lingering water deficits 
- pastures or crops not fully recovered

D1 
(Moderate Drought) 

 Some damage to crops, pastures 
 Streams, reservoirs, or wells low; some water shortages developing or imminent 
 Voluntary water-use restrictions requested

D2 
(Severe Drought) 

 Crop or pasture losses likely 
 Water shortages common 
 Water restrictions imposed

D3 
(Extreme Drought) 

 Major crop/pasture losses 
 Widespread water shortages or restrictions

D4 
(Exceptional Drought) 

 Exceptional and widespread crop/pasture losses 
 Shortages of water in reservoirs, streams, and wells creating water emergencies

Source: U.S. Drought Monitor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The U.S. Drought Monitor is jointly produced by the National Drought 
Mitigation Center at the University of Nebraska-Lincoln, the United States 
Department of Agriculture, and the National Oceanic and Atmospheric 
Administration.  Map Courtesy of NDMC.  

Figure DR-2  
U. S. Drought Monitor 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Risk Assessment 109 

HAZARD PROFILE 

The following identifies past occurrences of drought, details the severity or extent of each event 
(if known); identifies the locations potentially affected and estimates the likelihood of future 
occurrences. 
 
When have droughts occurred previously?  What is the extent of these previous droughts? 

Table 11, located in Appendix J, 
summarizes the previous occurrences as well 
as the extent or magnitude of the drought 
events recorded in Jo Daviess County.  
NOAA’s Storm Events Database, the Illinois State Water Survey, the Illinois Emergency 
Management Agency (IEMA) and the USDA have documented four official droughts in Jo 
Daviess County between 1980 and 2019. 
 
The State of Illinois Drought Preparedness and Response Plan identified an additional seven 
outstanding statewide droughts since 1900 based on statewide summer values of the PDSI 
provided by NOAA’s National Center for Environmental Information.  Those seven droughts 
occurred in 1902, 1915, 1931, 1934, 1936, 1954 and 1964; however, the extent to which Jo Daviess 
County was impacted was unavailable. 
 
What locations are affected by drought? 

Drought events affect the entire County.  Droughts, like excessive heat and severe winter storms, 
tend to impact large areas, extending across an entire region and affecting multiple counties.  The 
2018 Illinois Natural Hazard Mitigation Plan classifies Jo Daviess County’s hazard rating for 
drought as “high.” 
 
What is the probability of future drought events occurring? 

Jo Daviess County has experienced four droughts between 1980 and 2019.  With four occurrences 
over 40 years, the probability or likelihood that the County may experience a drought in any given 
year is 10%.  However, if earlier recorded droughts are factored in, then the probability that Jo 
Daviess County may experience a drought in any given year decreases slightly to 9%. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from drought. 
 
Are the participating jurisdictions vulnerable to drought?   

Yes.  All of Jo Daviess County, including all communities, is vulnerable to drought.  Neither the 
amount nor the distribution of precipitation; soil types; topography; or water table conditions 
provides protection for any area within the County.  Since 2010, Jo Daviess County has 
experienced one drought. 
 

Drought Fast Facts – Occurrences 

Number of Drought Events Reported (1980 – 2019): 4 
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Do any of the participating jurisdictions consider drought to be among their community’s 
greatest vulnerabilities? 

No.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the participating 
jurisdictions, none of the participating jurisdictions considered drought to be among their 
community’s greatest vulnerabilities.  In addition, none of the jurisdictions identified any critical 
facilities or infrastructure within their communities as having a specific vulnerability to drought. 
 
What impacts resulted from the recorded drought events? 

Damage information was either unavailable 
or none was recorded for any of the four 
drought events experienced between 1980 
and 2019.  Of the four drought events, 
disaster relief payment information was 
only available for one of the events.  In 
1988, landowners and farmers in Illinois 
were paid in excess of $382 million in relief 
payments; however, a breakdown by county 
was unavailable. 

 
What other impacts can result from drought events? 

Based on statewide drought records available from the Illinois State Water Survey, the most 
common impacts that result from drought events in Illinois include reductions in crop yields and 
drinking water shortages. 
 
Crop Yield Reductions 
Agriculture is the major industry in Jo Daviess County.  Farmland accounts for approximately 
75% of all the land in the County.  According to the 2017 Census of Agriculture, there were 947 
farms in in the County occupying 289,475 acres.  Of the land in farms, approximately 70% or 
202,143 acres is in crop production.  Less than 1% of the land in crop production is irrigated. 
 
According to the 2017 Census of Agriculture, crop sales accounted for $98.8 million in revenue 
while livestock sales accounted for $53 million.  Jo Daviess County ranks 20th in Illinois for 
livestock cash receipts and 63rd for crop cash receipts.  A severe drought would have a major 
financial impact on the large agricultural community, particularly if it occurred during the growing 
season.  Dry weather conditions, particularly when accompanied by excessive heat, can result in 
diminished crop yields and place stress on livestock. 
 
A reduction in crop yields was seen as a result of the 1983, 1988, 2005 and 2012 droughts.  Figure 
DR-3 illustrates the reduction yields seen for corn and soybeans during the four recorded drought 
events.  The USDA’s National Agricultural Statistics Service records show that the yield 
reductions for corn were most severe for the 1988 drought when there was a 55.9% reduction and 
soybean yield reductions were most severe for the 2012 drought when there was a 41.7% reduction. 
 
  

Drought Fast Facts – Impacts/Risk 

Drought Impacts: 
 Total Property Damage: n/a 
 Total Crop Damage: n/a 

Drought Risk/Vulnerability: 
 Public Health & Safety: Low 
 Buildings/Infrastructure/Critical Facilities: Low  
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Figure DR-3  

Crop Yield Reductions Due to Drought in Jo Daviess County 
Year Corn Soybeans 

Yield 
(bushel) 

% Reduction 
Previous 

Year 

Yield 
(bushel) 

% Reduction 
Previous Year 

1982 120 --- 38 --- 
1983 79 34.2% 38 --- 
1984 118 --- 33.5 11.8% 
1987 118 --- 44 --- 
1988 52 55.9% 28 36.4% 
1989 123 --- 40.5 --- 
2004 177 --- 52 --- 
2005 165 6.8% 53 --- 
2006 166 --- 54 --- 
2011 171.9 --- 60.9 --- 
2012 97.4 43.3% 35.5 41.7% 
2013 175.5 --- 49.7 --- 

Source: USDA, National Agricultural Statistics Service. 
 
Drinking Water Shortages 
Communities that rely on surface water sources for their drinking water supplies are more 
vulnerable to shortages as a result of drought.  In Jo Daviess County none of the participating 
communities rely on surface water sources for their drinking water supplies.  According to the 
Illinois Environmental Protection Agency’s Source Water Assessment Program, all of the 
participating communities obtain their water from relatively deep underground wells. 
 
While the participating jurisdictions are less vulnerable to drinking water shortages, a prolonged 
drought or a series of droughts in close succession do have the potential to impact water levels in 
aquifers used for individual drinking water wells in rural areas.  This is because individual (private) 
water wells tend to be shallower than community (public) water wells. 
 
What is the level of vulnerability to public health and safety from drought? 

Unlike other natural hazards that affect the County, drought events do not typically cause injuries 
or fatalities.  The primary concern centers on the financial impacts that result from loss of crop 
yields and livestock and potential drinking water shortages.  Even taking into consideration the 
potential impacts that a water shortage may have on the general public, the risk or vulnerability to 
public health and safety from drought is low. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to drought? 
No.  In general, existing buildings, infrastructure and critical facilities located in Jo Daviess County 
and the participating jurisdictions are not vulnerable to drought.  The primary concern centers on 
the financial impacts that result from loss of crop yields and livestock. 
 
While buildings do not typically sustain damage from drought events, in rare cases infrastructure 
and critical facilities may be directly or indirectly impacted.  While uncommon, droughts can 
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contribute to roadway damage.  Severe soil shrinkage can compromise the foundation of a roadway 
and lead to cracking and buckling. 
 
Prolonged heat associated with drought can also increase the demand for energy to operate air 
conditioners, fans and other devices.  This increase in demand places stress on the electrical grid, 
which increases the likelihood of power outages. 
 
Additionally, droughts have impacted drinking water supplies.  Reductions in aquifer water levels 
can cause water shortages that jeopardize the supply of water needed to provide drinking water 
and fight fires.  While water use restrictions can be enacted in an effort to maintain a sufficient 
supply of water, they are only temporary and do not address long-term viability issues.  Drinking 
water supplies vulnerable to drought, such as those that rely solely on surface water or shallow 
wells, need to consider mitigation measures that will provide long-term stability before a severe 
drought or a series of droughts occur.  Effective mitigation measures include drilling additional 
wells, preferably deep wells, securing agreements with alternative water sources and constructing 
water lines to provide a backup water supply. 
 
In general, the risk or vulnerability to buildings, infrastructure and critical facilities from drought 
is low, even taking into consideration the potential impact a drought may have on drinking water 
supplies and the stress that prolonged heat may place on the electrical grid. 
 
Are future buildings, infrastructure and critical facilities vulnerable to drought? 

No.  Future buildings, infrastructure and critical facilities within the County are no more vulnerable 
to drought than the existing building, infrastructure and critical facilities.  As discussed above, 
buildings do not typically sustain damage from drought.  Infrastructure and critical facilities may, 
in rare cases, be damaged by drought, but very little can be done to prevent this damage. 
 
What are the potential dollar losses to vulnerable structures from drought? 

Unlike other natural hazards there are no standard loss estimation models or methodologies for 
drought.  Since drought typically does not cause structure damage, it is unlikely that future dollar 
losses will be excessive.  The primary concern associated with drought is the financial impacts that 
result from loss of crop yields and the potential impacts to drinking water supplies.  Since a major 
portion of the County is involved in farming activities, it is likely that there will be future dollar 
losses to drought.  In addition, reduced water levels and the water conservation measures that 
typically accompany a drought will most likely impact consumers as well as businesses and 
industries that are water-dependent (i.e., car washes, landscapers etc.). 
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3.7 LANDSLIDES 

HAZARD IDENTIFICATION 

What is the definition of a slope? 

A slope generally refers to any natural or artificial incline of the earth’s surface. 
 
What is the definition of a landslide? 

A landslide or slope failure is the mass downward and outward movement of slope-forming 
materials such as rock, soil, artificial fill, organic matter, debris or a combination of these that 
occurs under the force of gravity.  Depending on the type of landslide, it can move rapidly 
damaging roads and homes or develop slowly causing gradual damage that may occur over months 
and even years. 
 
How are landslides classified? 

Landslides are classified by: 1) the type of slope movement and 2) the slope material involved and 
include rock falls, rock slides, debris flows, mudflows, debris avalanches, earth flows and debris 
slides. 
 
Slope Movement 
Slope movements include falls, topples, slides, spreads and flows.  The following provides a brief 
description of each. 

 Falls occur when masses of rock or other material become detached from steep slopes or 
cliffs and descend by free-falling, bouncing or rolling. 

 Topples consist of forward rotation of rocks or other material about a pivot point on a slope.  
Toppling can be driven by gravity or by fluids (water or ice) in cracks. 

 Slides involve the downslope movement of rock or other material along one or more 
distinct zones of weakness that separate the slide material from more stable underlying 
material.  The two major types of slides are rotational and transitional. 

 Spreads usually occur on very gentle slopes or essentially flat terrain where a stronger 
upper layer of rock or soil moves above an underlying softer, weaker layer.  In some cases, 
the stronger upper layer will subside into the weaker underlying layer.  The failure is caused 
by liquefaction and usually triggered by rapid ground motion, such as that experienced 
during an earthquake. 

 Flows are distinguished from slides by high water content and have a velocity resembles 
that of a viscous liquid.  There are five basic categories of flows: debris flow, debris 
avalanche, earthflow, mudflow and creep.   

 
A combination of two or more of the main types of slope movement is referred to as a “complex 
movement.” 
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Slope Material 
The slope material in a landslide is either rock, soil or both.  Soil is further classified as “debris” 
if it is composed of predominantly course fragments or “earth” if it is composed of sand-sized or 
finer particles. 
 
What causes a landslide? 

Landslides can have multiple causes, both natural and man-made.  In terms of natural factors, 
topography, geology and precipitation play an important role in the formation of landslides.  
Frequently landslides occur when soil is saturated from heavy rain or snowmelt.  Landslides can 
also be initiated in slopes already on the verge of movement by changes in water levels, stream 
erosion, bedrock fracturing, freeze-thaw cycles, tree root growth, changes in ground water, 
earthquakes and volcanic activity. 
 
Man-made factors that can contribute to landslides include mining operations, excavation of a 
slope or its toe for building purposes, loading of a slope or its crest related to construction activities, 
deforestation, artificial vibrations, irrigation and water leakage from utilities.  Individuals seeking 
unique views of rivers, valleys and lakes can also contribute to landslides by building on land that 
might have been better left to agriculture, open-space or other uses than for dwellings.  The 
construction of homes on slopes that overwhelm the underlying support material have resulted in 
landslides.  This activity is also referred to as overloading the top of the slope.  This type of problem 
involving residential construction has occurred in Lake County along Lake Michigan and in 
LaSalle County along the Illinois River. 
 
Where do landslides occur? 

Landslides typically start on steep hillsides (slopes) and are primarily associated with mountainous 
regions, although they can also occur in areas of generally low relief.  In low-relief areas, landslides 
occur in cut-and-fill area associated with roadways and building excavations, along river bluffs, 
and at quarries and open-pit mines. 
 
Landslides occur in all 50 states, including Illinois.  In Illinois, landslides primarily occur in areas 
adjacent to major rivers and lakes where there are bluffs, hills and valleys.  Areas most vulnerable 
to landslides include the upper Mississippi River, the lower Mississippi River, the middle portion 
of the Illinois River (roughly covering the area from LaSalle County to Mason County), and the 
bluff areas along Lake Michigan. 
 

HAZARD PROFILE 

The following details the location of steep slope areas, identifies past occurrences of landslides, 
details the severity or extent of each event (if known); identifies the locations potentially affected 
and estimates the likelihood of future occurrences. 
 
Are there any areas in the County susceptible to landslides? 

Yes.  According to the Landslide Overview Map of the Conterminous United States prepared by 
the U.S. Geological Survey (USGS), there are steep slope areas with moderate to high 
susceptibility and low incidence to landslides located in Jo Daviess County.  Figure L-1 illustrates 
the location of the susceptible areas. 
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 Figure L-1  
Areas Susceptible to Landslides in Jo Daviess County
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When have landslides occurred previously?  What is the extent of these previous landslides? 

No comprehensive, publicly-accessible 
database detailing landslide occurrences 
currently exists in Illinois.  A review of the 
Illinois State Geologic Survey’s 1985 
Landslide Inventory of Illinois, NASA’s 
Global Landslide Catalog and discussions with Planning Committee members documented at least 
three landslide events in Jo Daviess County.  The following provides a brief description of each 
event.  There have certainly been additional landslides that were either not reported or were not 
identified as part of the data review. 

 According to the ISGS Landslide Inventory of Illinois, a man-made earth slump on bedrock 
occurred south of Hanover on Illinois Route 84 in April 1981. 

 ISGS also identified an area of slumping and landsliding, predominantly as rock creep, 
where individual slides were too numerous to map west of Elizabeth on US Route 20 
between Illinois Route 84 and the Longhollow Observation Tower. 

 Planning Committee members indicated during discussions at the first Committee Meeting 
that there were a series of landslides along Elizabeth-Scales Mound Road in 2010.  
Additional information on the date and type of event was unavailable. 

 
What locations are affected by landslides?  What is the extent of future potential landslides? 

The topography and geologic materials within the State greatly limit the locations where landslides 
can occur.  However, Jo Daviess County is unique relative to the rest of Illinois because it is part 
of the Wisconsin Driftless Region bypassed by continental glaciers during the Ice Age.  The terrain 
is rugged with sharp contrasts and characterized by numerous bluffs, ravines and palisades.  As a 
result, a majority of the County, especially the central and western portions, has the potential to be 
affected by landslides. 
 
Figure L-1 illustrates the moderate to high susceptibility areas in Jo Daviess County based on the 
USGS Landslide Overview Map of the Conterminous United States.  Only East Dubuque and 
portions of unincorporated Jo Daviess County are considered to have a moderate to high 
susceptibility to landslides.  The remaining participating jurisdictions, including a vast majority of 
the County, have a low incidence of landslide (less than 1.5% of the area is involved.) 
 
What is the probability of future landslide events occurring? 

Given the limited amount of data available, it is difficult to specifically establish the probability 
of a future landslide.  However, if factors such as topography, soil stability and weather events are 
taken into consideration then the probability is estimated to be medium.  For the purposes of this 
analysis “medium” is defined as have at least a 50% chance of occurring in any given year. 
 
While the number of landslides is far less than in other areas of the country, Jo Daviess County 
almost certainly experiences a greater number of landslides than most of the counties in Illinois 
where the threat of landslides is low to non-existent.  Although the topography of the area would 
seem to warrant a probability of “high”, much of the development and infrastructure in the vicinity 
of steep slope areas has been built on bedrock, not soil.  The rock in this area is not heavily 
fractured like the limestone along the Illinois River and parts of the Mississippi River which makes 

Landslide Fast Facts – Occurrences 

Number of Landslide Events Reported: 3+ 

Probability of Future Landslide Events: Medium 
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it less susceptible to sliding.  Furthermore, Jo Daviess County is not located in a seismically active 
area which also lessens the probability of rock shifting and sliding. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from landslides. 
 
Are the participating jurisdictions vulnerable to landslides? 

Yes.  Portions of East Dubuque, Galena and unincorporated Jo Daviess County are vulnerable to 
the dangers presented by landslides.  None of the other participating jurisdictions are considered 
vulnerable. 
 
Do any of the participating jurisdictions consider landslides to be among their community’s 
greatest vulnerabilities? 

No.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the participating 
jurisdictions, none of the participating jurisdictions considered landslides to be among their 
community’s greatest vulnerabilities.  In addition, none of the jurisdictions identified any critical 
facilities or infrastructure within their communities as having a specific vulnerability to landslides. 
 
What impacts resulted from the recorded landslide events? 

Damage information was only available for one of the recorded events.  According to ISGS, the 
April 1981 man-induced earth slump on bedrock located along Illinois Route 84 south of Hanover 
cost $635,000 to repair.  Damage 
information was either unavailable or for 
the remaining two events. 
 
In comparison, the United States averages 
an estimated $3.5 billion in property 
damage losses and between 25 and 50 
fatalities annually due to landslides 
according to the USGS. 
 
What other impacts can result from 
landslides? 

Landslides have the potential to impact not 
only human life and public safety, but they 
also have the potential to damage or destroy 
buildings and infrastructure.  Depending on the type of landslide, there may be little if any warning 
an event is about to occur.  Individuals caught in a landslide, especially motorists, face potential 
injury or loss of life. 
 
Property owners seeking views of valleys, rivers and lakes have built in vulnerable locations and 
experienced damage as the slope they built on slumps, impacting their foundation and potentially 
carrying away their home.  Buildings downslope from a landslide face the threat of structural 

Landslides Fast Facts – Impacts/Risk 

Landslides Impacts: 
 Total Property Damage (1 event): $635,000 
 Fatalities: n/a 
 Injuries: n/a 

Landslide Risk/Vulnerability: 
 Public Health & Safety – Moderate to High 

Susceptibility Areas: Low to Medium 
 Public Health & Safety – Low Incident Areas: Low 
 Buildings/Infrastructure/Critical Facilities – 

Moderate to High Susceptibility Areas: Low to 
Medium 

 Buildings/Infrastructure/Critical Facilities – Low 
Incident Areas: Low 
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damage, if not complete destruction.  In addition to structural damage, a landslide can also cause 
serious damage to a building’s content. 
 
Infrastructure is also vulnerable to landslides.  Electrical, water, gas and sewer lines can be 
weakened or broken during an event resulting in disruptions to vital services.  A major concern 
associated with landslides is damage sustained to transportation systems, both highway and rail.  
At the very least, landslides can disrupt the flow of traffic, resulting in delays and adverse travel 
until the material is removed.  These disruptions have the potential to impact emergency services 
(ambulance, fire and police) along with school bus routes and business traffic.  Road and rail beds 
can be weakened or completely undermined by landslides which can lead to the indefinite closure 
of those facilities while repairs are made. 
 
In addition to impacting the human environment, landslides can affect the natural environment.  
The material carried along by landslides can fill drainage ditches, streams and creeks causing 
drainage and flooding problems.  The force of a landslide can cave in stream banks, uproot trees 
and shrubs and negatively impact wildlife. 
 
What is the level of vulnerability to public health and safety from landslides? 

For Jo Daviess County, the risk or vulnerability posed by landslides to public health and safety is 
considered to be low to medium for moderate to high susceptibility (steep slope) areas and low for 
all other areas of the County.  This assessment is based on the fact that most landslides that occur 
in Illinois are not life-threatening nor are they considered to be severe in comparison to landslides 
that occur in other parts of the country.  In addition, the number of injuries and fatalities recorded 
is low. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to landslides? 

Yes.  Buildings, infrastructure and critical facilities located within moderate to high susceptibility 
(steep slope) areas are vulnerable to landslides.  Currently, only Galena has a steep slope ordinance 
in place that will likely lessen the vulnerability of those buildings and critical facilities built since 
it was enacted in 2005.  None or the other participating jurisdictions have specific regulations for 
building practices within steep slope areas.  This means existing buildings as well as buildings in 
steep slope areas may be more vulnerable to landslides. 
 
In addition to impacting structures, landslides primarily damage roads, bridges and utilities.  
Roadways, culverts and bridges can be damaged by landslides and even destroyed if the landslide 
occurs directly next of them.  Water, sewer, gas, power and communication lines, both above and 
below ground, are also vulnerable to landslides.  Depending on the location of the landslide, water, 
sewer, gas and power lines can experience ruptures causing major disruptions to vital services. 
 
As with public health and safety, the risk or vulnerability to buildings, infrastructure and critical 
facilities is dependent on several factors including the extent of the development and infrastructure 
in the vicinity of the steep slopes, soil stability and weather conditions.  When these factors are 
taken into consideration, the overall risk posed by landslides to vulnerability to buildings, 
infrastructure and critical facilities in Jo Daviess County is considered to be low to medium for 
moderate to high susceptibility (steep slope) areas and low for all other areas in the County. 
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Are future buildings, infrastructure and critical facilities vulnerable to landslides? 

Yes and No.  While Galena has a steep slope ordinance in place that will likely lessen the 
vulnerability of new buildings and critical facilities to damage from landslides, the County and 
East Dubuque do not.  As a result, any future buildings and critical facilities built on steep slope 
areas in these jurisdictions will face the same vulnerabilities as those of existing buildings, 
infrastructure and critical facilities described previously.  In addition, infrastructure such as 
roadway and communication, power and sewer lines built in steep slope areas will also continue 
to be vulnerable as long as specific building regulations are not enacted. 
 
What are the potential dollar losses to vulnerable structures from landslides? 

Unlike other hazards, there are no standard loss estimation models or methodologies for landslides.  
Given the lack of recorded events and unpredictability of landslides, sufficient information was 
not available to prepare a reasonable estimate of future potential dollar losses to vulnerable 
structures.  However, those buildings, infrastructure and critical facilities located near steep slope 
areas have the potential to experience future dollar losses from landslides.   
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3.8 EARTHQUAKES  

HAZARD IDENTIFICATION 

What is the definition of an earthquake? 

An earthquake is a sudden shaking of the ground caused when rocks forming the earth’s crust slip 
or move past each other along a fault (a fracture in the rocks).  Most earthquakes occur along the 
boundaries of the earth’s tectonic plates.  These slow-moving plates are being pulled and dragged 
in different directions, sliding over, under and past each other.  Occasionally, as the plates move 
past each other, their jagged edges will catch or stick causing a gradual buildup of pressure 
(energy). 
 
Eventually, the force exerted by the moving plates overcomes the resistance at the edges and the 
plates snap into a new position.  This abrupt shift releases the pent-up energy, producing vibrations 
or seismic waves that travel outward from the earthquake’s point of origin.  The location below 
the earth’s surface where the earthquake starts is known as the hypocenter or focus.  The point on 
the earth’s surface directly above the focus is the epicenter. 
 
The destruction caused by an earthquake may range from light to catastrophic depending on a 
number of factors including the magnitude of the earthquake, the distance from the epicenter, the 
local geologic conditions as well as construction standards and time of day (i.e., rush hour).  
Earthquake damage may include power outages, general property damage, road and bridge failure, 
collapsed buildings and utility damage (ruptured gas lines, broken water mains, etc.). 
 
Most of the damage done by an earthquake is caused by its secondary or indirect effects.  These 
secondary effects result from the seismic waves released by the earthquake and include ground 
shaking, surface faulting, liquefaction, landslides and, in rare cases, tsunamis. 
 
According to the U.S. Geological Survey, more than 143 million Americans in the contiguous 
United States are exposed to potentially damaging ground shaking from earthquakes.  Over  
44 million of those Americans, located in 18 states, are exposed to very strong ground shaking 
from earthquakes.  Illinois ranks 10th in terms of the number of individuals exposed to very strong 
ground shaking.  The Federal Emergency Management Agency’s Hazus analysis indicates that the 
annualized earthquake losses to the national building stock is $6.1 billion per year.  A majority of 
the average annual loss is concentrated in California ($3.7 million).  The central United States 
(including Illinois) ranks third in annualized earthquake losses at $480 billion, behind the pacific 
northwest (Washington and Oregon) with annualized earthquake losses at $710 billion. 
 
What is a fault? 

A fault is a fracture or zone of fractures in the earth’s crust between two blocks of rock.  They may 
range in length from a few millimeters to thousands of kilometers.  Many faults form along tectonic 
plate boundaries.  Faults are classified based on the angle of the fault with respect to the surface 
(known as the dip) and the direction of slip or movement along the fault.  There are three main 
groups of faults: normal, thrust (reverse) and strike-slip (lateral).  Figure EQ-1 provides an 
illustration of each type of fault. 
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Source: U. S. Geological Survey. 
 
Normal faults occur in response to pulling or tension along the two blocks of rock causing the 
overlying block to move down the dip of the fault plane.  Most of the faults in Illinois are normal 
faults.  Thrust or reverse faults occur in response to squeezing or compression of the two blocks 
of rock causing the overlying block to move up the dip of the fault plane.  Strike-slip or lateral 
faults can occur in response to either pulling/tension or squeezing/compression causing the blocks 
to move horizontally past each other. 
 
Geologists have found that earthquakes tend to recur along faults, which reflect zones of weakness 
in the earth’s crust.  Even if a fault zone has recently experienced an earthquake, there is no 
guarantee that all the stress has been relieved.  Another earthquake could still occur. 
 
What are tectonic plates? 

Tectonic plates are large, irregularly-shaped, relatively rigid sections of the earth’s crust that float 
on the top, fluid layer of the earth’s mantle.  There are about a dozen tectonic plates that make up 
the surface of the planet.  These plates are approximately 50 to 60 miles thick and the largest are 
millions of square miles in size. 
 
How are earthquakes measured? 

The severity of an earthquake is measured in terms of its magnitude and intensity.  A brief 
description of both terms and the scales used to measure each are provided below. 
 
Magnitude 

Magnitude refers to the amount of seismic energy released at the hypocenter of an earthquake.  
The magnitude of an earthquake is determined from measurements of ground vibrations recorded 
by seismographs.  As a result, magnitude is represented as a single, instrumentally determined 
value.  A loose network of seismographs has been installed all over the world to help record and 
verify earthquake events. 
 
There are several scales that measure the magnitude of an earthquake.  The most well-known is 
the Richter Scale.  This logarithmic scale provides a numeric representation of the magnitude of 
an earthquake through the use of whole numbers and decimal fractions.  Because of the logarithmic 
basis of the scale, each whole number increase in magnitude represents a tenfold increase in ground 

Figure EQ-1  
Fault Illustration
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vibrations measured.  In addition, each whole number increase corresponds to the release of about 
31 times more energy than the amount associated with the preceding whole number.  It is important 
to note that the Richter Scale is used only to determine the magnitude of an earthquake, it does not 
assess the damage that results. 
 
Once an earthquake’s magnitude has been 
confirmed, it can be classified.  Figure  
EQ-2 categorizes earthquakes by class based 
on their magnitude (i.e., Richter Scale value).  
Any earthquake with a magnitude less than 
3.0 on the Richter Scale is classified as a 
micro earthquake while any earthquake with 
a magnitude of 8.0 or greater on the Richter 
Scale is considered a “great” earthquake.  
Earthquakes with a magnitude of 2.0 or less 
are not commonly felt by individuals.  The 
largest earthquake to occur in the United 
States since 1900 took place off the coast of 
Alaska in Prince William Sound on March 28, 
1964 and registered a 9.2 on the Richter Scale. 
 
Intensity 

Intensity refers to the effect an earthquake has on a particular location.  The intensity of an 
earthquake is determined from observations made of the damage inflicted on individuals, 
structures and the environment.  As a result, intensity does not have a mathematical basis; instead 
it is an arbitrary ranking of observed effects.  In addition, intensity generally diminishes with 
distance.  There may be multiple intensity recordings for a region depending on a location’s 
distance from the epicenter. 
 
Although numerous intensity scales have been developed over the years, the one currently used in 
the United States is the Modified Mercalli Intensity Scale.  This scale, composed of  
12 increasing levels of intensity that range from imperceptible shaking to catastrophic destruction, 
is designated by Roman numerals.  The lower numbers of the intensity scale are based on human 
observations (i.e., felt only by a few people at rest, felt quite noticeably by persons indoors, etc.). 
 
The higher numbers of the scale are based on observed structural damage (i.e., broken windows, 
general damage to foundations etc.).  Structural engineers usually contribute information when 
assigning intensity values of VIII or greater.  Figure EQ-3 provides a description of the damages 
associated with each level of intensity as well as comparing Richter Scales values to Modified 
Mercalli Intensity Scale values. 
 
Generally, the Modified Mercalli Intensity value assigned to a specific site after an earthquake is 
a more meaningful measure of severity to the general public than magnitude because intensity 
refers to the effects actually experienced at that location. 
 

Source: Michigan Technological University, Department 
of Geological and Mining Engineering and 
Sciences, UPSeis 

Figure EQ-2  
Earthquake Magnitude Classes 

Class Magnitude 
(Richter Scale) 

micro smaller than 3.0
minor 3.0 – 3.9 
light 4.0 – 4.9
moderate 5.0 – 5.9 
strong 6.0 – 6.9
major 7.0 – 7.9
great 8.0 or larger
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Figure EQ-3  
Comparison of Richter Scale and Modified Mercalli Intensity Scale 

Richter 
Scale 

Modified 
Mercalli Scale 

Observations 

1.0 – 1.9 I Felt by very few people; barely noticeable.  No damage. 
2.0 – 2.9 II Felt by a few people, especially on the upper floors of buildings.  No damage.
3.0 – 3.9 III Noticeable indoors, especially on the upper floors of buildings, but may not be 

recognized as an earthquake.  Standing cars may rock slightly; vibrations 
similar to the passing of a truck.  No damage.

4.0 IV Felt by many indoors and a few outdoors.  Dishes, windows, and doors 
disturbed.  Standing cars rocked noticeably.  No damage. 

4.1 – 4.9 V Felt by nearly everyone.  Small, unstable objects displaced or upset; some 
dishes and glassware broken.  Negligible damage.

5.0 – 5.9 VI Felt by everyone.  Difficult to stand.  Some heavy furniture moved.  Weak 
plaster may fall and some masonry, such as chimneys, may be slightly 
damaged.  Slight damage.

6.0 VII Slight to moderate damage to well-built ordinary structures.  Considerable 
damage to poorly-built structures.  Some chimneys may break.  Some walls 
may fall.

6.1 – 6.9 VIII Considerable damage to ordinary buildings.  Severe damage to poorly built 
buildings.  Some walls collapse.  Chimneys, monuments, factory stacks, 
columns fall.

7.0 IX Severe structural damage in substantial buildings, with partial collapses.  
Buildings shifted off foundations.  Ground cracks noticeable. 

7.1 – 7.9 X Most masonry and frame structures and their foundations destroyed.  Some 
well-built wooden structures destroyed.  Train tracks bent.  Ground badly 
cracked.  Landslides.

8.0 XI Few, if any structures remain standing.  Bridges destroyed.  Wide cracks in 
ground.  Train tracks bent greatly.  Wholesale destruction. 

> 8.0 XII Total damage.  Lines of sight and level are distorted.  Waves seen on the 
ground.  Objects thrown up into the air.

Sources:  Michigan Technological University, Department of Geological and Mining Engineering and Sciences, 
UPSeis. 
U.S. Geological Survey. 

 
When and where do earthquakes occur? 

Earthquakes can strike any location at any time.  However, history has shown that most 
earthquakes occur in the same general areas year after year, principally in three large zones around 
the globe.  The world’s greatest earthquake belt, the circum-Pacific seismic belt (nicknamed the 
“Ring of Fire”), is found along the rim of the Pacific Ocean, where about  
81 percent of the world’s largest earthquakes occur. 
 
The second prominent belt is the Alpide, which extends from Java to Sumatra and through the 
Himalayan Mountains, the Mediterranean Sea and out into the Atlantic Ocean.  It accounts for 
about 17 percent of the world’s largest earthquakes, including those in Iran, Turkey and Pakistan.  
The third belt follows the submerged mid-Atlantic Ridge, the longest mountain range in the world, 
nearly splitting the entire Atlantic Ocean north to south. 
 
While most earthquakes occur along plate boundaries some are known to occur within the interior 
of a plate.  (As the plates continue to move and plate boundaries change over time, weakened 
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boundary regions become part of the interiors of the plates.)  Earthquakes can occur along zones 
of weakness within a plate in response to stresses that originate at the edges of the plate or from 
deep within the earth’s crust.  The New Madrid earthquakes of 1811 and 1812 occurred within the 
North American plate. 
 
How often do earthquakes occur? 

Earthquakes occur every day.  Magnitude 2 and smaller earthquakes occur several hundred times 
a day worldwide.  These earthquakes are known as micro earthquakes and are generally not felt 
by humans.  Major earthquakes, greater than magnitude 7, generally occur at least once a month.  
Figure EQ-4 illustrates the approximate number of earthquakes that occur worldwide per year 
based on magnitude.  This figure also identifies manmade and natural events that release 
approximately the same amount of energy for comparison. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Incorporated Research Institutions for Seismology, Education and Outreach Series, “How Often Do 
Earthquakes Occur?” 

 
HAZARD PROFILE 

The following details the location of known fault zones and geologic structures, identifies past 
occurrences of earthquakes, details the severity or extent of future potential events (if known); 
identifies the locations potentially affected and estimates the likelihood of future occurrences. 
 
Are there any faults located within the County? 
No.  However, there are two known fault zones located in the region, the Plum River Fault Zone and 
the Sandwich Fault Zone.  Figure EQ-5 illustrates the locations of each fault zone while the following 
provides a brief description of each structure. 

Figure EQ-4  
Approximate Number of Earthquakes Recorded Annually 
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 Plum River Fault Zone.  The Plum River Fault Zone is 112 miles long and trends east-west 
across northwestern Illinois and eastern Iowa.  It runs from Ogle County, Illinois to Linn 
County, Iowa and varies in width from a few hundred feet to approximately 3,900 feet. 

 Sandwich Fault Zone.  The Sandwich Fault Zone is approximately 85 miles long and runs 
northwest-southeast across northern Illinois, from central Ogle County to southern Will 
County and is the largest fault zone in northern Illinois.  This fault varies in width from ½ mile 
to 2 miles wide. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  Illinois State Geological Survey. 
 
When have earthquakes occurred previously?  What is the extent of these previous quakes? 

According to the Illinois State 
Geological Survey, the U.S. 
Geological Survey and the Center for 
Earthquake Research and Information 
(CERI) at the University of Memphis 
no earthquakes have originated in Jo 
Daviess County during the last 200 
years.  While no earthquakes have originated in the County, residents have felt ground shaking 
caused by earthquakes that have originated outside of the County.  The following provides a brief 
description, by region, of these events.  Figure EQ-6 illustrates the epicenters of the nearby 
earthquakes. 

Figure EQ-5  
Geological Structures in Northern Illinois 

Earthquake Fast Facts – Occurrences 

Earthquakes Originating in the County (1795 – 2019): 0 

Fault Zones Located within the County: 0 

Earthquakes Originating in adjacent Counties (1795-2019): 2 

Fault Zones Located in Nearby Counties: 2 
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Source:  Illinois State Geological Survey. 
 
Northern Illinois 
Two earthquakes have originated in nearby Carroll and Stephenson Counties.  The following 
provides a brief description of each.  Damage information was unavailable for any of these events. 

 An earthquake originated in unincorporated Stephenson County approximately 2.5 miles 
northwest of Pearl City on November 28, 1907.  This earthquake was originally assessed 
as a magnitude 3.2; however, ISGS recently re-evaluated the historical data and determined 
this event was more likely a magnitude 3.1 earthquake. 

 On January 23, 1928 an earthquake originated in Carroll County approximately one mile 
east of Argo Fay or seven miles south-southwest of Mount Carroll.  This earthquake was 
originally assessed as a magnitude 3.5; however, a recent re-evaluation of the historical 
data by ISGS determined that this event was more likely a magnitude 3.1 earthquake.  This 
earthquake does not appear to have been associated with the Plum River Fault Zone. 

 
In addition to the above referenced events, there have been approximately two dozen other 
earthquakes that have occurred in northern Illinois in the last century, though none of them were 
greater than a magnitude 5.1.  These earthquakes generally caused minor damage within 10 to 20 
miles of the epicenter and were felt over several counties.  Earthquakes greater than a magnitude 
5 are generally not expected in this region.  The following highlights a few of the other recent 
earthquakes that have taken place in northern Illinois. 

Figure EQ-6  
Earthquakes Originating in Northern Illinois 
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 On March 25, 2015 a magnitude 2.9 earthquake took place at Lake in the Hills in McHenry 
County.  This earthquake was felt over several counties.  Damage information was 
unavailable for this event. 

 A magnitude 3.2 earthquake took place on November 4, 2013 on the east side of McCook 
in Cook County.  This earthquake was felt mainly in the Chicago metro area.  Damage 
information was unavailable for this event. 

 On February 10, 2010 a magnitude 3.8 earthquake took place approximately two miles 
northeast of Virgil in Kane County.  This earthquake was felt over much of Illinois, Indiana 
and central and southern Wisconsin.  Some minor structural damage was reported. 

 The largest earthquake to take place in northern Illinois in the past several hundred years 
occurred on May 26, 1909.  The exact location of this magnitude 5.1 earthquake isn’t 
known, but the greatest damage occurred in and near Aurora where many chimneys fell, 
and gas lines were ruptured.  Minor structural damage was reported across northern and 
central Illinois and southern Wisconsin.  Ground shaking was felt over seven states. 

 
Southern Illinois 
Jo Daviess County residents also felt ground shaking caused by several earthquakes that have 
originated in southern Illinois.  The following provides a brief description of a few of the larger 
events that have occurred. 

 On April 18, 2008, a magnitude 5.2 earthquake was reported in southeastern Illinois near 
Bellmont in Wabash County.  The earthquake was located along the Wabash Valley 
seismic zone.  Minor structural damage was reported in several towns in Illinois and 
Kentucky.  Ground shaking was felt over all or parts of 18 states in the central United States 
and southern Ontario, Canada. 

 A magnitude 5.2 earthquake took place on June 10, 1987 in southeastern Illinois near Olney 
in Richland County.  This earthquake was also located along the Wabash Valley seismic 
zone.  Only minor structural damage was reported in several towns in Illinois and Indiana.  
Ground shaking was felt over all or parts of 17 states in the central and eastern United 
States and southern Ontario, Canada. 

 The strongest earthquake in the central United States during the 20th century occurred along 
the Wabash Valley seismic zone in southeastern Illinois near Dale in Hamilton County.  
This magnitude 5.4 earthquake occurred on November 9, 1968 with an intensity estimated 
at VII for the area surrounding the epicenter.  Moderate structural damage was reported in 
several towns in south-central Illinois, southwest Indiana and northwest Kentucky.  Ground 
shaking was felt over all or parts of 23 states in the central and eastern United States and 
southern Ontario, Canada. 

 
Three of the ten largest earthquakes ever recorded within the continental United States took place 
in 1811 and 1812 along the New Madrid seismic zone.  This zone lies within the central Mississippi 
Valley and extends from northeast Arkansas through southeast Missouri, western Tennessee, 
western Kentucky and southern Illinois.  These magnitudes 7.5 and 7.3 major earthquakes were 
centered near the town of New Madrid, Missouri and caused widespread devastation to the 
surrounding region and were felt by people in cities as far away as Pittsburgh, Pennsylvania and 
Norfolk, Virginia. 
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The quakes locally changed the course of the Mississippi River creating Reelfoot Lake in 
northwestern Tennessee.  These earthquakes were not an isolated incident.  The New Madrid 
seismic zone is one of the most seismically active areas of the United States east of the Rockies.  
Since 1974 more than 4,000 earthquakes have been recorded within this seismic zone, most of 
which were too small to be felt. 
 
What locations are affected by earthquakes?  What is the extent of future potential 
earthquakes? 

Earthquake events generally affect the entire County.  Earthquakes, like drought and excessive 
heat, impact large areas extending across an entire region and affecting multiple counties.  Jo 
Daviess County’s proximity to two fault zones makes the entire area likely to be affected by an 
earthquake if these faults become seismically active.  The 2018 Illinois Natural Hazard Mitigation 
Plan classifies Jo Daviess County’s hazard rating for earthquakes as “low.” 
 
According to the USGS, Jo Daviess County can expect less than two occurrences of damaging 
earthquake shaking over a 10,000-year period.  Figure EQ-7 illustrates the frequency of damaging 
earthquake shaking around the U.S. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  Unites State Geological Survey. 
  

Figure EQ-7  
Frequency of Damaging Earthquake Shaking Around the U.S. 
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What is the probability of future earthquake events occurring? 

As with flooding, calculating the probability of future earthquakes changes depending on the 
magnitude of the event.  According to the ISGS, Illinois is expected to experience a magnitude  
3.0 earthquake every year, a magnitude 4.0 earthquake every four years and a magnitude  
5.0 earthquake every 20 years.  The likelihood of an earthquake with a magnitude of 6.3 or greater 
occurring somewhere in the central United States within the next 50 years is between 86% and 
97%. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from earthquakes. 
 
Are the participating jurisdictions vulnerable to earthquakes? 
Yes.  All of Jo Daviess County is vulnerable to earthquakes.  The unique geological formations 
topped with glacial drift soils found in the central United States conduct an earthquake’s energy 
farther than in other parts of the Nation.  Consequently, earthquakes that originate in the Midwest 
tend to be felt at greater distances than 
earthquakes with similar magnitudes 
that originate on the West Coast. 
 
This vulnerability, found throughout 
most of Illinois, exists to a lesser 
degree in the glaciated portion of Jo 
Daviess County and northwest 
Illinois. In these areas the bedrock is 
closer to the surface and the depth of 
the glacial soils is not the same as 
exists elsewhere in Illinois and the 
lower Midwestern states. 
 
The infrequency of major earthquakes, coupled with relatively low magnitude/intensity of past 
events, has led the public to perceive that Jo Daviess County is not vulnerable to damaging 
earthquakes.  This perception has allowed the County and participating jurisdictions to develop 
largely without regard to earthquake safety. 
 
Do any of the participating jurisdictions consider earthquakes to be among their 
community’s greatest vulnerabilities? 

No.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the participating 
jurisdictions, none of the participating jurisdictions considered earthquakes to be among their 
community’s greatest vulnerabilities. 
 
As part of the Critical Facilities Vulnerability Survey, participating jurisdictions were also asked 
to identify critical facilities and infrastructure within in their communities they felt have the 
greatest vulnerability to natural hazards and to which hazards.  The Galena Territory Association 

Earthquake Fast Facts – Impacts/Risk 

Earthquake Risk/Vulnerability: 
 Public Health & Safety – Light/Moderate Quake within 

the County or immediate region: Low 
 Public Health & Safety – Major Quake in the region: 

Low/Medium 
 Buildings/Infrastructure/Critical Facilities – Light/ 

Moderate Quake within the County or immediate region: 
Low 

 Buildings/Infrastructure/Critical Facilities – Major 
Quake in the region: Low/Medium 
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did identify the Smallpox Creek dam (Lake Galena), Nicor’s natural gas distribution pipeline and 
Amoco Oil’s hazardous liquid pipeline as infrastructure with specific vulnerability to earthquake 
within their community. 
 
What impacts resulted from the recorded earthquake events? 

While Jo Daviess County residents felt the earthquakes that occurred in northern Illinois, no 
damages were reported as a result of these events.  Given the magnitude of the great earthquakes 
of 1811 and 1812, it is almost certain that individuals in what is now Jo Daviess County felt those 
quakes; however historical records do not indicate the intensity or impacts that these quakes had 
on the County.  If another earthquake the magnitude of those recorded in 1811 and 1812 occurs 
again along the New Madrid seismic zone, the damage that will be experienced in northern Illinois 
is not expected to be substantial. 
 
What other impacts can result from earthquakes? 

Earthquakes can impact human life, health and public safety.  Figure EQ-8 details the potential 
impacts that may be experienced by the County should a magnitude 6.0 or greater earthquake occur 
in the region. 
 
What is the level of vulnerability to public health and safety from earthquakes? 

The risk or vulnerability to public health and safety from an earthquake is dependent on the 
intensity and location of the event.  Since there are no known faults in Jo Daviess County, the 
likelihood that an earthquake will originate in the County is very small, decreasing the changes for 
catastrophic damages.  However, if a light to moderate earthquake originates within the County or 
from the faults in the immediate region, the risk or vulnerability to public health and safety is 
considered low.  This risk is considered low to medium for a strong earthquake originating in the 
immediate region.  There have not been any earthquakes associated with the fault zones in northern 
Illinois in the last 200 years and these fault zones are not expected to produce an earthquake greater 
than a magnitude 5.0. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to earthquakes? 

Yes.  All existing buildings, infrastructure and critical facilities located in Jo Daviess County and 
the participating jurisdictions are vulnerable to damage from earthquakes.  However, give the 
County’s size (just under 23,000 individuals), it’s population density, the fact that there are very 
few buildings higher than two stories (with the exception of grain elevators, several three to four 
story buildings in East Dubuque and a twelve-block area in downtown Galena where a majority of 
the buildings are three to four stories tall) and earthquakes larger than magnitude 5.0 are not 
expected in this region, the damage is anticipated to be slight with only superficial structure 
damage such as broken windows and cracks in weak plaster and masonry. 
 
While unlikely, if a strong earthquake were to occur in the region then unreinforced masonry 
buildings would be most at risk because the walls are prone to collapse outward.  Steel and wood 
buildings have more ability to absorb the energy from an earthquake while wood buildings with 
proper foundation ties have rarely collapsed in earthquakes.  In this scenario building damage in 
Jo Daviess County could range from moderate to considerable in well-built structures to severe in 
poorly-built structures.   
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Figure EQ-8  

Potential Earthquake Impacts 
Direct Indirect 

Buildings 
 Temporary displacement of businesses, 

households, schools and other critical 
services where heat, water and power are 
disrupted 

 Long-term displacement of businesses, 
households, schools and other critical 
services due to structural damage or fires 

Transportation 
 Damages to bridges (i.e., cracking of 

abutments, subsidence of piers/supports, etc.) 
 Cracks in the pavement of critical roadways 
 Increased traffic on US and State Routes 

(especially if the quake originates along the 
Plum River or Sandwich fault zones) as 
residents move out of the area to seek shelter 
and medical care and as emergency response, 
support services and supplies move south to 
aid in recovery 

 Misalignment of rail lines due to landslides 
(most likely near stream crossings), fissures 
and/or heaving 

Utilities 
 Downed power and communication lines 
 Breaks in drinking water and sanitary sewer 

lines resulting in the temporary loss of service 
 Disruptions in the supply of natural gas due to 

cracking and breaking of pipelines 
Health 
 Injuries/deaths due to falling debris and fires 

Other 
 Cracks in the earthen dams of the lakes and 

reservoirs within the County which could lead 
to dam failures 

Health 
 Use of County health facilities (especially if 

the quake originates along the New Madrid 
Fault) to treat individuals injured closer to the 
epicenter 

 Emergency services (ambulance, fire, law 
enforcement) may be needed to provide aid in 
areas where damage was greater 

Other 
 Disruptions in land line telephone service 

throughout an entire region (i.e., central and 
southern Illinois) 

 Depending on the seasonal conditions 
present, more displacements may be expected 
as those who may not have enough water and 
food supplies seek alternate shelter due to 
temperature extremes that make their current 
housing uninhabitable 

 

 
A listing of the unreinforced masonry buildings that serve as critical infrastructure within the 
participating jurisdictions is not currently available.  As a result, a data deficiency exists in terms 
of comprehensively identifying the risk by jurisdiction to infrastructure and critical facilities to a 
strong earthquake. 
 
An earthquake also has the ability to damage infrastructure and critical facilities such as roads and 
utilities.  In the event of a major earthquake, bridges are expected to experience moderate damage 
such as cracking in the abutments and subsidence of piers and supports.  The structural integrity 
may be compromised to the degree where safe passage is not possible, resulting in adverse travel 
times as alternate routes are taken.  Some rural families may become isolated where alternate paved 
routes do not exist.  In addition, cracks may form in the pavement of key roadways. 
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An earthquake may also down overhead power and communication lines causing power outages 
and disruptions in communications.  Cracks or breaks may form in natural gas pipelines and 
drinking water and sewage lines resulting in temporary loss of service.  In addition, an earthquake 
could cause cracks to form in the earthen dams located within the County, increasing the likelihood 
of a dam failure. 
 
As with public health and safety, the risk or vulnerability to buildings, infrastructure and critical 
facilities is dependent on the intensity and location of the event.  The risk to buildings, 
infrastructure and critical facilities is considered to be low for a light to moderate earthquake that 
originates within the County or immediate region.  This risk is considered low to medium for a 
strong earthquake originating in the region. 
 
Are future buildings, infrastructure and critical facilities vulnerable to earthquakes? 

Yes.  All future buildings, infrastructure and critical facilities located in Jo Daviess County and 
the participating jurisdictions are vulnerable to damage from earthquakes.  While the County and 
seven of the participating community have building codes in place, these codes do not contain 
seismic provisions that address structural vulnerability for earthquakes.  As a result, there is the 
potential for future buildings, infrastructure and critical facilities to face the same vulnerabilities 
as those of existing buildings, infrastructure and critical facilities described previously. 
 
What are the potential dollar losses to vulnerable structures from earthquakes? 

Since property damage information was either unavailable or none was recorded for the 
documented earthquakes that impacted Jo Daviess County, there is no way to accurately estimate 
future potential dollar losses to vulnerable structures.  In addition, there is insufficient data 
available to make useful predictions regarding potential earthquake damages through the use of 
computer modeling. 
 
Given Jo Daviess County’s proximity to minor fault zones and the fact that all structures within 
the County are vulnerable to damage, it is likely that there will be future dollar losses a strong 
earthquake.  As a result, participating jurisdictions were asked to consider mitigation projects that 
could provide wide ranging benefits for reducing the impacts or damages associated with 
earthquakes. 
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3.9 DAMS  

HAZARD IDENTIFICATION 

What is the definition of a dam? 

A dam is an artificial barrier constructed across a stream channel or a man-made basin for the 
purpose of storing, controlling or diverting water.  Dams typically are constructed of earth, rock, 
concrete or mine tailings.  The area directly behind the dam where water is impounded or stored 
is referred to as a reservoir. 
 
According to the U.S. Army Corps of Engineers’ National Inventory of Dams (NID), there are 
approximately 91,468 dams in the United States and Puerto Rico, with 1,662 dams located in 
Illinois.  (The NID is maintained by the U.S. Army Corps of Engineers and is updated 
approximately every two years.)  Of the 1,662 dams in Illinois, approximately 93% are constructed 
of earth. 
 
What is the definition of a dam failure? 

A dam failure is the partial or total collapse, breach or other failure of a dam that causes flooding 
downstream.  In the event of a dam failure, the people, property and infrastructure downstream 
could be subject to devastating damages.  The potential severity of a full or partial dam failure is 
influenced by two factors: 

 the capacity of the reservoir and 

 the density, type and value of development/infrastructure located downstream. 
 
There are two categories of dam failures, “flood” or “rainy day” failures and “sunny day” failures.  
A “flood” or “rainy day” failure usually results when excess precipitation and runoff cause 
overtopping or a buildup of pressure behind a dam which leads to a breach.  Even normal storm 
events can lead to “flood” failures if debris plugs the water outlets.  Given the conditions that lead 
to a “flood” failure (i.e., rainfall over a period of hours or days), there is usually a sufficient amount 
of time to warn and evacuate residents downstream. 
 
Unlike a “flood” failure, there is generally no warning associated with a “sunny day” failure.  A 
“sunny day” failure is usually the result of improper or poor dam maintenance, internal erosion, 
vandalism or an earthquake.  This unexpected failure can be catastrophic because it may not allow 
enough time to warn and evacuate residents downstream. 
 
No one knows precisely how many dam failures have occurred in the United States; however, it’s 
estimated that hundreds have taken place over the last century.  Some of the worst failures have 
caused catastrophic property and environmental damage and have taken hundreds of lives.  The 
worst dam failure in the last 50 years occurred on February 26, 1972 in Buffalo Creek, West Virginia.  
A tailings dam owned by the Buffalo Mining Company failed, taking 125 lives, injuring 1,000 
individuals, destroying 507 homes and causing property damage in excess of $50 million 
(approximately $298.6 million in 2017 based on the Bureau of Labor Statistics Consumer Price 
Index Inflation Calculator.) 
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Dam failures have been documented in every state, including Illinois.  According to the Dam 
Incident Database compiled by the National Performance of Dams Program, there have been  
10 reported dam failures with uncontrolled releases of the reservoir in Illinois since 1950. 
 
What causes a dam failure? 

Dam failures can result from one or more of the following: 

 prolonged periods of rainfall and flooding (the cause of most failures); 

 inadequate spillway capacity resulting in excess flow overtopping the dam; 

 internal erosion caused by embankment or foundation leakage; 

 improper maintenance (including failure to remove trees, repair internal seepage 
problems, maintain gates, valves and other operational components, etc.); 

 improper design (including use of improper construction materials and practices); 

 negligent operation (including failure to remove or open gates or valves during high flow 
periods); 

 failure of an upstream dam on the same waterway; 

 landslides into reservoirs which cause surges that result in overtopping of the dam; 

 high winds which can cause significant wave action and result in substantial erosion; and 

 earthquakes which can cause longitudinal cracks at the tops of embankments that can 
weaken entire structures. 

 
How are dams classified? 

Each dam listed on the National Inventory of Dams is assigned a hazard potential classification 
rating per the “Federal Guidelines for Dam Safety: Hazard Potential Classification System for 
Dams.”  The classification system is based on the potential for loss of life and damage to property 
in the event of a dam failure.  There are three classifications: High, Significant and Low.  Figure 
DF-1 provides a brief description of each hazard potential classification.  It is important to note 
that the hazard potential classification assigned is not an indicator of the adequacy of the dam or 
its physical integrity and in no way reflects the current condition of the dam. 
 

Figure DF-1  
Dam Hazard Classification System 

Hazard 
Potential 

Classification 

Description 

High Those dams where failure or mis-operation result in probable loss of human life, regardless of the 
magnitude of other losses.  The probable loss of human life is defined to signify one or more lives lost. 

Significant Those dams where failure or mis-operation result in no probable loss of human life but can cause 
economic loss, environmental damage, disruption of lifeline facilities or can impact other concerns.  
Significant hazard potential classification dams are often located in predominately rural or agricultural 
areas but could be located in areas with population and significant infrastructure. 

Low 
 

Those dams where failure or mis-operation results in no probable loss of human life and low economic 
and/or or environmental losses.  Losses are principally limited to the dam owner’s property. 

Sources: Federal Emergency Management Agency 
U.S. Army Corps of Engineers 
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HAZARD PROFILE 

According to the USACE National Inventory of Dams, there are seven classified dams located in 
Jo Daviess County.  Of those seven dams, only two have a hazard potential classification of 
“High”.  The remaining five dams all have a hazard potential classification of “Low”, do not have 
reservoirs with immense storage capacities and are not located in densely populated areas.  Due to 
the limited impacts on the population, land use and infrastructure associated with a majority of the 
classified dams, only those dams that have “High” hazard potential classification will be analyzed 
as part of this Plan update. 
 
The following details the location of “High” hazard classified dams, identifies past occurrences of 
dam failures, details the severity or extent of future potential failures (if known); identifies the 
locations potentially affected and estimates the likelihood of future occurrences. 
 
Do any of the participating jurisdictions own “High” hazard classified dams? 
Yes.  There are two “High” hazard classified dams owned by Apple Canyon Lake Property 
Owners’ Association and The Galena Territory Association.  Figure DF-2 provides a brief 
description of each dam. 
 
Are there any other publicly or privately-
owned “High” hazard classified dams 
within the County? 

No.  There are no other publicly or privately-
owned “High” hazard classified dams within 
the County. 
 
When have dam failures occurred previously?  What is the extent of these previous dam 
failures? 

According to Stanford University’s National Performance of Dams Incident Database and 
discussions with Planning Committee members, there are no known recorded dam failures 
associated with either of the “High” hazard classified dams in Jo Daviess County. 
 
What is the extent of future potential dam failures? 

Emergency Action Plans (EAPs) defining the extent or magnitude of potential dam failures (water 
depth, speed of onset and warning times) have been developed for both dams.  However, the EAP 
for the Smallpox Creek Dam was being revised at the time of the Plan update and was not available 
for review in its entirety.  The 2012 Smallpox Creek Dam EAP reviewed as part of the development 
of the original Plan did not include a breach analysis or information defining the extent of a 
potential dam failure.  As a result, a data deficiency exists for the Smallpox Creek Dam. 
 
The EAP for the Apple Canyon Lake Dam includes a breach analysis conducted by the Illinois 
Department of Natural Resources that assumes a 50% Probable Maximum Flood (PMF) would 
occur over a 20-minute period.  The PMF is a rainy day failure scenario that refers to the flood 
magnitude that may be expected from the worst combination of meteorological and hydrologic 
conditions for a watershed. 
 

Dam Failure Fast Facts – Occurrences 

Number of “High” Hazard Classified Dams Located in 
the County: 2 

Number of Classified Dams owned by Participating 
Jurisdictions: 2 

Number of Dam Failures Reported: 0 

Probability of Future Dam Failure Events: Low 
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Figure DF-2  

“High” Hazard Classified Dams Located in Jo Daviess County 
Dam Name Associated 

Waterway 
Owner 
Type 

Owner Dam 
Type 

Primary 
Purpose 

Completion 
Year 

Height 
(feet) 

Length 
(feet) 

Storage 
(acre-feet) 

Impoundment 
Surface Area

(acres) 

Drainage 
Area 

(square 
miles) 

Emergency 
Action 
Plan 

Apple 
Canyon Lake 
Dam 

Hells Branch 
Creek 

Private Apple 
Canyon 

Lake 
Property 
Owners’ 

Association

Earth &
Rockfill

Recreation 1978 78 ft. 1,100 ft. 14,630 ac.-ft. 440 ac. 15.2 sq. mi. Yes 

Smallpox 
Creek Dam 

Smallpox 
Creek 

Private The Galena 
Territory 

Association, 
Inc.

Earth &
Rockfill

Recreation 1974 60 ft. 1,100 ft. 6,500 ac.-ft. n/a n/a Yes 

Sources: Stanford University, National Performance of Dams Program, NPDP Dams Database, 2019. 
U.S. Army Corps of Engineers, National Inventory of Dams Interactive Report, 2019. 
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The 50% PMF occurring over a 20-minue period would overtop the Dam by 1.8 feet and would 
cause a significant rise in water surface elevations for more than 15 miles below the Dam.  Figure 
DF-3 details the incremental rises in water surface elevation due to the modeled failure at selected 
locations below the dam. 
 

Figure DF-3  
Apple Canyon Lake Dam – Water Surface Elevation Rise Estimates for  

50% Probable Maximum Flood Failure 
Location Distance 

Downstream 
from Dam 

(Miles) 

Approximate 
Water Depth 

Before Failure 
(Feet) 

Rise in Water 
Surface Elevation 

Due to Failure 
(Feet) 

Schapville Road 1.7 15 19.6 
Junction with Apple River 5.0 24 14.7 
US Highway 20 9.7 42 8.2 
Hanover 14.4 40* 5.2 

* The Illinois Department of Natural Resources Breach Analysis Report shows portions of 
Hanover would begin to flood prior to the 50% PMF failure of Apple Canyon Lake Dam. 

 
What locations are affected by dam failure? 

Figure DF-4 shows the locations of “High” hazard classified dams in Jo Daviess County.  Dam 
failures have the potential to impact the following communities/unincorporated areas: 

 Elizabeth; 
 Hanover; 
 undeveloped and agricultural land along the Apple River from the Apple Canyon Lake Dam 

to the Mississippi River; and  
 undeveloped and agricultural land along Smallpox Creek from the Smallpox Creek Dam to the 

Mississippi River. 
 
What is the probability of future dam failure events occurring? 

Since none of the “High” hazard dams have experienced a dam failure, it is difficult to specifically 
establish the probability of a future failure.  However, based on the capacity of the reservoirs and 
the scope and type of development and infrastructure located downstream, the probability is 
estimated to be low.  For the purposes of this analysis “low” is defined as having a less than 10% 
chance of occurring in any given year. 
 

HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions, identifies the impacts on 
public health and property (if known) and estimates the potential impacts on public health and 
safety as well as buildings, infrastructure and critical facilities from dam failures. 
 
Are the participating jurisdictions vulnerable to dam failures? 

Yes.  Elizabeth, Hanover and portions of unincorporated Jo Daviess County are vulnerable to the 
dangers presented by dam failures.  None of the other participating jurisdictions or the remainder 
of the County are considered vulnerable. 
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Figure DF-4 

Location of “High” Hazard Classified Dams in Jo Daviess County 
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Do any of the participating jurisdictions consider dam failures to be among their 
community’s greatest vulnerabilities? 

Yes.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the 
participating jurisdictions, the Apple Canyon Lake Property Owners’ Association considers the 
Apple Canyon Lake Dam to be their jurisdiction’s greatest vulnerability.  The respondent for the 
Association indicated that if a breach ever occurs, the drainage to the downstream communities 
could be devastating. 
 
As part of the Critical Facilities Vulnerability Survey, participating jurisdictions were also asked 
to identify critical facilities and infrastructure within in their communities they felt have the 
greatest vulnerability to natural hazards and to which hazards.  The Galena Territory Association 
identified the Smallpox Creek dam (Lake Galena) as infrastructure with specific vulnerability to 
flooding and earthquakes. 
 
None of the other participating jurisdictions consider dam failures to be among their community’s 
greatest vulnerabilities. 
 
What impacts resulted from the recorded dam failures? 

Since there have been no recorded dam failures associated with the “High” hazard classified dams 
in Jo Daviess County, there are no recorded impacts to report. 
 
What other impacts can result from dam failures? 

The impacts from a dam failure are similar to those of a flood.  There is the potential for injuries, 
loss of life, property damage and crop damage.  Depending on the type of dam failure, there may 
be little, if any warning that an event is about to occur, similar to flash flooding.  As a result, one 
of the primary threats to individuals is from drowning.  Motorists who choose to drive over flooded 
roadways run the risk of having their 
vehicles swept off the road and 
downstream.  Flooding of roadways is 
also a major concern for emergency 
response personnel who would have to 
find alternative routes around any 
section of road that becomes flooded 
due to a dam failure. 
 
In addition to concerns about injuries and death, the water released by a dam failure poses the same 
biological and chemical risks to public health as floodwaters.  The flooding that results from a dam 
failure has the potential to force untreated sewage to mix with floodwaters.  The polluted 
floodwaters then transport the biological contaminants into buildings and basements and onto 
roads and public areas.  If left untreated, the floodwaters can serve as breeding grounds for bacteria 
and other disease-causing agents.  Even if floodwaters are not contaminated with biological 
material, basements and buildings that are not properly cleaned can grow mold and mildew, which 
can pose a health hazard, especially for small children, the elderly and those with specific allergies. 
 
Flooding from dam failures can also cause chemical contaminants such as gasoline and oil to enter 
floodwaters if underground storage tanks or pipelines crack and begin leaking during a dam failure 

Dam Failure Fast Facts – Risk 

Dam Failure Risk/Vulnerability: 
 Public Health & Safety: “High” Hazard Classification 

Dams – Medium 
 Buildings/Infrastructure/Critical Facilities: “High” 

Hazard Classification Dams – Medium 
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event.  Depending on the time of year, the water released by a dam failure may also carry away 
agricultural chemicals that have been applied to farm fields and cause damage to or loss of crops. 
 
What is the level of vulnerability to public health and safety from dam failures? 

In terms of the risk or vulnerability to public health and safety from a dam failure, there are several 
factors that must be taken into consideration including the severity of the event, the capacity of the 
reservoir and the extent and type of development and infrastructure located downstream.  When 
these factors are taken into consideration, the overall risk to public health and safety posed by a 
“High” hazard classified dam failure in Jo Daviess County is considered to be medium. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to dam failures? 

Yes.  Figure DF-5 provides a breakdown by Dam of the buildings, infrastructure and critical 
facilities vulnerable to dam failures from the “High” hazard classified dams. 
 
While the update EAP for Smallpox Creek Dam was not available for review in its entirety, The 
Galena Territory Coordinator for Lake Galena and Marina was able to provide the Consultant a 
list of infrastructure and properties located in the Smallpox Creek floodplain downstream of the 
Dam.  This information was used to estimate the buildings, infrastructure and critical facilities 
vulnerable to a dam failure. 
 
The EAP for the Apple Canyon Lake Dam provided a list of buildings and critical facilities to be 
evacuated as well as a map of the potential flood range but did not include a list of potentially-
impacted infrastructure (roads, railroads, etc.).  The Consultant, using the information provided, 
conducted a visual inspection in order to estimate the number of potentially-impact roads. 
 
Depending on whether there is a full or partial dam failure, all of the vulnerable buildings, 
infrastructure and critical facilities may be inundated by water and structural damage may result.  
Because neither of the “High” hazard classified dams have reservoirs that are immense in size, the 
damage sustained from dam failure flooding may not be to the structure, but to the contents of the 
buildings or nearby infrastructure and critical facilities. 
 
In addition to impacting structures, a dam failure can damage roads and utilities.  Roadways, 
culverts and bridges can be weakened by dam failure floodwaters and may collapse under the 
weight of a vehicle.  Power and communication lines, both above and below ground, are also 
vulnerable to dam failure flooding.  Depending on their location and the velocity of the water as it 
escapes the dam, power poles may be snapped causing disruptions to power and communication.  
Water may also get into any buried lines causing damage and disruptions. 
 
As with public health and safety, the risk or vulnerability to buildings, infrastructure and critical 
facilities is dependent on several factors including the severity of the event, the capacity of the 
reservoir and the extent and type of development and infrastructure located downstream.  When 
these factors are taken into consideration, the overall risk posed by a dam failure in Jo Daviess 
County is considered to be medium for the “High” hazard classification dams. 
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Figure DF-5  

Buildings, Infrastructure & Critical Facilities Vulnerable to a Dam Failure 
Dam Name Location Number of Vulnerable Buildings/Infrastructure 

Residential Commercial Infrastructure Critical Facilities 
Apple Canyon Lake 
Dam 

Apple Canyon Lake 
(Unincorp. Jo Daviess 

County) 

56 3 Jo Daviess County 
- Schapville Rd. 
- Salem Rd. 
- Grebner Rd. 
- Apple River Rd. 
- Goosehollow Rd. 
- Becker Rd. 
- Georgetown Rd. 
- Elizabeth Scales Mound Rd. 
- Ebys Mill Rd. 
- Longhollow Rd. 
- US Rte. 20 
- Lone St. 
- Elizabeth Hanover Rd. 
- Steele Rd. 
- IL Rte. 84 
- Fulton Rd./St. 
- Crazy Hollow Rd. 
- Whitton Rd. 
Carroll County 
- Crim Rd./Army Depot Rd. 
- Diehl Rd. 
- BNSF Railway

- Elizabeth Wastewater 
Treatment Facility 

- Hanover Wastewater 
Treatment Facility 

Smallpox Creek Dam The Galena Territory 
(Unincorp. Jo Daviess 

County) 

21 --- - Thunderbay Rd. 
- Mount Hope Rd. 
- Glen Hollow rd. 
- US Rte. 20 
- Irish Hollow Rd. 
- Rocky Hill Rd. 
- Blackjack Rd. 
- River Rd. 
- BNSF Railway

- Mount Hope Refuse 
Facility 

- Electrical Transformer 
Station (Jo-Carroll 
Electric) 

- Sewer Treatment Plant 
(Utilities Inc.) 
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Are future buildings, infrastructure and critical facilities vulnerable to dam failures? 

Yes.  Any future buildings, infrastructure and critical facilities located within the flood path of a 
classified dam are vulnerable to damage from a dam failure.  As a result, future buildings, 
infrastructure and critical facilities face the same vulnerabilities as those of existing buildings, 
infrastructure and critical facilities described previously. 
 
What are the potential dollar losses to vulnerable structures from dam failures? 

Unlike other hazards, there are no standard loss estimation models or methodologies for dam 
failures.  Given that there have been no dam failures recorded for either of the “High” hazard 
classified dams in Jo Daviess County, sufficient information was not available to prepare a 
reasonable estimate of future potential dollar losses to vulnerable structure from dam failures. 
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3.10 LEVEES  

HAZARD IDENTIFICATION 

What is the definition of a levee? 

The U.S. Army Corps of Engineers (USACE or the Corps) defines a “levee” as an earthen 
embankment, floodwall or structure along a water course whose purpose is flood risk reduction or 
water conveyance while the National Flood Insurance Program defines a “levee” as a man-made 
structure, usually an earthen embankment, designed and constructed in accordance with sound 
engineering practices to contain, control or divert the flow of water so as to provide protection 
from temporary flooding.  Levees are typically not designed to hold back water for extended 
periods of time, rather they are meant to provide temporary flood protection from seasonal high 
water, precipitation and other weather events.  While levees reduce the risk from a flooding event, 
they do not eliminate it.  There is always the chance a flood will exceed the capacity of a levee, no 
matter how well it is built. 
 
In Illinois, the Mississippi and Illinois River valleys were largely transformed from permanent, 
seasonal wetlands to highly productive agricultural lands by the construction of levees and the 
organization of drainage districts between 1879 and 1916. 
 
What is the definition of a levee breach? 

A levee breach is a rupture, break or gap in a levee which causes previously contained water to 
flood the land behind the levee.  If the levee breach is identified as a “failure breach” then the 
cause of the breach is known and occurred without overtopping.  In order for a breach to be termed 
a failure breach, an investigation is usually required to determine the cause. 
 
What is the definition of overtopping? 

Overtopping occurs when the water levels contained by the levee exceed the levee’s crest elevation 
and flood the land behind the levee.  The flooding occurs from overflow/overwash (waves) and 
other sources.  In most cases overtopping may damage the levee but not compromise it.  If the 
levee is compromised because of overtopping, then it is identified as an “overtopping breach.” 
 
What causes a levee breach? 

Levee breaches can result from one or more of the following: 

 erosion of the crown and land-side face of the levee caused by overtopping (the higher 
the velocity of flow over the levee, the more quickly that erosion will occur and cause a 
failure of the levee); 

 sand boils and piping resulting from the relatively fast passage of flood waters through 
permeable materials under the base of the levee to the land behind the levee (depending on 
the amount of sand and soil transported by the waters from the base to the surface, the levee 
may settle unevenly, crack or even completely fail); 

 seepage and saturation (prolonged exposure to water will cause levee materials to become 
saturated, leading to seepage and sloughing of the soil on land-side face of the levee and 
resulting in the loss of slope stability and ultimately failure of the levee); 
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 erosion of the river-side slope of the levee as a result of wave action caused by wind and/or 
commercial or recreational vessels over a long period of time (most Illinois levees are 
constructed of sand and alluvial materials, both of which are among the easiest materials 
to erode); 

 structural failures at gates, walls or closure structures; 

 improper maintenance (including failure to maintain gates, walls or closure structures; 
remove trees; fill in holes created by burrowing animals, etc.); and 

 earthquakes which can cause loss of soil strength and destabilize the levee and foundation 
materials. 

 
Who is responsible for regulating levees? 

This is no single agency with responsibility for levee oversight nationwide.  The USACE has 
specific and limited authorities for approximately 2,000 levees across the country, totaling 14,000 
miles.  While the Corps serves as one of the nation’s largest infrastructure stewards, the 
misperception exists that the USACE has universal responsibility for the nation’s levees.  There 
are three different classifications of levees: 
 
 Federally Authorized Levees.  A levee typically designed and built by the Corps in 

cooperation with a local sponsor, then turned over to the local sponsor (i.e. drainage 
district) to operate, maintain, repair and replace the levee. 

 Non-Federally Authorized Levees.  A levee designed and built by a non-federal agency, 
which is responsible for the operation, maintenance, repair and replacement of the levee. 

 Private or Corporate-Owned Levees.  A levee designed and built by a private citizen, 
company or other public entity, which is responsible for the operation, maintenance, repair 
and replacement of the levee.  The Corps has no responsibility for this type of levee. 

 
HAZARD PROFILE 

The following details the levees located in the county; identifies the location of levees of 
significance; details past occurrences of levee failures associated with the levees of significance 
studied; describes the severity or extent of future potential failures (if known); identifies the 
locations potentially affected and estimates the likelihood of future occurrences of levee failures. 
 
Are there any levees located in Jo Davies County? 

Yes.  According to USACE National Database 
there are two levee systems located in Jo 
Daviess County.  Figure LF-1 provides 
additional information the levee systems. 
 
When have levee breaches occurred 
previously?  What is the extent of these 
previous levee breaches? 

There have been no recorded levee breaches along any of the levees studied in Jo Daviess County. 
  

Levee Breach Fast Facts – Occurrences 

Number of Levees of Significance Located in the 
County: 2 

Number of Levee Breaches Reported: 0 

Probability of Future Levee Breach Events: Low 
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Figure LF-1  

Levee Systems of Significance in Jo Daviess County 
Levee System Name Levee 

Category 
Year 

Constructed
# of 

Levee 
Segments 

Length 
of Levee 
(Miles) 

Land 
Protected 

(Acres) 

Inspection 
Rating 

Year 
Inspected

PL 84-99 
Status 

Left Descending Bank 
(LDB) Galena River (South) 

Federally 
Authorized 

1951 1 1.13 39 Minimally 
Acceptable 

2017 Active 

Right Descending Bank 
(RDB) Galena River 
(North) 

Federally 
Authorized 

1951 1 0.52 31 Minimally 
Acceptable 

2017 Active 

Sources: US Army Corps. of Engineers, Rock Island District. 
 US Army Corps. of Engineers, National Levee Database. 

 
What is the extent of future potential levee breaches? 

While Galena provided the Jo Daviess County Emergency Management Agency with the Flood 
Control Operational Plan for the studied levees, an Emergency Action Plans (EAPs)/Emergency 
Preparedness Plans (EPPs) defining the extent or magnitude of potential levee breaches (water 
depth, speed of onset and warning times) either has not been developed or was not available. As a 
result, a data deficiency exists in terms of defining the extent or magnitude of the inundation areas 
associated future potential levee breaches. 
 
What locations are affected by levee breaches? 

Levee breaches along the studied levees have the potential to affect Galena.  Figures LF-2 and  
LF-3 identify the locations potentially impacted by levee breaches. 
 
What is the probability of future levee breach events occurring? 

There are several factors that must be considered when calculating the probability of future levee 
breaches including whether a breach has occurred previously, the age and current conditions of the 
levee, whether proper maintenance is ongoing and the magnitude of the event.  Since none of the 
levees studied in Jo Daviess County have experienced a breach it is difficult to specifically 
establish the probability of future levee breaches associated with these levees; however, it is 
estimated to be relatively low.  For the purposes of this analysis “low” is defined as having a less 
than 10% chance of occurring in any given year. 
 
According to the USACE National Levee Database, both the Left Descending Bank (LBD) Galena 
River levee system and the Right Descending Bank (RBD) Galena River levee system have Levee 
Safety Action Classifications of “Low.”  The USACE’s Levee Safety Senior Oversight Group 
considers the risk associated with overtopping of both D&LDs to be low. 
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Source: US Army Corps of Engineers, National Levee Database. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: US Army Corps of Engineers, National Levee Database. 
 
  

Figure LF-2  
Left Descending Bank Galena River Levee System 

Figure LF-3  
Right Descending Bank Galena River Levee System 
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HAZARD VULNERABILITY 

The following describes the vulnerability to participating jurisdictions associated with the levees 
studied, identifies the impacts on public health and property (if known) and estimates the potential 
impacts on public health and safety as well as buildings, infrastructure and critical facilities from 
levee failures. 
 
Are the participating jurisdictions vulnerable to levee breaches? 

Yes.  Galena is vulnerable to the dangers presented by levee breaches associated with the studied 
levees.  None of the other participating jurisdictions or the remainder of the County are considered 
vulnerable. 
 
Do any of the participating jurisdictions consider levee breaches to be among their 
community’s greatest vulnerabilities? 

Yes.  Based on responses to a Critical Facilities Vulnerability Survey distributed to the 
participating jurisdictions, Galena considers the Galena River levee systems to be their 
jurisdiction’s greatest vulnerability.  The respondent for the City indicated that much of their 
business community is protected by the levee system and they are diligent about inspection, 
maintenance and repair to minimize the risk. 
 
None of the other participating jurisdictions consider levee breaches to be among their 
community’s greatest vulnerabilities. 
 
What impacts resulted from the recorded levee breaches? 
Since there have been no recorded levee breaches associated with the levees studied in Jo Daviess 
County, there are no recorded impacts to report. 
 
What other impacts can result from levee breaches? 

Aside from causing damage to buildings, 
infrastructure and critical facilities, 
floodwaters released due to a levee breach 
also pose biological and chemical risks to 
public health.  Flooding can force untreated 
sewage to mix with floodwaters.  The 
polluted floodwaters then transport the 
biological contaminants into buildings and 
basements and onto roads and public areas.  
If left untreated, the floodwaters can serve as 
breeding grounds for bacteria and other 
disease-causing agents.  Even if floodwaters 
are not contaminated with biological material, basements and buildings that are not properly 
cleaned can grow mold and mildew which can pose a health hazard, especially for small children, 
the elderly and those with specific allergies.  Flooding also has the potential to contaminate 
drinking water sources used for both human and livestock consumption. 
 

Levee Failure Fast Facts – Risk 

Levee Breach Risk/Vulnerability: 
 Public Health & Safety: LDB Galena River levee 

system – Low  
 Public Health & Safety: RDB Galena River levee 

system – Low 
 Buildings/Infrastructure/Critical Facilities: LDB 

Galena River levee system – Low 
 Buildings/Infrastructure/Critical Facilities: RDB 

Galena River levee system – Low to Medium 
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Flooding resulting from a levee breach can also cause chemical contaminants such as gasoline and 
oil to enter the floodwaters if underground storage tanks or pipelines crack and begin leaking 
during an event.  Depending on the time of year, floodwaters also may carry away agricultural 
chemicals that have been applied to farm fields. 
 
What is the level of vulnerability to public health and safety from levee breaches? 

In terms of the risk or vulnerability to public health and safety from a levee breach associated with 
the studied levees, there are several factors that must be taken into consideration including the 
magnitude or severity of the precipitating event (whether an earthquake or flooding); the extent 
and type of development and infrastructure protected by the levee; the amount of time available to 
enact emergency measures such as evacuations; and USACE’s Levee Safety Action Classification 
assessment.  The following provides an evaluation of the risk to public health and safety by levee 
system. 
 
LDB Galena River levee system 
According to the USACE’s National Levee Database, there are only ten people at risk in the LDB 
Galena River levee system.  Based on the USACE’s Levee Safety Action Classification assessment 
and the relatively small number of potentially-impacted individuals, the risk or vulnerability to 
public health and safety is considered to be low.  The USACE’s Levee Safety Senior Oversight 
Group in their Risk Characterization Summary indicated that Galena is very aware of the flood 
risk related to the levee given recent flood events and there are very short evacuation routes out of 
the inundated area. 
 
RDB Galena River levee system 
There are 574 people at risk in the RDB Galena River levee system according to the USACE’s 
National Levee Database.  The risk or vulnerability to public health and safety is considered to be 
low to medium.  This is due in part to the USACE’s Levee Safety Action Classification assessment 
and the number of potentially-impacted individuals.  The USACE’s Levee Safety Senior Oversight 
Group acknowledge that the relatively small leveed area would be subjected to sheet flow and 
numerous, short egress routes are available. 
 
Are existing buildings, infrastructure and critical facilities vulnerable to levee breaches? 

Yes.  Buildings, infrastructure and critical facilities located within the leveed areas associated with 
the studied levees are vulnerable to levee breaches.  Figure LF-4 identifies the number of existing 
structures vulnerable to a levee breach by system, the estimated property value of the vulnerable 
structures and the participating jurisdiction the structures are located within.  These counts were 
acquired from the USACE’s National Levee Database.  The estimated property value is a sum of 
the structure value, structure contents and vehicles in the leveed area.  The value does not include 
economic productivity loss, transportation infrastructure values (i.e., bridges, runways, roads) or 
land value. 
 
Depending on the magnitude of the breach, all of the vulnerable buildings, infrastructure and 
critical facilities may be inundated by water and structural and content damage may result.  In 
addition to impacting structures, a levee breach can damage roads and utilities.  Roadways and 
culverts can be weakened by levee breach floodwaters and may collapse under the weight of a 
vehicle.  Power and communication lines, both above and below ground, are also vulnerable to 
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levee breach flooding.  Depending on their location and the velocity of the water as it escapes the 
levee, power poles may be snapped causing disruptions to power and communication.  Water may 
also get into any buried lines causing damage and disruptions.  Aside from power and 
communication lines, there is no other specific infrastructure/critical facilities that are vulnerable 
to the impacts of a levee breech. 
 

Figure LF-4  
Number of Existing Structures Vulnerable to a Levee Breach 

Levee System Name Number of 
Vulnerable 
Structures 

Estimated Property 
Value of Vulnerable 

Structures 

Structure Location 

Left Descending Bank (LDB) Galena 
River (South) 

5 $464,000 Galena 

Right Descending Bank (RDB) Galena 
River (North) 

169 $128 million Galena 

Source: US Army Corps of Engineers, National Levee Database. 
 
As with public health and safety, the risk or vulnerability to buildings, infrastructure and critical 
facilities is dependent on several factors including the magnitude or severity of the precipitating 
event (whether an earthquake, general flood or flash flood), the extent and type of development 
and infrastructure protected by the levee, the amount of time available to implement emergency 
measures such as sandbagging and the USACE’s Levee Safety Action Classification assessment.  
The following provides an evaluation of the risk to buildings, infrastructure and critical facilities 
by location. 

 
LDB Galena River levee system 
In terms of the LDB Galena River levee system, the risk or vulnerability to existing buildings, 
infrastructure and critical facilities is considered to be low.  This is due in part to the USACE’s 
Levee Safety Action Classification assessment tempered by the type(s) of critical facility(ies) at 
risk.  According to the USACE Risk Characterization Summary, the levee system was overtopped 
by approximately one foot in 2011 without a breach.  There is performance uncertainty related to 
embankment seepage which is driven by the aged culverts in unknown condition and the lack of a 
seepage analysis.  However, the levee has performed well in the past with no flood fight required 
prior to the levee overtopping. 
 
RDB Galena River levee system 
The risk or vulnerability to existing buildings, infrastructure and critical facilities in the RDB 
Galena River levee system is considered to be low to medium, in part due in part to the USACE’s 
Levee Safety Action Classification assessment tempered by the number and type of at-risk 
structures.  According to the USACE Risk Characterization Summary, the levee has been loaded 
up to 33% of the levee height with minimal damage and only some leakage observed under the 
miter gate closure structure.  Under larger loadings, there are concerns with embankment and 
floodwall seepage as well as floodwall stability.  Embankment seepage concerns are related to 
unknown condition and age of the culverts running through the levee.  Floodwall stability concerns 
are primarily based on the uncertainty surrounding the I-wall design. However, the walls in 
question are located on the downstream portion of the system where it ties into high ground. 
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Are future buildings, infrastructure and critical facilities vulnerable to levee breaches? 

Yes.  Any future buildings, infrastructure and critical facilities located within the studied levee 
systems are vulnerable to damage from a levee breach.  As a result, future buildings, infrastructure 
and critical facilities face the same vulnerabilities as those of existing buildings, infrastructure and 
critical facilities described previously. 
 
What are the potential dollar losses to vulnerable structures from levee breaches? 

Unlike other hazards, there are no standard loss estimation models or methodologies for levee 
breaches.  Given that there have been no recorded levee breaches associated with any of the levees 
studied in Jo Daviess County, sufficient information is not available to prepare a reasonable 
estimate of future potential dollar losses to vulnerable structures from a levee breach.  However, 
according to the National Levee Database, the total estimated property value of vulnerable 
structures in the leveed areas is $128,464,000.  Since all of the structures in the leveed areas are 
susceptible to levee breach impacts to varying degrees, this total represents the property exposure 
to levee breach events. 
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3.11 MAN-MADE HAZARDS  

While the focus of this Plan update is on natural hazards, an overview of selected man-made 
hazards has been included.  The Planning Committee recognizes that man-made hazards can also 
pose risks to public health and property.   The extent and magnitude of the impacts that result from 
man-made hazard events can be influenced by natural hazard events.  For example, severe winter 
storms can cause accidents involving trucks transporting hazardous substances.  These accidents 
may lead to the release of these substances which can result in injury and potential contamination 
of the natural environment. 
 
Consequently, the Planning Committee decided to summarize the more prominent man-made 
hazards in Jo Daviess County.  The man-made hazards profiled in this Plan update include: 

 Hazardous Substances 
 Generation 
 Transportation 
 Storage/Handling 

 Waste Disposal 
 Solid Waste 
 Medical Waste 
 Hazardous Waste 

 Hazardous Material Incidents 
 Hazardous Waste Remediation 
 Terrorism 

While the man-made hazards risk assessment does not have the same depth as the natural hazards 
risk assessment, it does provide useful information that places the various man-made hazards in 
perspective. 
 
3.12.1 Hazardous Substances  

Hazardous substances broadly include any flammable, explosive, biological, chemical, or physical 
material that has the potential to harm public health or the environment.  For the purposes of this 
Plan, the term hazardous substance includes hazardous product and hazardous waste.  A hazardous 
waste is defined as the byproduct of a manufacturing process that is either listed or has the 
characteristics of ignitability, corrosivity, reactivity or toxicity and cannot be reused.  A hazardous 
product is all other hazardous material. 
 
Hazardous substances can pose a public health threat to individuals at their workplace and where 
they reside.  The type and quantity of the substance, the pathway of exposure (inhalation, ingestion, 
dermal, etc.), and the frequency of exposure are factors that will determine the degree of adverse 
health effects experienced by individuals.  Impacts can range from minor, short-term health issues 
to chronic, long-term illnesses. 
 
In addition to impacting public health, hazardous substances can also cause damage to buildings, 
infrastructure and the environment.  Incidents involving hazardous substances can range from 
minor (scarring on building floors and walls) to catastrophic (i.e., destruction of entire buildings, 
structural damage to roadways, etc.) and lead to injuries and fatalities.  The number of incidents 
involving hazardous substances in Illinois and across the Nation every year underscores the need 
for trained and equipped emergency responders to minimize damages. 
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Since 1970, significant changes have occurred in regard to how hazardous substances are 
transported and disposed.  Comprehensive regulations and improved safety and industrial hygiene 
practices have reduced the frequency of incidents involving hazardous substances.  Based on the 
small number of facilities in Jo Daviess County that generate and use hazardous substances, the 
population size, transportation patterns, and land use, the probability of a release occurring in Jo 
Daviess County should remain relatively low compared to other counties in Illinois.  The relatively 
low numbers of transportation incidents should not diminish municipal or county commitment to 
emergency management. 
 

HAZARD PROFILE – HAZARDOUS SUBSTANCES 

The following subsections identify the 
general pathways – generation, 
transportation and storage/handling – 
by which hazardous substances pose a 
risk to public health and the 
environment in Jo Daviess County. 
 
3.12.1.1 Generation  

Jo Daviess County has six (6) facilities 
that generate reportable quantities of 
hazardous substances as a result of 
their operations according to the U.S. 
Environmental Protection Agency 
(USEPA) Toxic Release Inventory.  
Figure MMH-1 identifies the 
hazardous substance generators located 
in Jo Daviess County and summarizes 
the substances generated.   
 

Figure MMH-1  
Generators of Solid & Liquid Hazardous Substances – 2017 

(Sheet 1 of 2) 
Name Hazardous Substances Generated Amount Generated 

(Pounds)

East Dubuque    
East Dubuque Nitrogen Fertilizers  Ammonia 1,045,696
LLC. Chromium Compounds (except chromite ore 

minder in the Transvaal region)
16,825 

 Copper Compounds 5,043 

 Formaldehyde 9,067
 Methanol 53,183
 Nickel Compounds 10
 Nitrate Compounds 46,539
 Nitric Acid 300
 Zinc Compounds 135
 Total: 1,176,798

 

Hazardous Substances Fast Facts - Occurrences 

Generation 
Number of Facilities that Generate Reportable Quantities of 
Hazardous Substances (2017):  6 

Transportation 
Number of Roadway Incidents Involving Hazardous 
Substance Shipments (2010-2019): 59 

Number of Railway Accidents/Incidents Involving Hazardous 
Substance Shipments (2009-2019): 3 

Number of Pipeline Incidents Involving Hazardous 
Substances (2010 - 2019): 12 

Storage/Handling 
Number of Facilities that Store/Handle Hazardous Substances 
(2019): 34 

Number of Facilities that Store/Handle Extremely Hazardous 
Substances (2019): 13 
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Figure MMH-1  

Generators of Solid & Liquid Hazardous Substances – 2017 
(Sheet 2 of 2) 

Name Hazardous Substances Generated Amount Generated 
(Pounds) 

East Dubuque Continued…   
Tessenderlo Kerley Inc.  Ammonia 20,368

 Total: 20,368
 

East Dubuque   
Orica USA Inc – Galena Site Ammonia -

 Nitrate Compounds 0
 Total: 0

 

Galena   
Lemfco Inc. Lead 216

 Manganese 249
 Total: 465

Stockton 
Brewster – Stockton Plant Nitrate Compounds 0
 Nitric Acid 0
 Total: 0

Dura Automotive Systems Manganese 88
 Total: 88

* The total Dioxin and Dioxin-like compounds for on-site and off-site reported disposed of or otherwise released 
was less than one (1) gram.  

Source: U.S. Environmental Protection Agency, TRI Explorer, Releases: Facility Report. 
 
3.12.1.2 Transportation  

Roadways 
Illinois has the nation’s third largest interstate system and third largest inventory of bridges. 
According to the Illinois Department of Transportation, there were just over 147,000 miles of 
highways and streets in Illinois in 2018.  Most of the truck traffic in Jo Daviess County is carried 
on U.S. Route 20 and Illinois Route 78. U.S. Route 20 runs across the middle of the County 
connecting East Dubuque with Chicago, while IL Route 78 traverses across the western half of the 
County being in Jacksonville and traveling into Wisconsin and beyond.  Other major roadways 
that carry truck traffic includes IL Route 84, which begins in Colona, IL and traverses north into 
Wisconsin. While this modern roadway system provides convenience and efficiency for 
commuters, it also aids in-state and intra-state commerce which includes the transportation of 
hazardous substances.  A Commodity Flow Study to gauge chemical transport has been conducted 
for Jo Daviess County. 
 
For the purposes of this report a roadway incident is generally defined as an accident/incident that 
occurs while in the process of transporting a hazardous substance(s) on a highway, roadway, access 
drive, field entrance, rest area or parking lot.  Vehicles that experience a release while refueling 
are not considered roadway incidents but are instead considered fixed facility incidents. 
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According to records obtained from the Illinois Emergency Management Agency (IEMA), there 
were eight (8) recorded roadway incidents involving the shipment of hazardous waste and/or 
products in Jo Daviess County from 2010 through 2019.  Figure MMH-2 provides information 
on these incidents. 
 

Figure MMH-2  
Roadway Incidents* Involving Shipments of Hazardous Substances 

2010 – 2019 
Date Area Location Hazardous Product 

Released 
Quantity Released 

5/19/2010 East 
Dubuque 

145 Montgomery Dr. Hydraulic fluid 40-50 gallons 

3/23/2012 The Galena 
Territory 

U.S. Hwy 20 at Long 
Hollow Rd.

Diesel 250 gallons 

5/27/2014 Menominee 15788 U.S. 20 West Runoff from burning 
tires

Around 50 tires 

9/11/2014 Galena 10120 U.S. 20 West Diesel fuel 200-500 gallons 
3/2/2015 Stockton 9795 U.S. Rt. 20 East Diesel fuel Approx. 200 gallons 

12/28/2015 Hanover 3 miles south of 
Hanover on IL Rte. 84

Diesel fuel About 75 gallons 

6/16/2017 The Galena 
Territory 

Hwy. 20 & East of 
Mitchell Rd.  

Road rage #1HD & 
power wash #2HD 

Approx. 50 gallons 

4/16/2019 Stockton 3834 S. Eden Rd.  Anhydrous ammonia 10%  

* For the purposes of this report a roadway incident is generally defined as an accident/incident that occurs while in 
the process of transporting a hazardous substance(s) on a highway, roadway, access drive, field entrance, rest area 
or parking lot.  Vehicles that experience a release while refueling are not considered roadway incidents but are 
instead considered fixed facility incidents. 

 Accident verified in the vicinity of this area. 
Source: Illinois Emergency Management Agency, Hazardous Materials Incident Reports. 
 
Railways 
Illinois’ rail system is the country’s second largest, with the East St. Louis and Chicago terminals 
being two of the nation’s busiest.  In Jo Daviess County there are two rail lines operated by two 
major carriers: Burlington Northern Santa Fe (BNSF) and Canadian National (CN).  BNSF 
operates one rail line that runs north-south across of the County, while CN operates one rail line 
within the County that generally runs east and west. 
 
According to the Association of American Railroads, 4,028,000 carloads (122.1 tons) of freight 
originated in Illinois in 2017 (the latest year for which data is available).  Hazardous substances 
accounted for 318,275 carloads (approximately 9.6 million tons) or 7.9% of the total freight 
handled.  In comparison, 29,261,000 carloads of freight originated in the United States in 2017 
with approximately 2,300,000 carloads (7.9%) involved in the transport of hazardous substances.   
 
The Illinois Commerce Commission (ICC) is required to maintain records on railway 
accidents/incidents which involve hazardous substances.  Their records are divided into three 
categories.  These three categories are described in Figure MMH-3. 
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Figure MMH-3  

ICC Hazardous Substances Railroad Accident/Incidents Classification Categories 
Category Description 

A railroad derailments resulting in the release of the hazards substance(s) being transported
B railroad derailments where hazards substance(s) were being transported but no release 

occurred 
C releases of hazardous substance(s)s from railroad equipment occurred, however no railroad 

derailment was involved

 
Since 2009, there has been one rail accident involving hazardous substances in Jo Daviess County 
according to the ICC.  In comparison, ICC records indicate that since 2009 the annual number of 
railway accidents in Illinois involving hazardous substances has ranged between 35 and 122.  
Figure MMH-4 provides a breakdown by category of the ICC-recorded railway 
accidents/incidents involving hazardous substances.  Included is a comparison of the number of 
accidents/incidents in Jo Daviess County to those in Cook and the Collar Counties as well as the 
rest of Illinois. 
 

Figure MMH-4  
ICC Recorded Railway Accidents/Incidents Involving Hazardous Substances 

2009 – 2018 
(Sheet 1 of 2) 

Year Category Accident/Incident Location 
  Illinois Jo Daviess 

County 
Cook & Collar 

Counties 
All Other 
Counties 

2009 A 5 0 1 4
 B 5 0 3 2
 C 25 0 14 11

2010 A 3 0 2 1
 B 20 0 17 3
 C 80 0 42 38
  

2011 A 8 0 1 7
 B 10 0 9 1
 C 60 0 33 27

2012 A 4 0 2 2
 B 13 0 11 2
 C 73 0 42 31

2013 A 5 0 3 2
 B 23 0 16 7
 C 82 0 51 31
  

2014 A 2 0 2 0
 B 36 0 21 15
 C 84 0 40 44
  

2015 A 4 1 3 0
 B 27 1 15 11
 C 69 0 36 33
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Figure MMH-4  

ICC Recorded Railway Accidents/Incidents Involving Hazardous Substances 
2009 – 2018 

(Sheet 2 of 2) 
Year Category Accident/Incident Location 
  Illinois Jo Daviess 

County 
Cook & Collar 

Counties 
All Other 
Counties 

2016 A 4 0 1 3
 B 14 0 6 8
 C 65 0 33 32

 

2017 A 2 0 1 1
 B 14 0 9 5
 C 69 0 34 35

2018 A 1 0 0 1
 B 8 0 4 4
 C 55 0 24 31

Source: Illinois Commerce Commission. 
 
The top 20 hazardous substances moved by rail through Illinois include: sodium hydroxide, 
petroleum gases (liquefied), sulfuric acid, anhydrous ammonia, chlorine, sulfur, vinyl chloride, 
propane, fuel oil, denatured alcohol, methanol, gasoline, phosphoric acid, hydrochloric acid, 
styrene monomer, carbon dioxide (refrigerated liquid), ammonium nitrate, sodium chlorate, and 
diesel fuel. 
 
Pipelines 
Energy gases (natural gas and liquefied petroleum gas), petroleum liquids (crude oil and gasoline) 
and liquid and gas products used in industrial processes are carried in above-ground and buried 
pipelines across Illinois.  According to the U.S. Department of Transportation’s National Pipeline 
Mapping System, there are two interstate hazardous liquids pipelines, one interstate natural gas 
pipeline, and one intrastate natural gas pipeline systems in Jo Daviess County. One of the 
hazardous liquids pipelines is owned by Amoco Oil Co and one is owned by Enterprise Products 
Operating LLC. Both natural gas pipeline systems are owned by Northern Illinois Gas Company.  
 
Twelve pipeline releases occurred in Jo Daviess County during a ten year period from 2010 
through 2019.  Figure MMH-5 details the location, commodity released, number/type of 
evacuations and any injuries or fatalities. 
 
There have been several high-profile incidents across the Nation, including one in Illinois, which 
have raised public concerns about our aging pipeline infrastructure.  The following provides a brief 
description of each incident. 

 On July 26, 2010 a 30-inch liquid product pipeline rupture near Marshall, Michigan and 
released at least 840,000 gallons of oil into a creek that led to the Kalamazoo River, a 
tributary of Lake Michigan. 

 Soon afterward on September 9, 2010, another pipeline release received national attention.  
A 34-inch liquid product pipeline in the Chicago Suburb of Romeoville, Illinois released 
over 360,000 gallons of crude oil that flowed through sewers and into a retention pond 
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narrowly avoiding the Des Plaines River.  This release triggered numerous odor complaints 
from residents in the adjacent municipalities of Lemont and Bolingbrook.  The property 
damage/cleanup costs were estimated at $46.6 million. 

 
Figure MMH-5  

IEMA Recorded Pipeline Releases Involving Hazardous Substances 
2010 - 2019 

Date Area Location Hazardous 
Substance 
Released 

Evacuations Injuries/ 
Fatalities 

5/4/2010 Menominee 16675 Hwy. 20 
West 

Anhydrous 
ammonia

None none 

10/27/2010 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

11/3/2010 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

7/22/2011 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

11/16/2011 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

11/20/2012 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

9/5/2013 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

10/16/2013 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

3/12/2014 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

9/16/2014 Menominee 16675 U.S. Hwy. 
20 

Anhydrous 
ammonia

None None  

6/29/2017 Menominee 16675 U.S. Hwy. 
20  

Anhydrous 
ammonia

None None  

3/29/2018 Galena 311 Hill St. Untreated 
sanitary 
sewage

None None  

 Accident verified in the vicinity of this area. 
Source: Illinois Emergency Management Agency, Hazardous Materials Incident Reports. 
 
 Also, on September 9, 2010, a 30-inch high pressure natural gas pipeline ruptured in the 

San Francisco suburb of San Bruno, California that resulted in an explosion that killed 
eight people, injured 51, destroyed over 30 homes and damaged an entire neighborhood.  
The property damage was estimated at around $55 million. 

 On March 12, 2014 a gas main rupture in Manhattan, New York that resulted in an 
explosion that killed eight people and leveled two multi-use, five story buildings. 
 

 On May 19, 2015, a 24-inch liquid product pipeline ruptured near Refugio State Beach in 
Santa Barbara County, California and released approximately 100,000 gallons of crude oil.  
The release occurred along a rustic stretch of coastline that forms the northern boundary of 
the Santa Barbara Channel, home to a rich array of sea life.  Oil ran down a ravine and 
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entered the Pacific Ocean, blackening area beaches, creating a 9-mile oil slick and 
impacting birds, marine mammals, fish and coastal and subtidal habitats. 
 

Continual monitoring and maintenance of these pipelines is necessary to prevent malfunctions 
from corrosion, aging, or other factors that could lead to a release.  In addition, to normal wear and 
tear experienced by pipelines, the possibility of sabotage and seismic activity triggering a release 
must be considered when contemplating emergency response scenarios. 
 
3.12.1.3 Storage/Handling  

Beyond knowing where hazardous substances are generated and the methods and routes used to 
transport them, it is important to identify where hazardous substances are handled and stored.  This 
information will help government officials and emergency management professionals make 
informed choices on how to better protect human health, property and the environment and what 
resources are needed should an incident take place.   
 
Records obtained from IEMA’s Tier II database were used to gather information on the facilities 
that generate, use and store chemicals in excess of reportable threshold quantities within Jo Daviess 
County.  The Tier II information was then compared with USEPA’s Toxic Release Inventory (TRI) 
and information from IEPA’s databases.  This review identified thirty-four (34) facilities within 
Jo Daviess County in 2017 that store and handle hazardous substances. 
 
Of these thirty-four (34) facilities, thirteen (13) reported the presence of Extremely Hazardous 
Substances (EHSs) at their facilities.  An “Extremely Hazardous Substance” is any USEPA-
identified chemical that could cause serious, irreversible health effects from an accidental release.  
There are approximately 400 chemicals identified as EHSs.  Stationary sources who possess one 
or more of these substances at or above threshold reporting quantities are required to notify IEMA. 
 
Figure MMH-6 identifies the types of EHSs and the facilities that store and handle them.  Aside 
from EHSs, there are other chemicals, such as water reactives, that can pose risks that are equal to 
or greater than the risks posed by EHSs.  These risks can be identified through a Threat and Hazard 
Identification and Risk Assessment (THIRA). 
 
3.12.2 Waste Disposal 

Waste disposal has caused surface water and ground water contamination in Illinois and across the 
Nation.  Beginning in the late 1970s substantial regulatory changes strengthened the design, 
operating and monitoring requirements for landfills where the majority of waste is disposed.  These 
regulatory changes have helped reduce the public health threat posed by landfills. 
 

HAZARD PROFILE – WASTE DISPOSAL 

The following subsections identify the general pathways – solid, medical and hazardous – by 
which waste disposal poses a risk to public health and the environment in Jo Daviess County. 
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Figure MMH-6  
Extremely Hazardous Substances by Facility – 2017 

Facility Name Extremely Hazardous Substance(s) 
East Dubuque  

AmeriCold Logistics Battery Acid, Ammonia (Anhydrous) 
 

East Dubuque Nitrogen Fertilizers, LLC. Sulfuric Acid, Nitrogen Dioxide, Nitric 
Oxide, Nitric Acid, Anhydrous 
Ammonia

 

Tesenderlo, Inc. –E. Dubuque Ammonia (Anhydrous)
 

Elizabeth  
Stephenson Service Company - Sproule Ammonia (Anhydrous)

 

Galena 
AT&T – Galena Co – Q78160 Sulfuric Acid

 

Stockton 
Brewster – Stockton Plant Nitric Acid, Anhydrous Ammonia,   

 

Dura Automotive Systems, Inc. Sulfuric Acid
 

Pearl Valley Specialty Egg Products Ammonia (Anhydrous)
 

Highland Chemical DBA Agtech of Stockton Gramoxone 
 

Stephenson Service Company – Stockton Ammonia (Anhydrous)
 

Stockton (ID:372281) Sulfuric Acid
 

Warren 
Landmark Services Cooperative – Warren Anhydrous Ammonia

 

Pearl City Elevator, Inc.  Anhydrous Ammonia

Sources: Illinois Emergency Management Agency, Tier II Hazardous Chemical Reports. 
 U.S. Environmental Protection Agency, TRI Explorer. 

 
3.12.2.1 Solid Waste  

While recycling activities have 
reduced the amount of solid waste 
(waste generated in households), the 
majority continues to be disposed of in 
landfills.  As of 2018, there were thirty-
eight (38) landfills operating in 
Illinois. 
 
According IEPA’s Annual Landfill 
Capacity Report issued in September 
2019 there is no commercial landfill 
currently operating in Jo Daviess 
County.   
 
There are currently five Illinois landfills that serve Jo Daviess and the adjacent counties.  These 
landfills include: 

 Winnebago Landfill, Winnebago County; and 

Waste Disposal Fast Facts - Occurrences 

Solid Waste 
Number of Solid Waste Landfills Operating in Jo Daviess 
County (2018): None 

Number of Landfills Serving Jo Daviess and adjacent counties 
(2018): 5 

Potentially-Infectious Medical Waste (PIMW) 
Number of Facilities within the County Permitted to Handle 
PIMW: None 

Hazardous Waste 
Number of Commercial Off-Site Hazardous Waste Treatment 
or Disposal Facilities located in the County: None 
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 Veolia ES Orchard Hills Landfill, Ogle County; and 
 Rochelle Municipal Landfill, Ogle County; and 
 Prairie Hill RDF, Whiteside County; and 
 Lee County Landfill, Lee County 
 

3.12.2.2 Potentially- Infectious Medical Waste  

Potentially-Infectious Medical Waste (PIMW) is generated in connection with medical research; 
biological testing; and the diagnosis, treatment or immunization of human beings or animals.  
PIMW is typically generated at hospitals, nursing homes, medical or veterinary clinics, dental 
offices, clinical or pharmaceutical laboratories and research facilities. 
 
According to IEPA’s list of permitted PIMW Facilities, there are no facilities permitted to accept 
medical waste for disposal in Jo Daviess County. 
 
3.12.2.3 Hazardous Waste  

A hazardous waste is defined as the byproduct of a manufacturing process that is either listed or 
has the characteristics of ignitability, corrosivity, reactivity or toxicity and cannot be reused. 
 
According to IEPA’s Storage, Treatment, Recycling, Incinerating, Transfer Stations and 
Processing list, there are currently no off-site hazardous waste treatment or disposal facilities 
located in Jo Daviess County. 
 
3.12.3 Hazardous Material Incidents 

A hazardous material or hazmat incident refers to any accident involving the release of hazardous 
substances which broadly include any flammable, explosive, biological, chemical, or physical 
material that has the potential to harm public health or the environment.  These incidents can take 
place where the substances are used, generated or stored or while they are being transported.  In 
addition, hazmat incidents also include the release of hazardous substances, such as fuel, used to 
operate vehicles.  These releases can be the result of an accident or a leak. 
 

HAZARD PROFILE – HAZARDOUS MATERIALS INCIDENTS 

From 2010 through 2019, there were fifty-nine (59) hazmat incidents recorded in Jo Daviess 
County. Figure MMH-7 provides information on the hazmat incidents recorded in Jo Daviess 
County.  Of these incidents, twenty-six 
(26) (44%) involved transportation 
incidents/accidents while thirty-two 
(33) (66%) occurred at fixed facilities. 
Twenty-two (22) of the fifty-nine (59) 
transportation incidents/accidents 
(37.2%) involved petroleum-based 
products. 
  

Hazmat Incident Fast Facts - Occurrences 

Number of Hazardous Material Incidents in Jo Daviess 
County (2010-2019): 59 

Number of Transportation-Related Incidents/Accidents: 26 

Number of Fixed Facility-Related Incidents/Accidents: 33 

Average Number of Hazardous Material Incidents 
Experienced Annually: 6 
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Figure MMH-7  

Hazmat Incidents in Jo Daviess County: (2010) – (2019) 
(Sheet 1 of 2) 

Date Location Hazardous Substances Released 
2010  
05/04 Menominee anhydrous ammonia*
05/19 East Dubuque hydraulic fluid†

06/19 Menominee formaldehyde
09/17 Apple Canyon Lake sodium hypochlorite 12.5 percent
10/01 Nora silage leachate 
10/27 Menominee anhydrous ammonia*
11/03 Menominee anhydrous ammonia*
12/25 Menominee carbon dioxide, refrigerated liquid§

2011  
02/23 Stockton gasoline
07/22 Menominee anhydrous ammonia*
07/22 Elizabeth transformer mineral oil 
10/18 Stockton fuel oil
11/10 Menominee anhydrous ammonia
11/16 Menominee anhydrous ammonia*
11/29 Elizabeth transformer oil
12/06 Menominee diesel fuel§

12/08 Menominee anhydrous ammonia
12/12 Menominee anhydrous ammonia

2012  
03/05 East Dubuque gasoline
03/21 Galena liquid dairy cattle manure
03/23 The Galena Territory diesel†

10/30 Galena diesel fuel
11/03 Galena gasoline
11/20 Menominee anhydrous ammonia*

2013  
09/05 Menominee anhydrous ammonia*
10/16 Menominee anhydrous ammonia*

2014  
01/07 Menominee anhydrous ammonia
02/06 Elizabeth gasoline
02/14 East Dubuque gasoline and lube oil
03/12 Menominee anhydrous ammonia
04/03 Galena gasoline and kerosene
04/25 Menominee anhydrous ammonia*
05/27 Menominee runoff from burning tires†

07/14 Stockton sodium hydroxide solution
09/11 Galena diesel fuel†

09/16 Menominee anhydrous ammonia*
11/10 Apple River diesel, gasoline, kerosene

 Incident verified in the vicinity of this location. 
† Incident involved the transportation of a hazardous substance by roadway. 
* Incident involved the transportation for a hazardous substance by pipeline. 
§ Incident involved the transportation of a hazardous substance by rail. 
+ Incident involved the transportation of a hazardous substance by waterway.
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Figure MMH-7  

Hazmat Incidents in Jo Daviess County: (2010) – (2019) 
(Sheet 2 of 2) 

Date Location Hazardous Substances Released 
2015  
02/06 Galena diesel fuel
03/02 Stockton diesel fuel†

03/05 Galena crude oil§

07/22 Menominee anhydrous ammonia
12/20 Stockton solids with chemicals/ 7ph to neutralize 
12/28 Hanover diesel fuel†

2016  
03/15 Menominee anhydrous ammonia
11/24 Nora gasoline, oil+

2017  
02/28 Hanover #2 diesel fuel
03/03 Stockton Rainwater overflow from the separation end of the lagoon 
04/24 Hanover unknown+

06/08 Menominee anhydrous ammonia*
06/16 The Galena Territory road rage #1 & power wash #2HD†

06/29 Menominee anhydrous ammonia*
07/22 Hanover untreated sanitary sewage
08/23 East Dubuque gasoline 
10/27 Galena gasoline

2018  
03/29 Galena Untreated sanitary sewage*
06/26 Menominee anhydrous ammonia

2019  
02/08 Menominee compressor oil
04/16 Stockton anhydrous ammonia †

08/14 Menominee ammonia 
 Incident verified in the vicinity of this location. 
† Incident involved the transportation of a hazardous substance by roadway. 
* Incident involved the transportation for a hazardous substance by pipeline. 
§ Incident involved the transportation of a hazardous substance by rail. 
+ Incident involved the transportation of a hazardous substance by waterway.

 
Based on the recorded incidents, Jo Daviess County experienced an average of 6 hazmat 
incidents annually over the last 10 years.  The types of existing industries; the major 
transportation corridors through the County which include interstate and Illinois highways, rail 
and pipeline; and chemical use within and adjacent to the County suggest that hazmat incidents 
are likely to continue to take place at the rate reflected in the 10-year study period.  Constant 
vigilance, proper training and equipment, and prompt response are needed to minimize the 
potential impacts of each incident. 
 
3.12.4 Waste Remediation 

The improper disposal or containment of special and hazardous waste through the years has led to 
soil, groundwater and surface water contamination of sites across the United States.  In order to 
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safeguard human health and the environment, these contaminants must be removed or neutralized 
so they cannot cause harm.  This process is known as waste remediation. 
 

HAZARD PROFILE – WASTE REMEDIATION 

In Illinois, waste remediation is handled through several programs including the federal Superfund 
program, the State Response Action Program, the state Site Remediation Program and the Leaking 
Underground Storage Tanks Program.  The following provides a brief description of each. 
 
Superfund (CERLCA) Program/National Priorities List 
Superfund is a USEPA-led program to clean up sites within the United States contaminated by 
hazardous waste that has been dumped, left out in the open or otherwise improperly managed and 
which pose a risk to human health and/or the environment.  Sites of national priority among the 
known or threatened releases of hazardous substances, pollutants or contaminants throughout the 
United States and its territories are identified on the National Priorities List (NPL).  Those sites 
that pose the largest threat to public health and the environment are typically found on the NPL. 
 
According to NPL database, there are 
45 Superfund sites in Illinois.  
However, there is one site in Jo Daviess 
County being managed through the 
Superfund program. The Bautsch-
Gray Mine in Galena, IL.  
 
State Response Action Program 
(SRAP)  
The main objective of the State 
Response Action Program (SRAP) is to 
clean up hazardous substances at sites 
that present an imminent and 
substantial threat to human health and 
the environment, but which may not be addressed by other federal or state cleanup programs.  The 
sites handled by the SRAP include abandoned landfills, old manufacturing plants, former waste 
oil recycling operations, contaminated agrichemical facilities and other areas where surface water, 
groundwater, soil and air may be contaminated with hazardous substances.  Since the mid-1980s, 
cleanup activities have been conducted at over 500 sites in Illinois through this Program.  Once 
the threat to human health and the environment has been mitigated, some sites are transferred to 
other state cleanup programs to complete remediation activities. 
 
There are three (3) SRAP sites in Jo Daviess County.  33% of the sites have completed the 
Program. 
 
Illinois Site Remediation Program (SRP) 
The Site Remediation Program (SRP) is a voluntary cleanup program that provides applicants the 
opportunity to receive technical assistance in determining what course of action is needed to 
remediate sites where hazardous substances, pesticides or petroleum may be present.  The goal of 
the SRP is to receive a no further remediation determination from IEPA.  Most site remediation in 

Waste Remediation Fast Facts - Occurrences 

Superfund 
Number of Superfund Sites in the County: 1 

Illinois Site Response Action Program 
Number of SRAP Sites in the County: 3 

Illinois Site Remediation Program 
Number of SRP Sites in the County: 3 

Number of SRP Sites with NFR Letters: 3 

Illinois Leaking Underground Storage Tanks Program 
Number of LUST Sites in County: 99 

Number of LUST Sites with NFR/Non-Lust/4Y Letters: 77 
(77%) 
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Illinois is handled through this Program.  Since the mid-1980s, remediation activities have been 
conducted and monitored at approximately 5,800 sites in Illinois.  Applicants who successfully 
demonstrate, through proper investigation and, when warranted, remedial action, that 
environmental conditions at their remediation site do not present a significant risk to human health 
or the environment receive a No Further Remediation (NFR) letter from IEPA.  The NRF letter 
signifies a release from further responsibilities under the Illinois Environmental Protection Act for 
a portion  
 
There are three (3) SRP sites in Jo Daviess County.  All of the SRP sites have received NFR 
letters.   
 
Leaking Underground Storage Tank Program (LUST) 
The Leaking Underground Storage Tanks Program (LUST) oversees remedial activities associated 
with petroleum product releases from underground storage tanks (UST).  This Program began in 
the late 1980s as a result of the threats posed by vapors in homes and businesses, contaminated 
groundwater, and contaminated soil.  In Illinois over 14,500 acres of soil contaminated by leaking 
underground tanks have been remediated between 1988 and 2010 (the most recent year for which 
data was available). 
 
In Jo Daviess County there are one hundred (100) sites involving the remediation of petroleum 
product releases from underground storage tanks.  Seventy of the one hundred LUST sites 
(approximately 70%) have received NFR, Non-Lust or 4Y Letters or remediation is virtually 
complete. 
 
3.12.5 Terrorism 

Terrorism has different definitions across the globe.  For the purpose of this Plan, terrorism will 
be defined as any event that includes violent acts which threaten, or harm lives, health or property 
conducted by domestic or foreign individuals or groups aimed at civilians, the federal 
government or symbolic locations intended to cause widespread fear. 
 

HAZARD PROFILE – TERRORISM 

The attack on the World Trade Center and the Pentagon on September 11, 2001 by foreign 
terrorists galvanized national action against terrorism and resulted in the creation of the United 
States Department of Homeland Security.  While the number of terrorist activities garnering 
national attention in the U.S. has been 
relatively small, approximately 
181,691 terrorist events have occurred 
worldwide between 1970 and 2017, 
according to the National Consortium 
for the Study of Terrorism and 
Responses to Terrorism (the 
Consortium).  During this same time 
span, the Consortium documented 
2,836 terrorist events within the U.S. 
 

Terrorism Fast Facts – Occurrences* 

Number of Recorded Terrorism Events Worldwide (1970 – 
2017): 181,691 

Number of Recorded Terrorism Events in the United States 
(1970 – 2017): 2,836 

Number of Recorded Terrorism Events in Illinois (1970 – 
2017): 113 
* Based on data from the National Consortium for the Study of Terrorism 

and Responses to Terrorism (START) Global Terrorism Database. 
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Acts of terrorism have resulted in fatalities and injuries as a result of kidnappings, hijackings, 
bombings, and the use of chemical and biological weapons.  The Global Terrorism Database has 
documented 3,516 American fatalities in the United States between 1995 and 2017 from terrorist 
attacks.  The attacks on September 11, 2001 account for 3,001of the 3,516 fatalities.  A search of 
the Global Terrorism Database identified 113 incidents of terrorism in Illinois between 1970 and 
2017.  These incidents resulted in six fatalities and 37 injuries. 
 
The Federal Bureau of Investigation’s (FBI) provides supporting documentation on domestic 
terrorist attacks in a series of reports on terrorism.  These reports provide a chronological summary 
of terrorist incidents in the United States with detailed information on attacks between 1980 and 
2005.  During this time period, 192 incidents were documented within the United States.  Six of 
these incidents occurred in Illinois; five in the Chicago area and one downstate. 
 
On September 24, 2009, a single individual from Macon County sought to carry out his anger at 
the federal government by detonating a van filled with explosive outside of the Federal Courthouse 
in Springfield.  This attempt was thwarted by the FBI. 
 
More recently an active shooter incident occurred at the High School in Dixon.  On May 16, 2018 
at around 8:00 a.m. in the morning approximately 180 students were in the school’s gymnasium 
practicing for graduation when a 19-year-old boy, armed with a 9mm semi-automatic rifle, fired 
several shots near the gymnasium.  The school’s resource officer confronted the shooter, who fled 
from the school on foot.  The shooter fired several shots at the resource officer, who returned fire, 
wounding the shooter in the shoulder.  The gunman suffered non-life threatening injuries.  No 
students or staff were injured in the incident.  Faculty and staff barricaded doors and took cover as 
the incident unfolded.   
 
It is impossible to predict with any reasonable degree of accuracy how many terrorism events 
might be expected to occur in Jo Daviess County or elsewhere in Illinois.  Although targets for 
terrorist activity are more likely centered in larger urban areas, recruitment, training and other 
support activities, such as the ones described above, have occurred in rural areas. 
 
The economic resources available to some terrorist groups coupled with the combination of global 
tensions, economic uncertainty and frustration towards government appear to have recently raised 
the frequency of attempts.  Enhanced efforts by law enforcement officials and civilian vigilance 
for unusual activity or behavior will be needed to repel terrorists whether they are domestic or 
foreign in origin. 
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4.0 MITIGATION STRATEGY  
The mitigation strategy identifies how participating jurisdictions are going to reduce or eliminate 
the potential loss of life and property damage that results from the natural and man-made hazards 
identified in the Risk Assessment section of this Plan.  The strategy includes: 

 Reviewing and updating the mitigation goals.  Mitigation goals describe the objective(s) 
or desired outcome(s) that the participants would like to accomplish in term of hazard and 
loss prevention.  These goals are intended to reduce or eliminate long-term vulnerabilities 
to and man-made natural hazards. 

 Evaluating the status of the existing mitigation actions and identifying a comprehensive 
range of jurisdiction-specific mitigation actions including those related to continued 
compliance with the National Flood Insurance Program (NFIP).  Mitigation actions are 
projects, plans, activities or programs that achieve at least one of the mitigation goals 
identified. 

 Analyzing the existing and new mitigation actions identified for each jurisdiction.  This 
analysis ensures each action will reduce or eliminate future losses associated with the 
hazards identified in the Risk Assessment section. 

 Reviewing and updating the mitigation actions prioritization methodology.  The 
prioritization methodology outlines the approach used to prioritize the implementation of 
each identified mitigation action. 

 Identifying the entity(s) responsible for implementation and administration.  For each 
mitigation action, the entity(s) responsible for implementing and administering that action 
is identified as well as the timeframes for completing the actions and potential funding 
sources. 

 Conducting a preliminary cost/benefit analysis of each mitigation action.  The qualitative 
cost/benefit analysis provides participants a general idea which actions are likely to provide 
the greatest benefit based on the financial cost and staffing efforts needed. 

 
As part of the Plan update, the mitigation strategy was reviewed and revised.  A detailed discussion 
of each aspect of the mitigation strategy and any updates made is provided below. 
 
4.1 MITIGATION GOALS REVIEW  
As part of the Plan update process, the mitigation goals developed in the original Plan were 
reviewed.  Planning Committee members were provided the original list of hazard mitigation goals 
at the first meeting held on October 29, 2019.  Members were asked to review the list and consider 
whether any changes needed to be made or if additional goals should be included.  The group then 
discussed the list of goals and approved them with no changes.  Figure MIT-1 lists the approved 
mitigation goals. 
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Figure MIT-1  

Mitigation Goals 
Goal 1 Educate people about the hazards (natural and man-made) they face and the ways they can protect 

themselves, their homes, and their businesses from those hazards. 
Goal 2 Protect the lives, health, and safety of the people and animals in the County from the dangers of 

natural and man-made hazards. 
Goal 3 Protect existing infrastructure and design new infrastructure (roads, bridges, utilities, water 

supplies, sanitary sewer systems, etc.) to be resilient to the impacts of natural and man-made 
hazards. 

Goal 4 Incorporate natural and man-made hazard mitigation into community plans and regulations. 
Goal 5 Place a priority on protecting public services, including critical facilities, utilities, roads and 

schools. 
Goal 6 Preserve and protect the rivers and floodplains in our County. 

Goal 7 
Ensure that new developments do not create new exposures to damage from natural and man-
made hazards. 

Goal 8 
Protect historic, cultural, and natural resources from the effects of natural and man-made 
hazards. 

 
4.2 EXISTING MITIGATION ACTIONS REVIEW 
The Plan update process included a review and evaluation of the existing hazard mitigation 
actions listed in the original Plan.  Each jurisdiction who chose to participate in the Plan update 
was provided a copy of their original list of existing mitigation actions at the first meeting held on 
October 29, 2019.  They were asked to identify those actions that were either in progress or that 
had been completed since the original Plan was adopted in 2013.  Figure MIT-2 through Figure 
MIT-12 located at the end of this section, summarize the results of this evaluation by jurisdiction.  
 
4.3 NEW MITIGATION ACTION IDENTIFICATION 
Following the review and evaluation of the existing mitigation actions, the Planning Committee 
members were asked to consult with their respective jurisdictions to identify new, jurisdiction-
specific mitigation actions. 
 
Representatives of the following jurisdictions were also asked to identify mitigation actions that 
would ensure their continued compliance with the National Flood Insurance Program. 

 East Dubuque 
 Galena 

 Hanover 
 Jo Daviess County 

 Stockton 

 
The compiled lists of new mitigation actions were then reviewed to assure the appropriateness and 
suitability of each action.  Those actions that were not deemed appropriate and/or suitable were 
either reworded or eliminated. 
 
4.4 MITIGATION ACTION ANALYSIS 
Next, those existing mitigation actions retained, and the new mitigation actions identified were 
assigned to one of four broad mitigation action categories which allowed Planning Committee 
members to compare and consolidate similar actions.  Figure MIT-13 identifies each mitigation 
action category and provides a brief description. 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 168 

 
Figure MIT-13  

Types of Mitigation Activities 
Category Description 

Local Plans & 
Regulations 

(LP&R) 

Local Plans & Regulations include actions that influence the way land and buildings 
are being developed and built.  Examples include: stormwater management plans, 
floodplain regulations, capital improvement projects, participation in the NFIP 
Community Rating System, comprehensive plans, and local ordinances (i.e., building 
codes, etc.) 

Structure & 
Infrastructure 

Projects 
(S&IP) 

Structure & Infrastructure Projects include actions that protect infrastructure and 
structures from a hazard or remove them from a hazard area.  Examples include: 
acquisition and elevation of structures in flood prone areas,  burying utility lines to 
critical facilities, construction of community safe rooms, install “hardening” 
materials (i.e., impact resistant window film, hail resistant shingles/doors, etc.) and 
detention/retention structures. 

Natural System 
Protection (NSP) 

Natural System Protection includes actions that minimize damage and losses and also 
preserve or restore natural systems.  Examples include: sediment and erosion control, 
stream restoration and watershed management. 

Education & 
Awareness Programs 

(E&A) 

Education & Awareness Programs include actions to inform and educate citizens, 
elected officials and property owners about hazards and the potential ways to mitigate 
them.  Examples include: outreach/school programs, brochures and handout 
materials, becoming a StormReady community, evacuation planning and drills, and 
volunteer activities (i.e., culvert cleanout days, initiatives to check in on the 
elderly/disabled during hazard events such as storms and extreme heat events, etc.)

 
Each mitigation action was then analyzed to determine: 

 the hazard or hazards being mitigated; 

 the general size of the population affected (i.e., small, medium or large); 

 the goal or goals fulfilled; 

 whether the action would reduce the effects on new or existing buildings and infrastructure; 
and 

 whether the action would ensure continued compliance with the National Flood Insurance 
Program. 

 
4.5 MITIGATION ACTION PRIORITIZATION METHODOLOGY REVIEW 
The Plan update process also included a review of the original methodology developed to prioritize 
mitigation actions.  This original prioritization methodology is based on two key factors: 1) the 
frequency of the hazard and 2) the degree of mitigation attained.  It was presented to the Planning 
Committee members at the second meeting held on February 4, 2020.  The group reviewed and 
discussed the methodology and chose to approve it with no changes. 
 
Figure MIT-14 identifies and describes the four-tiered prioritization methodology re-adopted by 
the Committee.  The methodology developed provides a means of objectively determining which 
actions have a greater likelihood of eliminating or reducing the long-term vulnerabilities associated 
with the most frequently-occurring natural and man-made hazards. 
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Figure MIT-14  
Mitigation Action Prioritization Methodology 

 Hazard 

Most Significant Hazard 
(M) 

(i.e., severe storms, severe 
winter storms/extreme cold, 

floods, tornadoes) 

Less Significant Hazard 
(L) 

(i.e., excessive heat, drought, 
earthquakes, landslides,  

dam failures) 

M
it

ig
at

io
n

 A
ct

io
n

 

Mitigation Action 
with the Potential to 
Virtually Eliminate 

or Significantly 
Reduce Impacts  

(H) 

HM 
mitigation action will virtually 

eliminate damages and/or 
significantly reduce the 

probability of fatalities and 
injuries from the most 

significant hazards

HL 
mitigation action will virtually 

eliminate damages and/or 
significantly reduce the 

probability of fatalities and 
injuries from less significant 

hazards 

Mitigation Action 
with the Potential to 

Reduce Impacts 
(L) 

LM 
mitigation action has the 

potential to reduce damages, 
fatalities and/or injuries from 
the most significant hazards 

LL 
mitigation action has the 

potential to reduce damages, 
fatalities and/or injuries from 

less significant hazards 

 
While prioritizing the actions is useful and provides participants with additional information, it is 
important to keep in mind that implementing any the mitigation actions is desirable regardless of 
which prioritization category an action falls under. 
 
4.6 MITIGATION ACTION IMPLEMENTATION, ADMINISTRATION & 

COST/BENEFIT ANALYSIS 
Finally, each participating jurisdiction was asked to identify how the mitigation actions will be 
implemented and administered.  This included: 

 Identifying the party or parties responsible for oversight and administration. 

 Determining what funding source(s) are available or will be pursued. 

 Describing the time frame for completion. 

 Conducting a preliminary cost/benefit analysis. 
 
Oversight & Administration 
It is important to keep in mind that most of the participating jurisdictions have extremely limited 
capabilities related to organization and staffing for oversight and administration of the identified 
mitigation actions.  Five of the ten participating residential communities are very small in size, 
with populations of less than 850 individuals.  Galena, the largest community in Jo Daviess 
County, has less than 3,500 individuals.  In most cases these communities have minimal staff who 
are only employed part-time.  Their organizational structure is such that most have very few offices 
and/or departments.  Those in charge of the offices/departments often lack the technical expertise 
needed to individually oversee and administer the identified mitigation actions.  As a result, most 
of the participating communities identified the village board/city council as the entity responsible 
for oversight and administration simply because it is the only practical option given their 
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organizational constraints.  Other participants felt that oversight and administration fall under the 
purview of the entity’s governing body (board/council) and not individual departments. 
 
Funding Sources 
While the Blackhawk Hills Regional Council has the ability to provide grant writing services to 
Jo Daviess County, many of the participating jurisdictions do not have city/county administrators 
with grant writing capabilities.  As a result, assistance was needed in identifying possible funding 
sources for the identified mitigation actions.  The consultant provided written information to the 
participants about FEMA and non-FEMA funding opportunities that have been used previously to 
finance mitigation actions.  In addition, funding information was discussed with participants 
during planning committee meetings and in one-on-one contacts so that an appropriate funding 
source could be identified for each mitigation action. 
 
A handout was prepared and distributed that provided specific information on the non-FEMA grant 
sources available including the grant name, the government agency responsible for administering 
the grant, grant ceiling, contact person and application period among other key points.  Specific 
grants from the following agencies were identified: United State Department of Agricultural – 
Rural Development (USDA – RD), Illinois Department of Agriculture (IDOA), Illinois 
Department of Commerce and Economic Opportunity (DCEO), Illinois Environmental Protection 
Agency (IEPA), Illinois Department of Natural Resources (IDNR) and Illinois Department of 
Transportation (IDOT). 
 
The funding source identified for each action is the most likely source to be pursued.  However, if 
grant funding is unavailable through the most likely or other suggested sources, then 
implementation of medium and large-scale projects and activities is unlikely due to the budgetary 
constraints experienced by most, if not all, of the participants due to their size, projected population 
growth and limited revenue streams.  It is important to remember that the population for the entire 
County is just under 23,000 individuals.  Five of the eight communities have populations of less 
than 850 individuals.  Most of the jurisdictions struggle to maintain and provide the most critical 
of services to their residents.  Additional funding is necessary if implementation is to be achieved. 
 
Time Frame for Completion 
The time frame for completion identified for each action is the timespan in which participants 
would like to see the action successfully completed.  In many cases, however, the time frame 
identified is dependent on obtaining the necessary funding.  As a result, a time range has been 
identified for many of the mitigation actions to allow for unpredictability in securing funds. 
 
Cost/Benefit Analysis 
A preliminary qualitative cost/benefit analysis was conducted on each mitigation action.  The costs 
and benefits were analyzed in terms of the general overall cost to complete an action as well as the 
action’s likelihood of permanently eliminating or reducing the risk associated with a specific 
hazard.  The general descriptors of high, medium and low were used.  These terms are not meant 
to translate into a specific dollar amount, but rather to provide a relative comparison between the 
actions identified by each jurisdiction. 
 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 171 

This analysis is only meant to give the participants a starting point to compare which actions are 
likely to provide the greatest benefit based on the financial cost and staffing effort needed.  It was 
repeatedly communicated to the Planning Committee members that when a grant application is 
submitted to IEMA/FEMA for a specific action, a detailed cost/benefit analysis will be required to 
receive funding. 
 
4.7 RESULTS OF MITIGATION STRATEGY 
Figures MIT-15 through MIT-25, located at the end of this section, summarize the results of the 
mitigation strategy.  The mitigation actions are arranged alphabetically by participating 
jurisdiction following the County and include both existing and new actions. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 1 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Emergency Management Agency 
Conduct county-wide hazardous substances commodity 
flow analysis. 

   2016 
2018

Phase I completed August 2016 & Phase II 
completed August 2018.  

Planning & Development 
Make the most recent Flood Insurance Rate Maps 
available at the Building & Zoning Office to assist the 
public in considering where to construct new buildings 
and make County Officials aware of these maps and issues 
related to construction in a floodplain. 

     

Make information materials available to the public about 
the National Flood Insurance Program’s voluntary 
Community Rating System. 

     

Sheriff’s Office 
Retrofit the Sheriff’s Conference Room to serve as an 
Emergency Operations Center during hazard events.

     

Purchase and install storm warning sirens at strategic 
locations in unincorporated Jo Daviess County. 

     

Purchase and install emergency backup generators at 
County buildings to provide uninterrupted power during 
outages. 

     

Purchase a reverse 911 telephone warning system to notify 
residents/ responders of emergency information. 

   2017  

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 2 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department 
Conduct hydrologic/hydraulic study to determine the 
cause and suggest appropriate solutions to address 
recurring drainage and flooding issues at various locations, 
including but not limited to Willow Road, Bethel Road 
Bridge over Rush Creek and Center Road Bridge over 
Lawhorn Creek. 

     

Select, design and construct appropriate remedy to 
alleviate recurring drainage and flooding issues at various 
locations, including but not limited to Willow Road, 
Bethel Road Bridge over Rush Creek and Center Road 
Bridge over Lawhorn Creek. 

     

Upsize culvert near 1540 S. Massbach Road to alleviate 
roadway damage caused by water overtopping the road 
during heavy rains. 

     

Highway Department – Berreman Township 
Install riprap at Fitzsimmons Road Bridge over Davis 
Creek south of 9458 S. Fitzsimmons Road to protect the 
bridge channel from scour and erosion caused by swiftly 
moving water. 

     

Install riprap at S. Town Hall Road Bridge over the Plum 
River to protect the bridge channel from scour and erosion 
caused by swiftly moving water. 

     

Upsize culvert between 13300 E. Crab Creek Road and 
Loran Road to alleviate recurring drainage issues. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 3 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Berreman Township Continued… 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
issues between 11221 S. Skunk Hollow Road and 11301 
S. Skunk Hollow Road caused by an unnamed creek that 
runs parallel to the road. 

     

Select, design and construct appropriate remedy to 
alleviate recurring flooding issues between 11221 S. 
Skunk Hollow Road and 11301 S. Skunk Hollow Road 
caused by an unnamed creek that runs parallel to the road.

     

Highway Department – Derinda Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to address recurring roadway 
flooding issues caused by Rush Creek and Little Rush 
Creek at multiple locations along Creek Road. 

     

Select, design and construct the appropriate remedy(s) to 
address recurring roadway flooding issues caused by Rush 
Creek and Little Rush Creek at multiple locations along 
Creek Road. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
issues on Gamble Hill Road at the Rush Creek Bridge. 

     

Select, design and construct appropriate remedy to address 
recurring roadway flooding issues on Gamble Hill Road at 
the Rush Creek Bridge. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 4 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Derinda Township Continued… 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address the repeated loss of 
roadway surface (aggregate) on the steep hill near 700 E. 
Heer Road that occurs during heavy rains. 

     

Select, design and construct appropriate remedy to address 
the loss of roadway surface (aggregate) on the steep hill 
near 700 E. Heer Road that occurs during heavy rains.

     

Highway Department – East Galena Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address the repeated loss of 
roadway surface (aggregate) on the steep hill between 
5901 N. Bowden Road and 7964 N. Bowden Road that 
occurs during heavy rains. 

     

Select, design and construct appropriate remedy to address 
the loss of roadway surface (aggregate) on the steep hill 
between 5901 N. Bowden Road and 7964 N. Bowden 
Road that occurs during heavy rains. 

     

Upsize culvert on Glen Hollow Road near Small Pox 
Creek to alleviate roadway damage caused by water 
overtopping the road during heavy rains. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 5 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Elizabeth Township 
Upsize Rodden Road culvert just north of the intersection  
of Rodden Road and Saw Mill Road to alleviate roadway 
damage caused by water overtopping the road during 
heavy rains. 

     

Upsize culvert near 3241 Westin Road to alleviate 
roadway damage caused by water overtopping the road 
during heavy rains. 

     

Upsize Cooper Road culvert near the intersection of 
Cooper Road and Westin Road to alleviate roadway 
damage caused by water overtopping the road during 
heavy rains. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by floodwaters from the Apple River overtopping Lone 
Street near its intersection with US Route 20. 

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by floodwaters from the 
Apple River overtopping Lone Street near its intersection 
with US Route 20. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 6 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Elizabeth Township Continued… 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by floodwaters from the Apple River overtopping 
Longhollow Road near its intersection with US Route 20.

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by floodwaters from the 
Apple River overtopping Longhollow Road near its 
intersection with US Route 20. 

     

Highway Department – Guilford Township 
Install riprap at Cording Road Bridge over Small Pox 
Creek to protect the bridge channel from scour and erosion 
caused by swiftly moving water. 

   2015 Riprap installed. 

Install riprap at W. Gilford Road Bridge over Small Pox 
Creek near 4075 W. Gilford Road to protect the bridge 
channel from scour and erosion caused by swiftly moving 
water. 

   2015  

Upsize culvert near 4691 N. Mill Creek Road to alleviate 
roadway damage caused by water overtopping the road 
during heavy rains. 

   2018 Larger culvert installed. 

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address the large outlet scour hole 
compromising the concrete end section of the Thunder 
Bay Road culvert near the intersection of Thunder Bay 
Road and Guilford Road. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 7 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Guilford Township Continued… 
Select, design and construct appropriate remedy to address 
the large outlet scour hole compromising the concrete end 
section of the Thunder Bay Road culvert near the 
intersection of Thunder Bay Road and Guilford Road.

     

Install riprap at Menzmer Road Bridge near 160 E. 
Menzmer Road to protect the bridge channel from scour 
and erosion caused by swiftly moving water. 

   2015 Riprap installed. 

Install riprap at N. Mill Creek Road Bridge over Mill 
Creek near 4283 N. Mill Creek Road to protect the bridge 
channel from scour and erosion caused by swiftly moving 
water. 

   2015 Riprap installed. 

Highway Department – Hanover Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
issues caused by the Apple River at the Elizabeth Hanover 
Road Bridge near the intersection of Elizabeth Hanover 
Road and Steele Road. 

     

Select, design and construct appropriate remedy to address 
recurring roadway flooding issues caused by the Apple 
River at the Elizabeth Hanover Road Bridge near the 
intersection of Elizabeth Hanover Road and Steele Road.

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to address recurring roadway 
flooding at multiple locations along Steele Road. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 8 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Hanover Township Continued… 
Select, design and construct the appropriate remedy(s) to 
address recurring roadway flooding at multiple locations 
along Steele Road. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
at Whitton Road Bridge over the Apple River. 

     

Select, design and construct the appropriate remedy to 
address recurring roadway flooding at Whitton Road 
Bridge over the Apple River. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
at Crazy Hollow Road Bridge over the Apple River. 

     

Select, design and construct the appropriate remedy to 
address recurring roadway flooding at Crazy Hollow Road 
Bridge over the Apple River. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
by recurring roadway flooding at multiple locations along 
Blanding Road. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused by recurring roadway 
flooding at multiple locations along Blanding Road.

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 9 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Hanover Township Continued… 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
at Rush Road Bridge over Rush Creek. 

     

Select, design and construct the appropriate remedy to 
address recurring roadway flooding at Rush Road Bridge 
over Rush Creek. 

     

Highway Department – Menominee Township 
Upsize Station Road culvert between 14677 W. Station 
Road and 15002 W. Station Road to alleviate roadway 
damage caused by water overtopping the road during 
heavy rains. 

     

Highway Department – Nora Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by floodwaters from tributaries of Yellow Creek 
overtopping the roadway at the Howardsville Road Bridge 
near the intersection of Howardsville Road and 
Mammoser Road. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused by floodwaters from 
tributaries of Yellow Creek overtopping the roadway at 
the Howardsville Road Bridge near the intersection of 
Howardsville Road and Mammoser Road. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 10 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Pleasant Valley Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
by frequent flooding at various locations, including but not 
limited to Fitzsimmons Road, Brunner Road, Knapp Road, 
Groezinger Road, Elmoville Road and Good Hope Road.

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused by frequent flooding at 
various locations, including but not limited to 
Fitzsimmons Road, Brunner Road, Knapp Road, 
Groezinger Road, Elmoville Road and Good Hope Road.

     

Highway Department – Rice Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
by Mississippi River flooding at multiple locations along 
River Road. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused by Mississippi River 
flooding at multiple locations along River Road. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 11 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Rush Township 
Upsize culverts at multiple locations along Haas Road to 
alleviate overtopping of the road by floodwaters from a 
nearby meandering stream. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused by 
water overtopping the road during heavy rains at the Stockton 
Road Bridge over the South Fork of the Apple River. 

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by water overtopping 
the road during heavy rains at the Stockton Road Bridge 
over the South Fork of the Apple River. 

     

Upsize culverts at multiple locations along Mud Road to 
alleviate overtopping of the road by floodwaters from 
nearby streams. 

     

Highway Department – Stockton Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate bridge and culvert 
damage caused by frequent flooding at various locations, 
including but not limited to Airport Road, Schueller Road, 
Morseville Road and Parker Road. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate bridge and culvert damage caused by frequent 
flooding at various locations, including but not limited to 
Airport Road, Schueller Road, Morseville Road and 
Parker Road. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities.  
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 12 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Thompson Township 
Upsize Mill Creek Road culvert near 2341 N. Mill Creek 
Road to alleviate roadway damage caused by water 
overtopping the road during heavy rains. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to address recurring roadway 
flooding from the Apple River at multiple locations along 
Townsend Road. 

     

Select, design and construct the appropriate remedy(s) to 
address recurring roadway flooding from the Apple River 
at multiple locations along Townsend Road. 

     

Highway Department – Woodbine Township 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by floodwaters from Rush Creek overtopping Rush Creek 
Road between 5396 E. Rush Creek Road and 4684 E. 
Rush Creek Road. 

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by floodwaters from 
Rush Creek overtopping Rush Creek Road between 5396 
E. Rush Creek Road and 4684 E. Rush Creek Road.

     

Upsize Read Road culvert over Little Rush Creek to 
alleviate roadway damage caused by water overtopping 
the road during heavy rains. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
  



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 184 

 

Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 13 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Woodbine Township Continued… 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by flooding at Grebner Road Bridge over the Apple River.

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by flooding at Grebner 
Road Bridge over the Apple River. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by flooding at Grebner Road Bridge over Hells Branch.

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by flooding at Grebner 
Road Bridge over Hells Branch. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
by flooding from the Apple River at multiple locations 
along Apple River Road. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused by flooding from the 
Apple River at multiple locations along Apple River Road.

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
when water runs down Fahrion Road at various locations 
(i.e., cut sections) during heavy rains. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 14 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Woodbine Township Continued… 
Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused when water runs down 
Fahrion Road at various locations (i.e., cut sections) 
during heavy rains. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
when water runs down Vel Terra Road at various locations 
(i.e., cut sections) during heavy rains. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused when water runs down 
Vel Terra Road at various locations (i.e., cut sections) 
during heavy rains. 

     

Upsize Eden Road culvert near  
3834 S. Eden Road to alleviate roadway damage caused 
by water overtopping the road during heavy rains. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy(s) to alleviate roadway damage caused 
when water runs down Center Road at various locations 
(i.e., cut sections) during heavy rains. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate roadway damage caused when water runs down 
Center Road at various locations (i.e., cut sections) during 
heavy rains. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-2  
Jo Daviess County – Status of Existing Mitigation Actions 

(Sheet 15 of 15) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Highway Department – Woodbine Township Continued… 
Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to alleviate roadway damage caused 
by flooding at Grebner Road Bridge over Mill Creek.

     

Select, design and construct the appropriate remedy to 
alleviate roadway damage caused by flooding at Grebner 
Road Bridge over Mill Creek. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the County’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Jo Daviess County has ongoing infrastructure improvement projects that decrease 
the vulnerability of the hazard prone areas near roadway to flooding as well as several projects and administrative activities completed or in progress that also have the potential to 
decrease the vulnerability of hazard prone areas within the County.  It is still too early to tell the degree of reduction that will be experienced from the implementation of the 
administrative activities. 
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Figure MIT-3  
Apple Canyon Lake – Status of Existing Mitigation Actions 

Activity/Project Description Status Year 
Completed 

Summary/Details of Completed Activity/Project 
(i.e., location, scope, etc.) No Progress

() 
In Progress 

() 
Completed 

() 
Purchase an automated telephone warning system (reverse 
911) to notify residences of emergency information.

   2016 CodeRed in conjunction with Jo Daviess County. 

Purchase and install an emergency backup generator at the 
Clubhouse (a fire district-designated emergency shelter) to 
provide uninterrupted power during power outages.

    Plan for new clubhouse and Association offices in 
the next couple of years.  Design is in progress. 

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the community’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, The Apple Canyon Lake Property Owners’ Association has completed one project 
that will not significantly change the vulnerability of hazard prone areas within the Village.  
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Figure MIT-4  
Apple River – Status of Existing Mitigation Actions 

(Sheet 1 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Purchase and install storm siren.      
Conduct a comprehensive drainage study to determine the 
cause(s) and identify the appropriate remedy(s) to 
alleviated recurring drainage issues at various locations 
within the Village. 

     

Select, design and construct the appropriate remedy(s) to 
alleviate recurring drainage issues at various locations 
within the Village. 

     

Purchase a portable emergency backup generator for use at 
the drinking water wells and lift station to provide 
continued service during prolonged power outages.

     

Purchase and install electric hookups (pigtails) at drinking 
water wells and lift station for use with portable 
emergency backup generator to provide continued service 
during prolonged power outages. 

     

Designate Park House and Events Center as 
heating/cooling centers. 

     

Extend the depth of the existing drinking water(s) to 
ensure the Village’s water supply is resistant to drought.

     

Construct a new drinking water tower to serve as a backup 
in case the main tower is damaged by a natural hazard 
event. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Apple River was not able to begin or complete any of the identified mitigation 
actions due to the severe budgetary and personnel constraints experienced by a village of this size (less than 400 individuals.)  The Village struggles to maintain even the most critical 
of services to its residents.  As a result, there has been no changes in the vulnerability of hazard prone areas within the Village. 
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Figure MIT-4  
Apple River – Status of Existing Mitigation Actions 

(Sheet 2 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Replace aging sanitary and drinking water lines to prevent 
storm water infiltration and increase resilience to 
contraction and expansion of surrounding soils. 

     

Conduct feasibility study to determine the appropriateness 
of constructing a second railroad crossing.  The Village is 
divided in half by the Canadian National Railroad and 
there is only one north/south road, Prospect Street, which 
connects the two sides of the Village.  The current at-grade 
crossing is interrupted by daily train service which can 
impede response by emergency services and has the 
potential to be blocked by a train derailment. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Apple River was not able to begin or complete any of the identified mitigation 
actions due to the severe budgetary and personnel constraints experienced by a village of this size (less than 400 individuals.)  The Village struggles to maintain even the most critical 
of services to its residents.  As a result, there has been no changes in the vulnerability of hazard prone areas within the Village. 
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Figure MIT-5  
East Dubuque – Status of Existing Mitigation Actions 

(Sheet 1 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Repair damage to 3rd Street drainage ditch sustained 
during repeated flash flood events. 

     

Modify/replace 3rd Street drainage ditch to address 
recurring flood issues. 

     

Install riprap at 3rd Street drainage ditch from the 
floodgates to the Mississippi River to protect the entrance 
from erosion. 

     

Replace DeSoto Street bridge over the 3rd Street drainage 
ditch.  The bridge has been closed since July 2011 due to 
damage sustained during repeated flash flooding events 
which have undermined the bridge abutments. 

    Bridge will be removed permanently. 

Update existing drainage study.     
Conduct storm drain inlet survey (including video 
reconnaissance) to identify locations where sediment has 
built up reducing intake/carrying capacity. 

     

Clean sediment out of storm drain inlets to maximize 
intake capacity. 

     

Floodproof wastewater treatment plant, including but not 
limited to installation of a grit chamber to keep floodwater 
contaminants (i.e., sand, grit, etc.) from damaging the 
system. 

    Wastewater plant is being updated at a cost of $5.4 
million.  Scheduled completion date October 1, 2020. 

Construct retention basins along Illinois Route 35 to 
manage stormwater runoff and reduce the likelihood of 
flooding. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the City’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, East Dubuque has two infrastructure projects and two administrative activities in 
progress that have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from 
the implementation of these projects.  The City also has one study in progress that will not significantly change the vulnerability of hazard prone areas within the City. 
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Figure MIT-5  
East Dubuque – Status of Existing Mitigation Actions 

(Sheet 2 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Design and construct storm shelters with emergency 
backup generators at strategic locations within the City to 
service displaced residents. 

     

Make the most recent Flood Insurance Rate Maps 
available at the City Clerk’s Office to assist the public in 
considering where to construct new buildings and make 
City Officials aware of these maps and issues related to 
construction in a floodplain. 

     

Make information materials available to the public about 
the National Flood Insurance Program’s voluntary 
Community Rating System. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the City’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, East Dubuque has two infrastructure projects and two administrative activities in 
progress that have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from 
the implementation of these projects.  The City also has one study in progress that will not significantly change the vulnerability of hazard prone areas within the City. 
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Figure MIT-6  
Elizabeth – Status of Existing Mitigation Actions 

(Sheet 1 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Distribute flyer with information explaining fire 
whistle/siren signals. 

     

Purchase and install an emergency backup generator at 
Village Hall/Police Station to provide uninterrupted power 
during power outages. 

     

Construct a dike/levee around the wastewater treatment 
plant to protect it from flood events. 

     

Clean debris/obstructions out of storm drains to maximize 
intake capacity. 

     

Replace aging water lines to prevent storm water 
infiltration and increase resilience to contraction and 
expansion of surrounding soils. 

     

Replace and relocate water mains under US Route 20 to 
increase resilience to contraction and expansion of 
surrounding soils and to reduce traffic disruptions when 
maintenance and repairs are conducted.  US Route 20 is 
the main east-west route through Jo Daviess County and 
when a 6-inch main recently burst, the highway had to be 
shutdown to perform the repairs, causing adverse travel for 
the nearly 5,350 vehicles and 900 trucks that travel 
through Elizabeth each day. 

     

Replace damaged storm drains to optimize performance of 
system. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Elizabeth has three infrastructure projects in progress that have the potential to 
decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the implementation of these 
projects.  The Village also completed one project and one administrative activity that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-6  
Elizabeth – Status of Existing Mitigation Actions 

(Sheet 2 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Designate Village Hall gymnasium as a storm shelter and 
heating/cooling center. 

   2015 Board room is used as heating & cooling center 

Retrofit the Village Hall gymnasium (to wind and seismic 
standards and equipped with an emergency backup 
generator, air conditioning units and upgraded bathroom 
and shower facilities) to serve as a storm safe shelter and 
heating/cooling center for residents. 

     

Adopt new building codes to improve building safety.      
Purchase an automated telephone warning system (reverse 
911) to notify residences of emergency information.

   2017 CodeRed 

Purchase and install new storm siren by water tower at US 
Route 20 and East Street. 

     

Insulate water tower to guard against freezing.  The 
Village only has one water tower and it has experienced 
recurring freezing issues during extremely cold weather.

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Elizabeth has three infrastructure projects in progress that have the potential to 
decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the implementation of these 
projects.  The Village also completed one project and one administrative activity that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-7  
Galena – Status of Existing Mitigation Actions 

(Sheet 1 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Repair or replace Bench Street/ Franklin Street storm 
sewer intake. 

     

Relocate sludge building and maintenance garage out of 
Galena River floodplain. 

     

Replace storm sewer flap gates in levee along the Galena 
River. 

   2012  

Prepare emergency operations plan for the City.     
Conduct preliminary engineering study for a new crossing 
of the Galena River.  The Galena River runs through 
Galena dividing the city and right now there is only one 
crossing of the Galena River within the municipal limits.

     

Design and construct a new crossing of the Galena River.      
Install riprap along the Galena River to protect the banks 
and bike trail from erosion. 

    Riprap installed as needed based on annual flood 
control system inspection.

Install diversion sewer system at Franklin Street and US 
Route 20 (extension of new combined sewer line from 
industrial complex) to increase carrying capacity and 
alleviate basement flooding of homes along Franklin 
Street. 

     

Upgrade downtown area storm pump station.    2012  
Purchase NOAA weather radios for city employees.      

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the City’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Hanover has nine infrastructure projects, one study and two administrative activities 
completed or in progress that have or will decrease the vulnerability of hazard prone areas within the Village.  These projects alleviate recurring flooding/drainage problems 
experienced.  It is still too early to tell the degree of reduction that will be experienced from the implementation of at least five of these projects.  The Village also completed five 
projects that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-7  
Galena – Status of Existing Mitigation Actions 

(Sheet 2 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Perform upgrades to storm sewer system.      
Construct stormwater detention basins to manage 
stormwater runoff and reduce the likelihood of flooding.

    Preliminary engineering underway.  Planning to 
submit EPA 319 grant application in 2020.

Purchase emergency backup generator to provide power to 
the drinking water well house during power outages.

   2010 Portable generator stored at wastewater treatment 
plant.

Purchase and install an emergency backup generator at 
City Hall to provide uninterrupted power during power 
outages. 

   2014  

Trim trees and remove dead material to minimize 
disruptions to electrical power and communication 
networks. 

    Many dead ash and other trees removed in 2018 & 
2019 

Conduct sewer line reconnaissance study to identify 
locations where storm water infiltrates the sanitary sewer 
lines. 

    Downtown sewers completed during downtown 
redevelopment project, phases 2 through 8. 

Repair sewer line sections where storm water infiltration is 
occurring to prevent sewage backups. 

     

Purchase and install storm sirens.     Sirens installed and maintained in all areas identified 
for storm sirens.  New study of need should be 
conducted because of the growth of city boundaries 
and new development.

Designate gymnasium or auditorium at local school as a 
storm shelter. 

     

Purchase a stand-alone server with software to backup the 
City’s computer files. 

   2016 Stand-alone server with bi-costal cloud backup 
installed.

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the City’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Hanover has nine infrastructure projects, one study and two administrative activities 
completed or in progress that have or will decrease the vulnerability of hazard prone areas within the Village.  These projects alleviate recurring flooding/drainage problems 
experienced.  It is still too early to tell the degree of reduction that will be experienced from the implementation of at least five of these projects.  The Village also completed five 
projects that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-7  
Galena – Status of Existing Mitigation Actions 

(Sheet 3 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Purchase and install an automated telephone warning 
system (reverse 911) to notify residents/responder of 
emergency information. 

   2015 Purchased and implemented CodeRed notification 
system.  Allows City to send phone, text and email 
messages to residents.

Make the most recent Flood Insurance Rate Maps 
available at the City Clerk’s Office to assist the public in 
considering where to construct new buildings and make 
City Officials aware of these maps and issues related to 
construction in a floodplain. 

   2016 Most recent maps available in the office of the 
Zoning Administrator. 

Make information materials available to the public about 
the National Flood Insurance Program’s voluntary 
Community Rating System. 

   2016 Most recent maps available in the office of the 
Zoning Administrator. 

Purchase and install an emergency backup generator at the 
Police Department to provide uninterrupted power during 
power outages. 

   2015  

Purchase a portable emergency backup generator with 
lighting system for use during power outages. 

     

Acquire/build new storage shed outside the Galena River 
floodplain to store equipment used during natural hazard 
events. 

   2015 Storage building purchased near Galena Industrial 
Park. 

Retrofit/update emergency dispatch center at fire house to 
include additional telephone lines and computer 
accessibility. 

   2017  

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the City’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Hanover has nine infrastructure projects, one study and two administrative activities 
completed or in progress that have or will decrease the vulnerability of hazard prone areas within the Village.  These projects alleviate recurring flooding/drainage problems 
experienced.  It is still too early to tell the degree of reduction that will be experienced from the implementation of at least five of these projects.  The Village also completed five 
projects that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-8  
Hanover – Status of Existing Mitigation Actions 

Activity/Project Description Status Year 
Completed 

Summary/Details of Completed Activity/Project 
(i.e., location, scope, etc.) No Progress

() 
In Progress 

() 
Completed 

() 
Conduct sewer line reconnaissance study to identify 
locations where storm water infiltrates the lines. 

     

Repair sewer line sections where storm water infiltration is 
occurring to prevent sewage backups. 

     

Conduct hydrologic/hydraulic study to determine the 
appropriate remedy to address recurring roadway flooding 
issues along Fulton Road. 

     

Select, design and construct appropriate remedy to address 
recurring roadway flooding issues along Fulton Road.

     

Elevate or relocate Village maintenance garage on 
Fillmore Street out of the Apple River floodplain. 

     

Construct a dike/levee around the wastewater treatment 
lagoon to address recurring flooding issues. 

     

Purchase and install an additional storm warning siren      
Purchase an automated telephone warning system (reverse 
911) to notify residents of emergency information. 

     

Make the most recent Flood Insurance Rate Maps 
available at the City Clerk’s Office to assist the public in 
considering where to construct new buildings and make 
City Officials aware of these maps and issues related to 
construction in a floodplain. 

     

Make information materials available to the public about 
the National Flood Insurance Program’s voluntary 
Community Rating System. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Hanover has two infrastructure projects, two studies and two administrative activities 
in progress that have the potential decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from 
the implementation of these projects.  The Village also has two projects in progress that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-9  
Scales Mound – Status of Existing Mitigation Actions 

(Sheet 1 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Bury electric utility lines to limit service disruptions 
during natural hazard events. 

     

Designate the Scales Mound School as an 
emergency/storm shelter and heating/cooling center.

     

Purchase and install an automatic emergency backup 
generator at the drinking water treatment facility to 
maintain operations during power outages. 

   2017 Purchased and installed backup generator 

Purchase and install an automatic emergency backup 
generator at the wastewater treatment facility to maintain 
operations during power outages. 

   2016 Purchased and installed backup generator 

Purchase and install an automatic emergency backup 
generator at the designated emergency/storm shelter and 
heating/cooling center to provide uninterrupted power 
during power outages 

     

Conduct drainage study to identify the appropriate 
remedies to alleviate recurring drainage problems within 
the Village, including but not limited to South Ave. & 
Franklin St., South Ave. & Main St., Clark Ave, Provost 
Ave., Jackson St., and Washington St. between North Ave. 
& Schuyler Ave. 

     

Select, design and construct the appropriate drainage 
remedy(s) to alleviate recurring drainage problems within 
the Village, including but not limited to South Ave. & 
Franklin St., South Ave. & Main St., Clark Ave, Provost 
Ave., and Jackson St., and Washington St. between North 
Ave. & Schuyler Ave. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Scales Mound has five infrastructure projects, two studies and one administrative 
activity in progress that have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be 
experienced from the implementation of these projects.  The Village also completed two projects that will not significantly change the vulnerability of hazard prone areas within the 
Village.  
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Figure MIT-9  
Scales Mound – Status of Existing Mitigation Actions 

(Sheet 2 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Conduct feasibility study to determine the appropriateness 
of constructing a second railroad crossing.  The Village is 
divided in half by the Canadian National Railroad and 
there is only one north/south road, Franklin Street, which 
connects the two sides of the Village.  The current at-grade 
crossing is interrupted by daily train service which can 
impede response by emergency services and has the 
potential to be blocked by a train derailment. 

     

Design and construct a new multi-use emergency 
operations center. 

     

Replace damaged storm drains as needed to alleviate 
drainage problems and optimize the performance of the 
system. 

     

Replace aging storm sewer lines at all intersections to 
alleviate recurring ponding of water on the roadways.

     

Construct equipment storage building to protect Village 
maintenance equipment from severe weather events.

     

Conduct sewer line reconnaissance study to identify 
locations where storm water infiltrates the lines. 

     

Repair sewer line sections where storm water infiltration is 
occurring to prevent sewage backups. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Scales Mound has five infrastructure projects, two studies and one administrative 
activity in progress that have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be 
experienced from the implementation of these projects.  The Village also completed two projects that will not significantly change the vulnerability of hazard prone areas within the 
Village. 
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Figure MIT-9  
Scales Mound – Status of Existing Mitigation Actions 

(Sheet 3 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Upgrade aging wastewater treatment facility.      
Trim trees and remove dead material to minimize 
disruptions to electrical power and communication 
networks. 

     

Purchase an automated telephone warning system (reverse 
911) to notify residents of emergency information. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Scales Mound has five infrastructure projects, two studies and one administrative 
activity in progress that have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be 
experienced from the implementation of these projects.  The Village also completed two projects that will not significantly change the vulnerability of hazard prone areas within the 
Village. 
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Figure MIT-10  
Stockton – Status of Existing Mitigation Actions 

(Sheet 1 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Acquire land and construct a retention basin west of 
Eugene Street to manage stormwater runoff and reduce the 
likelihood of flooding along Eugene Street and Hubert 
Street. 

     

Upgrade storm sewer line for 2,200 feet from N. Simmons 
Street (north of E. High Street) to Yellow Creek. 

     

Upgrade storm sewer to a 48-inch or greater diameter line 
for 1,100 from  
S. Hudson Street along E. Queen Street to a tributary of 
Yellow Creek. 

     

Replace Carpenter Street bridge to increase flow capacity 
and alleviate drainage issues. 

     

Replace stone culvert under old railroad tracks with a 
larger culvert to increase carrying capacity and alleviate 
drainage issues. 

     

Clean out brush and debris from tributary of Yellow Creek 
to reduce/prevent flooding issues. 

     

Reshape/straighten tributary of Yellow Creek between E. 
Queen Ave. and E. Carpenter Ave. to alleviate flooding 
issues. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Stockton has two infrastructure improvement projects in progress that have the 
potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the implementation of 
these projects.  The Village also completed one administrative activity that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-10  
Stockton – Status of Existing Mitigation Actions 

(Sheet 2 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Replace 300 feet of storm sewer with 48-inch or greater 
diameter line on S. Park Road north of W. North Ave.

     

Extend storm sewer 300 feet with a 48-inch or greater 
diameter line on  
S. Park Road north of W. Prairie Ave. 

     

Conduct sewer line reconnaissance study to identify 
locations where storm water infiltrates the lines. 

     

Repair sewer line sections where storm water infiltration is 
occurring to prevent sewage backups. 

     

Conduct sewer line reconnaissance study to identify cross 
connections, failures, and determine pipe sizes in order to 
maximize flow and prevent sewer backups. 

     

Map the storm sewer system within the Village to create 
an accurate, up-to-date diagram to be used to identify 
areas that experience drainage and flooding issues. 

   2017 The entire storm sewer system was mapped. 

Purchase and install an emergency backup generator with 
automatic transfer switch at the Cherry Street sanitary lift 
station to avoid bypass pumping and maintain operations 
during power outages. 

     

Purchase new pumps for the Cherry Street sanitary lift 
station to maximize pumping capacity and alleviate 
recurring flooding issues and sewer backups. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Stockton has two infrastructure improvement projects in progress that have the 
potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the implementation of 
these projects.  The Village also completed one administrative activity that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-10  
Stockton – Status of Existing Mitigation Actions 

(Sheet 3 of 3) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Upgrade bypass lift station at the wastewater treatment 
facility to alleviate recurring flooding issues. 

    The Village is in the process of designing and 
building a new waste water treatment plant.

Clean out and repair the overflow lagoon at the wastewater 
treatment facility to increase capacity and alleviate 
recurring flooding issues and sewer backups. 

    The Village is in the process of designing and 
building a new waste water treatment plant. 

Purchase video reconnaissance equipment for use in 
identifying locations where sediment and debris have built 
up in storm and sanitary sewer lines leading to a reduction 
in intake/carrying capacity. 

     

Purchase jetting and vacuuming equipment for use in 
cleaning sediment and debris from storm and sanitary 
sewer lines to increase intake/ carrying capacity. 

     

Make the most recent Flood Insurance Rate Maps 
available at the City Clerk’s Office to assist the public in 
considering where to construct new buildings and make 
City Officials aware of these maps and issues related to 
construction in a floodplain.* 

     

Make information materials available to the public about 
the National Flood Insurance Program’s voluntary 
Community Rating System.* 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Stockton has two infrastructure improvement projects in progress that have the 
potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the implementation of 
these projects.  The Village also completed one administrative activity that will not significantly change the vulnerability of hazard prone areas within the Village. 
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Figure MIT-11  
The Galena Territory – Status of Existing Mitigation Actions 

(Sheet 1 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Construct dike along Marina Drive from Territory Drive to 
the Lake Galena shoreline to protect the road and the 
structures on the north side of the road from flooding 
associated with Small Pox Creek.  The existing dredge 
pond and boat pen will be relocated. 

   2016 The Small Pox floodway and wetlands have been 
expanded by relocating infrastructure behind a berm 
that runs the length of Marina Drive.  This expansion 
permits flood waters to slow and drop debris before 
entering the Marina.

Relocate the fishing pier and dock which can 
accommodate 250 boats; excavate the existing beach and 
construct a berm along No Name Creek from the pavilion 
to the shoreline to reduce the property damage sustained 
during flood events. 

    The Association is developing a plan to construct 
new components within the Marina.  Relocation of 
these components will alleviate flooding pressure. 

Construct a Class III Dam in the Small Pox Creek 
watershed between Rawlins Road and Cording Road to 
manage stormwater; reduce the volume and velocity of 
water entering Lake Galena; and alleviate recurring flood 
impacts experienced by The Galena Territory, 
unincorporated Guilford and its associated businesses 
(including a limestone quarry, storage facility, junk yard 
and several farms), and West Guilford Road, a well-
traveled roadway in the area. 

     

Construct a rain garden below the third tier of the Owner’s 
Club parking lot to reduce the runoff which flows into the 
East Golf tributary  

   2016 Installation of a rain garden to feed into managed 
prairie completed. 

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the community’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, The Galena Territory Association has four infrastructure improvement projects 
completed or in progress that have or will decrease the vulnerability of hazard prone areas within the community.  These projects alleviate recurring flooding/drainage problems 
experienced. 
  



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 205 

 

Figure MIT-11  
The Galena Territory – Status of Existing Mitigation Actions 

(Sheet 2 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Construct a detention pond north of the second green of 
the East Golf Course to slow the volume and velocity of 
the water entering Small Pox Creek from the East Golf 
tributary. 

     

Install a series of weirs in Cogan Creek from Cogan Road 
to Small Pox Creek to control the volume and velocity of 
the water entering the creek. 

   2017 Stream bank stabilization and weirs installed at 
several locations along length of stream.  RR5 & 
RR4 utilized with erosion control fabric.

Construct a Class III Dam between Guilford Road and the 
Miner Road Quarry to manage stormwater and reduce the 
volume and velocity of water from Miner Creek entering 
Lake Galena. 

     

Purchase and install an emergency backup generator at the 
Owner’s Club (a designated Red Cross Disaster Center) to 
provide uninterrupted power during power outages.

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the community’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, The Galena Territory Association has four infrastructure improvement projects 
completed or in progress that have or will decrease the vulnerability of hazard prone areas within the community.  These projects alleviate recurring flooding/drainage problems 
experienced. 
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Figure MIT-12  
Warren – Status of Existing Mitigation Actions 

(Sheet 1 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Purchase and install emergency backup generator for use 
at Village Hall to provide uninterrupted power during 
power outages. 

     

Purchase and install emergency backup generator for use 
at the Police Department to provide uninterrupted power 
during power outages. 

   2019 Installed generator 

Purchase a portable emergency backup generator for use at 
a designated emergency/storm shelter to provide 
uninterrupted power during power outages 

     

Purchase a portable emergency backup generator to 
provide power to the drinking water wells during power 
outages. 

     

Purchase a portable emergency backup generator to 
provide power to the wastewater treatment plant and lift 
stations during power outages. 

     

Purchase a portable emergency backup generator to 
provide power to pumps during power outages. 

     

Map and create a digital data set of the utilities within the 
Village for use with GIS. 

     

Refurbish/rehabilitate original water tower to provide 
additional capacity and serve as an auxiliary water supply 
during natural hazard events. 

     

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Warren has 3 infrastructure improvement projects in progress or completed that 
have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the 
implementation of these projects.  The Village also completed seven projects and administrative activities in progress or completed that will not significantly change the vulnerability 
of hazard prone areas within the Village. 
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Figure MIT-12  
Warren – Status of Existing Mitigation Actions 

(Sheet 2 of 2) 
Activity/Project Description Status Year 

Completed 
Summary/Details of Completed Activity/Project 

(i.e., location, scope, etc.) No Progress
() 

In Progress 
() 

Completed 
() 

Purchase trailers with covers to transport portable pumps 
and protect them from the elements while in use. 

     

Conduct sewer line reconnaissance study to identify 
locations where storm water infiltrates the lines. 

     

Repair sewer line sections where storm water infiltration is 
occurring to prevent sewage backups. 

     

Purchase and install storm siren.      
Replace Bellevue Ave. bridge over small creek to increase 
flow capacity and alleviate drainage issues. 

   2019  

Purchase and install an automated all call telephone 
warning system (reverse 911) to notify residents/responder 
of emergency information. 

   2018  

Rehabilitate Well #2.    2019  
Prepare emergency operations plan for the Village.    2013  
Designate Village Hall, Community House, and Warren 
Ambulance Building as heating/cooling centers. 

   2013  

Trim trees and remove dead material to minimize 
disruptions to electrical power and communications 
networks. 

   2013 ComEd comes in to trim trees and the Village fills in 
between 

Replace existing storm basins and construct new basins to 
increase capacity and alleviate drainage and flooding 
issues. 

    Several done 

No substantial changes in development have occurred in hazard prone areas that would increase or decrease the Village’s vulnerability since the original Plan was approved. 

In terms of changes in vulnerability associated with mitigation actions in progress or completed, Warren has 3 infrastructure improvement projects in progress or completed that 
have the potential to decrease the vulnerability of hazard prone areas within the Village.  It is still too early to tell the degree of reduction that will be experienced from the 
implementation of these projects.  The Village also completed seven projects and administrative activities in progress or completed that will not significantly change the vulnerability 
of hazard prone areas within the Village. 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 1 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Emergency Management Agency 

LM Continue updating the county-wide 
hazardous substances commodity flow 
analysis. 

MMH E&A Medium 1, 2, 
3, 5 

n/a n/a Emergency 
Manager / 

Jo Daviess LEPC 

1-5 years USDOT 
Hazardous 
Materials 

Emergency 
Preparedness

Low/High Existing 
(2013) 

LL Obtain and review a copy of the updated 
Emergency Action Plan for Smallpox 
Creek Dam when it becomes available to 
address identified data deficiencies. 

DF E&A Small 1, 2, 3 Yes Yes Emergency 
Manager /  

General Manager 
The Galena 

Territory Assoc.

1-2 years The Galena 
Territory 
Assoc. 

Low/Medium New 

LL Identify unreinforced masonry buildings 
that serve as critical infrastructure/facilities 
within the County and participating 
jurisdictions. 

EQ E&A Small 2, 3, 5 n/a Yes Emergency 
Manager 

5 years County Low/Low New 

LL Partner with Galena to develop an 
Emergency Preparedness Plan that 
identifies the extent (water depth, speed of 
onset, warning times, etc.) for the studied 
levees to address identified data 
deficiencies. 

LF E&A Small 2, 3, 5 n/a Yes Emergency 
Manager / 

Mayor 
City Council 

2-5 years County / 
City 

Low/Medium New 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 2 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Planning & Development 

HM Review the revised Flood Insurance Rate 
Maps (FIRMs) when they become 
available.  Update the flood ordinance to 
reflect the revised FIRMs and present both 
for adoption. * 

F LP&R Small 1, 2, 4 
6, 7 

Yes Yes Planning & 
Development 
Administrator 

1-5 year County Low/High Existing 
(2013) 

HM Continue to make the most recent Flood 
Insurance Rate Maps available to assist the 
public in considering where to construct 
new structures. * 

F E&A Small 1, 2, 
6, 7 

Yes Yes Planning & 
Development 
Administrator 

1-5 year County Low/Medium Existing 
(2013) 

LM Make County officials aware of the most 
recent Flood Insurance Rate Maps and 
issues related to construction in a 
floodplain. * 

F E&A Small 1, 2, 
6, 7 

Yes Yes Planning & 
Development 
Administrator 

1-5 year County Low/Medium Existing 
(2013) 

LM Evaluate the feasibility of participating in 
the National Flood Insurance Program’s 
voluntary Community Rating System to 
reduce flood insurance premiums. * 

F LP&R Medium 1, 2,  
4, 6 

Yes Yes Planning & 
Development 
Administrator 

3-5 years County Low/Medium New 

Sheriff’s Office 
HM Purchase and install storm warning sirens 

at strategic locations in unincorporated Jo 
Daviess County. 

SS, T E&A Small 2 n/a n/a Sheriff / 
Sheriff’s Office 

5-10 years County Medium/High Existing 
(2013) 

HM Purchase and install emergency backup 
generators at County buildings to provide 
uninterrupted power during power outages. 

EH, EQ, 
F, SS, 

SWS, T

S&IP Large 2, 3, 5 n/a Yes Sheriff / 
Sheriff’s Office 

5 years County Medium/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 3 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of and identify design 
solutions for an area of chronic flooding on 
N. Blackjack Rd. generally between 1952 
N. Blackjack Rd. & 1666 N. Blackjack Rd. 

F, SS E&A Small 2, 3, 5 Yes Yes Chair  
County Board / 

County Highway 
Engineer 

2 years County / 
IDOT 

Local Roads 

Low/Medium New 

HM Construct the identified design solutions to 
alleviate chronic flooding on N. Blackjack 
Road generally between 1952 N. 
Blackjack Road & 1666 N. Blackjack 
Road. 

F, SS S&IP Small 2, 3, 5 Yes Yes Chair  
County Board / 

County Highway 
Engineer 

8 years County / 
IDOT 

Local Roads / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/Medium New 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of and identify design 
solutions for an area of chronic flooding on 
W. Stagecoach Trail generally between 
2413 W. Stagecoach Trail & 2110 W. 
Stagecoach Trail. 

F, SS E&A Small 2, 3, 5 Yes Yes Chair  
County Board / 

County Highway 
Engineer 

2 years County / 
IDOT 

Local Roads 

Low/Medium New 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 4 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department Continued… 

HM Construct the identified design solutions to 
alleviate chronic flooding on W. 
Stagecoach Trail generally between 2413 
W. Stagecoach Trail & 2110 W. 
Stagecoach Trail. 

F, SS S&IP Small 2, 3, 5 Yes Yes Chair  
County Board / 

County Highway 
Engineer 

8 years County / 
IDOT 

Local Roads / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/Medium New 

HM Upsize culvert near 1540 S. Massbach 
Road to alleviate roadway damage caused 
by water overtopping the road during 
heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Chair  
County Board / 

County Highway 
Engineer 

3-5 years County / 
IDOT 

Local Roads / 
FEMA 
Flood 

Mitigation 
Assistance

Low/Medium Existing 
(2013) 

Highway Department – Berreman Township 
HM Install riprap at S. Town Hall Road Bridge 

over the Plum River to protect the bridge 
channel from scour and erosion caused by 
swiftly moving water. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

5-7 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 212 

 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 5 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Berreman Township 

HM Install riprap at Fitzsimmons Road Bridge 
over Davis Creek south of 9458 S. 
Fitzsimmons Road to protect the bridge 
channel from scour and erosion caused by 
swiftly moving water. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-7 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Upsize culvert between 13300 E. Crab 
Creek Road and Loran Road to alleviate 
recurring drainage issues. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

5 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of and identify design 
solutions to address recurring roadway 
flooding issues between 11221 S. Skunk 
Hollow Road and 11301 S. Skunk Hollow 
Road caused by an unnamed creek that 
runs parallel to the road. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate recurring flooding issues between 
11221 S. Skunk Hollow Road and 11301 
S. Skunk Hollow Road caused by an 
unnamed creek that runs parallel to the 
road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 6 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Derinda Township 

HM Construct the identified design solutions to 
address the loss of roadway surface 
(aggregate) on the steep hill near 700 E. 
Heer Road that occurs during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

2-5 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/Medium Existing 
(2013) 

Highway Department – East Galena Township 
HM Construct the identified design solutions to 

address the loss of roadway surface 
(aggregate) on the steep hill between 5901 
N. Bowden Road and 7964 N. Bowden 
Road that occurs during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/Medium Existing 
(2013) 

HM Upsize culvert on Glen Hollow Road near 
Small Pox Creek to alleviate roadway 
damage caused by water overtopping the 
road during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

2-5 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 7 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Elizabeth Township 

HM Upsize Rodden Road culvert just north of 
the intersection of Rodden Road and Saw 
Mill Road to alleviate roadway damage 
caused by water overtopping the road 
during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of and identify design 
solutions to alleviate roadway damage 
caused by floodwaters from the Apple 
River overtopping Lone Street near its 
intersection with US Route 20. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

3-5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
floodwaters from the Apple River 
overtopping Lone Street near its 
intersection with US Route 20. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of and identify design 
solutions to alleviate roadway damage 
caused by floodwaters from the Apple 
River overtopping Longhollow Road near 
its intersection with US Route 20. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

3-5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 8 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Elizabeth Township Continued… 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
floodwaters from the Apple River 
overtopping Longhollow Road near its 
intersection with US Route 20. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 

Highway Department – Guilford Township 
LM Conduct hydrologic/hydraulic analysis to 

determine the cause of and identify design 
solutions to address the large outlet scour 
hole compromising the concrete end 
section of the Thunder Bay Road culvert 
near the intersection of Thunder Bay Road 
and Guilford Road. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

3-5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address the large outlet scour hole 
compromising the concrete end section of 
the Thunder Bay Road culvert near the 
intersection of Thunder Bay Road and 
Guilford Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 216 

 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 9 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Hanover Township  

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of and identify design 
solutions to address recurring roadway 
flooding issues caused by the Apple River 
at the Elizabeth Hanover Road Bridge near 
the intersection of Elizabeth Hanover Road 
and Steele Road. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

3-5 years County / 
Township / 

IDOT 
Local Roads 

Low/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address recurring roadway flooding issues 
caused by the Apple River at the Elizabeth 
Hanover Road Bridge near the intersection 
of Elizabeth Hanover Road and Steele 
Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to address recurring flooding at 
multiple locations along Steele Road. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

3-5 years County / 
Township / 

IDOT 
Local Roads

Low/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address recurring roadway flooding at 
multiple locations along Steele Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

5 years County / 
Township / 

IDOT 
Local Roads

High/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 10 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Hanover Township Continued… 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to address recurring roadway 
flooding at Whitton Road Bridge over the 
Apple River. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address recurring roadway flooding at 
Whitton Road Bridge over the Apple 
River. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-7 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/High Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to address recurring roadway 
flooding at Crazy Hollow Road Bridge 
over the Apple River. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address recurring roadway flooding at 
Crazy Hollow Road Bridge over the Apple 
River. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 11 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Hanover Township Continued… 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by recurring roadway flooding at 
multiple locations along Blanding Road. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

3-5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
recurring roadway flooding at multiple 
locations along Blanding Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

5-7 years County / 
Township / 

IDOT 
Local Roads

High/High Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to address recurring roadway 
flooding at Rush Road Bridge over Rush 
Creek. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address recurring roadway flooding at 
Rush Road Bridge over Rush Creek. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 12 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Nora Township 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
floodwaters from tributaries of Yellow 
Creek overtopping the roadway at the 
Howardsville Road Bridge near the 
intersection of Howardsville Road and 
Mammoser Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 

Highway Department – Pleasant Valley Township 
LM Conduct hydrologic/hydraulic analysis to 

determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by frequent flooding at various 
locations, including but not limited to 
Fitzsimmons Road, Brunner Road, Knapp 
Road, Groezinger Road, Elmoville Road 
and Good Hope Road. 

F, SS E&A Medium 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
frequent flooding at various locations, 
including but not limited to Fitzsimmons 
Road, Brunner Road, Knapp Road, 
Groezinger Road, Elmoville Road and 
Good Hope Road. 

F, SS S&IP Medium 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/Medium Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 13 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Rush Township 

HM Upsize culverts at multiple locations along 
Haas Road to alleviate overtopping of the 
road by floodwaters from a nearby 
meandering stream. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

3-5 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by water overtopping the road 
during heavy rains at the Stockton Road 
Bridge over the South Fork of the Apple 
River.  

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by water 
overtopping the road during heavy rains at 
the Stockton Road Bridge over the South 
Fork of the Apple River. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 
USDA – RD 
Comm. Fac. 

Programs

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 14 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Stockton Township 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate bridge and culvert 
damage caused by frequent flooding at 
various locations, including but not limited 
to Airport Rd., Schueller Rd., Morseville Rd. 
and Parker Rd. 

F, SS E&A Medium 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Low/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate bridge and culvert damage caused by 
frequent flooding at various locations, 
including but not limited to Airport Rd., 
Schueller Rd., Morseville Rd. and Parker Rd. 

F, SS S&IP Medium 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads 

High/Medium Existing 
(2013) 

Highway Department – Thompson Township 
HM Upsize Mill Creek Road culvert near 2341 

N. Mill Creek Road to alleviate roadway 
damage caused by water overtopping the 
road during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

3-5 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
address recurring roadway flooding from 
the Apple River at multiple locations along 
Townsend Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 15 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Woodbine Township 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by floodwaters from Rush Creek 
overtopping Rush Creek Road between 
5396 E. Rush Creek Road and 4684 E. 
Rush Creek Road. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
floodwaters from Rush Creek overtopping 
Rush Creek Road between 5396 E. Rush 
Creek Road and 4684 E. Rush Creek Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 

HM Upsize Read Road culvert over Little Rush 
Creek to alleviate roadway damage caused 
by water overtopping the road during 
heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

3-5 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by flooding at Grebner Road 
Bridge over the Apple River. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 16 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Woodbine Township Continued… 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
flooding at Grebner Road Bridge over the 
Apple River. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by flooding at Grebner Road 
Bridge over Hells Branch. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
flooding at Grebner Road Bridge over 
Hells Branch. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
Township / 

IDOT 
Local Roads / 

FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 17 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Woodbine Township Continued… 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused when water runs down Fahrion 
Road at various locations (i.e., cut 
sections) during heavy rains. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused when water 
runs down Fahrion Road at various locations 
(i.e., cut sections) during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

5-7 years County / 
Township / 

IDOT 
Local Roads

High/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused when water runs down Vel Terra 
Road at various locations (i.e., cut 
sections) during heavy rains. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused when 
water runs down Vel Terra Road at various 
locations (i.e., cut sections) during heavy 
rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-7 years County / 
Township / 

IDOT 
Local Roads 

High/Medium Existing 
(2013) 

HM Upsize Eden Road culvert near 3834 S. 
Eden Road to alleviate roadway damage 
caused by water overtopping the road 
during heavy rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer

3-5 years County / 
Township / 

IDOT 
Local Roads

Medium/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the County’s size (approximately 22,700 individuals), projected population growth and budgetary constraints.  The County works diligently to maintain critical services to its residents.  
Additional funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-15  
Jo Daviess County Hazard Mitigation Actions 

(Sheet 18 of 18) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 
Highway Department – Woodbine Township Continued… 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused when water runs down Center Road 
at various locations (i.e., cut sections) 
during heavy rains. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused when 
water runs down Center Road at various 
locations (i.e., cut sections) during heavy 
rains. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-7 years County / 
Township / 

IDOT 
Local Roads 

High/Medium Existing 
(2013) 

LM Conduct hydrologic/hydraulic analysis to 
determine the cause of & identify design 
solutions to alleviate roadway damage 
caused by flooding at Grebner Road 
Bridge over Mill Creek. 

F, SS E&A Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5 years County / 
Township / 

IDOT 
Local Roads 

Medium/Medium Existing 
(2013) 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
flooding at Grebner Road Bridge over Mill 
Creek. 

F, SS S&IP Small 2, 3, 5 n/a Yes Township Road 
Commissioner / 
County Highway 

Engineer 

5-10 years County / 
IDOT 

Local Roads / 
FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a community of this size (less than 600 individuals).  Apple Canyon Lake works hard to maintain critical services to its residents.  Additional funding 
is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-16  
Apple Canyon Lake Hazard Mitigation Actions 

(Sheet 1 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Conduct hydrological/hydraulic analysis to 
determine the cause of and identify design 
solutions to alleviate roadway damage caused 
by floodwaters from Koester's pond 
overtopping West Apple Canyon Boulevard 
near Grant Court. 

F, SS E&A Large 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

Township / 
County / 

IDOT Local 
Roads 

Medium/Medium New 

HM Construct the identified design solutions to 
alleviate roadway damage caused by 
floodwaters from Koester's pond overtopping 
West Apple Canyon Boulevard near Grant 
Court 

F, SS S&IP Large 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

Township / 
County / 

IDOT Local 
Roads

Medium/High New 

HM Construct retention basins along North Apple 
Canyon Boulevard near Fair Oaks Court to 
better manage stormwater runoff and reduce 
the likelihood of flooding. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
FEMA 
Flood 

Mitigation 
Assistance

High/High New 

HM Design and construct community safe rooms 
equipped with an emergency backup 
generators and HVAC units at strategic 
locations within the Association to serve area 
residents. 

SS, T S&IP Medium 2 n/a n/a General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
FEMA 

Pre-Disaster 
Mitigation

High/High New 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a community of this size (less than 600 individuals).  Apple Canyon Lake works hard to maintain critical services to its residents.  Additional funding 
is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-16 
Apple Canyon Lake Hazard Mitigation Actions 

(Sheet 2 of 4)
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Install riprap and stormwater swales on an as-
needed basis to reduce stormwater flow 
velocity and sedimentation. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
FEMA 

Pre-Disaster 
Mitigation

Medium/Medium New 

HM Install check dams on Association-owned 
property to reduce stormwater flow velocity 
and sedimentation and lessen erosion and 
gullying., 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
IEPA  

Section 319

Medium/Medium New 

HM Install a dry dam off of White Buffalo Drive to 
better control stormwater runoff and reduce 
the likelihood of flooding. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
FEMA 

Pre-Disaster 
Mitigation

Medium/High New 

HM Install a dry dam off of Wilson Court to better 
control stormwater runoff and reduce the 
likelihood of flooding. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
FEMA 

Pre-Disaster 
Mitigation

Medium/High New 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 228 

 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a community of this size (less than 600 individuals).  Apple Canyon Lake works hard to maintain critical services to its residents.  Additional funding 
is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-16 
Apple Canyon Lake Hazard Mitigation Actions 

(Sheet 3 of 4)
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Install a dry dam off of Council Fire to better 
control stormwater runoff and reduce the 
likelihood of flooding. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
FEMA 

Pre-Disaster 
Mitigation

Medium/Medium New 

HM Construct equipment storage building to 
protect Association maintenance equipment 
from severe weather events. 

F, SS, 
SWS, T 

S&IP Small 5 Yes n/a General Manager / 
Jo Daviess EMA 

Emergency 
Manager

5 years Apple Canyon 
Lake 

Medium/Medium New 

HM Construct a rain garden adjacent to the marina 
parking lot to reduce stormwater runoff flow 
from the golf course into the marina. 

F, SS S&IP 
NSP 

Medium 2, 3, 5, 
6, 8 

n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
IEPA  

Section 319 

Medium/High New 

HM Construct a detention pond off of Hawthorne 
Drive to slow the volume and velocity of the 
water entering into Apple Canyon Lake from 
this sub-watershed. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County / 
IEPA  

Section 319

High/High New 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a community of this size (less than 600 individuals).  Apple Canyon Lake works hard to maintain critical services to its residents.  Additional funding 
is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-16 
Apple Canyon Lake Hazard Mitigation Actions 

(Sheet 4 of 4)
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Construct a Class III dam on North Apple 
Canyon Road on the land just north of 
Winchester Cove to better manage stormwater 
and reduce the volume and velocity of water 
entering Apple Canyon Lake. 

F, SS S&IP Medium 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

5 years Apple Canyon 
Lake / 

County 

High/High New 

HM Purchase and install an emergency backup 
generator at the new Clubhouse & Association 
Offices (a fire district-designated emergency 
shelter) to provide uninterrupted power during 
power outages. 

DF, EH, 
EQ, F, SS, 

SWS, T 

S&IP Large 2, 3, 5 n/a Yes General Manager / 
Jo Daviess EMA 

Emergency 
Manager 

3-5 years Apple Canyon 
Lake / 

USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 400 individuals).  The Village struggles to provide even the most critical of services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-17  
Apple River Hazard Mitigation Actions 

(Sheet 1 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Purchase and install storm sirens. SS, T S&IP Large 2, 3, 5 n/a n/a President / 
Village Board 

3-5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 

LM Conduct a comprehensive drainage study to 
determine the cause(s) and identify the 
appropriate remedy(s) to alleviated recurring 
drainage issues at various locations within the 
Village. 

F, SS E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village Medium/Medium Existing 
(2013) 

HM Select, design and construct the appropriate 
remedy(s) to alleviate recurring drainage 
issues at various locations within the Village. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/Medium Existing 
(2013) 

HM Purchase a portable emergency backup 
generator for use at the drinking water wells 
and lift station to provide continued service 
during prolonged power outages. 

EH, EQ, 
F, SS, 

SWS, T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Low/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (approx. 1,700 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-17 
Apple River Hazard Mitigation Actions 

(Sheet 2 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Purchase and install electric hookups (pigtails) 
at drinking water wells and lift station for use 
with portable emergency backup generator to 
provide continued service during prolonged 
power outages. 

EH, EQ, 
F, SS, 

SWS, T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Low/High Existing 
(2013) 

HM Designate Park House and Events Center as 
warming/cooling centers. 

EC, EH LP&R Medium 2 n/a n/a President / 
Village Board

1-3 years Village Low/High Existing 
(2013) 

LM Extend the depth of the existing drinking 
water(s) to ensure the Village’s water supply is 
resistant to drought. 

DR S&IP Large 2, 3, 5 n/a Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Construct a new drinking water tower to serve 
as a backup to the main tower to improve 
network reliability, increase the amount of 
water available in reserve, improve resiliency 
to drought and to aid in fire suppression as 
necessary during natural hazard events. 

DR, EC, 
F, SS, 

SWS, T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Replace sanitary and drinking water lines to 
prevent storm water infiltration and increase 
resiliency to contraction and expansion of 
surrounding soils. 

DR, F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (approx. 1,700 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-17 
Apple River Hazard Mitigation Actions 

(Sheet 3 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Conduct feasibility study to determine the 
appropriateness of constructing a second 
railroad crossing.  The Village is divided in 
half by the Canadian National Railroad and 
there is only one north/south road, Prospect 
Street, which connects the two sides of the 
Village.  The current at-grade crossing is 
interrupted by daily train service which can 
impede response by emergency services and 
has the potential to be blocked by a train 
derailment. 

EQ, 
MMH, F, 
SS, SWS, 

T 

E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village Medium/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (approx. 1,700 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-18  
East Dubuque Hazard Mitigation Actions 

(Sheet 1 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Upgrade/replace stormwater pumping system 
on 6th street to better manage stormwater 
runoff, improve system resilience and prevent 
drainage/flooding problems. 

F, SS S&IP Small 2, 3, 5 n/a Yes Mayor / 
City Council 

2 years City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High New 

HM Upgrade/replace storm pumps on flood gates 
improve system resilience. 

F, SS S&IP Medium 2, 3, 5 n/a Yes Mayor / 
City Council 

1 year City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High New 

HM Excavate and reshape St. Mary’s retention 
pond to increase capacity and alleviate 
drainage/flooding problems. 

F, SS S&IP Small 2, 3, 5 n/a Yes Mayor / 
City Council 

1 year City Medium/High New 

HM Repair damage to 3rd Street drainage ditch 
sustained during repeated flash flood events. 

F, SS S&IP Medium 2, 3, 5 n/a Yes Mayor / 
City Council 

2-4 years City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High Existing 
(2013) 

HM Modify/replace 3rd Street drainage ditch to 
address recurring flood issues. 

F, SS S&IP Medium 2, 3, 5 n/a Yes Mayor / 
City Council 

3-5 years City / 
FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (approx. 1,700 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-18 
East Dubuque Hazard Mitigation Actions 

(Sheet 2 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Install riprap at 3rd Street drainage ditch from 
the floodgates to the Mississippi River to 
protect the entrance from erosion. 

F, SS S&IP Medium 2, 3, 5 n/a Yes Mayor / 
City Council 

3-5 years City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High Existing 
(2013) 

LM Update existing drainage study. F, SS E&A Medium 2, 3, 5 Yes Yes Mayor / 
City Council

1-3 years City Low/High Existing 
(2013) 

HM Clean sediment out of storm drain inlets to 
maximize intake capacity. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor / 
City Council

1-5 year City Low/High Existing 
(2013) 

HM Floodproof wastewater treatment plant, 
including but not limited to installation of a 
grit chamber to keep floodwater contaminants 
(i.e., sand, grit, etc.) from damaging the 
system. 

F, SS S&IP Large 2, 3, 5 Yes Yes Mayor / 
City Council 

5-10 years City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High Existing 
(2013) 

HM Construct retention basins along Illinois Route 
35 to manage stormwater runoff and reduce 
the likelihood of flooding. 

F, SS S&IP Medium 2, ,3, 5 Yes Yes Mayor / 
City Council 

5 years City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (approx. 1,700 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-18 
East Dubuque Hazard Mitigation Actions 

(Sheet 3 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Review the revised Flood Insurance Rate 
Maps (FIRMs) when they become available.  
Update the flood ordinance to reflect the 
revised FIRMs and present both for adoption.* 

F LP&R Small 1, 2, 4 
6, 7 

Yes Yes Mayor / 
City Council 

1-5 years City Low/High Existing 
(2013) 

HM Continue to make the most recent Flood 
Insurance Rate Maps available to assist the 
public in considering where to construct new 
buildings.* 

F E&A Small 1, 2, 
6, 7 

Yes Yes Mayor / 
City Council 

1-5 years City Low/Medium Existing 
(2013) 

LM Make City officials aware of the most recent 
Flood Insurance Rate Maps and issues related 
to construction in a floodplain.* 

F E&A Small 1, 2, 
6, 7 

Yes Yes Mayor / 
City Council 

1-5 years City Low/Medium Existing 
(2013) 

LM Evaluate the feasibility of participating in the 
National Flood Insurance Program’s voluntary 
Community Rating System to reduce flood 
insurance premiums.* 

F LP&R Small 1, 2,  
4, 6 

Yes Yes Mayor / 
City Council 

3-5 years City Low/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 800 individuals).  The Village works hard to maintain critical services to its residents but it’s a struggle.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-19  
Elizabeth Hazard Mitigation Actions 

(Sheet 1 of 2) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Purchase and install an emergency backup 
generator at Village Hall/Police Station to 
provide uninterrupted power during power 
outages. 

EH, EQ, 
F, SS, 

SWS, T 

S&IP Small 2, 3, 5 n/a Yes President / 
Village Board 

3 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Low/High Existing 
(2013) 

HM Construct a dike/levee around the wastewater 
treatment plant to protect it from flood events. 

F, SS S&IP Large 2, 3, 5 n/a Yes President / 
Village Board 

10 years Village / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High Existing 
(2013) 

HM Clean debris/obstructions out of storm drains 
to maximize intake capacity. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board

1-5 years Village Low/Medium Existing 
(2013) 

HM Replace water lines to prevent storm water 
infiltration and increase resilience to 
contraction and expansion of surrounding 
soils. 

DR, F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Replace damaged storm drains to optimize 
performance of system. 

F, SS S&IP Small 2, 3, 5 n/a Yes President / 
Village Board

1-5 years Village Medium/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 800 individuals).  The Village works hard to maintain critical services to its residents but it’s a struggle.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-19 
Elizabeth Hazard Mitigation Actions 

(Sheet 2 of 2) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Replace and relocate water mains under US 
Route 20 to increase resilience to contraction 
and expansion of surrounding soils and to 
reduce traffic disruptions when maintenance 
and repairs are conducted.  US Route 20 is the 
main east-west route through Jo Daviess 
County and when a 6 inch main recently burst, 
the highway had to be shutdown to perform 
the repairs, causing adverse travel for the over 
5,800 vehicles and 1,000 trucks that travel 
through Elizabeth each day. 

DR, EC, 
F, SS 

S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program 

High/High Existing 
(2013) 

HM Retrofit the Village Hall gymnasium (to wind 
and seismic standards and equipped with an 
emergency backup generator, air conditioning 
units and upgraded bathroom and shower 
facilities) to serve as a community safe room 
and warming/cooling center for area residents. 

EC, EH, 
SS, T 

S&IP Large 2, 3 n/a Yes President / 
Village Board 

10 years Village / 
FEMA 

Pre-Disaster 
Mitigation 

High/High Existing 
(2013) 

HM Purchase and install new storm siren by water 
tower at US Route 20 and East Street. 

SS, T E&A Medium 2 n/a n/a President / 
Village Board 

5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 238 

 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (less than 3,500 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-20  
Galena Hazard Mitigation Actions 

(Sheet 1 of 5) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Fulton Street stormwater check dam 
construction.  Install check dams on city-
owned property to reduce stormwater flow 
velocity and sedimentation and lessen erosion 
and gullying. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor  
City Council / 
Public Works 

Director 

2 years City / 
IEPA 

Section 319 

Medium/High New 

HM Hughlett’s Branch stormwater check dam 
construction.  Install check dams on city-
owned property to reduce stormwater flow 
velocity and sedimentation and lessen erosion 
and gullying. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor  
City Council / 
Public Works 

Director 

2 years City / 
IEPA 

Section 319 

Medium/High New 

HM Gateway Park stormwater check dam 
construction.  Install check dams on city-
owned property to reduce stormwater flow 
velocity and sedimentation and lessen erosion 
and gullying. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor  
City Council / 
Public Works 

Director 

1 year City / 
IEPA 

Section 319 

Medium/High New 

LM Install river gauge at Green Street pedestrian 
bridge over the Galena River to accurately 
monitor river levels. 

F, SS E&A Medium 2, 3, 
5, 8 

n/a Yes City Engineer 1 year City Low/Medium New 

HM Reduce inflow to Hughlett’s Branch sanitary 
sewer by relining manholes and sewer lines. 

F, SS S&IP Small 2, 3, 5 Yes Yes City Engineer 3 years City / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/High New 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (less than 3,500 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-20 
Galena Hazard Mitigation Actions 

(Sheet 2 of 5) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Inspect and remove debris and silt from 
detention ponds to restore/improve capacity. 

F, SS S&IP Medium 2, 3, 5 Yes Yes City Engineer 2 years City Medium/High New 

HM Install riprap in stormwater swales on an as-
needed basis to reduce stormwater flow 
velocity and sedimentation. 

F, SS S&IP Small 2, 3, 5 Yes Yes Public Works 
Director 

2 years City / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/Medium New 

HM Conduct a study to determine the need for 
additional storm sirens due to the growth of 
the city boundaries and new development.  
Purchase and install storm sirens in these 
newly identified areas. 

SS, T E&A Large 2 n/a n/a Mayor / 
City Council 

3 years City / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High New 

HM Relocate sludge building and maintenance 
garage out of Galena River floodplain.* 

F, SS S&IP Small 2, 3, 5 Yes n/a Mayor / 
City Council 

5 years City / 
FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 

LM Prepare emergency operations plan for the 
City. 

EC, EH, 
EQ, F, SS, 

SWS, T

LP&R Large 2, 3, 4, 
5, 8 

Yes Yes Mayor / 
City Council 

2 years City Low/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (less than 3,500 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-20 
Galena Hazard Mitigation Actions 

(Sheet 3 of 5) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Conduct preliminary engineering study for a 
new crossing of the Galena River.  The Galena 
River runs through Galena dividing the city 
and right now there is only one crossing of the 
Galena River within the municipal limits. 

F, SS E&A Medium 2, 3, 5 Yes Yes Mayor 
City Council / 
City Engineer 

5-10 years City Medium/High Existing 
(2013) 

HM Design and construct a new crossing of the 
Galena River. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor 
City Council / 
City Engineer 

10 years City / 
USDA – RD 
Community 

Facilities 
Programs

High/High Existing 
(2013) 

HM Install riprap along the Galena River to protect 
the banks and bike trail from erosion. 

F, SS NSP Small 2, 3, 5 n/a Yes Mayor 
City Council / 
Public Works 

Director 

2 years City / 
IDOA 

Streambank 
Stabilization 

& 
Restoration 

Program

Medium/Medium Existing 
(2013) 

HM Purchase NOAA weather radios for city 
employees. 

EC, EH, 
F, SS, 

SWS, T

E&A Small 2 n/a n/a Mayor / 
City Council 

2 years City Low/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (less than 3,500 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-20 
Galena Hazard Mitigation Actions 

(Sheet 4 of 5) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Perform upgrades to storm sewer system. F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor 
City Council / 
Public Works 

Director 

3 years City / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/High Existing 
(2013) 

HM Construct stormwater detention basins to 
manage stormwater runoff and reduce the 
likelihood of flooding. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor 
City Council / 
City Engineer

5 years City / 
IEPA 

Section 319

Medium/High Existing 
(2013) 

HM Trim trees and remove dead material to 
minimize disruptions to electrical power and 
communication networks. 

SS, SWS, 
T 

S&IP Large 2, 3, 5 Yes Yes Mayor 
City Council / 
Public Works 

Director

1-5 years City Low/High Existing 
(2013) 

HM Conduct sewer line reconnaissance study to 
identify locations where storm water infiltrates 
the sanitary sewer lines. 

F, SS E&A Medium 2, 3, 5 Yes Yes Mayor 
City Council / 
Public Works 

Director

2 years City Low/High Existing 
(2013) 

HM Repair sewer line sections where storm water 
infiltration is occurring to prevent sewage 
backups. 

F, SS S&IP Medium 2, 3, 5 Yes Yes Mayor 
City Council / 
Public Works 

Director 

2 years City / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Designate gymnasium or auditorium at local 
school as a storm shelter. 

F, SS, 
SWS, T

LP&R Medium 2 n/a n/a Mayor / 
City Council

1 year City Low/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a city of this size (less than 3,500 individuals).  The City works hard to maintain critical services to its residents.  Additional funding is necessary if 
implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought LF Levee Failure 
EC Extreme Cold MMH Man-Made Hazard 
EH Excessive Heat SS Severe Storm 
EQ Earthquake SWS Severe Winter Storm 
F Flood T Tornado

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-20 
Galena Hazard Mitigation Actions 

(Sheet 5 of 5) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Review the revised Flood Insurance Rate 
Maps (FIRMs) when they become available.  
Update the flood ordinance to reflect the 
revised FIRMs and present both for adoption.* 

F LP&R Small 1, 2, 4 
6, 7 

Yes Yes Mayor / 
City Council 

1-5 years City Low/High Existing 
(2013) 

LM Continue to make the most recent Flood 
Insurance Rate Maps available to assist the 
public in considering where to construct new 
buildings.* 

F E&A Small 1, 2, 
6, 7 

Yes Yes Mayor / 
City Council 

1-5 years City Low/Medium Existing 
(2013) 

LM Make City officials aware of the most recent 
Flood Insurance Rate Maps and issues related 
to construction in a floodplain.* 

F E&A Small 1, 2, 
6, 7 

Yes Yes Mayor / 
City Council 

1-5 years City Low/Medium Existing 
(2013) 

LM Evaluate the feasibility of participating in the 
National Flood Insurance Program’s voluntary 
Community Rating System to reduce flood 
insurance premiums.* 

F LP&R Small 1, 2,  
4, 6 

Yes Yes Mayor 
City Council / 

Building Official 

3-5 years City Low/Medium Existing 
(2013) 

LM Purchase a portable emergency backup 
generator with lighting system for use during 
power outages. 

EH, EQ, 
F, SS, 

SWS, T

S&IP Small 2, 5 n/a n/a Police Chief / 
Police Department 

3 years City Low/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 900 individuals).  The Village works hard to maintain critical services to its residents but it’s a struggle.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-21  
Hanover Hazard Mitigation Actions 

(Sheet 1 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Conduct sewer line reconnaissance study to 
identify locations where storm water infiltrates 
the lines. 

F, SS E&A 
 

Medium 2, 3, 5 n/a Yes President / 
Village Board 

1-5 years Village Medium/High Existing 
(2013) 

HM Repair sewer line sections where storm water 
infiltration is occurring to prevent sewage 
backups. 

F, SS S&IP Medium 2, 3, 5 n/a Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

LM Conduct hydrologic/hydraulic study to 
determine the appropriate remedy to address 
recurring roadway flooding issues along 
Fulton Road. 

F, SS  E&A Small 2, 3, 5 n/a Yes President / 
Village Board 

3-5 years Village Medium/High Existing 
(2013) 

HM Select, design and construct appropriate 
remedy to address recurring roadway flooding 
issues along Fulton Road. 

F, SS S&IP Small 2, 3, 5 n/a Yes President / 
Village Board 

5-7 years Village / 
IDOT Local 

Roads

High/High Existing 
(2013) 

HM Elevate or relocate Village maintenance 
garage on Fillmore Street out of the Apple 
River floodplain.* 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 900 individuals).  The Village works hard to maintain critical services to its residents but it’s a struggle.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-21 
Hanover Hazard Mitigation Actions 

(Sheet 2 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Construct a dike/levee around the wastewater 
treatment lagoon to address recurring flooding 
issues. 

F, SS S&IP Large 2, 3, 5 n/a Yes President / 
Village Board 

10 years Village / 
FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 

HM Purchase and install an additional storm 
warning siren 

SS, T E&A Medium 2 n/a n/a President / 
Village Board 

5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 

HM Purchase an automated telephone warning 
system (reverse 911) to notify residents of 
emergency information. 

EC, EH, 
EQ, F, 
MMH, 

SS, SWS, 
T 

E&A Large 2 n/a n/a President / 
Village Board 

5-10 years Village / 
FEMA 

Emergency 
Management 
Performance 

Grant

Medium/High Existing 
(2013) 

LM Review the revised Flood Insurance Rate 
Maps (FIRMs) when they become available.  
Update the flood ordinance to reflect the 
revised FIRMs and present both for adoption.* 

F LP&R Medium 1, 2, 4 
6, 7 

Yes Yes President / 
Village Board 

1-5 years Village Low/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 900 individuals).  The Village works hard to maintain critical services to its residents but it’s a struggle.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-21 
Hanover Hazard Mitigation Actions 

(Sheet 3 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Continue to make the most recent Flood 
Insurance Rate Maps available to assist the 
public in considering where to construct new 
buildings.* 

F E&A Medium 1, 2, 
6, 7 

Yes Yes President / 
Village Board 

1-5 years Village Low/Medium Existing 
(2013) 

LM Make Village officials aware of the most 
recent Flood Insurance Rate Maps and issues 
related to construction in a floodplain.* 

F E&A Medium 1, 2, 
6, 7 

Yes Yes President / 
Village Board 

1-5 years Village Low/Medium Existing 
(2013) 

LM Evaluate the feasibility of participating in the 
National Flood Insurance Program’s voluntary 
Community Rating System to reduce flood 
insurance premiums.* 

F LP&R Medium 1, 2,  
4, 6 

Yes Yes President / 
Village Board 

3-5 years Village Low/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 400 individuals).  The Village struggles to provide even the most critical of services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-22  
Scales Mound Hazard Mitigation Actions 

(Sheet 1 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Acquire flood-prone structures. F, SS S&IP Small 2 n/a Yes President / 
Village Board 

5-10 years Village / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/Low New 

HM Install a dry dam on the north side of the 
Village to control stormwater runoff. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village / 
IEPA 

Section 319

Medium/High New 

LM Coordinate with ComEd to ensure reliable 
electricity service to the Village. 

EC, EH, 
F, SS, 

SWS, T

E&A Large 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Low/Medium New 

HM Bury electric utility lines to limit service 
disruptions during natural hazard events. 

SS, SWS, 
T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village / 
FEMA 

Pre-Disaster 
Mitigation

High/High Existing 
(2013) 

HM Designate the Scales Mound School as an 
emergency/storm shelter and warming/cooling 
center. 

EC, EH, 
EQ, F, SS, 

SWS, T

LP&R Large 2 n/a n/a President / 
Village Board 

1 year Village Low/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 400 individuals).  The Village struggles to provide even the most critical of services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-22 
Scales Mound Hazard Mitigation Actions 

(Sheet 2 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Purchase and install an automatic emergency 
backup generator at the designated 
emergency/storm shelter and warming/cooling 
center to provide uninterrupted power during 
power outages 

EC, EH, 
EQ, F, SS, 

SWS, T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

1-3 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 

LM Conduct drainage study to identify the 
appropriate remedies to alleviate recurring 
drainage problems within the Village, 
including but not limited to South Ave. & 
Franklin St., South Ave. & Main St., Clark 
Ave, Provost Ave., Jackson St., and 
Washington St. between North Ave. & 
Schuyler Ave. 

F, SS E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

3 years Village Medium/High Existing 
(2013) 

HM Select, design and construct the appropriate 
drainage remedy(s) to alleviate recurring 
drainage problems within the Village, 
including but not limited to South Ave. & 
Franklin St., South Ave. & Main St., Clark 
Ave, Provost Ave., and Jackson St., and 
Washington St. between North Ave. & 
Schuyler Ave. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5-7 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program 

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 400 individuals).  The Village struggles to provide even the most critical of services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-22 
Scales Mound Hazard Mitigation Actions 

(Sheet 3 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Design and construct a new multi-use 
emergency operations center. 

EQ, F, 
MMH, 

SS, SWS, 
T 

S&IP Large 2, 3, 5 Yes n/a President / 
Village Board 

5 years Village / 
FEMA 

Emergency 
Management 
Performance 

Grant

High/High Existing 
(2013) 

HM Construct equipment storage building to 
protect Village maintenance equipment from 
severe weather events. 

F, SS, 
SWS, T 

S&IP Small 5 Yes n/a President / 
Village Board 

3 years Village Medium/Medium Existing 
(2013) 

LM Conduct feasibility study to determine the 
appropriateness of constructing a second 
railroad crossing.  The Village is divided in 
half by the Canadian National Railroad and 
there is only one north/south road, Franklin 
Street, which connects the two sides of the 
Village.  The current at-grade crossing is 
interrupted by daily train service which can 
impede response by emergency services and 
has the potential to be blocked by a train 
derailment. 

MMH E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village Medium/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 400 individuals).  The Village struggles to provide even the most critical of services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-22 
Scales Mound Hazard Mitigation Actions 

(Sheet 4 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Replace storm sewer lines at all intersections 
to alleviate recurring ponding of water on the 
roadways. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

2 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

LM Conduct sewer line reconnaissance study to 
identify locations where storm water infiltrates 
the lines. 

F, SS E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village Medium/High Existing 
(2013) 

HM Repair sewer line sections where storm water 
infiltration is occurring to prevent sewage 
backups. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Trim trees and remove dead material to 
minimize disruptions to electrical power and 
communication networks. 

SS, SWS, 
T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Low/High Existing 
(2013) 

HM Purchase an automated telephone warning 
system (reverse 911) to notify residents of 
emergency information. 

EH, EQ, 
F, MMH, 
SS, SWS, 

T 

E&A Large 2 n/a n/a President / 
Village Board 

5 years Village / 
FEMA 

Emergency 
Management 
Performance 

Grant

Medium/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,900 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-23  
Stockton Hazard Mitigation Actions 

(Sheet 1 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Acquire land and construct a retention basin 
west of Eugene Street to manage stormwater 
runoff and reduce the likelihood of flooding 
along Eugene Street and Hubert Street. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village / 
FEMA 
Flood 

Mitigation 
Assistance

Medium/High Existing 
(2013) 

HM Upgrade storm sewer line for 2,200 feet from 
N. Simmons Street (north of E. High Street) to 
Yellow Creek to accommodate increased flow 
during heavy rain/flood events & alleviate 
drainage problems. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/High Existing 
(2013) 

HM Upgrade storm sewer to a 48-inch or greater 
diameter line for 1,100 from S. Hudson Street 
along E. Queen Street to a tributary of Yellow 
Creek to accommodate increased flow during 
heavy rain/flood events & alleviate drainage 
problems. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Replace Carpenter Street bridge to increase 
flow capacity and alleviate drainage issues. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

10 years Village / 
IDOT 

Local Roads / 
USDA – RD 
Community 

Facilities 
Program

High/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,900 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-23 
Stockton Hazard Mitigation Actions 

(Sheet 2 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Replace stone culvert under old railroad tracks 
with a larger culvert to increase carrying 
capacity and alleviate drainage issues. 

F, SS S&IP Small 2, 5 Yes Yes President / 
Village Board 

5 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/Medium Existing 
(2013) 

HM Clean out brush and debris from tributary of 
Yellow Creek to reduce/prevent flooding issues. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board

1-5 years Village Low/High Existing 
(2013) 

HM Reshape/straighten tributary of Yellow Creek 
between E. Queen Ave. and E. Carpenter Ave. 
to alleviate flooding issues. 

F, SS S&IP Small 2, 3, 
5, 6 

Yes Yes President / 
Village Board 

5-10 years Village / 
FEMA 
Flood 

Mitigation 
Assistance

High/Medium Existing 
(2013) 

HM Replace 300 feet of storm sewer with 48-inch 
or greater diameter line on S. Park Road north 
of W. North Ave. to accommodate increased 
flow during heavy rain/flood events & 
alleviate drainage problems. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Extend storm sewer 300 feet with a 48-inch or 
greater diameter line on S. Park Road north of 
W. Prairie Ave and better manage stormwater 
runoff. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,900 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-23 
Stockton Hazard Mitigation Actions 

(Sheet 3 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

LM Conduct sewer line reconnaissance study to 
identify locations where storm water infiltrates 
the lines. 

F, SS E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Medium/High Existing 
(2013) 

HM Repair sewer line sections where storm water 
infiltration is occurring to prevent sewage 
backups. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

LM Conduct sewer line reconnaissance study to 
identify cross connections, failures, and 
determine pipe sizes in order to maximize flow 
and prevent sewer backups. 

F, SS E&A Large 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Medium/High Existing 
(2013) 

HM Purchase and install an emergency backup 
generator with automatic transfer switch at the 
Cherry Street sanitary lift station to avoid 
bypass pumping and maintain operations 
during power outages. 

EH, EQ, 
F, SS, 

SWS, T 

S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Low/High Existing 
(2013) 

HM Purchase new pumps for the Cherry Street 
sanitary lift station to maximize pumping 
capacity and alleviate recurring flooding issues 
and sewer backups. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Low/High Existing 
(2013) 
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* Mitigation action to ensure continued compliance with NFIP. 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,900 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-23 
Stockton Hazard Mitigation Actions 

(Sheet 4 of 4) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Upgrade bypass lift station at the wastewater 
treatment facility to alleviate recurring 
flooding issues. 

F, SS S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/High Existing 
(2013) 

HM Clean out overflow lagoon at the wastewater 
treatment facility to increase capacity and 
alleviate recurring flooding issues and sewer 
backups. 

F, SS S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/High Existing 
(2013) 

LM Review the revised Flood Insurance Rate 
Maps (FIRMs) when they become available.  
Update the flood ordinance to reflect the 
revised FIRMs and present both for adoption.* 

F LP&R Small 1, 2, 4 
6, 7 

Yes Yes President / 
Village Board 

1-5 years Village Low/Medium Existing 
(2013) 

LM Continue to make the most recent Flood 
Insurance Rate Maps available to assist the 
public in considering where to construct new 
buildings.* 

F E&A Small 1, 2, 
6, 7 

Yes Yes President / 
Village Board 

1-5 years Village Low/Medium Existing 
(2013) 

LM Make Village officials aware of the most 
recent Flood Insurance Rate Maps and issues 
related to construction in a floodplain.* 

F E&A Small 1, 2, 
6, 7 

Yes Yes President / 
Village Board 

1-5 years Village Low/Medium Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a community of this size (less than 1,100 individuals).  The Galena Territory works hard to maintain critical services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-24  
The Galena Territory Hazard Mitigation Actions 

(Sheet 1 of 2) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

B Provide reliable internet connectivity to assist 
in the application, implementation and 
maintenance of mitigation projects and 
activities. 

F, SS, 
SWS, T 

S&IP Large 3, 5 n/a Yes General Manager / 
Jo Daviess County 
EMA Emergency 

Manager

5-10 years Association / 
USDA – RD 
Community 

Connect

High/High New 

HM Relocate the fishing pier and dock which can 
accommodate 250 boats; excavate the existing 
beach and construct a berm along No Name 
Creek from the pavilion to the shoreline to 
reduce the property damage sustained during 
flood events. 

F, SS S&IP Medium 2, 3 Yes Yes General Manager / 
Jo Daviess County 
EMA Emergency 

Manager 

5-10 years Association / 
FEMA 
Flood 

Mitigation 
Assistance 

High/Medium Existing 
(2013) 

HM Construct a Class III Dam in the Small Pox 
Creek watershed between Rawlins Road and 
Cording Road to manage stormwater; reduce 
the volume and velocity of water entering 
Lake Galena; and alleviate recurring flood 
impacts experienced by The Galena Territory, 
unincorporated Guilford and its associated 
businesses (including a limestone quarry, 
storage facility, junk yard and several farms), 
and West Guilford Road, a well-traveled 
roadway in the area. 

F, SS S&IP Medium 2, 3, 5, 
6, 8 

Yes Yes General Manager / 
Jo Daviess County 
EMA Emergency 

Manager 

10 years Association / 
FEMA 
Flood 

Mitigation 
Assistance 

High/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a community of this size (less than 1,100 individuals).  The Galena Territory works hard to maintain critical services to its residents.  Additional 
funding is necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-24 
The Galena Territory Hazard Mitigation Actions 

(Sheet 2 of 2) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Construct a Class III Dam between Guilford 
Road and the Miner Road Quarry to manage 
stormwater and reduce the volume and 
velocity of water from Miner Creek entering 
Lake Galena. 

F, SS S&IP Small 2, 3, 5, 
6, 8 

Yes Yes General Manager / 
Jo Daviess County 
EMA Emergency 

Manager 

10 years Association / 
FEMA 
Flood 

Mitigation 
Assistance

High/High Existing 
(2013) 

HM Purchase and install an emergency backup 
generator at the Owner’s Club (a designated 
Red Cross Disaster Center) to provide 
uninterrupted power during power outages. 

DF, EQ, 
F, SS, 

SWS, T 

S&IP Large 2, 3, 5 NA Yes General Manager / 
Jo Daviess County 
EMA Emergency 

Manager

2-5 years Association Medium/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,500 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-25  
Warren Hazard Mitigation Actions 

(Sheet 1 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Purchase and install emergency backup 
generator for use at Village Hall to provide 
uninterrupted power during power outages. 

EH, EQ, 
F, SS, 

SWS, T 

S&IP Small 2, 3, 5 n/a Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 

HM Purchase a portable emergency backup 
generator for use at designated emergency 
shelter to provide uninterrupted power during 
power outages 

EQ, F, SS, 
SWS, T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/Medium Existing 
(2013) 

HM Purchase a portable emergency backup 
generator to provide power to the drinking 
water wells during power outages to maintain 
operations. 

EQ, F, SS, 
SWS, T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

1-3 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 

HM Purchase a portable emergency backup 
generator to provide power to lift stations 
during power outages to maintain operations. 

EQ, F, SS, 
SWS, T 

S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 

HM Purchase a portable emergency backup 
generator to provide power to trash pumps to 
remove excess water from critical 
infrastructure during power outages. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

5 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Low/High Existing 
(2013) 
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† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,500 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-25 
Warren Hazard Mitigation Actions 

(Sheet 2 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Map and create a digital data set of the utilities 
within the Village for use with GIS. 

EQ, F, 
MMH, 

SS, SWS, 
T

 Large 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Medium/Medium Existing 
(2013) 

HM Refurbish/rehabilitate original water tower to 
increase the amount of water available in 
reserve, improve resiliency to drought and to 
aid in fire suppression as necessary during 
natural hazard events. 

EQ, F, SS, 
SWS, T 

S&IP Medium 2, 3, 5 n/a Yes President / 
Village Board 

5-10 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/Medium Existing 
(2013) 

LM Conduct sewer line reconnaissance study to 
identify locations where storm water infiltrates 
the lines. 

F, SS E&A Medium 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Medium/High Existing 
(2013) 

HM Repair sewer line sections where storm water 
infiltration is occurring to prevent sewage 
backups. 

F, SS S&IP Small 2, 3, 5 Yes Yes President / 
Village Board 

3-5 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

High/High Existing 
(2013) 

HM Purchase and install storm siren. SS, T E&A Medium 2 n/a n/a President / 
Village Board 

2-4 years Village / 
USDA – RD 
Community 

Facilities 
Programs

Medium/High Existing 
(2013) 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Mitigation Strategy 258 

 

† Identifies the most likely funding source to be pursued for the activity/project described.  However, if funding is unavailable through the most likely or other suggested sources, then implementation of medium to large-scale 
activities/projects is unlikely due to the budgetary constraints experienced by a village of this size (less than 1,500 individuals).  The Village works hard to maintain critical services to its residents.  Additional funding is 
necessary if implementation is to be achieved within the time frames specified. 

Acronyms 
 

Priority 
HM Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the most significant hazards
LM Mitigation action with the potential to reduce impacts from 

the most significant hazards 
HL Mitigation action with the potential to virtually eliminate or 

significantly reduce impacts from the less significant hazards
LL Mitigation action with the potential to reduce impacts from 

the less significant hazards 

 

Hazard(s) to be Mitigated: 
DF Dam Failure L Landslide
DR Drought MMH Man-Made Hazard 
EC Extreme Cold SS Severe Storm 
EH Excessive Heat SWS Severe Winter Storm 
EQ Earthquake T Tornado
F Flood

 

Type of Mitigation Activity: 
E&A Education & Awareness NSP Natural Systems Protection 
LP&R Local Plans & 

Regulations
S&IP Structure & Infrastructure 

Projects
 

Figure MIT-25 
Warren Hazard Mitigation Actions 

(Sheet 3 of 3) 
Priority Activity/Project Description Hazard(s) 

to be 
Mitigated 

Type of 
Mitigation 

Activity 

Size of 
Population 

Affected 

Goal(s) 
Met 

Reduce Effects of 
Hazard(s) on 
Buildings & 

Infrastructure 

Organization / 
Department 

Responsible for 
Implementation 

& 
Administration 

Time 
Frame to 
Complete 
Activity 

Funding 
Source(s)† 

Cost/Benefit 
Analysis 

Status 

New Existing 

HM Trim trees and remove dead material to 
minimize disruptions to electrical power and 
communications networks. 

SS, SWS, 
T 

S&IP Large 2, 3, 5 Yes Yes President / 
Village Board 

1-5 years Village Low/High Existing 
(2013) 

HM Replace existing storm basins and construct 
new basins to increase capacity and alleviate 
drainage and flooding issues. 

F, SS S&IP Medium 2, 3, 5 Yes Yes President / 
Village Board 

4-8 years Village / 
USDA – RD 

Water & 
Waste 

Disposal 
Program

Medium/High Existing 
(2013) 
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5.0 PLAN MAINTENANCE  
This section focuses on the Federal Emergency Management Agency (FEMA) requirements for 
maintaining and updating the Plan once it has been approved by FEMA and adopted by the 
participating jurisdictions.  These requirements include: 

 establishing the method and schedule for monitoring, evaluating and updating the Plan; 

 describing how the mitigation strategy will be incorporated into existing planning 
processes; and  

 detailing how continued public input will be obtained. 

These requirements ensure that the Plan remains an effective and relevant document.  The 
following provides a detailed discussion of each requirement. 
 
5.1 MONITORING, EVALUATING & UPDATING THE PLAN  
Outlined below is a method and schedule for monitoring, evaluating and updating the Plan.  This 
method allows the participating jurisdictions to review and adjust the planning process as needed, 
make necessary changes and updates to the Plan and track the implementation and results of the 
mitigation actions that have been undertaken. 
 
5.1.1 Monitoring and Evaluating the Plan  

The Plan update will be monitored and evaluated by a Plan Maintenance Subcommittee on an 
annual basis.  The Plan Maintenance Subcommittee will be composed of key members from the 
Planning Committee, including representatives from all of the participating jurisdictions.  The 
Subcommittee will be chaired by the Jo Daviess County Emergency Management Agency (EMA).  
All meetings held by the Subcommittee will be open to the public.  The information gathered at 
each Subcommittee meeting will be documented and provided to all participating jurisdictions for 
their review and use in the Plan update. 
 
The Jo Daviess County EMA will be responsible for 
monitoring the status of the mitigation actions 
identified in the Plan update and providing the 
Illinois Emergency Management Agency (IEMA) 
with an annual progress report.  It will be the 
responsibility of each participating jurisdiction to 
provide a progress report on the status of their 
mitigation actions at each Subcommittee meeting. 
 
The Plan Maintenance Subcommittee will also 
evaluate the Plan update on an annual basis to 
determine the effectiveness of the planning process 
and identify any implemented mitigation actions.  In 
addition, the Subcommittee will decide whether any 
changes need to be made.  As part of the evaluation of the planning process, the Subcommittee 
will review the goals to determine whether they are still relevant or if new goals need to be added; 
assess whether other natural or man-made hazards need to be addressed or included in the Plan 

Monitoring & Evaluating 

 A Plan Maintenance Subcommittee will be 
formed to monitor and evaluate the Plan 
update. 

 The Plan update will be monitored and 
evaluated on an annual basis. 

 Each participating jurisdiction will be 
responsible for providing an annual 
progress report on the status of their 
mitigation actions. 

 New mitigation actions can be added by 
participating jurisdictions during the 
annual evaluation. 
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update; and review any new hazard data that may affect the Risk Assessment portion of the Plan 
update.  The Subcommittee will also evaluate whether other County departments should be invited 
to participate. 
 
In terms of evaluating the effectiveness of the mitigation actions that have been implemented, the 
Subcommittee will assess whether a project is on time, in line with the budget and moving ahead 
as planned; whether the project achieved the goals outlined and had the intended result; and 
whether losses were avoided as a result of the project.  In addition, each of the participating 
jurisdictions will be given an opportunity to add new mitigation actions to the Plan update and 
modify or discontinue mitigation actions already identified.  In some cases, a project may need to 
be removed from the list of mitigation actions because of unforeseen problems with 
implementation. 
 
5.1.2 Updating the Plan  

The Plan must be updated within five years of the Plan approval date indicated on the signed 
FEMA final approval letter.  (This date can be found in Section 6, Plan Adoption.)  This ensures 
that all the participating jurisdictions will remain eligible to receive federal grant money to 
implement those mitigation actions identified in this 
Plan. 
 
The Jo Daviess County EMA, with assistance from 
the Plan Maintenance Subcommittee, will be 
responsible for updating the Plan.  The update will 
incorporate all of the information gathered and 
changes proposed at the previous annual monitoring 
and evaluation meetings.  In addition, any 
jurisdictions that did not take part in the previous 
planning process may do so at this time.  It will be 
the responsibility of these jurisdictions to provide all 
of the information needed to be integrated into the 
Plan update. 
 
A public forum will be held to present the Plan 
update to the public for review and comment.  The 
comments received at the public forum will be reviewed and incorporated into the Plan update.  
The Plan update will then be submitted to IEMA and FEMA for review and approval.  Once the 
Plan update has received state and federal approval, FEMA requires that each of the 
participating jurisdictions re-adopt the Plan to remain eligible to receive federal monies to 
implement identified mitigation actions. 
 
5.2 INCORPORATING THE MITIGATION STRATEGY INTO EXISTING PLANNING 

MECHANISMS  
As part of the planning process, the Planning Committee identified current plans, 
policies/ordinances and maps that supplement or help support mitigation planning efforts.  Figure 
PP-3 identifies the existing planning mechanism available by jurisdiction.  It will be the 

Updating the Plan 

 The Jo Daviess County EMA, with 
assistance from the Plan Maintenance 
Subcommittee, will be responsible for 
updating the Plan. 

 The Plan must be updated within 5 years 
of the Plan approval date indicated on the 
signed FEMA final approval letter. 

 Any jurisdictions that did not take part in 
the previous planning process who now 
wish to participate may do so. 

 Once the Plan update has received 
FEMA/IEMA approval, each participating 
jurisdiction must re-adopt the Plan to 
remain eligible to receive federal monies. 
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responsibility of each participating jurisdiction to incorporate, where applicable, the mitigation 
strategy and other information contained in the Plan update into the planning mechanisms 
identified for their jurisdiction. 
 
Adoption of this Plan update will trigger each participating jurisdiction to review and, where 
appropriate, integrate the Plan into other available planning mechanisms.  The Plan Maintenance 
Subcommittee’s annual review will help maintain awareness of the Plan among the participating 
jurisdictions and encourage them to actively integrate it into their day-to-day operations and 
planning mechanisms.  Any time a mitigation action is slated for implementation by a participating 
jurisdiction, it will be integrated into their capital improvement plan/budget. 
 
Several of the participating communities have limited capabilities to integrate the mitigation 
strategy and other information contained in the Plan update into existing planning mechanisms.  
These communities are very small in size (less than 850 individuals) and do not have the financial 
resources or trained personnel to develop planning mechanisms such as comprehensive plans. 
 
5.3 CONTINUED PUBLIC INVOLVEMENT  
The County and participating jurisdictions understand the importance of continued public 
involvement and will seek public input on the updated Plan throughout the plan maintenance 
process.  A copy of the approved Plan will be maintained and available for review at the Jo Daviess 
County EMA Office.  Individuals will be encouraged to provide feedback and submit comments 
for the next Plan update to the Jo Daviess County EMA. 
 
The comments received will be compiled and presented at the annual Plan Maintenance 
Subcommittee meetings where members will consider them for incorporation into the next Plan 
update.  All meetings held by the Plan Maintenance Subcommittee will be noticed and open to the 
public.  A separate public forum will be held prior to the next Plan update submittal to provide the 
public an opportunity to comment on the proposed revision to the Plan update. 
 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

 

6.0 PLAN ADOPTION 



Jo Daviess County Multi-Jurisdictional All Hazards Mitigation Plan 

May 2020 Plan Adoption 262 

6.0 PLAN ADOPTION  
The final step in the planning process is the adoption of the approved Plan update by each 
participating jurisdiction.  Each jurisdiction must formally re-adopt the Plan to remain eligible for 
federal grant monies to implement mitigation actions identified in this Plan. 
 
6.1 PLAN ADOPTION PROCESS  
Before the Plan update could be adopted by the participating jurisdictions, it was made available 
for public review and comment through a public forum and comment period.  Comments received 
were incorporated into the Plan update and the Plan was then submitted to the Illinois Emergency 
Management Agency (IEMA) and the Federal Emergency Management Agency (FEMA) for their 
review and approval. 
 
Upon review and approval by IEMA and FEMA, the Plan update was presented to the County and 
participating jurisdictions for adoption.  Each participating jurisdiction was required to formally 
adopt the Plan to remain eligible to receive federal grant monies to implement the mitigation 
actions identified in this Plan.  Any jurisdiction that chose not to adopt the Plan update did not 
affect the eligibility of those who did. 
 
Figure PA-1 identifies the participating jurisdictions and the date each formally adopted the Plan 
update.  Signed copies of the adoption resolutions are located in Appendix N.  FEMA signed the 
final approval letter on January 12, 2021 which began the five-year approval period and set an 
expiration date of January 12, 2026 for the Plan. 
 

Figure PA-1  
Plan Adoption Dates 

Participating Jurisdiction Plan Adoption Date 
Jo Daviess County 11/17/2020 
Apple Canyon Lake 11/03/2020 
Apple River 02/01/2021 
East Dubuque 12/21/2020 
Elizabeth 11/18/2020 
Galena 11/09/2020 
Hanover 11/19/2020 
Scales Mound 12/28/2020 
Stockton 11/10/2020 
The Galena Territory 12/12/2020 
Warren 11/09/2020 
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Attendance Sheet - Teleconference 

Jo Daviess County Multi-Jurisdictional 
All Hazards Mitigation Planning Committee Meeting 

May 13, 2020 
 
Due to the COVID-19 outbreak, the public forum was handled via teleconference to comply with the stay-at-home order and 
gathering restrictions.  Attendance was taken verbally during the teleconference by the Consultant and recorded below. 
 

 Name Representing (Jurisdiction/Organization) Title 

1. Smith, Glenn Illinois Emergency Management Agency Hazard Mitigation Planner

2. Herrig, Loras City of East Dubuque City Manager

3. Bostwick, Andrea American Environmental Corporation Senior Project Manager
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5. Janssen, Julie Apple Canyon Lake Safety & Security Manager
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8. Reimer, Daniel Jo Daviess County – Administration County Administrator

9. Edmonds, Laura Jo Daviess County – Assessment Office Chief County Assessment Officer

10. Pederson, Chuck Jo Daviess County – EMA Emergency Manager

11. Schleicher, Sandra Jo Daviess County – Health Department Public Health Administrator

12. Keeffer, Steve Jo Daviess County – Highway Department County Engineer

13. McMenamin, Nancy 
Jo Daviess County – Mitigation Planning 
Committee Member
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 Name Representing (Jurisdiction/Organization) Title 

14. McMenamin, Paul 
Jo Daviess County – Mitigation Planning 
Committee Member

15. Tison, Eric Jo Daviess County – Planning & Development
Planning & Development 

Administrator

16. Brandel, Tina Jo Daviess County – Sheriff’s Office Communications Sergeant

17. Turner, Kevin Jo Daviess County – Sheriff’s Office Sheriff

18. Foley, Ruth Village of Scales Mound Village Trustee
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Meeting Minutes 
 

Jo Daviess County Multi-Jurisdictional 
All Hazards Mitigation Planning Committee 

 
October 29, 2019 

1 P.M. 
Crossroads Community Church 
900 Galena Square Drive, Galena 

 
Committee Members 

Apple Canyon Lake 
Country Financial Insurance 
Elizabeth EMS 
Elizabeth, Village of 
Galena, City of 
Hanover, Village of  
Jo Daviess Conservation Foundation 
Jo Daviess County Offices: 
 Administrator 
 Assessors Office 
 County Clerk & Recorder 
 Circuit Clerk 
 EMA 
 Health Department 
 

Jo Daviess County Offices Continued: 
 Highway Department 
 Planning & Development 
 Sheriff’s Office 
 GIS & IT Department 
League of Women Voters of Jo Daviess 
County 
Jo Daviess County LEPC 
Scales Mound, Village of 
Warren, Village of 
American Environmental Corp.  

Welcome and Introductions 

Charles Pedersen, Chairman of the Jo Daviess County Multi-Jurisdictional All Hazards 
Mitigation Planning Committee, welcomed attendees.  He indicated that the purpose of 
this Committee is to update the Jo Daviess County All Hazards Mitigation Plan.  
 
Handout materials were distributed to each member, including a Citizen Questionnaire.  
The questionnaire will help gauge residents and committee member understanding of 
the natural hazards that impact the County and also identifies communication 
preferences. 
 
What is an All Hazards Mitigation Plan? 

Andrea Bostwick, American Environmental Corporation (AEC) explained that an all 
hazards mitigation plan details the natural and man-made hazard events that have 
previously impacted the County and identifies activities and projects that reduce the risk 
to people and property from these hazards before an event occurs. The natural and 
man-made hazards include floods; tornadoes; severe summer storms (including 
thunderstorms, hail and lightning events); severe winter storms (including ice and snow 
storms); extreme heat; drought; earthquakes; dam failures; transportation, generation 
and storage/handling of hazardous substances; hazardous materials incidents; waste 
disposal and waste remediation.  
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Why Should We Update Our All Hazards Mitigation Plan? 

Andrea, described why mitigation planning is needed and how participating jurisdictions 
can benefit. In addition, she detailed the AHMP update process. 

 
Since the early 1990s damages caused by weather extremes have risen substantially.  
In 2018 the United States experienced $90.7 billion in severe storm damages from 
fourteen (14) severe weather and natural hazard events. The losses experienced in 
2018 were the 4th highest only behind 2017, 2015, and 2012. Consequently, the Federal 
Emergency Management Agency (FEMA) is encouraging counties throughout the 
United States to prepare and update natural hazard mitigation plans because what they 
found is that for every dollar spent on mitigation, $6 dollars can be reaped in savings.   
 
Updating this plan provides several major benefits, including: 

1.) Specific projects and recommendations will be developed through the planning 
process to help each participating jurisdiction reduce damages.  By including these 
projects in this Plan update, the participating jurisdictions will have an opportunity to 
receive state and federal funds to complete the projects. 

2.) Verifiable information about the natural hazards that occur in Jo Daviess County will 
be gathered to help participants in municipal and county meetings make decisions 
about how to better protect citizens and property from storm damages. 

3.) When the next federally-declared natural disaster occurs, Jo Daviess County and all 
impacted municipalities who participate in the planning process will receive the full 
amount of money that they are eligible for from FEMA.  Jo Daviess County has been 
a part of eleven (11) federal disaster declarations since 1965.   

 
The Planning Process 

The goal of the Committee meetings is to update the 2013 Plan to meet state and 
federal criteria so that it can be approved by the Illinois Emergency Management 
Agency (IEMA) and FEMA. Andrea explained that the schedule for this Plan update has 
been compressed and accelerated due to changes in the grant funding mechanisms. So 
instead of conducting five meetings, a three meeting process has been developed that 
will satisfy FEMA’s criteria and still provide a draft plan to IEMA by May 1, 2020.  
Specific activities for the Committee meetings include: 
 
1st Committee meeting  Orientation to the Planning Process 

Review Critical Facilities & Existing Planning Documents 
Complete the Severe Weather Shelter Survey 
Discuss the Risk Assessment 
Approve Mission Statement & Goals 

 
2nd Committee meeting  Identify completed Mitigation Projects 

Discuss Additional Mitigation Projects and Activities 
    Review and update Mitigation Strategy 
    Committee discusses approval/adoption of the Plan update 
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3rd Committee meeting Present the Plan update for public review 
(Public Forum)  Committee helps answering questions from the public 
 
Information Needed from the Committee 

Andrea explained that as part of the Plan update process, AEC would need information 
from each of the participating jurisdictions to help meet the state and federal criteria. 
Zachary Krug, AEC, distributed the following forms to each participating jurisdiction to 
review and update or complete: 

Critical Facilities.  Completed lists of Critical Facilities will be used to identify 
facilities vulnerable to natural hazards and will be provided to IEMA and FEMA as a 
separate supplement.  Copies of the Plan made available to the public will not 
include these lists for security reasons. 

List of Existing Planning Documents.  This list identifies planning documents 
(Land Use Plans, Flood Ordinances, and related documents) a jurisdiction already 
has in place. 

Shelter Surveys.  Identifies locations designated as severe weather shelters. 

Contact Information.  Committee members should provide contact information 
about themselves to help AEC staff during this planning process.  

 
Andrea asked participants to return the completed forms by the next meeting and to let 
her know if anyone would like electronic copies of the forms.  
 
Severe Weather Events  

Committee members were asked to share their memories of severe weather events that 
have occurred in the County since 2012 including any damages to critical infrastructure 
and facilities.  Flooding, severe thunderstorms and lightning strikes were mentioned.  
Other hazard events related include: 

 Committee Members noted 2012 was a drought year in the County.  

 In July 2017, two township bridges were washed out. 

 Elizabeth experienced narrow-path, straight-line winds in July 2018. The winds 
sheered the roof off St. Paul’s Lutheran Church and caused other damage.  

 Sinkholes have occurred across the County due to rain. 

 Elizabeth experience a sink hole in their baseball field and Galena had a 
mineshaft open back up. 

 In January 2019, the Courthouse was closed due to extreme cold.  

 In summer 2019, the Prairie Ridge Senior Living Facility was struck by lightning. 
The strike set off the sprinkler system which flooded the residences.  

Andrea asked participants to identify any hazard events that have impacted their 
jurisdiction by completing the forms titled “Hazard Event Questionnaire and Critical 
Facilities Damage Questionnaire.”  The information provided will help supplement the 
information included in the risk assessment.  Participants were also asked if they have 
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any photographs of storm damage they would be willing to provide for inclusion in the 
Plan update. 
 
Andrea then asked the Committee about whether any instances of landslides and/or 
mine subsidence had occurred in the County. The Committee was unable to remember 
any instances of mine subsidence in the County. Committee Members indicated that 
there was a series of landslides along Elizabeth-Scales Mound Road in 2010. Andrea 
asked the Committee if they would like to include landslides and/or mine subsidence in 
the Plan update.  After a brief discussion the Committee decided to only include 
landslides. 
 
Risk Assessment 

Andrea began the risk assessment presentation by noting that there have been eleven 
(11) federally-declared disasters in Jo Daviess County since 1965. Approximately 684 
natural hazard events have been verified over approximately 50 years in Jo Daviess 
County.  Since the 2011, there have been 163 verified natural hazard events. There 
have been a minimum of 3 fatalities and 5 injuries recorded from 4 natural hazard 
events. A minimum of $29.6 million in property damages and $2.6 million in crop 
damages have resulted from approximately 117 documented natural hazard events 
verified in Jo Daviess County. The actual damage amounts are actually much higher 
based on several facts: 

мΦύ damage descriptions for many of the flood and thunderstorms event did not 
include dollar amounts; 

нΦύ damages to roads from heat and freeze/thaws conditions were not included; and 

оΦύ crop damage figures were unavailable for a majority of the events.  
 
The frequency, magnitude and property damages for each category of natural hazard 
were described. 

Severe Storms  
Severe storms are the most frequently occurring natural hazard in Jo Daviess 
County with 397 events verified since 1957. Five of the eleven federal disaster 
declarations include severe storms.  Approximately $6.8 million in property damages 
and $1.4 million in crop damages have resulted from 80 severe storm events. At 
least 5 injuries can be attributed to severe storms.   
 
The highest wind speed recorded in the County, not associated with a tornado, is 78 
knots (90 mph) on June 22, 2015, which impacted the Menominee fire house. The 
largest hail recorded in the County is 2.75 inches in East Dubuque on August 19, 
1994. 
 
Severe Winter Storms 
At least 204 verified severe winter storms (snow, ice, or extreme cold) have occurred 
since 1950.  One of the eleven federal disaster declarations for Jo Daviess County 
include severe winter storms. Approximately $72,372 in damages/emergency 
protective measures have resulted from 5 severe winter storm events. No injuries or 
fatalities were recorded for any of the severe winter storm events. 
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