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CITY OF FAIRVIEW PARK 
RESOLUTION NO. 17-14 
REQUESTED BY: MAYOR EILEEN ANN PATTON 
SPONSORED BY: COUNCILMAN HINKEL  
 
 A RESOLUTION APPROVING THE ADOPTION OF THE COUNTYWIDE ALL-
HAZARDS MITIGATION PLAN FOR CUYAHOGA COUNTY, 2017 UPDATE AND 
DECLARING AN EMERGENCY  
     

WHEREAS, hazard mitigation is any sustainable action taken to reduce or eliminate 
damage from future disaster; and,  
 

WHEREAS, the Disaster Mitigation Act of 2000 requires all communities that desire to 
apply for federal mitigation programs to have an all-natural hazard mitigation plan; and,  
 

WHEREAS, the Disaster Mitigation Act of 2000 also requires communities to review 
and revise the plan at least every five (5) years to reflect changes in development, progress in 
local mitigation efforts, and changes in priorities, in order to continue eligibility to apply for 
federal mitigation programs; and,  
 

WHEREAS, the all–natural hazard mitigation plan must meet the criteria established by 
the Federal Emergency Management Agency (FEMA); and,  
 

WHEREAS, for disasters that are declared after November 1, 2004 that the local 
government must have an approved mitigation plan; and,  
 

WHEREAS, in collaboration with participating jurisdictions, the Cuyahoga County 
Government, through the Cuyahoga County Office of Emergency Management developed and 
maintains such a mitigation plan which is entitled the “2017-2022 Cuyahoga County All-Hazards 
Mitigation Plan”; and,  
 

WHEREAS, there must be documentation that the plan has been formally adopted by the 
government body of the jurisdiction requesting approval of the plan (e.g. City Council, 
Cuyahoga County Government); and,  
 

WHEREAS, each jurisdiction requesting approval of the plan must document that the 
plan has been formally adopted; and,  
 

WHEREAS, the City of Fairview Park has reviewed the “2017-2022 Cuyahoga County 
All-Hazards Mitigation Plan.”  
 
NOW, THEREFORE, BE IT RESOLVED BY THE COUNCIL OF THE CITY OF 
FAIRVIEW PARK, COUNTY OF CUYAHOGA AND STATE OF OHIO: 
 
 SECTION 1. That the City of Fairview Park does hereby adopt the “2017-2022 
Cuyahoga County All-Hazards Mitigation Plan.” 
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 SECTION 2. It is found and determined that all formal actions of this Council concerning 
and relating to the adoption of this resolution were adopted in an open meeting of this Council, 
and that all deliberations of this Council and any of its committees that resulted in such formal 
action were in meetings open to the public in compliance with all legal requirements.   
 
 SECTION 3. That this resolution is hereby declared to be an emergency measure 
necessary for the preservation of the public peace, health, safety and welfare and immediate 
adoption of the plan, and provided it receives the affirmative vote of a majority plus one of the 
members elected to Council, it shall take effect and be in force immediately upon its passage and 
approval by the Mayor, otherwise from and after the earliest period allowed by law. 
 
 
PASSED:        1st reading: 12.18.17 
APPROVED:        2nd reading:  
        3rd reading:  
 
____________________________________ 
Michael P. Kilbane, President of Council 
 
 
____________________________________ 
Eileen Ann Patton, Mayor  
 
 
____________________________________ 
Liz L. Westbrooks, Clerk of Council 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by: 
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Section 1. Introduction 

The safety of the Cuyahoga County community is a top priority, and planning for natural, 
technological, and man-made disasters is an important part of being proactive.  Disasters can 
result in death and injuries, as well as significant damage to our communities, businesses, 
public infrastructure, and environment. The impacts of these damages result in the 
displacement of people and tremendous costs due to response and recovery dollars, economic 
loss, and burden. The Cuyahoga County Hazard Mitigation Plan (HMP) is an effort to mitigate 
the effects of hazards and return to “the norm” sooner with fewer impacts to people and 
infrastructure. 

Hazard mitigation planning is the process through which hazards are identified, likely impacts 
determined, mitigation goals set, and appropriate mitigation strategies determined, prioritized, 
and implemented. While disasters cannot be prevented from occurring, the effects can be 
reduced or eliminated through a well‐organized public education and awareness effort, 
preparedness activities and mitigation actions. 

After disasters, repairs and reconstruction are often completed in such a way as to simply 

restore to pre‐disaster conditions. Such efforts expedite a return to normalcy; however, the 
replication of pre‐disaster conditions results in a cycle of damage, reconstruction, and repeated 

damage. Hazard mitigation ensures that such cycles are broken and that post‐disaster repairs 
and reconstruction result in increased resiliency for Cuyahoga County. 

1.1 Background and Purpose 
Each year in the United States, disasters take the lives of hundreds of people and injure 
thousands more, as well as destroy or severely damage existing buildings, structures, 
infrastructure, and other facilities. Nationwide, taxpayers pay billions of dollars annually to help 
communities, organizations, businesses, and individuals recover from disasters. Many disasters 
cause extreme burden to city governments, small communities and institutions throughout Ohio.  

To reduce the community burden from the effects of all hazards, the Cuyahoga County Office of 
Emergency Management, in partnership with an HMP consultant, is developing the 2017 
Hazard Mitigation Plan. This plan is being developed in accordance with the Disaster Mitigation 
Act of 2000 (DMA 2000). DMA 2000 provides the legislative basis for the Federal Emergency 
Management Agency (FEMA) hazard mitigation planning requirements and funding before and 
after a hazard event. FEMA requires that an HMP be updated every 5 years. 

Seventeen (17) federal disaster declarations have been documented in Cuyahoga County since 
1965, due to: severe storms, high winds, blizzards, snow storms and flooding.  These recorded 
natural hazard events provide a hazard footprint across the region which helps mitigation 
planners understand hazards that could occur in and around Cuyahoga County, and their 
associated risks to life and property. Understanding hazard risks provides a foundation for 
developing solutions to mitigate or eliminate potential impacts through public education and 
outreach, preparedness activities, and mitigation actions. 

For those hazards that can be mitigated, Cuyahoga County must be prepared to implement 
efficient and effective short- and long-term actions where needed. The purpose of the 2017 
HMP is to provide the County with a blueprint for hazard mitigation action planning. The plan 
identifies resources, information, and strategies for risk reduction, and acts as a tool to measure 
the success of mitigation implementation on a continual basis. The strategies identified in the 
updated HMP are developed with the following intentions:  
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 Risk reduction, through an all-hazards approach, creating a set of defined mitigation 
actions. 

 Establishment of a basis for coordination and collaboration among participating agencies 
and public. 

 Assisting in meeting the requirements of federal assistance programs.1 

The HMP does not supersede current plans and strategies, but rather enhances the 
community’s ability to communicate and mitigate natural, technological, and manmade hazard 
risk. Information in this plan will be used to help guide and coordinate mitigation activities and 
decisions for staff and citizens. Proactive mitigation planning will help reduce the risk and cost of 
disaster response and recovery to the County and its residents, workers, and visitors by 
protecting critical facilities, reducing liability exposure, and minimizing overall impacts and 
disruptions from all hazards. 

1.2 Authority 
This plan was prepared pursuant to the requirements of the DMA 2000 (Public Law 106-390) 
and the implementing regulations set forth by the Interim Final Rule published in the Federal 
Register on February 26, 2002, (44 CFR §201.6) and finalized on October 31, 2007. (Hereafter, 
these requirements and regulations will be referred to collectively as the Disaster Mitigation Act 
(DMA) or DMA 2000.) 

While the DMA emphasizes the need for mitigation plans and more coordinated mitigation 
planning and implementation efforts, the regulations establish the requirements local hazard 
mitigation plans must meet in order for a local jurisdiction to be eligible for certain federal 
disaster assistance and hazard mitigation funding under the Robert T. Stafford Disaster Relief 
and Emergency Act (Public Law 93-288). As described in this plan, Cuyahoga County is subject 
to many kinds of hazards; thus, access to these federal disaster assistance and hazard 
mitigation funding is vital to ensure a more resilient community. 

1.3 Plan Organization 
The HMP is organized into six sections to reflect the logical procession of activities undertaken 
to develop the plan and includes all relevant documentation required to meet the necessary 
criteria for FEMA approval. Each section is briefly described below. 

 Section 1. Introduction describes the background and purpose of the plan, as well 
as the authority for development of the plan.   
 

 Section 2. Community Profile describes Cuyahoga County history, geography, 
topography, climate, population, economy, housing, and land use and development 
trends.   
 

 Section 3. The Planning Process describes the 10-Step HMP Planning Process, as 
well as the meetings and outreach activities undertaken to engage stakeholders.   
 

                                                

1 The HMP is developed to ensure eligibility for federal and state disaster assistance, including Federal Emergency 
Management Agency’s (FEMA) Pre-Disaster Mitigation (PDM), Hazard Mitigation Grant Programs (HMGP), Flood 
Mitigation Assistance Program (FMA), and other hazard mitigation program dollars from across a wide range of state 
and federal funding opportunities. 
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 Section 4. Hazard Risk Assessment identifies and prioritizes all hazards affecting 
Cuyahoga County, and assesses the vulnerability from the identified hazards.   
 

 Section 5. Mitigation Strategy identifies mitigation goals and objectives and 
identifies and prioritizes new mitigation actions.   
 

 Section 6. Plan Implementation and Maintenance discusses plan adoption and 
implementation, as well as the process to monitor, evaluate, update, and maintain 
the HMP. This section also includes a discussion on continued public involvement. 
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Section 2. Community Profile 

The Community Profile summarizes the County’s history and existing environmental and 
socioeconomic conditions. Environmental and socioeconomic factors include geography, 
topography, climate, population, economic, and land use and development trends. 

2.1 History of Cuyahoga County2 
Cuyahoga County’s history extends back thousands of years, back to the earliest inhabitants 
who settled the area around 2000 BCE. Between 800 BCE and 1000 CE, the Adena and the 
Hopewell Mound Builder tribes flourished in the region. Later, the Wyandot, Huron, Shawnee, 
Miami, and Delaware tribes populated the area. It is their word, describing a twisted, crooked 
river, for which Cuyahoga County is named. 
 
In the Seventeenth Century, as Europeans began to settle North America, moving west, the 
land nearest the southern shore of Lake Erie was given to the colony of Connecticut by King 
Charles II in 1662. This would be known as the Connecticut Western Reserve. Over a century 
later when the United States declared independence from England, Connecticut gave up all 
land except for the Western Reserve. In 1787, though, the Reserve was absorbed into the 
Northwest Territory, and was officially sold in 1796 for 40¢ an acre, for a total of $1.2 million. 
 
General Moses Cleaveland was hired to survey the newly-purchased area. During their journey, 
the group took canoes to explore the shoreline of Lake Erie, where they came across the mouth 
of a crooked river. They knew that this was a location where a city could be planned and built. 
They mapped out a small village around a common green area, New England-style. The name 
of the town was to be called Cleaveland, named for the leader of the expedition. A newspaper 
misprint in 1831 would drop the letter “a” from the name.  
 
In March of 1803, the State of Ohio was officially formed, becoming the 17th of the Union. After 
the state’s formation, one of the more vexing problems for the government was the creation of 
counties. Several large “parent” counties were formed, that would later be split apart depending 
on the size of their populations. On May 1st, 1810, Cuyahoga County was split off from Geauga 
County, which in turn had been separated from Trumbull County in 1806. The village of 
Cleaveland became the County Seat. Cuyahoga County was again reduced in size with the 
creation of Huron and Lorain Counties, and again in 1840 when Lake County was formed. The 
final change to the County’s borders came in 1843 with a shuffle of land between Geauga and 
Cuyahoga. Despite one last external change, municipal boundaries within the County continued 
to shift well into the Twentieth Century. 
 
Just after the turn of the Century, the County thrived alongside the booming automotive 
industry, with many of the earliest manufacturers calling the City of Cleveland home. After the 
Great Depression shook the nation, with industry-heavy cities taking the brunt of economic 
collapse, the County flourished up until the 1960s and 1970s when civil unrest and the infamous 
fire on the Cuyahoga River, pushed many residents of Cleveland to the suburban communities 
surrounding it. As a result, the County hit its peak census population in 1970 and has seen a 
trend of negative growth since. 
 
In recent years, the economy of the County has begun to revitalize, once again becoming a hub 
behind major innovation, now with an emphasis on health care. As of 2014, one in five 

                                                

2 http://www.cuyahogacounty.us/en-us/history.aspx 
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employees within Cuyahoga County work in the field of Health Care and Social Assistance. The 
Cleveland Clinic and University Hospital have helped to establish the region as one of the 
forefront leaders of oncology, cardiopulmonary, and biomedical research.  
 
The County Seat is located in the City of Cleveland. Unlike many other counties, Cuyahoga 
does not have a commission, but rather the Cuyahoga County Council. The Council is 
comprised of 11 members, including a president and vice-president. Each member represents a 
district within the County. 
 
 

2.2 Geography, Topography, and Climate 

2.2.1 Geography 
Cuyahoga is located in northeastern Ohio along Lake Erie, and is bordered by Lorain, Medina, 
Summit, Geauga, and Lake Counties. According to the United States Census Bureau, 
Cuyahoga County has a total of 1,246 square miles, 459 of which are land, and 786 of are 
water. A significant portion of the county extends into Lake Erie. The County has three major 
rivers that run through it, including the titular Cuyahoga River, Rocky River, and the Chagrin 
River, with numerous minor streams and tributaries connecting to them. Though all three major 
rivers run through the County, the Chagrin River empties into Lake Erie in the adjacent county, 
Lake County.  

Cuyahoga County is split into 59 municipalities, including, the City of Bay Village, the City of 
Beachwood, the City of Bedford, the City of Bedford Heights, the Village of Bentleyville, the City 
of Berea, the Village of Bratenahl, the City of Brecksville, the City of Broadview Heights, the City 
of Brooklyn, the Village of Brooklyn Heights, the City of Brook Park, the Village of Chagrin Falls, 
Chagrin Township, the City of Cleveland, the City of Cleveland Heights, the Village of Cuyahoga 
Heights, the City of East Cleveland, the City of Euclid, the City of Fairview Park, the City of 
Garfield Heights, the Village of Gates Mills, the Village of Glenwillow, the City of Highland 
Heights, the Village of Highland Hills, the Village of Hunting Valley, the City of Independence, 
the City of Lakewood, the Village of Linndale, the City of Lyndhurst, the City of Maple Heights, 
the Village of Mayfield, the City of Mayfield Heights, the City of Middleburg Heights, the Village 
of Moreland Hills, the Village of Newburgh Heights, the City of North Olmsted, Olmsted 
Township, the Village of North Randall, the City of North Royalton, the Village of Oakwood, the 
City of Olmsted Falls, the Village of Orange, City of Parma, the City of Parma Heights, the City 
of Pepper Pike, the City of Richmond Heights, the City of Rocky River, the City of Seven Hills, 
the City of Shaker Heights, the City of Solon, the City of South Euclid, the City of Strongsville, 
the City of University Heights, the Village of Valley View, the Village of Walton Hills, the City of 
Warrensville Heights, the City of Westlake, and the Village of Woodmere. 

There are several interstates that cross the County. The Ohio Turnpike, otherwise known as I-
80, and I-90 cross the County east-west, along with the auxiliary highways of 480 and 490. 
Running north-south are I-71 and I-77, with I-271 as the auxiliary bypass highway. Several 
United States Highways run through the County, as well, including US-6, US-20, US-42, US-
322, and US-422. The County is also home to three airports, including a major international hub: 
the Cuyahoga County Airport, the Cleveland Hopkins International Airport, and the Cleveland 
Burke Lakefront Airport. 

2.2.2 Topography 

Near the shoreline, the County is part of what is known as the Erie Lake Plain ecoregion. This 
ecoregion is a nearly level coastal strip of lacustrine deposits punctuated by beach ridges and 
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swales. Its lake-modified climate sets it apart from other nearby ecoregions and its annual 
growing season is often several weeks longer than inland areas. Urban-industrial sites, ports, 
fruit-vegetable farms, and nurseries have developed along the plain.  

In the western and eastern portions of the County is the Low Lime Drift Plain ecoregion. In 
contrast with the relatively flat Erie Lake Plain region, this ecoregion has a rolling landscape 
composed of low rounded hills with scattered end moraines and kettles. This type of terrain 
incorporates much of Cuyahoga County as well as counties as far north as Ashtabula County, 
and as far south as Perry County. This ecoregion is distinct from the unglaciated, wooded, hilly 
country that makes up eastern Ohio and much of West Virginia. Its soils are usually less 
naturally fertile and urban-industrial activity, as well as dairy, livestock, corn, and soybean 
farming are common; many ridges and lowlands are wooded. The growing season is shorter 
than the Erie Lake Plain and progressively decreases away from Lake Erie.  

The Erie Gorges ecoregion makes up the south-central part of Cuyahoga County. The terrain 
here is a uniquely steep, dissected area along the Chagrin, Cuyahoga, and Grand rivers. Local 
relief can exceed 500 feet, rock exposures occur, and fluvial erosion rates are high. Originally, 
mixed mesophytic forests were common on well-drained sites; today, woodland, recreational 
areas, scattered farms, and housing is dominant. 3 

2.2.3 Climate 
Cuyahoga County receives rainfall in line with national averages, though it has twice the 
average national snowfall.  The number of days with any measurable precipitation is 
approximately 87 days a year, and on average there are 163 sunny days per year in Cuyahoga 
County. The July average high temperature is around 82.3°F and the January average low 
temperature is 20.13°F. The Cuyahoga County comfort index4, which is based on humidity 
during the hot months, is 54 out of 100, coinciding with average comfort index for the U.S. which 
is also 54. See Table 2-1 for a complete summary of average climate information.  

Table 2-1 Cuyahoga County Climate Summary Table 

Climate Measurements Cuyahoga County, Ohio United States 

Avg. Annual Rainfall (in.) 38.97 39.2 

Avg. Annual Snowfall (in.) 60.8 25.8 

Avg. Annual Precipitation Days 87.2 102 

Avg. Annual Sunny Days 163 205 

Avg. Annual July High 82.3°F  86.1°F 

Avg. Annual Jan. Low 20.13°F 22.6°F 

Comfort Index (higher=better) 54 54 

UV Index 3.7 4.3 

Avg. Elevation FT. 855 1,443 

Source: http://www.bestplaces.net/climate/county/ohio/cuyahoga 

 

  

                                                

3 https://www3.epa.gov/ 
4 This comfort index provides a general idea for how comfortable your time outdoors will be. The index is calculated on a number of 
weather factors, including temperature, probability of precipitation, humidity, wind speed, and cloud cover. The higher the comfort 
index, the more comfortable the climate is perceived by general populations across the U.S. One would expect to see a higher index 
with shirt-sleeve temperatures, minimal chances of rainfall, relatively low humidity, light winds, and fair skies. On the contrary, the 
lower the index values one would see cool, damp, and windy conditions.   

http://www.bestplaces.net/climate/county/ohio/cuyahoga
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2.3 Population, Occupancy, and Demographics 

Population and demographic information provides baseline data about Cuyahoga County. 
Maintaining and reviewing up-to-date data on demographics will allow the County to better 
assess magnitudes of hazards and develop more specific mitigation plans. 

2.3.1 Population  

2.3.1.1 County Population5 
 

Table 2-2 County Baseline Demographics 

Demographic 2014 

Total Population 1,259,828 

Male  602,698 

Female 664,815 

Race and ethnicity Residents 

White/Caucasian 809,281 

Black or African American 375,406 

Asian American 34,255 

Hispanic 64,518 

Two or More Races 30,926 

American Indian/ Alaskan Native 2,978 

Native Hawaiian / Pacific Islander 211 

Total 1,259,828 

Previous Years’ Populations Residents 

2014* 1,259,828 

2010 1,280,122 

2000 1,393,978 

1990 1,412,140 

1980 1,498,400 

1970 1,721,300 

1960 1,647,895 

1950 1,389,532 

 
 

Based on figures provided by the United States Census Bureau, Cuyahoga County has a 
residential population of 1,259,828. With a land total of 457 square miles, the population density 
is 2,800 people per square mile. The racial makeup of the County is approximately 64% 
White/Caucasian, 30% Black or African-American, 5% Hispanic, 2.7% Asian, and 2.5% who are 
two or more races. American Indian, Alaskan Natives, Native Hawaiians, and Pacific Islanders 
together equal about 0.25%.  
 

 

                                                

5 http://factfinder.census.gov/ 
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The following chart is a comprehensive list that details the actual population of Cuyahoga 
County in 2010, the American Community Survey estimate for 2014, the estimated change in 
population between 2010 and 2014, the total number of housing units, the number of housing 
units occupied, and the area (in square miles) for each municipality. 

Table 2-3 Profiles of Cuyahoga County Municipalities 

Municipality 
Municipality 

Type 
2010 

Population 

2014 
Population 
Estimate 

Population 
Change 
2010 – 
2014 

Total 
Housing 

Units 

Occupied 
Housing Units 

Land 
Area 

(SqMi) 

Cuyahoga County County 
             

1,280,122  
       

1,259,828  
-1.6% 

                  
619,863  

             534,721  460.3 

Bay Village City 
                   

15,651  
             

15,435  
-1.4% 

                       
6,317  

                  6,043  4.5 

Beachwood City 
                   

11,953  
             

11,797  
-1.3% 

                       
5,239  

                  4,857  5.2 

Bedford City 
                   

13,074  
             

12,805  
-2.1% 

                       
6,986  

                  5,826  5.3 

Bedford Heights City 
                   

10,751  
             

10,675  
-0.7% 

                       
5,705  

                  4,883  4.6 

Bentleyville Village 
                        

864  
                  

859  
-0.6% 

                          
311  

                     300  2.6 

Berea City 
                   

19,093  
             

18,986  
-0.6% 

                       
8,182  

                  7,447  5.8 

Bratenahl Village 
                     

1,197  
               

1,175  
-1.8% 

                          
813  

                     660  1.6 

Brecksville City 
                   

13,656  
             

13,469  
-1.4% 

                       
5,601  

                  5,240  19.6 

Broadview Heights City 
                   

19,400  
             

19,254  
-0.8% 

                       
8,044  

                  7,572  13.0 

Brooklyn City 
                   

11,169  
             

10,947  
-2.0% 

                       
5,128  

                  4,851  4.3 

Brooklyn Heights Village 
                     

1,543  
               

1,532  
-0.7% 

                          
594  

                     564  1.8 

Brook Park City 
                   

19,212  
             

18,886  
-1.7% 

                       
7,905  

                  7,687  7.6 

Chagrin Falls Village 
                     

4,113  
               

4,039  
-1.8% 

                       
2,010  

                  1,983  2.1 

Cleveland City 
                

396,815  
           

389,521  
-1.8% 

                  
212,269  

             166,650  78.4 

Cleveland Heights City 
                   

46,121  
             

45,181  
-2.0% 

                     
22,157  

               19,530  8.1 

Cuyahoga Heights Village 
                        

638  
                  

621  
-2.7% 

                          
258  

                     229  3.3 

East Cleveland City 
                   

17,843  
             

17,432  
-2.3% 

                     
12,689  

                  7,982  3.1 

Euclid City 
                   

48,920  
             

47,893  
-2.1% 

                     
25,909  

               22,191  10.7 

Fairview Park City 
                   

16,826  
             

16,481  
-2.1% 

                       
7,938  

                  7,531  4.7 

Garfield Heights City 
                   

28,849  
             

28,229  
-2.1% 

                     
13,115  

               11,422  7.2 

Gates Mills Village 
                     

2,270  
               

2,245  
-1.1% 

                          
944  

                     905  9.1 

Glenwillow Village 
                        

923  
                  

926  
0.3% 

                          
416  

                     363  2.8 

Highland Heights City 
                     

8,345  
               

8,366  
0.3% 

                       
3,222  

                  3,170  5.1 

Highland Hills Village 
                     

1,130  
                  

992  
-12.2% 

                          
308  

                     235  2.0 

Hunting Valley Village 
                        

589  
                  

593  
0.7% 

                          
322  

                     272  7.1 

Independence City 
                     

7,133  
               

7,136  
0.0% 

                       
2,789  

                  2,688  9.5 

Lakewood City 
                   

52,131  
             

50,926  
-2.3% 

                     
27,526  

               24,573  5.6 
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Municipality 
Municipality 

Type 
2010 

Population 

2014 
Population 
Estimate 

Population 
Change 
2010 – 
2014 

Total 
Housing 

Units 

Occupied 
Housing Units 

Land 
Area 

(SqMi) 

Linndale Village 
                        

179  
                  

177  
-1.1% 

                            
73  

                       63  0.1 

Lyndhurst City 
                   

14,001  
             

13,733  
-1.9% 

                       
6,482  

                  5,985  4.4 

Maple Heights City 
                   

23,138  
             

22,735  
-1.7% 

                     
11,458  

                  9,758  5.2 

Mayfield Village 
                     

3,460  
               

3,413  
-1.4% 

                       
1,478  

                  1,410  4.0 

Mayfield Heights City 
                   

19,155  
             

18,849  
-1.6% 

                     
10,199  

                  9,318  4.2 

Middleburg Heights City 
                   

15,946  
             

15,751  
-1.2% 

                       
7,072  

                  6,764  8.1 

Moreland Hills Village 
                     

3,320  
               

3,306  
-0.4% 

                       
1,331  

                  1,279  7.3 

Newburgh Heights Village 
                     

2,167  
               

2,109  
-2.7% 

                       
1,050  

                     883  0.6 

North Olmsted City 
                   

32,718  
             

32,130  
-1.8% 

                     
14,577  

               13,462  11.7 

North Randall Village 
                     

1,027  
               

1,011  
-1.6% 

                          
534  

                     455  0.8 

North Royalton City 
                   

30,444  
             

30,327  
-0.4% 

                     
13,078  

               12,511  21.4 

Oakwood Village 
                     

3,667  
               

3,696  
0.8% 

                       
3,679  

                  3,417  3.5 

Olmsted Falls City 
                     

9,024  
               

8,883  
-1.6% 

                       
3,706  

                  3,486  4.1 

Olmsted Township Township 13,513 13,363 -1.0% 5,996 5,571 10.0 

Orange Village 
                     

3,323  
               

3,280  
-1.3% 

                       
1,377  

                  1,334  3.8 

Parma City 
                   

81,601  
             

80,015  
-1.9% 

                     
36,310  

               33,400  20.1 

Parma Heights City 
                   

20,718  
             

20,330  
-1.9% 

                       
9,503  

                  8,936  4.2 

Pepper Pike City 
                     

5,979  
               

6,205  
3.8% 

                       
2,368  

                  2,167  7.2 

Richmond Heights City 
                   

10,546  
             

10,495  
-0.5% 

                       
5,549  

                  4,848  4.4 

Rocky River City 
                   

20,213  
             

20,433  
1.1% 

                       
9,791  

                  8,822  4.7 

Seven Hills City 
                   

11,804  
             

11,702  
-0.9% 

                       
5,100  

                  4,879  4.9 

Shaker Heights City 
                   

28,448  
             

27,790  
-2.3% 

                     
12,882  

               11,447  6.3 

Solon City 
                   

23,348  
             

23,075  
-1.2% 

                       
8,721  

                  8,262  20.4 

South Euclid City 
                   

22,295  
             

21,869  
-1.9% 

                       
9,571  

                  8,925  4.7 

Strongsville City 
                   

44,750  
             

44,654  
-0.2% 

                     
18,282  

               17,403  24.7 

University Heights City 
                   

13,539  
             

13,203  
-2.5% 

                       
5,412  

                  4,666  1.8 

Valley View Village 
                     

2,034  
               

2,014  
-1.0% 

                          
772  

                     711  5.6 

Walton Hills Village 
                     

2,281  
               

2,249  
-1.4% 

                          
934  

                     909  6.9 

Warrensville 
Heights 

City 
                   

13,542  
             

13,286  
-1.9% 

                       
6,979  

                  6,097  4.1 

Westlake City 
                   

32,729  
             

32,424  
-0.9% 

                     
14,732  

               13,547  15.9 

Woodmere Village 
                        

884  
                  

868  
-1.8% 

                          
452  

                     417  0.3 
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2.4 Employment 
According to the United States Census Bureau Longitudinal Employer-Household Dynamics 
(LEHD), there are a total of 725,457 persons employed in the Cuyahoga County workforce as of 
2014. The County has a strong reputation of being a leader in health care innovation because of 
the work that takes place at the Cleveland Clinic. Of those employed, the top five industry 
sectors by employment see approximately 20% of the workforce in Health Care and Social 
Assistance, 10% work in Manufacturing, 9% work in Retail Trade, 8% work in Accommodation 
and Food Service, and 7% work in Educational Services. The median income for Cuyahoga 
County residents is $44,203. The top three largest employers are the Cleveland Clinic with 
32,251 employees, University Hospitals with 14,518 employees, and the United States Office of 
Personnel Management with 11,254 employees. 

2.5 Land Use and Future Development Areas 
According to the Cuyahoga County Planning Commission, Cuyahoga County will soon become 
the first “built-out” county within the State of Ohio. In 1948, approximately 26% of the County’s 
land was developed. In the post-World War II era, suburban communities grew rapidly, and by 
2002, nearly 90% of the County was developed. Over half of Cuyahoga County is single-family 
housing, coming to a total of 54% of the land space, and 221.5 square miles. The next largest 
land use is Green Space, with 57.25 square miles, which accounts for about 14% of all land 
space. Industrial uses take up 43.12 square miles, accounting for 11% of land space. Overall, 
there is very little agriculture; only 3.4 square miles of agricultural land exist, making up 0.8% of 
land space.  

In 2002, the Cuyahoga County Greenspace Plan and Greenprint was published as part of a 
goal of achieving a balance between urban development and a sustainable environment. 
“Unlike the past 50 years, where economic growth and new housing options were tied to the 
development of ‘greenfield’ sites at the edge of the urbanized area, the future health of the 
County will be based upon its attraction as a sustainable, desirable, and healthy place to work, 
live, and play,” the 2002 Plan states. The original Plan functioned as a web-based inventory of 
maps that showed the location of parks, greenspace corridors, waterways, roadways, trails, and 
included community centers, activity centers, and town centers. As time passed, this data slowly 
began to become outdated. In June of 2015, the Plan was updated to accommodate advances 
in technologies. Recent developments in Geographic Information Systems (GIS) now allow the 
Plan to function as a live document that can be updated regularly and is fully interactive. As 
such, it can now reach a larger potential audience of users. 

The web-based tools that the Greenprint offers will allow urban planners, watershed 
coordinators, economic development directors, land protection specialists, and other planning 
and design professionals to promote more effective land use decisions and best practices that: 

 Protect people and property from flooding and stormwater events, 

 Protect biological diversity, 

 Develop a regional trail and greenway system; and 

 Provide places where residents can recreate for health and fitness. 

The Cuyahoga County Planning Commission greenspace vision for the County seeks to: 

 Build off of the County’s unique geography and natural history; 

 Emphasize the environmental, community and economic importance of greenspace; 

 Inspire decision makers to make greenspace a priority in the community; 

 Promote connecting neighborhoods in the County to greenspace and the County’s 
natural resources; and 
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 Encourage the “regreening” of the more urban portions of the County to make them 
more desirable places to live.6 

This plan was created with the development of Cuyahoga County in mind. As the County’s 
populations and land uses have changed, their vulnerability to hazards have also changed. 
Because the population has decreased in recent years, the vulnerability to the population has 
changed. The County and its jurisdictions have also continued to push redevelopment plans and 
comprehensive plans, making the area more resilient to hazards.  

Additionally, each jurisdiction in the County completed a Risk Evaluation to determine how they 
perceived their change in vulnerability to each hazard. These are available in Appendix D. 

The map on the following pages details land uses for the County as of 2014.

                                                

6 Source: http://planning.co.cuyahoga.oh.us/ 
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Figure 2-1 2014 Cuyahoga County Land Use 
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Section 3. The Planning Process 

This section describes each stage of the planning process used to develop the 2017 HMP. The 
planning process provides a framework for document development and follows the FEMA 
recommended steps. The 2017 HMP follows a prescribed series of planning steps which 
includes organizing resources, assessing risk, developing the mitigation plan, drafting the plan, 
reviewing and revising the plan, and adopting and submitting the plan for approval. Each is 
described in this section. 

3.1 Planning Process 
Hazard mitigation planning in the United States is guided by the statutory regulations described 
in the DMA 2000 and implemented through 44 Code of Federal Regulations (CFR) Part 201 and 
206. FEMA’s HMP guidelines outline a four-step planning process for the development and 
approval of HMPs. Table 3-1 lists the specific CFR excerpts that identify the requirements for 
approval. 

Table 3-1 DMA 2000 CFR Crosswalk 

DMA 2000 (44 CFR 201.6) HMP Plan Section 

(1) Organize Resources Section 3 

201.6(c)(1) Organize to prepare the plan 

201.6(b)(1) Involve the public 

201.6(b)(2) and (3) Coordinate with other agencies 

(2) Assess Risks Section 4 

201.6(c)(2)(i) Assess the hazard 

201.6(c)(2)(ii) and (iii) Assess the problem 

(3) Develop the Mitigation Plan Section 5 

201.6(c)(3)(i) Set goals 

201.6(c)(3)(ii)  Review possible activities (actions) 

201.6(c)(3)(iii) Draft an action plan 

(4) Plan Maintenance Section 6 

201.6(c)(5) Adopt the plan 

201.6(c)(4) Implement, evaluate, and revise 

 
For the development of the 2017 HMP, a planning process was customized to address the 
unique population and demographic. All basic federal guidance documents and regulations are 
met through the customized process. As shown in Figure 3-1, the HMP planning process (and 
documented in the corresponding sections) included organizing resources, assessing risk, 
developing the mitigation action strategy, drafting the plan, reviewing and revising the plan, and 
adopting and submitting the plan. 
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Figure 3-1 Mitigation Planning Process 

 

3.2 Organize Resources 
Organizing the resources consists of planning 
team development and document review tasks. 

3.2.1 Building the Planning Team 
The Planning Team, key to the back bone of the 
planning process, was critical for the 
development of the 2017 HMP. The Planning 
Team consisted of a Steering Committee, 
Department Representatives, and an HMP 
consultant used for plan development and 
facilitation. 

3.2.1.1 Steering Committee 
At the core of the 2017 HMP planning process is 
the HMP Steering Committee. The HMP Steering 
Committee was integral in ensuring the success 
of the planning process, its implementation, and 
future maintenance. The County developed a professional services agreement with an HMP 

Public Input

Planning 
Committee

Steering 
Committee



 
3-3 

consultant to provide direction for the development of the 2017 update. Members of the HMP 
Steering Committee were also a part of the HMP Planning Committee discussed below. 

3.2.1.2 Planning Committee 
The 2017 HMP Planning Committee (HMPC), also known as the Core Group, consisted of key 
decision makers in specific County functions.  The committee included stakeholders who 
actively participated in the planning process. Planning processes included: 

 A series of structured coordination meetings 

 Collection of valuable local information and other requested data 

 Decision on plan process and content 

 Development of mitigation actions for the HMP 

 Review and comment on plan drafts 

 Coordination of the public input process 

The preparation of the 2017 HMP required a series of meetings and workshops intended to 
facilitate discussion and initiate data collection efforts with local community officials. More 
importantly, the meetings and workshops prompted continuous input and feedback from local 
officials throughout the update process.  

A range of stakeholders, including neighboring communities, local universities, businesses, 
nonprofits, and other interested parties were invited and encouraged to participate in the 
development of the Plan.  These stakeholders included the Cuyahoga County Office of 
Emergency Management, the National Weather Service, the Cleveland Clinic, and the Rapid 
Transit Authority.  Stakeholder involvement was encouraged through the County’s invitations to 
agencies and individuals to participate in Mitigation Planning Committee meetings and the 
Mitigation Solutions Workshop.  Table 3-2 provides a list of the 2017 HMP Planning Committee 
members. 

Table 3-2 2017 HMP Planning Committee / Core Group 

Name Department Title / Role 

Beth Gatlin Center for Health Affairs Regional Hospital Coordinator 

Bob Horwatt Cleveland Office of Emergency Management Planner 

Bruce Elliott City of Mayfield Heights Fire Chief 

Bryan Kloss Cuyahoga County Office of Emergency Management County EOC Manager 

Chris Lyons City of Bay Village Fire Chief 

Dave Freeman City of Cleveland Heights Fire Chief 

Frank Greenland Northeast Ohio Regional Sewer District Director of Watershed Programs 

Gabrielle Pennington Cleveland Office of Emergency Management Intern 

Jack Draves City of Strongsville Fire Chief 

Jared Bartley Cuyahoga Soil and Water Conservation District Watershed Coordinator 

Kirk Lombardy National Weather Service Meteorologist 

Mack Flinn Cuyahoga County Office of Emergency Management Planner 

Mark Christie Cuyahoga County Office of Emergency Management Chief Planner 

Matt Sturgeon Medina County Emergency Management Agency EM Specialist 

Peter Killmer United States Coast Guard Port Security Specialist 

Tom Murawski Rapid Transit Authority Police Department Detective 

3.2.1.3 Planning Committee Meetings  
The HMP Planning Committee met throughout the development of the updated HMP document. 
Table 3-3 provides a summary of the meetings conducted throughout the planning process, 
including meeting date, type, and topics discussed. 
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Table 3-3 Meeting Summary 

Date Meeting Type Topics 

 
Internal Kickoff 

(Steering Committee) 

 Review of Mitigation Planning Standards 

 Schedule & Meetings 

 Participation 

 Relevant Data and Documentation 

 Questions and Next Steps 

April 27, 
2016 

Planning Committee 
Meeting #1 

 Planning Committee Introductions 

 Hazard Mitigation Planning Process 

 Hazard Identification & Risk Assessment (HIRA) Exercise 

May 24, 
2016 

Planning Committee 
Meeting #2 

 Review of Planning Process 

 Review of HIRA 

 Review Mitigation Techniques 
o Categories of Action 

 Develop Mitigation Goals & Objectives 

September 
6, 2016 

Planning Committee 
Meeting #3 

 Review of Past Meetings  
o Hazard Identification and Risk Assessment (HIRA) 
o Mitigation Goals and Objectives 
o Mitigation Action Categories 

 Develop Mitigation Actions 

 Develop Mitigation Actions Plan 

3.2.2 Public Outreach 
Public outreach is a major and required component of the 2017 HMP. The Cuyahoga County 
HMP Public Outreach Strategy was developed to maximize public involvement in the HMP 
planning process. The HMP Public Outreach Strategy details the utilization of websites, local 
media, and community-based services and establishments to engage the public throughout the 
HMP planning process. This section provides additional information on the websites and 
workshop process used during the HMP plan development. Table 3-4 shows the communities 
that participated in the All-Hazard Mitigation Plan update. All Cuyahoga County jurisdictions 
were involved in this plan. Chagrin Township did not participate as they are unincorporated land 
that is covered by the County’s participation. 

Table 3-4 List of AHMP Communities by Type 

Participating Communities by Jurisdiction Type 

Cuyahoga County City of Garfield Heights City of Rocky River Village of Glenwillow 

City of Bay Village City of Highland Heights City of Seven Hills Village of Highland Hills 

City of Beachwood City of Independence City of Shaker Heights Village of Hunting Valley 

City of Bedford City of Lakewood City of Solon Village of Linndale 

City of Bedford Heights City of Lyndhurst City of South Euclid Village of Mayfield 

City of Berea City of Maple Heights City of Strongsville Village of Moreland Hills 

City of Brecksville City of Mayfield Heights City of University Heights Village of Newburgh Heights 

City of Broadview Heights City of Middleburg Heights City of Warrensville Heights Village of North Randall 

City of Brooklyn City of North Olmsted City of Westlake Village of Oakwood 

City of Brook Park City of North Royalton Village of Bentleyville Village of Orange 

City of Cleveland City of Olmsted Falls Village of Bratenahl Village of Valley View 

City of Cleveland Heights City of Parma Village of Brooklyn Heights Village of Walton Hills 

City of East Cleveland City of Parma Heights Village of Chagrin Falls Village of Woodmere 

City of Euclid City of Pepper Pike Village of Cuyahoga Heights Olmsted Township 

City of Fairview Park City of Richmond Heights Village of Gates Mills  

3.2.2.1 Publicizing the Plan 
The HMP Planning Team issued public notices inviting the public to the kickoff meeting as well 
to an open house for the third planning meeting, and for the comment on the draft plan through 
various websites, social media, and the local newspaper. Copies of these public notices can be 
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found in Appendix C of this document. In addition to the planning meetings that were held, 
numerous attempts were made elicit as much participation from the County’s jurisdictions as 
possible. 

Due to the large number of jurisdictions in Cuyahoga County, decided decision was made to 
develop a Core Group that would be comprised of a representative from each of the 8 planning 
regions in Cuyahoga County. The plan was for those representatives to then take the 
information covered during the planning meetings back to their regional meetings.  This process 
is an established part of their existing duties, granting easier and more convenient opportunities 
for the many other jurisdictions to participate.  

 

Figure 3-2 Cuyahoga County's Eight Planning Regions 

 

In order to supplement this process, a number of webinars and open houses were offered to the 
participating jurisdictions.  This generated some additional participation.  However, the bulk of 
the outreach was conducted through one-on-one interactions between the Cuyahoga County 
Office of Emergency Management, as well as staff from Michael Baker International.  Calls and 
emails were used to disseminate information, and request information back from the 
participating jurisdictions.   
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Table 3-5 shows the representatives from each of the County’s regions that were invited to be 
the primary stakeholders for their regions. They were responsible for then going back to their 
respective areas and carrying on the discussions about mitigation. 

Table 3-5 HMPC Core Group Invitees 

Last Name First Name  Title 
Organization/ County Planning 

Region 

Lyons Christopher Chief Bay Village FD (Westshore) 

Ledford Kenneth L. Chief Bedford Hts FD (Chagrin / Southeast) 

Egut Edwin D. Chief Brecksville FD (Cuyahoga) 

Zemek Joseph Chief Brooklyn FD (South Central) 

Pellom Alex EOC Manager Cleveland OEM (Cleveland) 

Elliott Bruce Chief Mayfield Hts FD (Hillcrest) 

Sweeney Patrick Chief Shaker Hts FD (Heights) 

Draves Jack Chief Strongsville FD (Southwest) 

Freeman Dave Chief Cleveland Heights (Heights) 

Kavaliunas Vito Chief Maple Heights (Chagrin / Southeast) 

 

 Chagrin/Southeast Region 
Bedford, Bedford Heights, Bentleyville, Chagrin Falls, Chagrin Falls Township, Garfield 
Heights, Glenwillow, Highland Hills, Hunting Valley, Maple Heights, Moreland Hills, North 
Randall, Oakwood, Orange, Solon, Walton Hills, Warrensville Heights, Woodmere 
 

 Cleveland Region 
Bratenahl, Cleveland, Linndale 
 

 Cuyahoga Region 
Brecksville, Broadview Heights, Brooklyn Heights, Cuyahoga Heights, Independence, 
Newburgh Heights, Seven Hills, Valley View 
 

 Heights Region 
Cleveland Heights, East Cleveland, Shaker Heights, University Heights 
 

 Hillcrest Region 
Beachwood, Euclid, Gates Mills, Highland Heights, Lyndhurst, Mayfield Heights, 
Mayfield Village, Pepper Pike, Richmond Heights, South Euclid 
 

 Southcentral Region 
Brooklyn, North Royalton, Parma, Parma Heights 
 

 Southwest Region 
Berea, Brook Park, Middleburg Heights, Olmsted Falls, Olmsted Township, Strongsville 
 

 Westshore Region 
Bay Village, Fairview Park, Lakewood, North Olmsted, Rocky River, Westlake 
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The outline is a schedule for the planning events that took place over the course of the 
mitigation plan. This includes meetings, open houses, and individual stakeholder involvement 
meetings. 

 April 27th, 2016: First planning committee meeting. Three webinars with identical 
information were held to garner more participation on May 2nd, and on the morning and 
in the afternoon of May 3rd.  
 

 May 24th, 2016: Second Planning Committee meeting. Three webinars with identical 
information were held to garner more participation on May 31st, June 1st, and June 2nd. 
 

 September 6th, 2016: Third Planning Committee meeting. This same day, a public open 
house was held from 4:00-8:00. This meeting was advertised in the Cleveland Plain 
Dealer. Only one person attended and no comments were received. 

 

 September 14th, 2016: For those jurisdictions that had not yet participated in the 
planning process, an email was sent out to remind them that the HMP update planning 
process was underway.  
 

 September 21-30th, 2016: Following the previous round of emails, follow-up emails and 
calls were made to jurisdictions who had not yet participated in the process. 
 

 February 2nd, 2017: The County EMA sent an email to jurisdictions that had not yet 
turned in a Capability Assessment or new mitigation actions. 
 

 February 17th, 2017: Voicemails were left with several jurisdictions to remind them of 
the planning process and to complete the required forms. 
 

 February 22nd, 2017: Calls were made to the remaining jurisdictions to remind them of 
the planning process and to complete the required forms. 
 

 February 23rd, 2017: An open house was held from 9:00 AM to 12:00 PM in order to 
discuss the information with jurisdictions who had not yet participated and to walk them 
through the required forms. 
 

 February 24th – March 24th, 2017: The County held individual meetings with all 
outstanding jurisdictions to ensure full participation. The dates of the meetings are 
documented in Appendix G.  
 

 

Figure 3-3 Public invitation for the September 6th, 2016 open house 
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3.2.2.1 Draft Plan Comments Received  
The draft plan was advertised in several numerous way, including a legal advertisement in the 
Cleveland Plain Dealer and its associated website. The paper ad ran on Sunday, April 9th, 2017, 
while the internet ad ran starting on the same day, but was available until April 15th, 2017. The 
Office of Emergency Management published a notice on their website 
(https://ready.cuyahogacounty.us/), starting Monday the 10th, followed the next day with notices 
on social media, including Twitter and Facebook. 

Comments were received from Rebecca Hysing of the Cuyahoga County Board of Health. Her 
comments were general edits made to the Health-Related Emergency hazard profile, as well as 
updates to the data in that section. These comments were the only ones received from the 
public, and were fully integrated into the plan.  

 

Figure 3-4 Public invitation in the Cleveland Plain Dealer for final draft review.  

 

3.2.3 Review and Incorporate Existing Information 
The HMP Planning Committee reviewed and assessed existing plans, studies, and data 

available from local, state, and federal sources. Documents reviewed and incorporated as part 

of the HMP planning process are shown in Table 3-6.  

Table 3-6 Existing Plans, Studies, Reports, and Other Technical Data/Information 

Existing Plans, Studies, Reports, 
and Other Technical Data/Information 

Planning Process / 
Area of Document Inclusion 

2011 Countywide All Hazard Mitigation Plan – Cuyahoga 
County 

Used to assist with problem identification, mitigation 
goals, strategies and actions. Information from the 
previous plan was used for past data 

Ohio Enhanced Mitigation Plan 
This plan was consulted to assist with background 
information and hazard identification 

FEMA Hazard Mitigation How-to Guides 
2012 Hazard Mitigation Plan 
Development, Start to Finish 

FEMA Local Mitigation Planning Handbook Local Plan Integration Methods 

FEMA Mitigation Ideas: A Resource for Reducing Risk to 
Natural Hazards, January 2013 

Mitigation Strategy Development 

NOAA Record Storm Events 
Death and Injuries Report for past storm and disaster 
events 

3.2.4 Assess Risks 
In accordance with FEMA requirements, the 2017 HMP Planning Committee identified and 
prioritized the natural, technological, and man-made hazards affecting the County and assessed 
the vulnerability from them. Results from this phase of the HMP planning process aided 

https://ready.cuyahogacounty.us/
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subsequent identification of appropriate mitigation actions to reduce risk in specific locations 
from hazards. This phase of the HMP planning process is detailed in Section 4. 

3.2.4.1 Identify/Profile Hazards 
Based on a review of past hazards, as well as a review of the existing plans, reports, and other 
technical studies/data/information, the 2017 HMP Planning Committee developed and identified 
a list of hazards that could affect the County. Content for each hazard profile is provided in 
Section 4. 

3.2.4.2 Assess Vulnerabilities 
Hazard profiling exposes the unique characteristics of individual hazards and begins the 
process of determining which areas within the County are vulnerable to specific hazard events. 
Using these methodologies, vulnerable populations, infrastructure, and potential loss estimates 
impacted by each hazard were determined. Detailed information on vulnerability assessment for 
each hazard is provided in Section 4. 

3.2.5 Develop Mitigation Plan 
The 2017 HMP was prepared in accordance with DMA 2000 and FEMA’s HMP guidance 
documents. This document provides an explicit strategy and blueprint for reducing the potential 
losses identified in the risk assessment, based on existing authorities, policies, programs and 
resources, and the County ability to expand on and improve these existing tools. Developing the 
mitigation plan involved identifying goals, assessing existing capabilities, and identifying 
mitigation actions. This step of the HMP planning process is detailed in Section 5 and 
summarized below. 

3.2.5.1 Identify Goals 
The HMP Planning Committee developed goals and objectives for the 2017 HMP based on 
current information. The Goals and Objectives are presented in Section 5. 

3.2.5.2 Develop Capabilities Assessment 
A capabilities assessment is a comprehensive review of all the various mitigation capabilities 
and tools currently available to the County to implement the mitigation actions that are 
prescribed in the 2017 HMP. The HMP Planning Committee identified the technical, financial, 
and administrative capabilities to implement mitigation actions, as detailed in Section 5. 

3.2.5.3 Identify Mitigation Actions 
As part of the 2017 HMP planning process, the HMP Consultant Team and HMP Planning 
Committee worked together to identify and develop mitigation actions with implementation 
elements. Mitigation actions were prioritized and detailed implementation strategies were 
developed during Planning Committee Meeting #3, as well as after the meeting. A detailed 
approach of the review of the existing mitigation actions, identification, and prioritization of new 
mitigation actions, and the creation of the implementation strategy is provided in Section 5. 

3.2.5.4 Draft HMP  
Once the risk assessment and mitigation strategy were completed, information, data, and 
associated narratives were compiled into the 2017 HMP. Section 3 provides detailed information 
on the plan development process. 

3.2.5.5 Plan Review and Revision 
The public and stakeholders were informed of the draft plan on Sunday April 9th, 2017 for a 
review process from April 10th through the 17th. Comments were received regarding the Health 
Related Emergency hazard profile, in which the Cuyahoga County Board of Health provided 
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updated data and information. These comments were the only ones received and were fully 
incorporated into the plan. 

3.2.5.6 Plan Adoption and Submittal 
This section will be completed upon FEMA Region V approval and the subsequent County 
adoption of the plan.   

3.2.5.7 Plan Maintenance 
Plan maintenance procedures, found in Section 6, include the measures the County will take to 

ensure the HMP’s continuous long‐term implementation. The procedures also include the 
manner in which the HMP will be regularly monitored, reported upon, evaluated, and updated to 
remain a current and meaningful planning document. 
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Section 4. Hazard Identification & Risk Assessment (HIRA) 

Hazard identification & risk assessment is the process of measuring the potential impact to life, 
property and the economy resulting from natural, technological, and man-made hazards. The 
intent of the risk assessment is to identify, as much as practicable given existing/available data, 
the qualitative and quantitative vulnerabilities of a community. The results of the risk 
assessment provide a framework for a better understanding of potential impacts to the 
community and a foundation on which to develop and prioritize mitigation actions (see Section 
5). Mitigation actions can reduce damage from all disasters and an implementation strategy can 
direct scarce resources to areas of greatest vulnerability described in this section. 

This risk assessment follows the methodology described in FEMA publication, Understanding 
Your Risks—Identifying Hazards and Estimating Losses (FEMA 386-2, 2002), which outlines a 
four-step process: 

1) Identify Hazards 
2) Profile Hazard Events 
3) Inventory Assets 
4) Estimate Losses 

Information gathered during the Cuyahoga County planning process related to the above four 
steps are incorporated into the following discussions in this chapter.  

Section 4.1: Hazard Identification identifies and prioritizes the identified natural, technological, 
and man-made hazards that threaten the County. The reasoning for omitting some hazards 
from further consideration is also provided in this discussion.  

Section 4.5 through Section 4.22: Hazard Profiles describe each of the hazards that pose a 
threat to the County. Information includes the location, extent/magnitude/severity, previous 
occurrences, and the likelihood of future occurrences. 

Each hazard profile includes a Vulnerability Assessment, which presents the County’s 
exposure to natural, technological, and man-made hazards, identifying at-risk populations and 
assets, including critical facilities. Where the information was available, potential dollar loss 
estimates for facilities are provided to show a partial representation of the financial cost of a 
disaster. 

4.1 Identifying the Hazards 
Per FEMA Guidance, the first step in developing the Risk Assessment is identifying the hazards. 
The HMP Planning Committee reviewed a number of previously prepared hazard mitigation 
plans and other relevant documents to determine the universe of all-hazards planning with 
respect to Cuyahoga County. 

Hazards were ranked in order to provide structure and prioritize the mitigation goals and actions 
discussed in this plan.  Ranking was both quantitative and qualitative. The quantitative analysis 
considered all the GIS data available. Then, a qualitative approach, the Risk Factor (RF) 
approach, was used to provide additional insights on the specific risks associated with each 
hazard. This process can also be a valuable cross-check or validation of the quantitative 
analysis performed. 

The RF approach combines historical data, local knowledge, and consensus opinions to 
produce numerical values that allow identified hazards to be ranked against one another.  
During the planning process, the Cuyahoga County Mitigation Planning Committee compared 
the results of the hazard profile against their local and historical knowledge to generate a set of 
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ranking criteria. These criteria were used to evaluate hazards and identify the highest risk 
hazard. 

RF values are obtained by assigning varying degrees of risk to five categories for each hazard: 
probability, impact, spatial extent, warning time, and duration. Each degree of risk is assigned a 
value ranging from 1 to 4 and a weighing factor for each category was agreed upon by the 
Mitigation Planning Committee. Based upon any unique concerns for the planning area, the 
Mitigation Planning Committee may also adjust the RF weighting scheme. To calculate the RF 
value for a given hazard, the assigned risk value for each category is multiplied by the weighting 
factor. The sum of all five categories equals the final RF value, as demonstrated in the example 
equation below: 

 

 
RF Value = [(Probability x .30) + (Impact x .30) + 

(Spatial Extent x .20) + (Warning Time x .10) + (Duration x .10)] 
 

 
 

Risk Factor Criteria 

Risk Assessment 
Category 

Level Degree Of Risk Level Index Weight 

PROBABILITY 
What is the likelihood of a 

hazard event occurring in a 
given year? 

Unlikely 
LESS THAN 1% ANNUAL 

PROBABILITY 
1 

30% 

Possible 
BETWEEN 1 & 10% ANNUAL 

PROBABILITY 
2 

Likely 
BETWEEN 10 &100% ANNUAL 

PROBABILITY 
3 

Highly Likely 100% ANNUAL PROBABILTY 4 

IMPACT 
In terms of injuries, damage, 

or death, would you 
anticipate impacts to be 
minor, limited, critical, or 

catastrophic when a 
significant hazard event 

occurs? 

Minor 

VERY FEW INJURIES, IF ANY.  
ONLY MINOR PROPERTY DAMAGE 

& MINIMAL DISRUPTION OF 
QUALITY OF LIFE.  TEMPORARY 

SHUTDOWN OF CRITICAL 
FACILITIES. 

1 

30% 

Limited 

MINOR INJURIES ONLY.  MORE 
THAN 10% OF PROPERTY IN 

AFFECTED AREA DAMAGED OR 
DESTROYED.  COMPLETE 
SHUTDOWN OF CRITICAL 

FACILITIES FOR MORE THAN ONE 
DAY. 

2 

Critical 

MULTIPLE DEATHS/INJURIES 
POSSIBLE.  MORE THAN 25% OF 
PROPERTY IN AFFECTED AREA 

DAMAGED OR DESTROYED.  
COMPLETE SHUTDOWN OF 

CRITICAL FACILITIES FOR MORE 
THAN ONE WEEK. 

3 

Catastrophic 

HIGH NUMBER OF 
DEATHS/INJURIES POSSIBLE.  

MORE THAN 50% OF PROPERTY IN 
AFFECTED AREA DAMAGED OR 

DESTROYED.  COMPLETE 
SHUTDOWN OF CRITICAL 

FACILITIES FOR 30 DAYS OR 
MORE. 

4 

SPATIAL EXTENT 
How large of an area could 

Negligible 
LESS THAN 1% OF AREA 

AFFECTED 
1 20% 
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be impacted by a hazard 
event?  Are impacts 

localized or regional? 

Small 
BETWEEN 1 & 10% OF AREA 

AFFECTED 
2 

Moderate 
BETWEEN 10 & 50% OF AREA 

AFFECTED 
3 

LARGE 
BETWEEN 50 & 100% OF AREA 

AFFECTED 
4 

WARNING TIME 
Is there usually some lead 
time associated with the 

hazard event?  Have 
warning measures been 

implemented? 

MORE THAN 24 HRS SELF DEFINED 1 

10% 

12 TO 24 HRS SELF DEFINED 2 

6 TO 12 HRS SELF DEFINED 3 

LESS THAN 6 HRS SELF DEFINED 4 

DURATION 
How long does the hazard 

event usually last? 

LESS THAN 6 HRS SELF DEFINED 1 

10% 
LESS THAN 24 HRS SELF DEFINED 2 

LESS THAN 1 WEEK SELF DEFINED 3 

MORE THAN 1 WEEK SELF DEFINED 4 

Figure 4-1 Risk Factor Criteria 

According to the default weighting scheme applied, the highest possible RF value is 4.0.  The 
methodology illustrated above lists categories that are used to calculate the variables for the RF 
value.   

Table 4-1 provides the risk factor table that details the hazards profiled in this plan, as well as 
the numerical value assigned to that hazard.  That Risk Factor is developed through assessing 
the probability, impact, spatial extent, warning time, and duration of each hazard type.   

Table 4-1 Risk Factor Table 

  Natural Hazards Probability  Impact  
Spatial 
Extent 

Warning 
Time 

Duration 
RF 

Factor 

1 Health Related Emergencies 2 0.6 3 0.9 4 0.8 1 0.1 4 0.4 2.8 

2 Flooding 4 1.2 2 0.6 1 0.2 4 0.4 3 0.3 2.7 

3 Temperature Extremes 4 1.2 1 0.3 4 0.8 1 0.1 3 0.3 2.7 

4 Severe Winter Weather 4 1.2 2 0.6 3 0.6 1 0.1 1 0.1 2.6 

5 Earthquake 2 0.6 2 0.6 4 0.8 4 0.4 2 0.2 2.6 

6 Severe Thunderstorms 4 1.2 2 0.6 2 0.4 2 0.2 2 0.2 2.6 

7 Tornadoes 3 0.9 2 0.6 1 0.2 4 0.4 2 0.2 2.3 

8 Drought 2 0.6 1 0.3 4 0.8 1 0.1 4 0.4 2.2 

  Technological Hazards Probability  Impact  
Spatial 
Extent 

Warning 
Time 

Duration 
RF 

Factor 

1 Terrorism/CBRNE Incident 2 0.6 3 0.9 3 0.6 4 0.4 4 0.4 2.9 

2 Building/Structural Collapse 4 1.2 2 0.6 1 0.2 4 0.4 2 0.2 2.6 

3 Utility Disruptions 4 1.2 1 0.3 2 0.4 4 0.4 2 0.2 2.5 

4 IT/Communications Disruption 4 1.2 1 0.3 2 0.4 4 0.4 2 0.2 2.5 

5 Active Shooter Incident 3 0.9 3 0.9 1 0.2 4 0.4 1 0.1 2.5 

6 Hazmat Release 4 1.2 2 0.6 1 0.2 4 0.4 1 0.1 2.5 

7 Mass Transportation Incident 4 1.2 1 0.3 1 0.2 4 0.4 1 0.1 2.2 

8 Dam Failure 2 0.6 2 0.6 1 0.2 3 0.3 2 0.2 1.9 

9 Civil Disturbance 3 0.9 1 0.3 1 0.2 2 0.2 1 0.1 1.7 

10 Nuclear Power Incident 1 0.3 1 0.3 1 0.2 4 0.4 4 0.4 1.6 
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Though wildfires were profiled in the State of Ohio Hazard Mitigation Plan, the Hazard Mitigation 
Planning Committee did not see them as a threat to the County, so they are not included in this 
plan. Seiches, while also an Ohio hazard, have not historically been a threat, so they were not 
included in this plan. 

Previous hazard occurrences were used to validate existing hazards and identify new hazard 
risks. Previous hazard occurrences provide a historical view of hazard risk, and a window into 
potential hazards that can affect Cuyahoga County and its population in the future. Information 
about Federal and State disaster declarations in Cuyahoga County7 was compiled from FEMA 
and Ohio databases, as shown in Table 4-2.  

Though not a complete snapshot of hazard incidences in Cuyahoga County (since not all 
hazard events are federally or state declared), Table 4-2 provided the HMP Planning Committee 
with solidified accounts of disasters affecting areas around Cuyahoga County dating back to 
1965. Cuyahoga County has been a part of 17 disaster declarations, 8 of which received public 
assistance dollars. Assistance amounts were provided by the Ohio Emergency Management 
Agency. 

Table 4-2 Federal and State Declared Disasters 

Disaster 
Number 

Disaster Type 
Declaration 

Date 
 Public Assistance  

DR-191 Tornadoes & Severe Storms 4/14/1965  

DR-266 Tornadoes, Severe Storms & Flooding 7/15/1969  

DR-345 Tropical Storm Agnes 7/19/1972  

DR-377 Severe Storms & Flooding 4/27/1973  

DR-480 Winds, Tornadoes, Heavy Rains & Flooding 9/11/1975  

EM-3055 Blizzards & Snowstorms 1/26/1978  

DR-831 Severe Storms & Flooding 6/10/1989  

DR-870 Severe Storms, Tornadoes, Flooding 8/4/1992 $788,642 

DR-1444 Severe Storms, Tornadoes 11/18/2002 Individual Assistance Only 

DR-1484 Tornadoes, Flooding, Severe Storms, High Winds 8/1/2003 Individual Assistance Only 

EM-3187 Power Outage 9/23/2003 $1,218,243 

DR-1519 Flood, Severe Summer Storm 6/3/2004 $2,798,567 

DR-1556 SEVERE STORMS AND FLOODING 9/19/2004  

EM-3250 Hurricane Katrina Shelter Operations 9/13/2005 $160,930 

DR-1651 Severe Summer Storm, Straight Line Winds, Flooding 7/2/2006 Individual Assistance Only 

EM-3346 Severe Storms 6/30/2012  

DR-4098 Ohio Hurricane Sandy 1/3/2013 $6,281,318 

  TOTAL $11,247,700.00 

 
Source: Ohio Emergency Management Agency and FEMA 

 
Based on the review of hazards identified in similar and relevant documents, previous incidents, 
historical knowledge of localized events, and hazard trends, the HMP Planning Team identified 
a total of 18 hazards. There were 8 natural hazards which included, health-related emergencies, 
floods, extreme temperatures, severe winter weather, geologic hazards, drought, severe 
thunderstorms, and tornadoes. There were 10 technological or man-made hazards including 

                                                

7 FEMA does not maintain disaster records at the local level for cities, special districts, or other municipal organizations.  
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terrorism, building/structural collapse, utility disruption, IT/communications disruption, active 
shooter incidents, transportation incidents, dam failure, civil disturbance, and nuclear power 
incidents. Coastal and stream erosion were combined with flooding. 

4.2 Hazard Event Data 
In developing the hazard profiles within this plan, a variety of information sources were 
researched.  In order to develop a pattern of historical occurrences for identified hazards, sites 
like the National Oceanic and Atmospheric Administration’s (NOAA), National Climatic Data 
Center (NCDC) and sites associated with the regional National Weather Service (NWS) 
locations.  These sites break down information on a county-wide level, or by municipality.   

4.3 Event Narratives 
Within each hazard’s section there are a series of narratives that provide greater detail into 
specific events that have impacted the County.  This section (Historical Occurrences or in some 
cases Hazard Events/Historical Occurrences) is not meant to be a comprehensive list of events 
that have occurred in Cuyahoga County.  Rather, these incidents are included to provide 
context as to why this hazard was included in the plan.   

4.4 Hazard Profiles 
Hazards are profiled individually in this section in order of priority. The profiles in this section 
provide a baseline definition and description in relation to Cuyahoga County. Hazard profiles are 
used to develop a vulnerability assessment, where hazard vulnerability to the community is 
quantified in terms of population and assets affected for each hazard deemed significant by the 
Planning Committee.  

For those hazards that are technological or man-made, additional details within each profile’s 
summary have been included that briefly discuss mitigation best practices, as these hazards are 
not included in standard mitigation handbooks. 

4.4.1 Threat and Hazard Identification and Risk Assessment (THIRA) 
According to the August 2013 Comprehensive Preparedness Guide (CPG) 201, the Threat and 
Hazard Identification and Risk Assessment (THIRA) is developed by identifying threats and 
hazards of concern, providing context for those threats and hazards, establishing capability 
targets, and then applying the results.  This mitigation plan can help provide context for future 
updates to the Cuyahoga County THIRA.  This plan identifies a number of threats and hazards 
of concern to the County and its political subdivisions.  In addition, this plan provides context to 
those hazards by providing a history of occurrences, as well as the potential for future 
incidents.  The THIRA process is comprised of 4 steps. 

1. Identify the Threats and Hazards of Concern. Based on a combination of experience, 
forecasting, subject matter expertise, and other available resources, identify a list of 
threats and hazards of primary concern to the community. 

2. Give the Threats and Hazards Context. Describe the threats and hazards of concern, 
showing how they may affect the community. 

3. Establish Capability Targets. Assess each threat and hazard in context to develop a 
specific capability target for each core capability identified in the National Preparedness 
Goal. The capability target defines success for the capability. 

4. Apply the Results. For each core capability, estimate the resources required to 
achieve the capability targets through the use of community assets and mutual aid, 
while also considering preparedness activities, including mitigation opportunities. 
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4.5 Critical Facilities 
The Planning Committee identified the types of structures that they consider to be “critical” to 
the day-to-day operations of the County. This includes day care facilities, fire and EMS stations, 
hospitals, law enforcement stations, nursing homes, and schools. These categories are the 
same as from the 2011 iteration of the Hazard Mitigation Plan. Because Cuyahoga County is 
Ohio’s most populous County, there are 1,490 facilities. Facility costs are derived from the total 
appraised value of the structure, based on information provided by the Cuyahoga County 
Auditor. 

Facility Type Facility Cost Count 

Day Care Facility $ 2,345,520,400 718 

Fire Station / EMS Station $ 338,764,500 101 

Hospital / Medical Center $ 1,648,339,600 18 

Law Enforcement $ 147,178,700 63 

Nursing Home  $ 774,625,500 100 

School $ 2,827,088,700 490 

Grand Total $ 8,081,517,400 1,490 
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Figure 4-2 Cuyahoga County Critical Facilities 
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4.6 Health Related Emergency 

Non-Natural Hazard Probability Impact Spatial Extent 
Warning 

Time 
Duration 

RF 
Rating 

Health Related Emergency 2 0.6 3 0.9 4 0.8 1 0.1 4 0.4 2.8 

MEDIUM RISK HAZARD (2.0 – 2.9)  

4.6.1 Hazard Identification 

4.6.1.1 Pandemic 
Pandemic is defined as a disease affecting or attacking the population of an extensive region 
which may include several countries and/or continents.  It is further described as extensively 
epidemic. Generally, pandemic events cause sudden, pervasive illness in all age groups on a 
global scale, though some age groups may be more at risk. As such, pandemic events cover a 
wide geographic area and can affect large populations, depending on the disease.  The exact 
size and extent of the infected population is dependent upon how easily the illness is spread, 
the mode of transmission, and the amount of contact between infected and non-infected 
persons. Two recent pandemics that have affected Cuyahoga County are West Nile Virus and 
Influenza.   

West Nile Virus is a vector-borne disease that can cause headache, high fever, neck stiffness, 
disorientation, tremors, convulsions, muscle weakness, paralysis, and, in its most serious form, 
death. The virus spreads via mosquito bite and is aided by warm temperatures and wet climates 
conducive to mosquito breeding. West Nile Virus has been detected in Cuyahoga County every 
year since the large outbreak that occurred in 2002. The virus is highly temporal with most 
cases occurring between April and October (Cuyahoga County Department of Health, 2017). 

Influenza, also known as “the flu,” is a contagious disease that is caused by the influenza virus 
and typically presents with fever, headache, sore throat, cough, and muscle aches. Influenza is 
considered to have pandemic potential if it is novel, meaning that people have no immunity to it, 
virulent, it causes deaths in normally healthy individuals, and it is easily transmittable from 
person-to-person. Influenza spreads via the air in crowded populations in enclosed spaces, and 
it may persist on surfaces and in the air.  Individuals are communicable for 3-5 days after clinical 
onset.  Pandemic influenza planning began in response to the H5N1 (avian) flu outbreak in 
Asia, Africa, Europe, the Pacific, and the Near East in the late 1990s and early 2000s. In 2009, 
the US experienced a pandemic of H1N1.  The County implemented its Pandemic Response 
Plan and Medical Countermeasures Plan to provide vaccinations to at risk populations once 
vaccine was available.  Continuing to prepare and plan for future pandemics needs to continue.  
As stated in the Ohio Department of Health Pandemic Influenza Preparedness and Response 
Plan, “The impact of an influenza pandemic on the health care system could be devastating. 
The CDC estimates in the United States a moderate pandemic could result in 90 million people 
becoming ill; 45 million outpatient visits; 865,000 hospitalizations; and 209,000 deaths.” This 
underscores the importance of planning for this hazard (Ohio Department of Health, 2006). 

4.6.1.2 Epidemic 
Epidemic is defined as something affecting many persons at the same time, and spreading 
from person to person in a locality where the disease is not permanently prevalent.  The amount 
of a particular disease that is usually present in a community is referred to as the baseline or 
endemic level of the disease. This level is not necessarily the desired level, which may in fact be 
zero, but rather is the observed level. In the absence of intervention and assuming that the level 
is not high enough to deplete the pool of susceptible persons, the disease may continue to 
occur at this level indefinitely. Thus, the baseline level is often regarded as the expected level of 
the disease. 
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While some diseases are so rare in a given population that a single case warrants an 
epidemiologic investigation (e.g., rabies, plague, polio), other diseases occur more commonly 
so that only deviations from the norm warrant investigation. Sporadic refers to a disease that 
occurs infrequently and irregularly. Endemic refers to the constant presence and/or usual 
prevalence of a disease or infectious agent in a population within a geographic area. 
Hyperendemic refers to persistent, high levels of disease occurrence. 

Occasionally, the amount of disease in a community rises above the expected level. Epidemic 
refers to an increase, often sudden, in the number of cases of a disease above what is normally 
expected in that population in that area. Outbreak carries the same definition of epidemic, but is 
often used for a more limited geographic area. Cluster refers to an aggregation of cases 
grouped in place and time that are suspected to be greater than the number expected, even 
though the expected number may not be known. Pandemic refers to an epidemic that has 
spread over several countries or continents, usually affecting a large number of people. 

Epidemics occur when an agent and susceptible hosts are present in adequate numbers, and 
the agent can be effectively conveyed from a source to the susceptible hosts. More specifically, 
an epidemic may result from: 

 A recent increase in amount or virulence of the agent, 

 The recent introduction of the agent into a setting where it has not been before, 

 An enhanced mode of transmission so that more susceptible persons are exposed, 

 A change in the susceptibility of the host response to the agent, and/or 

 Factors that increase host exposure or involve introduction through new portals of entry 

4.6.2 Regulatory Environment 
There are a variety of regulations which drive the health industry, and as a result, the treatment 
of pandemics and epidemics.  The Ohio Revised Code, Chapter 3701-59 specifically deals with 
hospitals.  The 17 hospitals in Cuyahoga County are all accredited by The Joint Commission.  
The Joint Commission is an independent, not-for-profit organization. The Joint Commission 
accredits and certifies nearly 21,000 health care organizations and programs in the United 
States. Joint Commission accreditation and certification is recognized nationwide as a symbol of 
quality that reflects an organization’s commitment to meeting certain performance standards.8 

4.6.3 Hazard Events/Historical Occurrences 
2009:  The 2009 H1N1 influenza (flu) pandemic occurred against a backdrop of pandemic 
response planning at all levels of government including years of developing, refining and 
regularly exercising response plans at the international, federal, state, local, and community 
levels. At the time, experts believed that avian influenza A (H5N1) viruses posed the greatest 
pandemic threat. H5N1 viruses were endemic in poultry in parts of the world and were infecting 
people sporadically, often with deadly results. Given that reality, pandemic preparedness efforts 
were largely based on a scenario of severe human illness caused by an H5N1 virus. Despite 
differences in planning scenarios and the actual 2009 H1N1 pandemic, many of the systems 
established through pandemic planning were used and useful for the 2009 H1N1 pandemic 
response. 

2009 H1N1 was first detected in the United States in April 2009. This virus was a unique 
combination of influenza virus genes never previously identified in either animals or people. The 
virus genes were a combination of genes most closely related to North American swine-lineage 
H1N1 and Eurasian lineage swine-origin H1N1 influenza viruses. Because of this, initial reports 

                                                

8 http://www.jointcommission.org/about_us/about_the_joint_commission_main.aspx 
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referred to the virus as a swine origin influenza virus. However, investigations of initial human 
cases did not identify exposures to pigs and quickly it became apparent that this new virus was 
circulating among humans and not among U.S. pig herds. 

Infection with this new influenza A virus (then referred to as ‘swine origin influenza A virus’) was 
first detected in a 10-year-old patient in California on April 15, 2009, who was tested for 
influenza as part of a clinical study. Laboratory testing at Centers for Disease Control (CDC) 
confirmed that this virus was new to humans. Two days later, CDC laboratory testing confirmed 
a second infection with this virus in another patient, an 8-year-old living in California about 130 
miles away from the first patient who was tested as part of an influenza surveillance project. 
There was no known connection between the two patients. Laboratory analysis at CDC 
determined that the viruses obtained from these two patients were very similar to each other, 
and different from any other influenza viruses previously seen either in humans or animals. 

2014/2015:  The 2014 Ebola epidemic is the largest in history, affecting multiple countries in 
West Africa. There were a small number of cases reported in Nigeria and Mali and a single case 
reported in Senegal; however, these cases were contained, with no further spread in these 
countries. Two imported cases, including one death, and two locally acquired cases in 
healthcare workers were reported in the United States. CDC and its partners are taking 
precautions to prevent additional Ebola cases in the United States. CDC is working with other 
U.S. government agencies, the World Health Organization (WHO), and other domestic and 
international partners and has activated its Emergency Operations Center to help coordinate 
technical assistance and control activities with partners. CDC has also deployed teams of public 
health experts to West Africa and will continue to send experts to the affected countries. At the 
time, the general public and media feared that the epidemic would spread to Ohio after a nurse 
from Texas traveled to the Akron, Ohio area in advance of a wedding.   

4.6.4 Magnitude/Severity 
The magnitude of a health related emergency will range significantly depending on the 
aggressiveness of the virus in question and the ease of transmission. Pandemic influenza is 
more easily transmitted from person-to-person and is more easily transmitted than West Nile, 
but advances in medical technologies have greatly reduced the number of deaths caused by 
influenza over time. In terms of lives lost, the impact various pandemic influenza outbreaks have 
had globally over the last century has declined.  The 1918 Spanish flu pandemic remains the 
worst-case pandemic event on record.  

In contrast, the severity of illness from the 2009 H1N1 influenza flu virus has varied, with the 
gravest cases occurring mainly among those considered at high risk. High risk populations 
considered more vulnerable include children, the elderly, pregnant women, and chronic disease 
patients with reduced immune system capacity. Most people infected with H1N1 in 2009 have 
recovered without needing medical treatment. According to the CDC, about 70% of those who 
have been hospitalized with the 2009 H1N1 flu virus in the United States have belonged to a 
high risk group (CDC, 2009). 

The magnitude of a health related emergency may be exacerbated by the fact that outbreaks 
across the United States could limit the ability to transfer assistance from one jurisdiction to 
another. Additionally, effective preventative and therapeutic measures, including vaccines and 
other medications, will likely be in short supply or will not be available. There are no true 
environmental impacts in pandemic disease outbreaks, but there may be significant economic 
and social costs beyond the possibility of deaths.  Widespread illness may increase the 
likelihood of shortages of personnel to perform essential community services. In addition, high 
rates of illness and worker absenteeism occur within the business community, and these 
contribute to social and economic disruption. Social and economic disruptions could be 
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temporary but may be amplified in today’s closely interrelated and interdependent systems of 
trade and commerce. Social disruption may be greatest when rates of absenteeism impair 
essential services, such as power, transportation, and communications.  

4.6.5 Frequency/Probability of Future Occurrence 
The precise timing of a health related emergency is uncertain.  Pandemic occurrences are most 
likely when the Influenza Type A virus makes a dramatic change, or antigenic shift, that results 
in a new or “novel” virus to which the population has no immunity. Epidemic occurrences are 
more likely when there are ecological changes, the pathogen mutates, or the pathogen is 
introduced into an unprepared host population.  

4.6.6 Inventory Assets Exposed To Health Related Emergencies 
All County assets can be considered at risk to health related emergencies, including 100% of 
the 1,259,828 residents. Certain population groups are at higher risk of pandemic flu infection.  
This population group includes people 65 years and older, children younger than 5 years old, 
pregnant women, and people of any age with certain chronic medical conditions.  Such 
conditions include but are not limited to diabetes, heart disease, asthma and kidney disease 
(CDC, 2015).  Schools, colleges, convalescent centers, and other institutions serving those 
younger than 5 years old and older than 65 years old, are locations conducive to faster 
transmission of pandemic influenza since populations identified as being at high risk are 
concentrated at these facilities or because of a large number of people living in close quarters. 
The hospital system would be the most likely point of introduction for an epidemic or pandemic 
to enter the County’s area.  

4.6.7 Potential Losses from Health Related Emergencies 
Health related emergencies are unlikely to directly impact buildings and infrastructure.  
However, losses can be measured in lost productivity from employees unable to perform their 
job duties and students not able to attend classes. In 2016, the Gross Regional Product for 
Cuyahoga County was estimated at $89 billion.  If the County were to lose 1% of that to 
sickness or disease, the impact would be $890,000,000. A 5% productivity loss would equate to 
$4,450,000,000. Either of these scenarios would be catastrophic for the local, regional, and 
state economies. 

4.6.8 Response Planning 
Cuyahoga County has a Pandemic Response Plan that details local response activities to be 
taken by local public health before, during, and after an influenza pandemic. Public health 
activities at the local level will be coordinated through the Cuyahoga County Public Health 
Collaborative (CCPHC). The CCPHC consists of three local health departments, Cuyahoga 
County Board of Health, Cleveland Department of Public Health, and the Shaker Heights 
Department of Health. Hospitals also use their Infectious Disease Plans and put into place 
visitation and hand washing policies during flu season which helps to mitigate the spread of 
viruses. Cleveland State University has a Pandemic Response Plan, which is an appendix 
within its Emergency Operations Plan. The purpose of this plan is to provide a framework and 
guide for university employees in the development of plans and actions to address a pandemic 
influenza as declared by health officials in the community. 

4.6.9 Health Related Emergencies HIRA Summary 
Pandemic and infectious disease events cover a wide geographical area and can affect large 
populations.  The exact size and extent of an infected population is dependent upon how easily 
the illness is spread, the mode of transmission and the amount of contact between infected and 
uninfected individuals. The transmission rates of pandemic illnesses are often higher in denser 
areas where there are large concentrations of people. The transmission rate of infectious 
disease will depend on the mode of transmission of a given illness. 
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4.7 Flooding 

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Flooding 4 1.2 2 0.6 1 0.2 4 0.4 3 0.3 2.7 

MEDIUM RISK HAZARD (2.0 – 2.9)  

4.7.1 Hazard Identification 
Cuyahoga County contains a number of rivers, streams, ditches that could potentially flood, 
most notably the Cuyahoga River. Severe flooding would affect most Cuyahoga County 
waterways and, in turn, would impact properties that represent a variety of use.  

A flood is a natural event for rivers and streams and occurs when a normally dry area is 
inundated with water. Excess water from snowmelt or rainfall accumulates and overflows onto 
the stream banks and adjacent floodplains. As illustrated in the figure below, floodplains are 
lowlands, adjacent to rivers, streams, and creeks that are subject to recurring floods. Flash 
floods, usually resulting from heavy rains or rapid snowmelt, can flood areas not typically 
subject to flooding, including urban areas. Extreme cold temperatures can cause streams and 
rivers to freeze, causing ice jams, and creating flood conditions.  

The National Flood Insurance Program (NFIP), for which Flood Insurance Rate Maps (FIRM) 
are published, identifies the 1% annual chance flood. This 1% annual chance flood event is 
used to delineate the Special Flood Hazard Area (SFHA) and identify Base Flood Elevations. 
Figure 4-3 illustrates these terms. The SFHA serves as the primary regulatory boundary used 
by FEMA and Cuyahoga County. 

 

Figure 4-3 Diagram identifying Special Flood Hazard Area, 1% annual chance (100-Year) floodplain, floodway and flood 
fringe, FEMA. 

 

Floods are considered hazards when people and property are affected.  Nationwide, hundreds 
of floods occur each year, making it one of the most common hazards in all 50 states and U.S. 
territories.  In Ohio, flooding occurs commonly and can occur during any season of the year 
from a variety of sources.  Most injuries and deaths from flooding happen when people are 
swept away by flood currents and most property damage results from inundation by sediment-
filled water.  Fast-moving water can wash buildings off their foundations and sweep vehicles 
downstream.  Pipelines, bridges, and other infrastructure can be damaged when high water 
combines with flood debris.  Basement flooding can cause extensive damage.  Flooding can 
cause extensive damage to crop lands and bring about the loss of livestock.  Several factors 
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determine the severity of floods, including rainfall intensity and duration, topography and ground 
cover.   

Riverine flooding originates from a body of water, typically a river, creek, or stream, as water 
levels rise onto normally dry land.  Water from snowmelt, rainfall, freezing streams, ice flows, or 
a combination thereof, causes the river or stream to overflow its banks into adjacent floodplains.  
Winter flooding usually occurs when ice in the rivers creates dams or streams freeze from the 
bottom up during extreme cold spells.  Spring flooding is usually the direct result of melting 
winter snow packs, heavy spring rains, or a combination of the two. 

Flash floods can occur anywhere when a large volume of water flows or melts over a short time 
period, usually from slow moving thunderstorms or rapid snowmelt.  Because of the localized 
nature of flash floods, clear definitions of hazard areas do not exist.  These types of floods often 
occur rapidly with significant impacts.  Rapidly moving water, only a few inches deep, can lift 
people off their feet, and only a depth of a foot or two, is needed to sweep cars away.  Most 
flood deaths result from flash floods.   

Urban flooding is the result of development and the ground’s decreased ability to absorb excess 
water without adequate drainage systems in place.  Typically, this type of flooding occurs when 
land uses change from fields or woodlands to roads and parking lots.  Urbanization can 
increase runoff two to six times more than natural terrain.  (National Oceanic and Atmospheric 
Administration, 1992)  The flooding of developed areas may occur when the amount of water 
generated from rainfall and runoff exceeds a storm water system's capability to remove it. 

Stream Bank Erosion is measured as the rate of the change in the position or horizontal 
displacement of a stream bank over a period of time.  It is generally associated with riverine 
flooding and discharge, and may be exacerbated by human activities such as bank hardening 
and dredging.   

Coastal Erosion is the wearing away of land and the removal of beach or dune sediments by 
wave action, tidal currents, wave currents, drainage, or high winds. Due to its location along 
Lake Erie, Cuyahoga County is prone to coastal erosion.  

Ice Jams are stationary accumulations of ice that restrict river flow.  Ice jams can cause 
considerable increases in upstream water levels, while at the same time, downstream water 
levels may drop.  Types of ice jams include freeze up jams, breakup jams, or combinations of 
both.  When an ice jam releases, the effects downstream can be similar to that of a flash flood 
or dam failure.  Ice jam flooding generally occurs in the late winter or spring.   

Flood reduction, prevention, and mitigation are major challenges to Cuyahoga County residents 
and its floodplain managers. Many areas of Cuyahoga County are at risk to flooding, especially 
properties near creeks. Flood prone areas within Cuyahoga County can be organized by 
watershed, thus examining the impact of water as it travels downhill on its journey towards Little 
Miami River. Localized flooding associated with creek or stream overflow occurs in Cuyahoga 
County when rainfall runoff volumes exceed the design capacity of drainage facilities or a lack of 
flood control structures in place. Heavy seasonal rainfall, which typically occurs from late 
October through April, can result in stream overflows.  

4.7.2 Regulatory Environment 

4.7.2.1 National Flood Insurance Program 
 
Compliance and Enforcement: Cuyahoga County continues to work to enforce the local 
floodplain management ordinance requirements set forth by the NFIP.  The County, and 
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jurisdictions participating in the NFIP, have authorized a Floodplain Manager/Administrator and 
duties to be performed.  Duties include, but are not limited to, routine monitoring of the 
floodplains, enforcing floodplain regulations, and providing community assistance, such as 
encouraging owners to maintain flood insurance. These are ongoing duties that are an integral 
part of their communities remaining a part of the NFIP. 
 
Participation in the NFIP: There are four communities that do not participate in the NFIP. 
These are the City of East Cleveland, and the villages of Highland Hills, Linndale, and North 
Randall. Two have their participation suspended, the Village of Hunting Valley and the Village of 
Newburgh Heights. Three communities participate in the Community Rating System (CRS). 
These are the Cities of Highland Heights and South Euclid, and the Village of Orange. Table 4-3 
shows the status of each community’s NFIP participation, and if they are involved in the CRS. 
 

Table 4-3 Cuyahoga County Community Status in the NFIP 

CID Community Name 
Initial FHBM 

Identified 
Initial FIRM 
Identified 

Current 
Effective Map 

Date 

Reg-Emer 
Date 

Partici
pating 

CRS 

390093 Bay Village 4/12/1974 12/1/1977 12/3/2010 12/1/1977 Y N 

390094 Beachwood 7/11/1975 4/20/1979 12/03/10 4/20/1979 Y N 

390095 Bedford 2/8/1974 1/2/1981 12/3/2010 1/2/1981 Y N 

390096 Bedford Heights 3/22/1974 9/17/1980 12/3/2010 9/17/1980 Y N 

390682 Bentleyville 2/7/1975 8/1/1980 12/3/2010 8/1/1980 Y N 

390097 Berea 2/1/1974 6/1/1979 12/03/10 6/1/1979 Y N 

390734 Bratenahl 7/11/1975 6/15/1981 12/03/10 6/15/1981 Y N 

390098 Brecksville 2/8/1974 1/16/1981 12/3/2010 1/16/1981 Y N 

390099 Broadview Heights 6/21/1974 3/2/1979 12/03/10 3/2/1979 Y N 

390102 Brook Park 6/7/1974 6/1/1979 12/3/2010 6/1/1979 Y N 

390100 Brooklyn 3/22/1974 6/1/1979 12/3/2010 6/1/1979 Y N 

390101 Brooklyn Heights 2/8/1974 6/15/1981 12/3/2010 6/15/1981 Y N 

390103 Chagrin Falls 3/15/1974 7/2/1980 12/3/2010 7/2/1980 Y N 

390104 Cleveland 6/7/1974 8/1/1978 12/3/2010 8/1/1978 Y N 

390105 Cleveland Heights 3/29/1974 12/3/2010 12/3/2010 6/25/1976 Y N 

390766 Cuyahoga County 1/3/1981 4/2/1986 12/3/2010 4/2/1986 Y N 

390654 Cuyahoga Heights 3/29/1974 6/15/1981 12/3/2010 6/15/1981 Y N 

390106 East Cleveland - - - - N N 

390107 Euclid 4/5/1974 8/17/1981 12/3/2010 8/17/1981 Y N 

390108 Fairview Park 1/16/1974 2/4/1983 12/03/10 2/4/1983 Y N 

390109 Garfield Heights   7/10/1971 12/3/2010 7/9/1971 Y N 

390593 Gates Mills 11/9/1973 4/3/1978 12/3/2010 4/3/1978 Y N 

390735 Glenwillow 8/8/1975 2/18/1981 12/3/2010 2/18/1981 Y N 

390110 Highland Heights 7/25/1975 6/1/1979 12/3/2010 6/1/1979 Y Y 

390127 Highland Hills - - - - N N 

390594 Hunting Valley 11/30/1973 1/5/1978 12/3/2010 2/23/1978 Susp. N 

390111 Independence 2/1/1974 2/18/1981 12/3/2010 2/18/1981 Y N 

390112 Lakewood 11/16/1973 2/1/1978 12/3/2010 2/1/1978 Y N 

390069 Linndale - - - - N N 
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CID Community Name 
Initial FHBM 

Identified 
Initial FIRM 
Identified 

Current 
Effective Map 

Date 

Reg-Emer 
Date 

Partici
pating 

CRS 

390113 Lyndhurst 4/12/1974 4/23/1982 12/03/10 4/23/1982 Y N 

390114 Maple Heights 2/8/1974 9/17/1980 12/3/2010 9/17/1980 Y N 

390116 Mayfield 11/23/1973 12/24/1976 12/3/2010 12/24/1976 Y N 

390115 Mayfield Heights 7/25/1975 12/3/2010 12/03/10 6/10/1980 Y N 

390117 Middleburg Heights 1/16/1974 8/17/1981 12/3/2010 8/17/1981 Y N 

390118 Moreland Hills 2/8/1974 6/1/1979 12/3/2010 6/1/1979 Y N 

390119 Newburgh Heights 3/15/1974 6/1/1979 12/3/2010 08/15/89 Susp. N 

390120 North Olmsted 4/5/1974 9/5/1979 12/3/2010 9/5/1979 Y N 

390736 North Randall - - - - N N 

390121 North Royalton 3/29/1974 9/17/1980 12/3/2010 9/17/1980 Y N 

390122 Oakwood 5/17/1974 3/2/1979 12/03/10 3/2/1979 Y N 

390672 Olmsted Falls 6/14/1974 6/1/1979 12/3/2010 6/1/1979 Y N 

390737 Orange 4/18/1975 2/4/1983 12/03/10 2/4/1983 Y Y 

390123 Parma 5/17/1974 8/17/1981 12/3/2010 8/17/1981 Y N 

390124 Parma Heights 3/22/1974 8/17/1981 12/3/2010 8/17/1981 Y N 

390125 Pepper Pike 4/5/1974 8/17/1981 12/3/2010 8/17/1981 Y N 

390126 Richmond Heights 3/22/1974 1/4/1985 12/03/10 1/4/1985 Y N 

395372 Rocky River   9/18/1971 12/3/2010 9/17/1971 Y N 

390128 Seven Hills 3/22/1974 6/1/1979 12/03/10 6/1/1979 Y N 

390129 Shaker Heights 8/1/1975 6/15/1981 12/3/2010 6/15/1981 Y N 

390130 Solon 4/5/1974 2/4/1981 12/3/2010 2/4/1981 Y N 

390131 South Euclid 3/22/1974 8/17/1981 12/3/2010 8/17/1981 Y Y 

390132 Strongsville 6/21/1974 1/3/1979 12/3/2010 1/3/1979 Y N 

390133 University Heights   12/3/2010 (NSFHA) 7/31/1979 Y N 

390134 Valley View 1/23/1974 2/18/1981 12/3/2010 2/18/1981 Y N 

390636 Walton Hills 1/10/1975 2/18/1981 12/3/2010 2/18/1981 Y N 

390135 Warrensville Heights 3/15/1974 8/17/1981 12/3/2010 8/17/1981 Y N 

390136 Westlake 4/12/1974 1/16/1980 12/3/2010 1/16/1980 Y N 

 

4.7.2.2 Cuyahoga County Floodplain Regulations 
These regulations authorize a County Floodplain Manager/Administrator and duties to be 
performed. Duties include, but are not limited to, routine monitoring of the floodplains, enforcing 
floodplain regulations, and providing community assistance, such as encouraging owners to 
maintain flood insurance. 

4.7.2.3 Local Building Codes 
Cuyahoga County does not have a standardized countywide building code. All buildings within 
the County must be in compliance with the Ohio Building Code. Construction documents 
submitted for buildings or structures located in communities with identified flood hazard areas, 
pursuant to section 1612, shall include the current FEMA "Flood Hazard Boundary Map" 
(FHBM), "Flood Insurance Rate Map" (FIRM) or "Flood Boundary Floodway Map" (FBFM) for 
the project location. The required site plan shall include building elevations using the same 
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datum as the related flood hazard map. The owner shall be responsible for the compliance with 
local flood damage prevention regulations for additional critical elevation information for the 
project site. 

Individual jurisdictions may have their own additional building codes. For example, the City of 
Cleveland has their own set of regulations pertaining to floodplain regulation and construction. 
This information can be found in the Cleveland, Ohio Code of Ordinances, Chapter 3167 – 
Flood Plain Management.  

The City of Cleveland has special flood hazard areas that are subject to periodic inundation 
which may result in loss of life and property, health and safety hazards, disruption of commerce 
and governmental services, extraordinary public expenditures for flood protection and relief, and 
impairment of the tax base. Additionally, structures that are inadequately elevated, floodproofed, 
or otherwise protected from flood damage also contribute to the flood loss. 

4.7.2.4 RiskMAP 
In 2011, FEMA initiated a coastal analysis and mapping study to produce updated Digital Flood 
Insurance Rate Maps (DFIRMS) for the counties and communities bordering the Great Lakes, 
including Cuyahoga County. This project was deemed the Lake Erie Coastal Flood Study. Many 
of the flood maps in use in the area dated back to the 1970s and were outmoded. During the 
Discovery process, a total of 68 invitations were sent to stakeholders within the Cuyahoga 
County portion of the study. The meeting took place in Bay Village on August 2, 2012, to which 
15 people, including representatives from FEMA, state agencies and communities, attended the 
meeting. The Discovery report was published in March of 2013. As a result of this project, 
floodplain maps were updated with new boundaries. These maps were made available to the 
public for comment. 

4.7.2.5 National Flood Insurance Program (NFIP) 
The NFIP makes federally-backed flood insurance available to homeowners, renters, and 
business owners in participating communities. As a participating member of the NFIP, 
Cuyahoga County NFIP administrators are dedicated to protecting homes with 1806 NFIP 
policies currently in force. FEMA has prepared a detailed Flood Insurance Study (FIS) for areas 
of Cuyahoga County; the study presents water surface elevations for floods of various 
magnitudes, including the 1-percent annual chance flood (100-year flood, base flood) and the 
0.2-percent annual chance flood (500-year flood). Base flood elevations and the boundaries of 
the 0.1% and 0.2% Annual Chance flood zones are shown on FIRMs.  

Cuyahoga County entered the NFIP on November 9th, 1973. As a participant in the NFIP, 
Cuyahoga County is dedicated to regulating development in the FEMA floodplain areas in 
accordance with NFIP criteria. Structures permitted or built in Cuyahoga County before the 
NFIP regulatory requirements were incorporated into the ordinances (before the effective date 
of the County’s FIRM) and are called “pre-FIRM” structures.  

According to the Ohio Emergency Management Agency, there are 123 Repetitive Loss (RL) 
properties insured by the NFIP in Cuyahoga County. The total dollar amount of claims paid to 
date by the NFIP is $17,285,119.54.  A RL property is a FEMA designation defined as an 
insured property that has made two or more claims of more than $1,000 in any rolling 10-year 
period since 1978. The term “rolling 10-year period” means that a claim of $1,000 can be made 
in 1991 and another claim for $2,500 in 2000; or one claim in 2001 and another in 2007, as long 
as both qualifying claims happen within ten years of each other. Claims must be at least ten 
days apart but within ten years of each other. RL properties may be classified as a Severe 
Repetitive Loss (SRL) property under certain conditions. A SRL property has had four or more 
claims of at least $5,000, or at least two claims that cumulatively exceed the building’s reported 
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value. A property that sustains repetitive flooding may or may not be on Cuyahoga County RL 
property list for a number of reasons:  

 Not everyone is required to carry flood insurance. Structures carrying federally-backed 
mortgages that are in a SFHA are required to carry flood insurance in Cuyahoga County;  

 Owners who have completed the terms of the mortgage or who purchased their property 
outright may not choose to carry flood insurance and instead bear the costs of recovery 
on their own;  

 The owner of a flooded property that does carry flood insurance may choose not to file a 
claim;  

 Even insured properties that are flooded regularly with filed claims may not meet the 
$1,000 minimum threshold to be recognized as an RL property; or  

 The owner adopted mitigation measures that reduce the impact of flooding on the 
structure, removing it from the RL threat, and the RL list (in accordance with FEMA’s 
mitigation reporting requirements).  

Extensive FEMA NFIP databases are used to track claims for every participating community. 
FEMA databases maintain all NFIP claims which allow for the examination of single-loss (SL) 
properties and RL properties. 

Table 4-4 Cuyahoga County NFIP Policies 

Community Name 
Policies 
In-force 

 Insurance  
In-Force  

 Premium  
In-force  

Bay Village, City of 49  $       12,535,100   $      33,110  

Beachwood, City of 22  $         6,743,000   $        8,358  

Bedford Heights, City of 19  $         6,904,600   $      14,455  

Bedford, City of 35  $         7,632,900   $      21,109  

Bentleyville, Village of 14  $         4,213,200   $      12,885  

Berea, City of 16  $         4,270,000   $        5,894  

Bratenahl, Village Of 6  $         2,100,000   $        2,478  

Brecksville, City Of 90  $       18,732,100   $      35,943  

Broadview Heights, City of 36  $         8,088,000   $      13,381  

Brook Park, City of 7  $         2,120,500   $      12,513  

Brooklyn Heights, Village of 1  $            250,000   $        1,096  

Brooklyn, City of 17  $         3,932,300   $        5,687  

Chagrin Falls, Village of 18  $         4,826,700   $      13,690  

Cleveland Heights, City of 33  $         7,595,000   $      19,386  

Cleveland, City of 176  $       24,089,800   $    110,866  

Cuyahoga County * 13  $         2,973,500   $      22,024  

Euclid, City of 14  $         3,692,000   $        8,212  

Fairview Park, City of 6  $         2,009,900   $        4,386  

Garfield Heights, City of 15  $         4,696,200   $      33,102  

Gates Mills, Village of 57  $       16,304,400   $    147,658  

Glenwillow, Village of 1  $            350,000   $            412  

Highland Heights, City of 13  $         3,345,000   $        6,357  

Independence, City of 61  $       27,363,500   $    280,543  

Lakewood, City of 24  $         5,189,600   $      32,221  

Lyndhurst, City of 11  $         2,765,000   $        3,878  
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Community Name 
Policies 
In-force 

 Insurance  
In-Force  

 Premium  
In-force  

Maple Heights, City of 3  $            357,000   $            846  

Mayfield Heights, City of 10  $         2,660,000   $        3,627  

Mayfield, Village of 10  $         3,146,800   $      11,029  

Middleburg Heights, City of 41  $         7,618,800   $      36,540  

Moreland Hills, Village of 26  $         8,332,000   $      12,534  

North Olmsted, City of 146  $       26,399,600   $    131,128  

North Royalton, City of 65  $       16,287,000   $      36,770  

Oakwood, Village of 1  $            350,000   $            412  

Olmsted Falls, City of 12  $         2,242,400   $        5,706  

Orange, Village of 7  $         1,848,000   $        2,458  

Parma Heights, City of 2  $            760,000   $        1,938  

Parma, City of 46  $         8,958,000   $      26,717  

Pepper Pike, City of 39  $       12,199,200   $      18,896  

Richmond Heights, City of 6  $         1,404,000   $        2,255  

Rocky River, City of 39  $       13,674,800   $      27,000  

Seven Hills, City of 7  $         1,660,000   $        2,810  

Shaker Heights, City of 93  $       24,002,000   $      64,858  

Solon, City of 84  $       25,774,700   $      60,241  

South Euclid, City of 22  $         5,331,000   $      10,714  

Strongsville, City of 122  $       30,648,100   $      94,057  

University Heights, City of 10  $         2,576,000   $        3,352  

Valley View, Village of 132  $       40,336,400   $    186,279  

Walton Hills, Village of 4  $         1,400,000   $        1,629  

Warrensville Heights, City of 6  $            838,100   $        1,882  

Westlake, City of 119  $       36,694,400   $      61,977  

TOTALS 1806  $    458,220,600   $1,655,299  

 

Table 4-5 Cuyahoga County Repetitive Loss Properties 

Municipality CID Structure Type 
 Building 
Payments  

 Contents 
Payments  

 Total Payments  
 Average 
Payment  

Losses  Properties  

Bay Village 390093 Residential $ 31,394.66  $ 641.36  $ 32,036.02  $ 10,678.67 3  1 

Beachwood 390094 Non-Residential $ 25,066.72  $ 0   $ 25,066.72  $ 6,266.68 4  1 

Bedford Heights  390096 Residential $ 54,989.02  $ 16,743.36  $ 71,732.38  $ 14,346.48 5  2 

Bedford Heights  390096 Non-Residential $ 191,742.53  $ 442,414.37  $ 634,156.90  $ 30,197.9  21  1 

Bedford 390095 Residential $ 8,949.48  $ 0 $ 8,949.48  $ 4,474.74  2  11  

Berea 390097 Residential $ 4,337.04  $ 533.79  $ 4,870.83  $ 2,435.42  2  1 

Brecksville 390098 Residential $ 426,390.70  $ 55,737.66  $ 482,128.36  $ 37,086.80  13  5 

Broadview 
Heights 

390099 Residential $ 58,409.66  $ 19,970.62  $ 78,380.28  $ 9,797.54  8  4 

Cleveland 390104 Residential $ 38,666.45  $ 1,976.82  $ 40,643.27  $ 4,515.92  9  4 

Cleveland 390104 Non-Residential $ 202,299.48  $ 401,742.35  $ 604,041.83  $ 67,115.76  9  3 

Cuyahoga 
County 

390766 Residential $ 70,645.02  $ 6,815.29  $ 77,460.31  $ 7,746.03  10  3 
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Municipality CID Structure Type 
 Building 
Payments  

 Contents 
Payments  

 Total Payments  
 Average 
Payment  

Losses  Properties  

Cuyahoga 
County 

390766 Non-Residential $ 0    $ 18,084.25  $ 18,084.25  $ 9,042.13  2  1 

Euclid 390107 Residential $ 10,289.08  $ 0 $ 10,289.08  $ 5,144.54  2  1 

Garfield Heights 390109 Residential $ 81,220.81  $ 14,577.89  $ 95,798.70  $ 19,159.74  5  2 

Garfield Heights  390109 Non-Residential $ 105,316.78  $ 23,578.97  $ 128,895.75  $ 18,413.68  7  2 

Independence 390111 Residential $ 1,548,276.95  $ 1,256,101.40  $ 2,804,378.35  $ 80,125.10  35  8 

Independence  390111 Non-Residential $ 4,042,940.45  $ 4,467,433.41  $8,510,373.86  $ 116,580.46  73  12 

Lakewood 390112 Residential $ 140,306.66  $ 48,565.27  $ 188,871.93  $ 17,170.18  11  3 

Middleburg 
Heights 

390117 Residential $ 38,170.04  $ 6,930.43  $ 45,100.47  $ 9,020.09   5  2 

Middleburg 
Heights 

390117 Non-Residential $ 154,777.66  $ 11,880.59  $ 166,658.25  $ 16,665.83  10  4 

North Olmsted 390120 Residential $ 78,519.40  $ 9,869.45  $ 88,388.85  $ 8,035.35  11  5 

North Royalton  390121 Residential $ 81,291.27  $ 10,692.83  $ 91,984.10  $ 10,220.46  9  4 

North Royalton  390121 Non-Residential $ 12,460.54  $ 0 $ 12,460.54  $ 3,115.14  4  1 

Parma 390123 Residential $ 31,927.39  $ 0 $ 31,927.39  $ 5,321.23  6  3 

Pepper Pike 390125 Residential $ 66,806.82  $ 1,362.94  $ 68,169.76  $ 9,738.54  7  3 

Richmond 
Heights 

390126 Residential $ 16,559.96  $ 2,551.86  $ 19,111.82  $ 6,370.61  3  1 

Rocky River 395372 Residential $ 25,161.51  $ 7,435.38  $ 32,596.89  $ 6,519.38  5  11  

Seven Hills 390128 Residential $ 24,673.63  $ 0 $ 24,673.63  $ 12,336.82  2  1 

Solon 390130 Residential $ 95,325.31  $ 100,000.00  $ 195,325.31  $ 97,662.66  2  1 

Strongsville 390132 Residential $ 156,702.94  $ 27,419.49  $ 184,122.43  $ 16,738.40  11  5 

Valley View  390134 Residential $ 1,696,460.13  $ 419,632.13  $ 2,116,092.26  $ 16,531.97  128  33 

Valley View  390134 Non-Residential $ 43,692.09  $ 795.77  $ 44,487.86  $ 11,121.97  4  2 

Westlake  390136 Residential $ 73,013.25  $ 9,922.42  $ 82,935.67  $ 27,645.22  3  1 

Westlake  390136 Non-Residential $ 237,674.18  $ 27,251.83  $ 264,926.01  $ 132,463.01  2  1 

TOTALS  Residential $ 4,858,487.18  $ 2,017,480.39 $ 6,875,967.57   297  95  

  Non-Residential $ 5,015,970.43  $ 5,393,181.54  $ 10,409,151.97   136  28  

   $ 9,874,457.61 $ 7,410,661.93 $ 17,285,119.54  433 123 

 
 

Municipality CID Structure Type 
 Building 
Payments  

 Contents 
Payments  

 Total 
Payments  

 Average 
Payment  

Losses  Properties  

Bedford 390096 Residential $ 0 $ 0 $ 0 $ 0 0 0 

Bedford 390096 Non-Residential $ 191,752.53  $ 442,414.37   $ 634,166.90  $ 30,198.42  21 1 

Cleveland 390104 Residential $ 0 $ 0 $ 0 $ 0 0 0 

Cleveland 390104 Non-Residential $ 12,157.79  $ 286,970.07  $ 299,127.86  $ 74,781.97  4 1 

Independence 390111 Residential $ 1,137,314.86  $ 1,408,685.24  $ 2,546,000.10  $ 110,695.66  23 3 

Independence 390111 Non-Residential $ 3,903,270.54  $ 3,908,308.89  $ 7,811,579.43  $ 7,811,579.43  0 0 

Lakewood 390112 Residential $ 131,776.86  $ 48,565.27  $ 180,342.13  $ 20,083.01  9 2 

Lakewood 390112 Non-Residential $ 0 $ 0 $ 0 $ 0 0 0 

Mayfield 390116 Residential $ 0 $ 0 $ 0 $ 0 0 0 

Mayfield 390116 Non-Residential $ 945,008.88  $ 0 $ 945,008.88  $ 189,001.78  5 1 

Valley View 390134 Residential $ 657,755.46  $ 128,573.84  $ 786,329.30  $ 19,658.23  40 6 
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Table 4-6 Cuyahoga County Severe Repetitive Loss Properties 

 

4.7.3 Hazard Events 
According to the NCDC, since 1996, there have been 72 flood or flash flood events in Cuyahoga 
County. Though there have been no fatalities or injuries as a result, these events have caused 
$87,751,800 in property damage, and $15,000 in crop damage. 

Table 4-7 Cuyahoga County Flood Events Since 1996 

Location Date Type Deaths Injuries 
Property 
Damage 

Crop Damage 

Cuyahoga (Zone) 4/23/1996 Flood 0 0 $                 -    $                 -    

Countywide 4/23/1996 Flash Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 4/30/1996 Flood 0 0 $                 -    $                 -    

East Half 5/10/1996 Flash Flood 0 0 $                 -    $                 -    

Euclid 5/17/1996 Flash Flood 0 0 $10,000  $                 -    

Northeast 6/12/1996 Flash Flood 0 0 $50,000  $                 -    

Southwest 6/18/1996 Flash Flood 0 0 $10,000  $                 -    

Cleveland 6/19/1996 Flash Flood 0 0 $20,000  $                 -    

Newburgh Heights 8/20/1996 Flash Flood 0 0 $                 -    $                 -    

Maple Heights 8/20/1996 Flash Flood 0 0 $                 -    $                 -    

Countywide 9/7/1996 Flash Flood 0 0 $100,000  $                 -    

Berea 9/7/1996 Flash Flood 0 0 $100,000  $                 -    

Cleveland 9/13/1996 Flash Flood 0 0 $                 -    $                 -    

Cleveland 9/13/1996 Flash Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 2/27/1997 Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 6/1/1997 Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 6/1/1997 Flood 0 0 $100,000  $                 -    

Cuyahoga (Zone) 6/1/1997 Flood 0 0 $400,000  $                 -    

Countywide 6/1/1997 Flash Flood 0 0 $40,000  $15,000  

North Olmsted 9/20/1997 Flash Flood 0 0 $75,000  $                 -    

Strongsville 9/20/1997 Flash Flood 0 0 $                 -    $                 -    

North Royalton 9/20/1997 Flash Flood 0 0 $75,000  $                 -    

Euclid 1/7/1998 Flash Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 1/8/1998 Flood 0 0 $                 -    $                 -    

Cleveland 1/9/1998 Flash Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 4/16/1998 Flood 0 0 $75,000  $                 -    

Countywide 4/16/1998 Flash Flood 0 0 $                 -    $                 -    

Chagrin Falls 5/31/1998 Flash Flood 0 0 $                 -    $                 -    

Cleveland 8/10/1998 Flash Flood 0 0 $275,000  $                 -    

Cleveland 7/9/1999 Flash Flood 0 0 $                 -    $                 -    

Cleveland 10/13/1999 Flash Flood 0 0 $                 -    $                 -    

Cleveland 7/27/2000 Flash Flood 0 0 $250,000  $                 -    

North Olmsted 5/21/2001 Flash Flood 0 0 $                 -    $                 -    

Countywide 8/31/2001 Flash Flood 0 0 $                 -    $                 -    

Cuyahoga (Zone) 7/21/2003 Flood 0 0 $5,000,000  $                 -    

Valley View 390134 Non-Residential $ 0 $ 0 $ 0 $ 0 0 0 

TOTAL  Residential $ 1,926,847.18  $ 1,585,824.35  $ 3,512,671.53  $ 48,787.10  72 11 

  Non-Residential $ 5,052,189.74  $ 4,637,693.33  $ 9,689,883.07  $ 322,996.10  30 3 

  ALL $ 6,979,036.92 $ 6,223,517.68 $13,202,554.60  102 14 
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Location Date Type Deaths Injuries 
Property 
Damage 

Crop Damage 

Cuyahoga (Zone) 5/21/2004 Flood 0 0 $1,800,000  $                 -    

Countywide 5/21/2004 Flash Flood 0 0 $750,000  $                 -    

Countywide 5/22/2004 Flash Flood 0 0 $5,200,000  $                 -    

Countywide 6/9/2004 Flash Flood 0 0 $500,000  $                 -    

Cuyahoga (Zone) 9/17/2004 Flood 0 0 $75,000  $                 -    

Cuyahoga (Zone) 1/1/2005 Flood 0 0 $600,000  $                 -    

Broadview Heights 6/28/2005 Flash Flood 0 0 $50,000  $                 -    

Chagrin Falls 7/14/2005 Flash Flood 0 0 $250,000  $                 -    

Countywide 7/26/2005 Flash Flood 0 0 $35,000  $                 -    

West Portion 8/20/2005 Flash Flood 0 0 $1,800,000  $                 -    

Cuyahoga (Zone) 8/30/2005 Flood 0 0 $100,000  $                 -    

Rocky River 5/31/2006 Flash Flood 0 0 $250,000  $                 -    

Countywide 6/22/2006 Flood 0 0 $12,000,000  $                 -    

East Portion 6/22/2006 Flash Flood 0 0 $35,000,000  $                 -    

Euclid 7/27/2006 Flash Flood 0 0 $1,800  $                 -    

Southeast Portion 7/31/2006 Flash Flood 0 0 $150,000  $                 -    

Independence 1/5/2007 Flood 0 0 $500,000  $                 -    

Cleveland 8/2/2007 Flash Flood 0 0 $2,500,000  $                 -    

Berea 8/7/2007 Flash Flood 0 0 $2,200,000  $                 -    

North Royalton 2/28/2011 Flood 0 0 $700,000  $                 -    

Gates Mills 2/28/2011 Flood 0 0 $                 -    $                 -    

Broadview Heights 5/12/2011 Flood 0 0 $5,000  $                 -    

Parma Heights 5/14/2011 Flash Flood 0 0 $                 -    $                 -    

Olmsted Falls 5/25/2011 Flash Flood 0 0 $                 -    $                 -    

Cleveland 7/19/2011 Flash Flood 0 0 $20,000  $                 -    

Westlake 7/19/2011 Flash Flood 0 0 $50,000  $                 -    

Short Line Jct. 7/19/2011 Flash Flood 0 0 $50,000  $                 -    

Brooklyn Heights 10/30/2012 Flood 0 0 $100,000  $                 -    

Cleveland Lakefront 7/10/2013 Flash Flood 0 0 $140,000  $                 -    

Valley View 7/10/2013 Flash Flood 0 0 $500,000  $                 -    

Cleveland Heights 7/10/2013 Flash Flood 0 0 $200,000  $                 -    

Cleveland Lakefront 1/12/2014 Flood 0 0 $25,000  $                 -    

Lakewood 2/21/2014 Flash Flood 0 0 $100,000  $                 -    

Westlake 5/12/2014 Flash Flood 0 0 $13,000,000  $                 -    

Brooklyn 5/30/2015 Flash Flood 0 0 $600,000  $                 -    

Eagle Cliff 6/15/2015 Flood 0 0 $800,000  $                 -    

Cuyahoga Co Arp 6/27/2015 Flood 0 0 $1,000,000  $                 -    

Chagrin Falls 7/14/2015 Flash Flood 0 0 $120,000  $                 -    

Totals:   0 0 $ 87,751,800  $      15,000  
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4.7.4 Historical Occurrences 
Cuyahoga County has been a part of 9 Federal Disaster Declarations that included flooding.  

Disaster 
Number 

Declaration 
Date 

Disaster 
Type 

Incident Type Title 

4098 1/3/2013 DR Hurricane 
Severe storms and flooding due to the remnants of 
hurricane sandy 

1651 7/2/2006 DR Severe Storm(s) Severe storms, tornadoes, straight line winds, and flooding 

1556 9/19/2004 DR Severe Storm(s) Severe storms and flooding 

1519 6/3/2004 DR Severe Storm(s) Severe storms and flooding 

1484 8/1/2003 DR Tornado Tornadoes, flooding, severe storms, and high winds 

831 6/10/1989 DR Flood Severe storms & flooding 

480 9/11/1975 DR Flood Winds, tornadoes, heavy rains & flooding 

377 4/27/1973 DR Flood Severe storms & flooding 

266 7/15/1969 DR Tornado Tornadoes, severe storms & flooding 

 

September 7, 1996: Four to six inches of heavy rain from the remnants of Hurricane Fran 
caused flooding of streets, basements and low lying areas in several locations, especially in 
Cleveland, Parma, Strongsville and Olmsted Falls. Monkey Island, at the Cleveland zoo, was 
inundated, and picnic tables, asphalt and fences were damaged, but no animals were injured. 
There was up to one foot of water on some streets in Parma. 

August 10, 1998: Heavy thunderstorm rain caused widespread flash flooding of roads and low 
lying areas in Cleveland and surrounding suburbs. In Newburgh Heights, Interstate 77 was 
flooded with three to four feet of water and an elderly couple had to be rescued from their 
floating car. Over five inches of rain was measured in some southern and eastern sections as 
storms repeatedly crossed the area for several hours. 

July 21, 2003: Runoff from very heavy thunderstorm rains caused the Cuyahoga River to leave 
its banks late on the 21st. The river crested at 12.64 feet at Old Portage around 10 p.m. on the 
21st. The river fell back below its flood stage of 9 feet just after midnight on the 24th. At 
Independence, the Cuyahoga River went into flood around 6 a.m on the 22nd and crested at 
21.12 feet around 6 p.m. on the 22nd. The river fell back below flood stage early in the 
afternoon of 23rd. Considerable damage was caused by the flooding in both Cuyahoga and 
Summit Counties. Over 20 miles of foot trails, several miles of railroad tracks and eight bridges 
were washed out in the Cuyahoga Valley National Recreation Area. Damage in the park topped 
$1 million. Significant flooding occurred along Canal and Tinkers Creek Roads in Valley View. 
Many homes on the east side of the river along Gleeson, Charles, Frances and Stone Streets 
sustained major damage. Flooding also occurred along the river in Cuyahoga Falls and Monroe 
Falls near Kennedy Park. Over 20 businesses along the river also suffered flood related losses. 

May 22, 2004: Thunderstorms rained heavily on Cuyahoga County for third time in less than 24 
hours during the early morning hours of May 22nd. Areas already saturated from earlier rains 
saw another one to two inches of rain fall in just a few hours. The Rocky River quickly rose 
during the early morning hours causing significant damage. Two very rapid rises in the river 
occurred. The first one was around 2:45 a.m. and was described by witnesses as a "wall of 
water" moving down the basin. The second jump in water levels occurred around daybreak. Six 
marinas along the river were heavily damaged. Piers and docks at the marinas were swept 
away, as were over 100 boats. Around 35 of the boats were found tangled and smashed along 
a bridge abutment near the mouth of the river. Big Creek also went into flood during the early 
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morning hours causing Brookpark Road to be closed. Widespread urban and lowland flooding 
occurred elsewhere in the county. Many roads and streets had to be closed because of flood 
waters up to three feet deep. A spotter in North Royalton measured 1.36 inches of rain during 
the early morning storm. Damage to roads and other public property from the flash flood events 
of May 21st and 22nd and from the subsequent flooding along the Cuyahoga River totaled 
approximately $3.6 million. 1095 homes in the county sustained flood damage during these 
events. 

June 22, 2006: Thunderstorms dumped torrential rainfall on much of Cuyahoga County during 
the late afternoon and early evening hours of June 22nd. With the ground already saturated 
from heavy rains the previous 24 hours, flash flooding quickly developed. The eastern and 
southern portions of the county were especially hard hit with significant damage reported in 
Brecksville, Broadview Heights, Parma, North Royalton and Solon. Spotters in Solon measured 
5.0 inches of rain between 3:30 and 7:30 pm. A spotter in Parma reported a 24 rainfall total of 6 
inches. Two to three feet of water was reported on many streets effectively turning them into 
rivers. Dozens of motorists had to be rescued from their vehicles. In Independence, 21 
passengers had to be rescued from a scenic railway train after the railroad's tracks became 
flooded. In Brecksville, Chippewa Creek turned into a raging torrent and caused extensive 
damage in the city. A lumberyard near the creek saw much of its inventory washed away and 
around 450 homes in the area were damaged with 50 sustaining major damage. As much as 
two to three feet of water was reported on the ground floors of homes in Independence. In 
Parma, a sink hole 10 feet wide and 13 feet deep developed on State Road (State Route 94). 
The City of Parma spent over $1 million for emergency response, street repairs, materials and 
personnel. Around 200 homes, most of them east of State Road were damaged in the city. 
Several hundred homes and six school buildings were damaged by flooding in North Royalton. 
The damage was even more widespread in Broadview Heights and Solon. In Broadview 
Heights, around 1800 homes were affected by flooding with over 200 sustaining major damage. 
Most of this damage was north of State Route 82. Another 2000 homes were damaged in 
Solon. Numerous roads and culverts in these areas were washed out. At the peak of the 
flooding, nearly two dozen streets were impassable in Solon alone. In Walton Hills, flood waters 
were reported flowing over guard rails lining streets. Nearly 4,000 homes, 475 businesses and 
21 public buildings in the county were damaged by flooding. 

May 13, 2014: Between 8 and 10 pm in the evening of May 12th rainfall observations in 
Olmsted Falls show 2.5-4.44 inches of rain. The rainfall rates were measured at 2.52 inches per 
hour. A dozen water rescues were conducted however no significant injuries were reported. In 
all nearly 1,000 homes were inundated in the towns of Olmsted Falls, North Olmsted, and 
Westlake. The City Hall in Olmsted Falls sustained significant flood damage to their basement. 
At the Great Northern Mall in North Olmsted 15 cars were submerged and a department store 
sustained significant damage. Dozens of roads and intersections were closed due to flooding 
with several feet of water. The major thruway Interstate 480 was closed around 10:19 PM. 
Lewis Road in Olmsted Falls was damaged due to embankment failures. 

4.7.5 Magnitude/Severity 
Magnitude and severity of flooding generally results from prolonged heavy rainfall and are 
characterized by high intensity, short duration events.  Floods usually occur during the season 
of highest precipitations or during heavy rainfalls after long dry spells. Widespread storms over 
the region can occur anytime from September through April. Flooding is more severe when the 
ground is frozen and infiltration is minimal due to saturated ground conditions, or when rain-on-
snow in the higher elevations adds snowmelt to rainfall runoff, resulting in intensified flood 
conditions. 
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Cloudburst storms, sometimes lasting as long as 3 hours, can occur over the region anytime 
from late spring to early fall. They also may occur as extremely severe sequences within 
general winter rainstorms or during unseasonable rains. The intensity of cloudburst storms is 
very high, and the storms can produce enough precipitation to result in significant runoff. 

Surface flooding, including some street flooding, can occur during severe storms. Reports of 
minor flooding to garages and outbuildings, landscape erosion, and flooded streets have 
occurred in and around the County. Trash and other debris can also be found obstructing 
culvert and pipe openings during even moderate flows in smaller channels, which can lead to 
clogging, obstruction, and eventual flooding of nearby properties. 

4.7.5.1 Flood Warning and Notification 
The magnitude and severity of flood damage can be reduced with longer periods of warning 
time and proper notification before flood waters arrive. Warning times of 12 hours or more have 
proven adequate for preparing communities for flooding and reducing flood damages. More than 
12 hours advance warning of a flood can reduce a community’s flood damage by approximately 
40% in comparison with unprepared communities (Read Sturgess and Associates 2000). In 
addition, seasonal notification for flooding can enhance awareness for residents at risk, and 
when communicated effectively advance notification can reach target audiences on a large 
scale. Cuyahoga County coordinates with the National Weather Service.    

4.7.5.2 Cuyahoga River Characteristics 
The Cuyahoga River empties into Lake Erie, draining a total of 812 square miles throughout the 
Cuyahoga River Watershed.  

There is a USGS river gage on the Cuyahoga River, at Independence. This gage provides 
discharge information, historic crests, recent crests, flood categories, as well as river height, in 
feet.  This gage’s data goes back to 1903.  From January 2015, through December 2015, the 
highest recorded height is just over 19.51 feet, recorded on June 27, 2015.  The discharge 
values have reached to just under 6,000 cfs on five occasions over that 11 month period.   

Considering the available records of all known floods in at this gage, it is probable that the ten 
(10) largest floods along the Cuyahoga River occurred in 1959, 1976, 1979, 1990, 1994, 2003, 
2004, 2006, 2007, and 2011. Historical Crests for the five largest floods of record for the 
Cuyahoga River at Independence are shown below. 

Table 4-8 Highest Historical Crests on the Cuyahoga River 

 

 

 

 

 

 

 

 

 

Crest Feet Date of Crest 

23.29 6/23/2006 

22.73 2/28/2011 

22.41 1/22/1959 

22.06 9/15/1979 

21.77 12/30/1990 

21.66 5/22/2004 

21.12 7/22/2003 

20.70 2/17/1976 

20.64 1/6/2007 

20.64 8/13/1994 
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Information on historical floods along the Cuyahoga was obtained from stream gauging stations 
maintained by NOAA. The table below shows the flood stage categories as determined by the 
National Oceanic and Atmospheric Administration and the National Weather Service (NWS). On 
March 23, 2017, the NWS issued a new proposed flood stage for the Cuyahoga River. The 
reason for the change was that on January 12th of that same year, the Cuyahoga River at 
Independence reached a height of 18.5 feet, the beginning of major flood stage. However, a 
review showed that of an event with only a moderate severity. The lack of impacts can be 
attributed in large part to the mitigation efforts that have been conducted within the floodplain 
over the last several years. The proposed elevation is expected to be implemented in June 
2017. 

 

 
Table 4-9 Flood Stage Categories for the Cuyahoga River at Independence 

4.7.5.3 Coastal Erosion along Lake Erie 
The Lake Erie coastal erosion problem is widespread and costly. The following statistics 
obtained from the Ohio Department of Natural Resources illustrate the magnitude of the coastal 
erosion problem:  

 Economic losses exceed tens of millions of dollars per year.  

 Nearly 2,500 structures are within 50 feet of destruction.  

 95% of Ohio’s Lake Erie shore is eroding.  

 Erosion rates are as high as 110 feet in one year.  

 Protection structures often increase erosion rates.  

 Manmade shoreline structures trap sand supply; 43% of the shore is now beachless. 

 

Flood Categories Current (Feet)  Proposed (Feet) 

Major Flood Stage: 18.5 21.0 

Moderate Flood Stage: 17 18.5 

Flood Stage: 16 17 

Action Stage: 14 - 
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4.7.6 Frequency/Probability of Future Occurrences 
Reported flood events over the past 19 years provide an acceptable framework for determining 
the future occurrence in terms of frequency for such events.  The probability of the County 
experiencing a flood event can be difficult to quantify, but based on historical record of 70 flood 
events since 1996, it can reasonably be assumed that this type of event has occurred once 
every 0.26 years from 1996 through 2014. 

[(Current Year) 2015] subtracted by [(Historical Year) 1996] = 19 Years on Record 

[(Years on Record) 19] divided by [(Number of Historical Events) 72] = 0.26 

Furthermore, the historic frequency calculates that there is a 100% chance of this type of event 
occurring each year. 

Coastal erosion is an ongoing process. The chances of it occurring in the future is 100%. 

4.7.7 Inventory Assets Exposed to Flooding 
The method used in determining the types and numbers of potential assets exposed to flooding 
was conducted using a loss estimation model called HAZUS-MH. HAZUS-MH is a regional 
multi-hazard loss estimation model that was developed by the FEMA and the National Institute 
of Building Sciences (NIBS). For this Plan, a 100-year flood scenario was modeled and the 
results are presented below.  

4.7.7.1 Hazus-MH 100-Year Flood Scenario  
Hazus estimates that about 540 buildings will be at least moderately damaged. This is over 69% 
of the total number of buildings in the scenario. There are an estimated 27 buildings that will be 
completely destroyed. The tables below summarize the expected damage by general 
occupancy for the buildings and the expected building damage by building type in the study 
region. 

Table 4-10 Cuyahoga County Coastal Erosion Statistics 
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The building losses are broken into two categories: direct building losses and business 
interruption losses. The direct building losses are the estimated costs to repair or replace the 
damage caused to the building and its contents. The business interruption losses are the losses 
associated with inability to operate a business because of the damage sustained during the 
flood. Business interruption losses also include the temporary living expenses for those people 
displaced from their homes because of the flood. 

The total building-related losses were 776.61 million dollars. 1% of the estimated losses were 
related to the business interruption of the region. The residential occupancies made up 31.28% 
of the total loss.  

 

 

 

Table 4-11 Expected Building Damage by Occupancy 
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The scenario reports that 3 critical facilities in the study region will experience moderate 
damage by a 100-year flood event, and one will suffer a loss of use. Critical facilities are 
essential to the health and welfare of the whole population and are especially important 
following hazard events. Please note that HAZUS refers to these buildings as “essential.” The 
definition of these facilities may differ between the County and what HAZUS refers to as 
essential.  

4.7.7.2 Hazus-MH 100-Year Flood Debris Generation 
Hazus estimates the amount of debris that will be generated by the flood. The model breaks 
debris into three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, 
brick, etc.) and 3) Foundations (concrete slab, concrete block, rebar, etc.). This distinction is 
made because of the different types of material handling equipment required to handle the 
debris.  

The model estimates that a total of 26,295 tons of debris will be generated. Of the total amount, 
Finishes comprises 53% of the total, Structure comprises 27% of the total. If the debris tonnage 
is converted into an estimated number of truckloads, it will require 1,052 truckloads (@25 
tons/truck) to remove the debris generated by the flood. 

4.7.7.3 Hazus-MH 100-Year Flood Shelter Requirements 
Hazus estimates the number of households that are expected to be displaced from their homes 
due to the flood and the associated potential evacuation. Hazus also estimates those displaced 
people that will require accommodations in temporary public shelters. The model estimates 
3,054 households will be displaced due to the flood. Displacement includes households 
evacuated from within or very near to the inundated area. Of these, 5,415 people (out of a total 
population of 1,280,122) will seek temporary shelter in public shelters. 

Table 4-12 Expected Building Damage by Type 

Table 4-13 HAZUS Determined Critical Facilities in Cuyahoga County that are Flood Prone 
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4.7.8 Potential Losses from Flooding 
All assets are considered at risk from flooding; however, losses may vary widely depending on 
the type and factors contributing to the flood. To examine the potential losses from a flood, 
Cuyahoga County modeled a 100-year flood using FEMA’s loss estimation tool: HAZUS-MH. 

Hazus estimates that there are 489,225 buildings in the region which have an aggregate total 
replacement value of 776.61 million dollars (2010 dollars).  The total economic loss estimated 
for the flood is 781.71 million dollars, which represents 2.33 % of the total replacement value of 
the scenario buildings. 

 

Table 4-16 Building Exposure by Occupancy Type for the Scenario 

Table 4-14 Building-Related Economic Loss Estimates in Millions of Dollars 

Table 4-15 Building Exposure by Occupancy Type for the Study Region 
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Figure 4-4 100-Year SFHA Debris Generation 
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Figure 4-5 100-Year SFHA Total Economic Losses 
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Figure 4-6 500-Year SFHA Shelter Needs 
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Nearly every jurisdiction in the County is susceptible to flooding. Those along the Cuyahoga 
River, the Rocky River, and the Chagrin River, however, face the greatest threats.  The cities 
that have the largest economic impact, as shown in the above maps, are Independence, 
Garfield Heights, Cleveland, Middleburg Heights, and Beachwood.  

4.7.9 Land Use & Development Trends 
Cuyahoga County is largely developed, with the majority of the land being covered by single 
family housing units.  Besides the localized flooding, there is also the great amount of property, 
both private and public that is at risk from flooding.  It is essential that land use plans take into 
account not only the dollar amount of damage that buildings near waterways could incur, but 
also the added risk of flood debris and narrowing the floodplains by building close to the rivers.   

4.7.10 Flooding HIRA Summary 
Severe flooding has the potential to inflict significant damage along the rivers and streams 
throughout the County.  Assessing flood damage requires residents throughout the County to 
remain alert and notify local officials of potential flood prone areas near infrastructure such as 
roads, bridges, and buildings.  While flooding remains a highly likely occurrence for the County, 
smaller floods caused by heavy rains and inadequate drainage capacity will be more frequent, 
but not as costly as the large-scale floods which may occur at much less frequent intervals.  
While the potential for flood is always present, the County does have policies and regulations for 
development that should help lessen potential damage due to floods. 
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4.8 Extreme Temperatures 

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Extreme Temperatures 4 1.2 1 0.3 4 0.8 1 0.1 3 0.3 2.7 

MEDIUM RISK HAZARD (2.0 – 2.9)  

In the State Hazard Mitigation Plan (SHMP), climate change is treated as a condition that will 
occur and potentially exacerbate the impact of hazardous extreme temperatures. According to 
the SHMP, extreme heat and heat waves are existing hazards that will be exacerbated by 
climate change. Heat is one of the leading weather-related killers in the United States, resulting 
in hundreds of fatalities each year (National Weather Service 2012). Extreme Cold can cause 
hazardous driving conditions, communications and electrical power failure, community isolation 
and can adversely affect business continuity. This section provides definitions and profiles for 
the hazard of extreme heat and extreme cold. 

4.8.1 Hazard Identification  

4.8.1.1 Extreme Heat 
Temperatures that remain at 10 degrees or more above the average high temperature for the 
area are defined as extreme heat. The National Weather Service (NWS) issues an Excessive 
Heat Warning/Advisory when an extreme heat event (a "heat wave") is expected within 36 
hours. The NWS issues these warnings based on a "Heat Index" - a combination of heat and 
humidity - that is predicted to be 105 degrees or greater for two or more consecutive days. Local 
weather forecast offices may use different criteria for Excessive Heat Warning/Advisories based 
on maximum temperatures, nighttime temperatures, and other methods. 

Extreme Heat is the number one weather-related killer in the United States.  It causes more 
fatalities each year than floods, lightning, tornadoes and hurricanes combined.  In the Midwest, 
summers tend to combine both high temperature and high humidity.  Heat disorders generally 
have to do with a reduction or collapse of the body’s ability to shed heat by circulatory changes 
and sweating or a chemical (salt) imbalance caused by too much sweating.  When the body 
heats too quickly, to cool itself safely, or when too much fluid is lost through dehydration or 
sweating, the body temperature rises, and heat-related illnesses may develop.   

Extreme temperatures can result in elevated utility costs to consumers and also can cause 
human risks.  Extremely high temperatures cause heat stress which can be divided into four 
categories (see Table 4-17).  Each category is defined by apparent temperature which is 
associated with a heat index value that captures the combined effects of dry air temperature 
and relative humidity on humans and animals.  Major human risks for these temperatures 
include heat cramps, heat syncope, heat exhaustion, heatstroke, and death.   

4.8.1.2 Extreme Cold 
Extreme Cold, in extended periods, although infrequent, could occur throughout the winter 
months in Cuyahoga County.  Heating systems compensate for the cold outside.  Most people 
limit their time outside during extreme cold conditions, but common complaints usually include 
pipes freezing and cars refusing to start.  When cold temperatures and wind combine, 
dangerous wind chills can develop.   

Wind chill is how cold it “feels” and is based on the rate of heat loss on exposed skin from wind 
and cold.  As the wind increases, it draws heat from the body, driving down skin temperature, 
and eventually, internal body temperature.  Therefore, the wind makes it feel much colder than 
the actual temperature.  For example, if the temperature is 0°F and the wind is blowing at 15 
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mph, the wind chill is -19°F.  At this wind chill, exposed skin can freeze in 30 minutes.  Wind 
chill does not affect inanimate objects. (National Weather Service) 

Extreme Cold is also responsible for a number of fatalities each year.  Threats, such as 
hypothermia and frostbite, can lead to loss of fingers and toes or cause permanent kidney, 
pancreas and liver injury and even death.  Major winter storms can last for several days and be 
accompanied by high winds, freezing rain or sleet, heavy snowfall and cold temperatures.  Fifty 
percent of cold-related injuries happen to people over 60 years of age.  More than 75 percent of 
injuries happen to males, and almost 20 percent occur within the home.   

The dangers associated with extreme cold include frostbite and hypothermia.  Frostbite is 
damage to body tissue caused by that tissue being frozen.  Frostbite causes a loss of feeling in 
extremities, such as fingers, toes, ear lobes, or the tip of the nose.  Hypothermia, or low body 
temperature can lead to uncontrollable shivering, memory loss, disorientation, slurred speech, 
drowsiness, and apparent exhaustion.   

4.8.2 Regulatory Environment 
There are negligible formal regulations that pertain to generalized extreme temperature events.         

4.8.3 Hazard Events 
Extreme temperatures are city/county/zone-wide hazards.  As such, all Cuyahoga County, Ohio 
instances of these events were looked at as previous hazard events.   

The National Oceanic and Atmospheric Administration (NOAA) Climatic Data Center (NCDC) 
does not list any occurrences of either excessive heat. Since 2009, there have been six (6) 
extreme cold/wind chill events for Cuyahoga County, Ohio which have resulted in $200,000 in 
property damage. There have been no recorded deaths or injuries from extreme cold/wind chill 
events.  

According to the NCDC, there have been no documented cases of Extreme Heat in Cuyahoga 
County.  

Location Date Type Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Cuyahoga 1/15/2009 Extreme Cold/wind Chill 0 0 $0.00 $0.00 

Cuyahoga 3/27/2012 Extreme Cold/wind Chill 0 0 $0.00 $0.00 

Cuyahoga 4/29/2012 Extreme Cold/wind Chill 0 0 $200,000 $0.00 

Cuyahoga 1/6/2014 Extreme Cold/wind Chill 0 0 $0.00 $0.00 

Cuyahoga 1/28/2014 Extreme Cold/wind Chill 0 0 $0.00 $0.00 

Cuyahoga 2/15/2015 Extreme Cold/wind Chill 0 0 $0.00 $0.00 

Cuyahoga 2/20/2015 Extreme Cold/wind Chill 0 0 $0.00 $0.00 

Totals:     0 0 $200,000 $0.00 

 

4.8.4 Historical Occurrences 

COLD – January 15-17, 2009: Bitterly cold temperatures were reported in Cuyahoga County on 
January 15th through the 17th. Temperatures were the coldest since January of 1994. Gusty 
southwest to west winds accompanied the cold temperatures and created wind chills colder 
than minus 30 for several hours on January 16th. At Cleveland Hopkins International Airport 
sustained winds were between 10 and 20 mph from the evening of the 15th through the 
afternoon hours of the 16th. Gusts exceeded 25 mph at times during the evening of the 15th. 
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Wind chills at Cleveland Hopkins dipped below minus 30 at 4 am on the 16th and didn't climb 
back above minus 30 till 11 am. The coldest wind chill reported was minus 32 degrees. Morning 
lows at Cleveland Hopkins on the 15th through 17th were: -6, -13 and -9. At Cleveland Burke 
Lakefront Airport morning lows from the 15th through 17th were 7, -9 and -3. Most of the 
schools in the county were closed on the 15th and 16th.9 

HEAT – July 6, 2012: Near record heat pushed Northeast Ohio toward historic high 
temperatures set in the Drought Summer of 1988. Highs peaked at 95 degrees at Cleveland 
Hopkins International Airport -- two degrees shy of the record high of 97 degrees. 

COLD – January 6-7, 2014:  Brutal cold weather settled over the area on January 6th and 7th. 
The coldest temperatures since January 1994 were reported with lows of minus 10 or colder on 
both the 6th and 7th. Low temperatures at Cleveland Hopkins Airport on the 6th and 7th were -
11 and -11. At Cleveland Burke Lakefront the lows were -10 and -10. The coldest wind chill at 
Cleveland Hopkins was -39 degrees around 8 pm on the 6th. Wind chills dipped below minus 25 
degrees by midday on the 6th and then continued for about 24 hours. Sustained west to 
northwest winds were as high as 25 to 35 mph with gusts to 45 mph. All of the schools in the 
area were closed on both the 6th and 7th. .10 

This event was categorized as a polar vortex.  The polar vortex is a whirling and persistent large 
area of low pressure, found typically over both North and South poles. The northern polar vortex 
was pushing southward over western Wisconsin and eastern Minnesota on Monday, Jan. 6, 
2014, and was bringing frigid temperatures to half of the continental United States.   
 

 

 

 

 

 

 

 

 

 

 

COLD – February 20, 2015:  Temperatures colder than minus 10 combined with westerly winds 
to create wind chills of minus 25 or colder for a few hours. Morning low temperatures at most 
locations were the coldest since 1994. The morning low at Cleveland Hopkins was minus 17 
and the coldest temperatures ever in February.  

                                                

9 http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=151599 
10 http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=495311  

Figure 4-7 January 2014 Polar Vortex 
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HEAT – Summer 2016: As of mid-July, Cleveland had already experienced 9 days above 90 
degrees. The week of July 18th saw even more when a heat wave passed through Northern 
Ohio. Later in August, the record high from 1988 of 94 degrees was matched. 

4.8.5 Magnitude/Severity 
While cold temperatures and power losses can render a structure uninhabitable for a time, they 
are unlikely to cause structural damages. Those people living in these older homes are more 
likely to need services offered in response to extreme cold.   

Extremely high temperatures cause heat stress which can be divided into four categories.  Each 
category is defined by apparent temperature. Apparent temperature is the general term for the 
perceived outdoor temperature, caused by the combined effects of air temperature, relative 
humidity, and wind speed. Apparent temperature is associated with a heat index value that 
captures the combined effects of dry air temperature and relative humidity on humans and 
animals. Major human risks for these temperatures include heat cramps, fainting, heat 
exhaustion, heatstroke, and death. Note that while the temperatures in Table 4-17 serve as a 
guide for various danger categories, the impacts of high temperatures will vary from person to 
person based on individual age, health, and other factors. 

Temperature advisories, watches, and warnings are issued by the National Weather Service 
relating the above impacts to the range of temperatures typically experienced in Ohio. Exact 
thresholds vary across the State, but in general Heat Advisories are issued when the heat index 
will be equal to or greater than 100°F, but less than 105°F, Excessive Heat Warnings are issued 
when heat indices will attain or exceed 105°F, and Excessive Heat Watches are issued when 
there is a possibility that excessive heat warning criteria may be experienced within twelve to 
forty-eight hours (NOAA NWS, 2010).  

Table 4-17 Four Categories of Heat Stress (FEMA, 1997) 

Danger 
Category 

Heat Disorders 
Apparent  

Temperature (°F) 

I (Caution) Fatigue possible with prolonged exposure and physical activity. 80 to 90 

II (Extreme 
Caution) 

Sunstroke, heat cramps, and heat exhaustion possible with prolonged 
exposure and physical activity. 

90 to 105 

III (Danger) 
Sunstroke, heat cramps, or heat exhaustion likely; heat stroke possible 
with prolonged exposure and physical activity. 

105 to 130 

IV (Extreme 
Danger) 

Heatstroke or sunstroke imminent. >130 
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Figure 4-8 NOAA’s National Weather Service Heat Index 
 
 
 
 

Excessive Cold 
Threat Level 

Threat  Level Descriptions 

Extreme 

"An Extreme Threat to Life and Property from Excessive Cold."  

It is likely that wind chill values will drop to -35o F or below for 3 hours or more.  Or, lowest 
air temperature less than or equal to -20o F. 

High 

"A High Threat to Life and Property from Excessive Cold."  

It is likely that wind chill values will drop to -28o F to -35 o F for 3 hours or more.  Or, lowest 
air temperature -15o to -20o F. 

Moderate 

"A Moderate Threat to Life and Property from Excessive Cold."  

It is likely that wind chill values will drop to -20o F to -28 o F or below for 3 hours or 
more.  Or, lowest air temperature -10o to -15o F. 

Low 

"A Low Threat to Life and Property from Excessive Cold."  

It is likely that wind chill values will drop to -15o F to -20 o F or below for 3 hours or more. 
Or, lowest air temperature -5o to -10o F. 

Very Low 

"A Very Low Threat to Life and Property from Excessive Cold."  

It is likely that that wind chill values will drop to -10o F to -15 o F or below for 3 hours or 
more. Or, lowest air temperature zero to -5o F. 

Non-Threatening 

"No Discernable Threat to Life and Property from Excessive Cold."  

Cold season weather conditions are non-threatening.     

Figure 4-9 Extreme Cold Temperature and Associated Threat Level 
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Figure 4-10 National Weather Service Wind Chill Chart 

 

4.8.6 Frequency/Probability of Future Occurrences 
The probability of Cuyahoga County experiencing an extreme temperature can be difficult to 
quantify.  Climate models suggest summer global temperatures are likely to increase while 
changes between temperature extremes would be more pronounced. The length of days above 
100 degree may also extend significantly.  

While there have been no NCDC-recorded extreme heat events, there have been 6 extreme 
cold events listed since 2009.  These reported events over the past 6 years provide a 
framework for determining the future occurrence in terms of frequency for such events.  The 
probability of the County and its municipalities experiencing an extreme cold event can be 
difficult to quantify, but based on historical record of 6 extreme cold events since 2009, it can be 
assumed that this type of event has occurred once per year.  

[(Current Year) 2015] subtracted by [(Historical Year) 2009] = 6 Years on Record 

[(Years on Record) 6] divided by [(Number of Historical Events) 6] = 1.0 

Furthermore, the historic frequency calculates that there is a 100% chance of this type of event 
occurring each year. 

4.8.7 Inventory Assets Exposed to Extreme Temperatures 
Vulnerability for extreme heat was classified as areas having a maximum average temperature 
over 85 degrees, according to the United States Department of Agriculture (USDA) Natural 
Resources Conservation Service (NRCS) study.  This range falls within the upper limits of 
FEMA’s heat stress index, Caution Category 1. Extreme heat does not generally impact 
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buildings; instead, they primarily impact people.  Nonetheless, facilities need to be maintained to 
ensure that they operate in appropriate conditions for people.   

Additionally, vulnerability for extreme cold was classified as areas having a minimum average 
temperature less than 14 degrees, according to the USDA NRCS study.  Extreme cold does not 
generally impact buildings; instead, they primarily impact people.  Nonetheless, facilities need to 
be maintained to ensure that they operate in appropriate conditions for people.   

4.8.8 Potential Losses from Temperature Extremes 
As stated above, since 2009, NOAA recorded 6 extreme cold events in Cuyahoga County.  It is 
evident that extreme temperatures are dangerous and can be potentially life-threatening. 
Therefore it is important to understand how many people are exposed to such conditions, and 
how many buildings exist, where potential problems could arise should power be lost.  Extreme 
cold can cause damage to structures; for example, burst pipes will damage buildings and will 
necessitate repairs.   

There is no way to predict an area that will be impacted by extreme temperatures. As a result, 
all property located within the County must be viewed as susceptible to the effects of extreme 
temperatures. While temperature extremes are not usually thought of as damaging to 
structures, they can make structures unusable. The age of a structure is also important to 
consider when discussing temperature extremes. Older homes are more susceptible to the 
effects of temperature extremes, due to the prevalent construction methods used at the time.  

According to the 2013 American Community Survey, there were approximately 72,691 children 
under the age of 5, which is equal to about 6% of the total population. There were an estimated 
204,078 people above the age of 65, equating to about 16% of the population. 

 

Table 4-18 2014 Population Age Estimates, US Census 2016 

Total Population Percent 

Under 5 years 72,691 6% 

5 to 9 years 74,408 6% 

10 to 14 years 77,812 6% 

15 to 19 years 82,551 7% 

20 to 24 years 83,717 7% 

25 to 29 years 83,100 7% 

30 to 34 years 80,401 6% 

35 to 39 years 70,515 6% 

40 to 44 years 78,304 6% 

45 to 49 years 83,904 7% 

50 to 54 years 96,294 8% 

55 to 59 years 95,545 8% 

60 to 64 years 80,476 6% 

65 to 69 years 59,786 5% 

70 to 74 years 45,476 4% 

75 to 79 years 35,422 3% 

80 to 84 years 29,270 2% 

85 years and over 34,124 3% 
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Table 4-19 Date of Building Construction 

Date of Building Construction 

Year Built Number Percentage 

Built 2010 or later 3,931 1% 

Built 2000 to 2009 24,782 4% 

Built 1990 to 1999 35,804 6% 

Built 1980 to 1989 31,571 5% 

Built 1970 to 1979 62,867 10% 

Built 1960 to 1969 87,678 14% 

Built 1950 to 1959 125,724 20% 

Built 1940 to 1949 53,528 9% 

Built 1939 or earlier 192,305 31% 

 

Table 4-20 Potential Losses from Extreme Temperatures 

 

 

 

 

 

 

 

 

4.8.9 Land Use & Development Trends 
Cuyahoga County is subject to temperature extremes. They are a countywide hazard and effect 
all areas of the county and its jurisdictions. The effect temperature extremes will have on the 
County will vary due to population density, age of population, and the age of structures. Older 
homes are generally less insulated than newer construction. In addition, the use of modern 
windows and doors can improve a structure’s ability to resist extreme temperatures. Older 
structures and infrastructure are likely to be more susceptible to both heat waves and freezes. 

The elderly, just like small children, are more susceptible to temperature extremes. Additionally 
buildings of significant age may be more susceptible to temperature extremes. It is important to 
identify building stock and special needs populations so that those who have to respond to an 
emergency will be better prepared. 

4.8.10 Temperature Extreme HIRA Summary 
Temporary periods of extreme hot or cold temperatures typically do not have significant 
environmental impact.  However, prolonged periods of hot temperatures may be associated with 
drought conditions and can damage or destroy vegetation, dry up rivers and streams, and 
reduce water quality.  Prolonged exposure to extremely cold temperatures can kill wildlife and 
vegetation. 

2016 Total Cost 1% Damage 5% Damage 

Residential $ 51,512,930,500   $ 515,129,305.00   $ 2,575,646,525.00  

Critical Facilities 

Day Care Facility $ 2,345,520,400   $ 23,455,204.00   $ 117,276,020.00  

Fire Station / EMS Station $ 338,764,500   $ 3,387,645.00   $ 16,938,225.00  

Hospital / Medical Center $ 1,648,339,600   $ 16,483,396.00   $ 82,416,980.00  

Law Enforcement $ 147,178,700   $ 1,471,787.00   $ 7,358,935.00  

Nursing Home $ 774,625,500   $ 7,746,255.00   $ 38,731,275.00  

School $ 2,827,088,700   $ 28,270,887.00   $ 141,354,435.00  

TOTAL VALUE $ 59,594,447,900   $ 595,944,479.00   $ 2,979,722,395.00  
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4.9 Severe Winter Storms 

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Severe Winter Storms 4 1.2 2 0.6 3 0.6 1 0.1 1 0.1 2.6 

MEDIUM RISK HAZARD (2.0 – 2.9)  

 

4.9.1 Hazard Identification 
Cuyahoga County has been impacted by varying degrees of winter weather over the last 
century; however; the occurrence of severe winter weather in the county is relatively infrequent, 
even during winter months.   Severe winter weather can cause hazardous driving conditions, 
communications and electrical power failure, community isolation and can adversely affect 
business continuity.  This type of severe weather may include one or more of the following 
winter factors: 

Blizzards, as defined by the National Weather Service, are a combination of sustained winds or 
frequent gusts of 35 mph or greater and visibilities of less than a quarter mile from falling or 
blowing snow for 3 hours or more.  A blizzard, by definition, does not indicate heavy amounts of 
snow, although they can happen together.  Falling or blowing snow usually creates large drifts 
from the strong winds.  The reduced visibilities make travel, even on foot, particularly 
treacherous.  The strong winds may also support dangerous wind chills.  Ground blizzards can 
develop when strong winds lift snow off the ground and severely reduce visibilities. 

Heavy snow, in large quantities, may fall during winter storms.  Six inches or more in 12 hours 
or eight inches or more in 24 hours constitutes conditions that may significantly hamper travel or 
create hazardous conditions.  The National Weather Service issues warnings for such events.  
Smaller amounts can also make travel hazardous, but in most cases, only results in minor 
inconveniences.  Heavy wet snow before the leaves fall from the trees in the fall or after the 
trees have leafed out in the spring may cause problems with broken tree branches and power 
outages.   

Lake effect snow (LES) occurs when cold air, often originating from Canada, moves across the 
open waters of the Great Lakes.  As the cold air passes over the unfrozen, and relatively warm 
waters of the Great Lakes, warmth and moisture is transferred into the lowest portion of the 
atmosphere. The air becomes warmer and less dense than the overriding cold air, so it 
rises. The rising air ultimately leads to cloudiness and snow on the leeward sides of the Great 
Lakes. A conceptual model has been developed highlighting these concepts. LES typically 
takes the form of discrete, narrow bands. These bands are often characterized by intense 
snowfall, and limited visibility.  One unique aspect of LES is the extreme variability that can 
occur in space and time.  It is not uncommon for sunny skies at a particular location to be 
quickly replaced by blinding, wind-driven snowfall in a matter of minutes.  Similarly, snowfall 
accumulations can vary from a trace to several inches over a short distance.  The variability of 
LES is of particular danger to motorists. 

Ice storms develop when a layer of warm (above freezing), moist air aloft coincides with a 
shallow cold (below freezing) pool of air at the surface.  As snow falls into the warm layer of air, 
it melts to rain, and then freezes on contact when hitting the frozen ground or cold objects at the 
surface, creating a smooth layer of ice.  This phenomenon is called freezing rain.  Similarly, 
sleet occurs when the rain in the warm layer subsequently freezes into pellets while falling 
through a cold layer of air at or near the Earth’s surface.  Extended periods of freezing rain can 
lead to accumulations of ice on roadways, walkways, power lines, trees, and buildings.  Almost 
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any accumulation can make driving and walking hazardous.  Thick accumulations can bring 
down trees and power lines.   

Heavy Snow Storms can immobilize a region and paralyze the County.  These events can 
strand commuters, close airports, stop supplies from reaching their destinations and disrupt 
emergency and medical services.  Accumulations of snow can cause roofs to collapse and 
knock down trees and power lines.  Homes and farms may be isolated and unprotected 
livestock may be lost.  The cost of snow removal, repairing damages, and the loss of business 
can have economic impacts on cities and towns.   

Extreme Cold, in extended periods, although infrequent, could occur throughout the winter 
months in Cuyahoga County.  Heating systems compensate for the cold outside.  Most people 
limit their time outside during extreme cold conditions, but common complaints usually include 
pipes freezing and cars refusing to start.  When cold temperatures and wind combine, 
dangerous wind chills can develop.   

Wind chill is how cold it “feels” and is based on the rate of heat loss on exposed skin from wind 
and cold.  As the wind increases, it draws heat from the body, driving down skin temperature, 
and eventually, internal body temperature.  Therefore, the wind makes it feel much colder than 
the actual temperature.  For example, if the temperature is 0°F and the wind is blowing at 15 
mph, the wind chill is -19°F.  At this wind chill, exposed skin can freeze in 30 minutes.  Wind 
chill does not affect inanimate objects. (National Weather Service)   

The science of meteorology and records of severe weather are not quite sophisticated enough 
to identify what areas of the county are at greater risk for damages.  Therefore, all areas of the 
county are assumed to have the same winter weather risk.   

Severe winter weather can result in the closing of primary and secondary roads, particularly in 
rural locations, loss of utility services, and depletion of oil heating supplies.  Environmental 
impacts often include damage to shrubbery and trees due to heavy snow loading, ice build-up, 
and/or high winds which can break limbs or even bring down large trees.  Gradual melting of 
snow and ice provides excellent groundwater recharge; however, high temperatures following a 
heavy snowfall can cause rapid surface water runoff and severe flash flooding. 

The State of Ohio does have an extensive history of severe winter weather.  In the winter of 
2005, the state was hit by a series of winter storms.  These storms included ice storms, followed 
by unseasonably high temperatures and high rainfall totals, all of which resulted in extensive 
flooding and mudslides.  This series of storms resulted in Presidential Declaration FEMA-DR-
1580-OH.  This declaration provided over one-hundred and forty million dollars in recovery 
funds.  These funds included Individual assistance, Public assistance, Hazard Mitigation Grant 
Funds, and a state match to the federal hazard mitigation funds.    

More specifically, winter weather is a common occurrence in Ohio throughout the winter, and 
early spring months.  According to the National Climatic Data Center, there have been 69 winter 
events in Cuyahoga County since 1996. 

Due to the nature of winter storms, it is extremely difficult to predict, but through identifying 
various indicators of weather systems, and tracking these indicators, it provides us with a crucial 
means of monitoring winter weather.  Understanding the historical frequency, duration, and 
spatial extent of winter weather assists in determining the likelihood and potential severity of 
future occurrences.  The characteristics of past severe winter events provide benchmarks for 
projecting similar conditions into the future.   
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4.9.2 Regulatory Environment 
There are negligible formal regulations that pertain to generalized severe winter weather events. 

4.9.3 Hazard Events 
Since 1996, there have been 69 winter weather events according to NOAA, most of which have 
caused significant damage to property. According to NOAA, there have been 74 injuries and no 
deaths. The total amount of property damage done by winter storm events equates to a total of 
$17,770,000. 

 
Table 4-21 Winter Weather Events in Cuyahoga County 

Location Date Type Deaths Injuries 
 Property 
Damage  

Crop 
Damage 

Cuyahoga (Zone) 1/2/1996 Heavy Snow 0 0  $   1,000,000.00  $     0.00    

Cuyahoga (Zone) 3/20/1996 Heavy Snow 0 0  $         40,000.00  $     0.00    

Cuyahoga (Zone) 11/9/1996 Heavy Snow 0 13  $   7,000,000.00  $     0.00    

Cuyahoga (Zone) 12/24/1996 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 1/16/1997 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 11/15/1997 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 12/6/1997 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 12/30/1997 Heavy Snow 0 0  $                       -    $     0.00    

Countywide 1/13/1998 Winter Weather 0 61  $                       -    $     0.00    

Cuyahoga (Zone) 3/10/1998 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 12/22/1998 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 1/14/1999 Heavy Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 2/12/1999 Heavy Snow 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 3/5/1999 Heavy Snow 0 0  $         50,000.00  $     0.00    

Cuyahoga (Zone) 12/23/1999 Heavy Snow 0 0  $         75,000.00  $     0.00    

Cuyahoga (Zone) 1/19/2000 Heavy Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 1/21/2000 Heavy Snow 0 0  $         20,000.00  $     0.00    

Cuyahoga (Zone) 1/26/2000 Heavy Snow 0 0  $         20,000.00  $     0.00    

Cuyahoga (Zone) 1/27/2000 Heavy Snow 0 0  $         10,000.00  $     0.00    

Cuyahoga (Zone) 11/20/2000 Heavy Snow 0 0  $      300,000.00  $     0.00    

Cuyahoga (Zone) 12/6/2000 Heavy Snow 0 0  $         50,000.00  $     0.00    

Cuyahoga (Zone) 12/27/2000 Heavy Snow 0 0  $         60,000.00  $     0.00    

Cuyahoga (Zone) 12/31/2000 Heavy Snow 0 0  $         30,000.00  $     0.00    

Cuyahoga (Zone) 1/5/2001 Heavy Snow 0 0  $         40,000.00  $     0.00    

Cuyahoga (Zone) 1/27/2001 Heavy Snow 0 0  $         25,000.00  $     0.00    

Cuyahoga (Zone) 3/5/2001 Heavy Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 3/26/2001 Heavy Snow 0 0  $         50,000.00  $     0.00    

Cuyahoga (Zone) 12/28/2001 Heavy Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 1/7/2002 Heavy Snow 0 0  $         15,000.00  $     0.00    

Cuyahoga (Zone) 2/27/2002 Heavy Snow 0 0  $         40,000.00  $     0.00    

Cuyahoga (Zone) 3/22/2002 Heavy Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 12/24/2002 Heavy Snow 0 0  $      350,000.00  $     0.00    

Cuyahoga (Zone) 1/6/2003 Heavy Snow 0 0  $      100,000.00  $     0.00    
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Location Date Type Deaths Injuries 
 Property 
Damage  

Crop 
Damage 

Cuyahoga (Zone) 1/26/2003 Heavy Snow 0 0  $      150,000.00  $     0.00    

Cuyahoga (Zone) 12/17/2003 Heavy Snow 0 0  $      750,000.00  $     0.00    

Cuyahoga (Zone) 3/16/2004 Heavy Snow 0 0  $      250,000.00  $     0.00    

Cuyahoga (Zone) 1/5/2005 Ice Storm 0 0  $   1,300,000.00  $     0.00    

Cuyahoga (Zone) 12/1/2005 Heavy Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 12/7/2006 Lake-effect Snow 0 0  $         20,000.00  $     0.00    

Cuyahoga (Zone) 1/16/2007 Lake-effect Snow 0 0  $         50,000.00  $     0.00    

Cuyahoga (Zone) 1/28/2007 Lake-effect Snow 0 0  $         75,000.00  $     0.00    

Cuyahoga (Zone) 1/30/2007 Lake-effect Snow 0 0  $         50,000.00  $     0.00    

Cuyahoga (Zone) 4/6/2007 Lake-effect Snow 0 0  $      125,000.00  $     0.00    

Cuyahoga (Zone) 3/21/2008 Heavy Snow 0 0  $      150,000.00  $     0.00    

Cuyahoga (Zone) 1/15/2009 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 1/15/2009 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 2/3/2009 Lake-effect Snow 0 0  $   1,000,000.00  $     0.00    

Cuyahoga (Zone) 1/3/2010 Lake-effect Snow 0 0  $      600,000.00  $     0.00    

Cuyahoga (Zone) 12/4/2010 Lake-effect Snow 0 0  $      300,000.00  $     0.00    

Cuyahoga (Zone) 12/8/2010 Lake-effect Snow 0 0  $   1,000,000.00  $     0.00    

Cuyahoga (Zone) 12/12/2010 Lake-effect Snow 0 0  $      300,000.00  $     0.00    

Cuyahoga (Zone) 1/1/2012 Lake-effect Snow 0 0  $      125,000.00  $     0.00    

Cuyahoga (Zone) 2/10/2012 Lake-effect Snow 0 0  $      100,000.00  $     0.00    

Cuyahoga (Zone) 3/27/2012 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 3/27/2012 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 4/29/2012 Extreme Cold/wind Chill 0 0  $      200,000.00  $     0.00    

Cuyahoga (Zone) 4/29/2012 Extreme Cold/wind Chill 0 0  $      200,000.00  $     0.00    

Cuyahoga (Zone) 10/23/2013 Lake-effect Snow 0 0  $      500,000.00  $     0.00    

Cuyahoga (Zone) 1/1/2014 Heavy Snow 0 0  $      250,000.00  $     0.00    

Cuyahoga (Zone) 1/6/2014 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 1/6/2014 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 1/28/2014 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 1/28/2014 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 11/13/2014 Lake-effect Snow 0 0  $      250,000.00  $     0.00    

Cuyahoga (Zone) 11/20/2014 Lake-effect Snow 0 0  $      150,000.00  $     0.00    

Cuyahoga (Zone) 2/15/2015 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 2/15/2015 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 2/20/2015 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

Cuyahoga (Zone) 2/20/2015 Extreme Cold/wind Chill 0 0  $                       -    $     0.00    

TOTALS 0 74  $ 17,770,000  $     0.00    

 

Since 1978, only one federally or state declared severe winter weather events has occurred in 
Cuyahoga County, as shown in Table 4-22. According to FEMA Declarations and Ohio 
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Emergency and Disaster Proclamations (1956 to present), these events include blizzards and 
snowstorms. 

 

Table 4-22 Severe Winter Weather Federal Declarations 

Declaration 
Date 

Disaster Type 
Disaster 
Number 

1/26/1978 Blizzards & Snowstorms EM-3055 

 

4.9.4 Historical Occurrences  

January 26-27, 1978:  In January and February 1978, a series of three storms hit the United 
States Midwest or the Northeast. These storms were some of the most severe winter events to 
occur in recent history, and collectively are known as the Blizzard of 1978. The first storm 
avoided Ohio, targeting the Northeast. From January 19 to 21, twenty-one inches of snow fell in 
parts of the region. This was a forty-eight-hour record for snowfall. The second storm found 
Ohio in its path. From January 25 to 27, between one and three feet of snow fell in Ohio, Illinois, 
Indiana, Kentucky, Michigan, and Wisconsin. Winds averaged between fifty and seventy miles 
per hour, creating snowdrifts as deep as twenty-five feet. With temperatures already hovering 
near zero, the wind chill was deadly, reaching sixty degrees Fahrenheit below zero. Thousands 
of people were stranded in their cars and in their homes. For the first time in its history, the 
entire Ohio Turnpike closed due to the blizzard's severity. One semi-truck driver was buried 
inside of his truck by a snowdrift. Rescuers did not discover him for almost one week. 
Thousands of homes and businesses lost electricity. As the storm moved eastward, warmer 
temperatures converted the snow to ice, paralyzing the Northeast. Over seventy people died in 
this storm; fifty-one of the victims were in Ohio.11 

January 6, 1996:  The Veteran's Day storm was an unusually early-season lake effect snow 
(LES) storm. At the height of the storm, over 160,000 customers were without power in Greater 
Cleveland alone, as the storm produced isolated snowfall tallies approaching 70". As usual with 
these LES events, the Veteran's Day storm battered snowbelt communities downwind of each 
of the Great Lakes while nearby towns went unscathed.  

December 13, 2000:  Low pressure moved up the Ohio Valley and across central Ohio late on 
December 13th.  Light precipitation began during the afternoon hours and increased in intensity 
during the evening.  Freezing rain fell south of a line from Marion County northeast to Trumbull 
County.  Significant ice accumulation was reported in this area by early on the 14th.  Further 
north, most of the precipitation fell in the form of snow.  The heaviest snow fell along and just 
south of Lake Erie.  Accumulations of 7 inches were reported from Lucas County east to Huron 
County.  Around 6 inches of snow fell from the Cleveland Metro area northeast to Ashtabula 
County.  Locations just south of the heavy snow band saw a mixture of freezing rain and snow.  
Scattered power outages resulted from the freezing rain accumulation.  Numerous accidents 
were also reported. 

December 24, 2002:  An area of low pressure developed along the Gulf Coast early on 
December 24th and then moved rapidly northeast.  This low moved across eastern Ohio and 

                                                

11 http://www.ohiohistorycentral.org/w/1978_Ohio_Statewide_Blizzard?rec=1649 
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western Pennsylvania during the morning hours of the 25th.  Snow developed well north of the 
low and spread into northern Ohio during the evening of the 24th.  The snow intensified during 
the early morning hours and again in the afternoon.  The snow finally tapered off from west to 
east during the evening of the 25th.  Heavy snow fell in northern Ohio along and north of U.S. 
Highway 30.  Generally, 6 to 10 inches of snow fell in this area with a maximum of 11.2 inches 
of snow recorded at Cleveland Hopkins International Airport.  Snow totals at other locations 
include: 7.1 inches at Toledo Express Airport; 5.8 inches at Mansfield Lahm Airport; 5.2 inches 
at the Akron-Canton Regional Airport and 5.5 inches at the Youngstown-Warren Regional 
Airport.  Northwest winds increased to 15 to 25 mph during the storm and caused considerable 
blowing and drifting with whiteout conditions at times.  Travel was severely hampered by this 
storm and dozens of accidents occurred as a result of the treacherous driving conditions caused 
by the snow. 

January 26, 2003:  Cold north to northwest winds blowing across Lake Erie caused lake effect 
snow showers to develop during the early morning hours.  These snow showers intensified after 
daybreak and persisted through the evening hours.  Snowfall totals ranged from 6 to 9 inches 
across Lorain, Cuyahoga, Lake, Geauga and northern Ashtabula Counties.  Most of the 
accumulation occurred during the late morning and early afternoon hours. 

March 7, 2008: Snow began during the morning hours of the 7th and continued for the most of 
the next day and a half. During the afternoon of the 7th, visibilities were reduced down to around 
one mile or less with the snow.  During the evening hours the snow let up with mainly flurries 
across the area for several hours. During the overnight hours into the 8th, the snow picked up 
again with visibilities dropping to one mile or less again. Moderate to heavy snow continued 
through the daytime hours of the 8th with visibilities dropping to a quarter mile or less at times. 
Also, a peak wind of 40 mph was measured at Cleveland Hopkins Airport. Snow tapered off 
quickly during the late evening hours of the 8th. Snow totals for the event included 21.5 inches 
in Broadview Heights, 14.8 inches officially at Cleveland Hopkins Airport, 17.0 inches in Garfield 
Heights, and 16.3 inches in Lakewood. Numerous accidents were reported along with stranded 
cars in roadways. 

January 9, 2009: Snow began during the afternoon hours of the 9th and continued through the 
evening hours of the 10th. Some lake effect snow continued across the area into the overnight 
hours of the 10th. The snow was heaviest during the early morning hours of the 10th. There was 
a short period of transition where some sleet and freezing rain occurred in the area. Snowfall 
amounts generally ranged from 8.0 to 12.0 inches. At Cleveland Hopkins Airport 10.8 inches 
was measured. Elsewhere, trained observers measured 9.8 inches in both Broadview Heights 
and Solon, 8.0 inches in Garfield Heights, 9.0 inches in North Royalton, and 8.5 inches in 
Pepper Pike. Numerous accidents were reported across the area.  

December 22, 2014:  A surface and upper level low pressure center tracked northeast across 
the Ohio Valley on Wednesday, December 22nd and exited the region on the 23rd. A swath of 
heavy snow cut through southeast Indiana and into the Miami Valley of Ohio. 24 hour storm 
totals in this narrow band exceeded 2 feet in Preble and Darke counties. Snowfall totals of 20 
inches or more were found along a line generally running from Eaton to Greenville, Piqua, 
Sidney, and Bellefontaine. Along and west of the I-71 corridor between Cincinnati and 
Columbus, over 8 inches of snow fell. East of this line, warm air infiltrated the lower layers of the 
atmosphere and brought periods of freezing rain and sleet during the evening and overnight 
hours. A quarter inch or more of ice occurred along a line from Batavia to Hillsboro, to Circleville 
and Newark. Several communities in south central and central Ohio were crippled by power 
outages. Up to 236,000 electric customers were without power for several hours, some lasting 
up to a week before it was restored. At one point in time, 90% of Highland county was without 
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power, and parts of Adams County were without water for a week. The Ohio Insurance Agency 
estimated the damage to all of Ohio from this storm to be on the order of $85 million dollars, 
including over $25 million dollars in property damage. 

4.9.5 Magnitude/Severity 
The National Weather Service uses different terminology for winter weather events, depending 
on the situation.   

Outlook - Winter weather that may cause significant impact in the day 3 to 7 forecast time 

period and eventually lead to the issuance of a watch or warning is contained in the Hazardous 

Weather Outlook. More scientific discussion on the event can also be found in the Area 

Forecast Discussion. Forecasts in the day 3 to 7 time period typically have a lot of forecast 
uncertainty. Uncertainty is generally in the 30 to 50% range that the event will occur and reach 
warning criteria. It is intended to provide information to those who need considerable lead time 
to prepare for the event. 

Watch - A watch is generally issued in the 24 to 72 hour forecast time frame when the risk of a 
hazardous winter weather event has increased (50 to 80% certainty that warning thresholds will 
be met). It is intended to provide enough lead time so those who need to set their plans in 
motion can do so. A watch is issued using the WSW Winter Weather Message product and will 
appear as a headline in some text products such as the Zone Forecast. It will change the color, 
as shown in the table below, of the counties on the NWS front page map according to what type 
of watch has been issued. 

Watch Type Description 

Blizzard Watch 

Conditions are favorable for a blizzard event in the next 24 to 72 hours. Sustained 
wind or frequent gusts greater than or equal to 35 mph will accompany falling 
and/or blowing snow to frequently reduce visibility to less than 1/4 mile for three 
or more hours. 

Lake Effect 
Snow Watch 

Conditions are favorable for a lake effect snow event to meet or exceed local lake 
effect snow warning criteria in the next 24 to 72 hours. Widespread or localized 
lake induced snow squalls or heavy snow showers which produce snowfall 
accumulation to 7 or more inches in 12 hours or less. Lake effect snow usually 
develops in narrow bands and impacts a limited area within a county or forecast 
zone. Use "mid-point" of snowfall range to trigger a watch (i.e. 5 to 8 inches of 
snow = watch). 

Wind Chill Watch 
Conditions are favorable for wind chill temperatures to meet or exceed local wind 
chill warning criteria in the next 24 to 72 hours. Wind chill temperatures may 
reach or exceed -25°F. 

Winter Storm 
Watch 

Conditions are favorable for a winter storm event (heavy sleet, heavy snow, ice 
storm, heavy snow and blowing snow or a combination of events) to meet or 
exceed local winter storm warning criteria in the next 24 to 72 hours. Criteria for 
snow is 7 inches or more in 12 hours or less; or 9 inches or more in 24 hours 
covering at least 50 percent of the zone or encompassing most of the population. 
Use "mid-point" of snowfall range to trigger a watch (i.e. 5 to 8 inches of snow = 
watch). Criteria for ice is 1/2 inch or more over at least 50 percent of the zone or 
encompassing most of the population. 

 Figure 4-11 Winter Storm Watch Definitions 

 
Warning - Warnings are issued when a hazardous winter weather event is occurring, is 
imminent, or has a very high probability of occurrence (generally greater than 80%). A warning 
is used for conditions posing a threat to life or property.  Warnings are issued using the WSW 
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Winter Weather Message product and will appear as a headline in some text products such as 
the Zone Forecast. It will change the color, as shown in the table below, of the counties on the 
NWS front page map according to what type of warning/advisory has been issued. 

 

Figure 4-12 Winter Storm Warning Definitions 

 
Advisory - Advisories are issued when a hazardous winter weather event is occurring, is 
imminent, or has a very high probability of occurrence (generally greater than 80%).  An 
advisory is for less serious conditions that cause significant inconvenience and, if caution is not 
exercised, could lead to situations that may threaten life and/or property. Advisories are issued 
using the WSW Winter Weather Message product and will appear as a headline in some text 
products such as the Zone Forecast. It will change the color, as shown in the table below, of the 
counties on the NWS front page map according to what type of advisory has been issued. 
  

Advisory Type Description 

Winter Weather 
Advisory 

A winter storm event (sleet, snow, freezing rain, snow and blowing snow, or a 
combination of events) is expected to meet or exceed local winter weather 
advisory criteria in the next 12 to 36 hours but stay below warning criteria. Criteria 
for snow is 4 inches or more in 12 hours or less covering at least 50 percent of 
the zone or encompassing most of the population. Use "mid-point" of snowfall 
range to trigger advisory (i.e. 2 to 5 inches of snow = advisory). Criteria for ice is 
any ice accumulation less than 1/2 inch over at least 50 percent of the zone or 
encompassing most of the population. Winter Weather Advisory can also be 
issued for black ice. This is optional. 

Warning Type Description 

Blizzard Warning 

Blizzard event is imminent or expected in the next 12 to 36 hours. Sustained wind 
or frequent gusts greater than or equal to 35 mph will accompany falling and/or 
blowing snow to frequently reduce visibility to less than 1/4 mile for three or more 
hours. 

Ice Storm 
Warning 

An ice storm event is expected to meet or exceed local ice storm warning criteria 
in the next 12 to 36 hours. Criteria for ice is 1/2 inch or more over at least 50 
percent of the zone or encompassing most of the population. 

Lake Effect 
Snow Warning 

A lake effect snow event is expected to meet or exceed local lake effect snow 
warning criteria in the next 12 to 36 hours. Widespread or localized lake induced 
snow squalls or heavy snow showers which produce snowfall accumulation to 7 
or more inches in 12 hours or less. Lake effect snow usually develops in narrow 
bands and impacts a limited area within a county or forecast zone. Use "mid-
point" of snowfall range to trigger warning (i.e. 5 to 8 inches of snow = warning). 

Wind Chill 
Warning 

Wind chill temperatures are expected to meet or exceed local wind chill warning criteria in 
the next 12 to 36 hours. Wind chill temperatures may reach or exceed -25°F. 

Winter Storm 
Warning 

A winter storm event (heavy sleet, heavy snow, ice storm, heavy snow and blowing snow 
or a combination of events) is expected to meet or exceed local winter storm warning 
criteria in the next 12 to 36 hours. Criteria for snow is 7 inches or more in 12 hours or less; 
or 9 inches or more in 24 hours covering at least 50 percent of the zone or encompassing 
most of the population. Use "mid-point" of snowfall range to trigger warning (i.e. 5 to 8 
inches of snow = warning). Criteria for ice is 1/2 inch or more over at least 50 percent of 
the zone or encompassing most of the population. 
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Freezing Rain 
Advisory 

Any accumulation of freezing rain is expected in the next 12 to 36 hours (but will 
remain below 1/2 inch) for at least 50 percent of the zone or encompassing most 
of the population. 

Lake Effect 
Snow Advisory 

A lake effect snow event is expected to meet or exceed local lake effect snow 
advisory criteria in the next 12 to 36 hours. Widespread or localized lake induced 
snow squalls or heavy snow showers which produce snowfall accumulating to 4 
or more inches in 12 hours or less, but remain less than 7 inches. Lake effect 
snow usually develops in narrow bands and impacts a limited area within a 
county or forecast zone. Use "mid-point" of snowfall range to trigger advisory (i.e. 
2 to 5 inches of snow = advisory). 

Wind Chill 
Advisory 

Wind chill temperatures are expected to meet or exceed local wind chill advisory 
criteria in the next 12 to 36 hours. Wind chill temperatures may reach or exceed -
15°F.  

 

Figure 4-13 Winter Storm Advisory Definitions 

4.9.6 Frequency/Probability of Future Occurrences 
Reported winter events over the past 20 years provide an acceptable framework for determining 
the future occurrence in terms of frequency for such events.  The probability of the County 
experiencing a winter storm event can be difficult to quantify, but based on historical record of 
69 winter storm events since 1996, it can reasonably be assumed that this type of event has 
occurred more than three times every year from 1996 through 2016.  

[(Current Year) 2016] subtracted by [(Historical Year) 1996] = 20 Years on Record 

[(Years on Record) 20] divided by [(Number of Historical Events) 69] = 0.29 

Furthermore, the historic frequency calculates that there is a 100% chance of this type of event 
occurring each year. 

4.9.7 Inventory Assets Exposed to Winter Storms 
A timely forecast may not be able to mitigate property loss, but could reduce the casualties and 
associated injury.  In severe winter storm events, buildings are vulnerable to widespread utility 
disruptions, including loss of heat and electricity, as well as building collapse or damage from 
downed trees.  The County is also subject to outages resulting from damages to the electrical 
grid in other parts of the state. 

Winter storms affect the entirety of Cuyahoga County, as well as all communities and 
jurisdictions, and all above-ground structures and infrastructure. Although losses to structures 
are typically minimal and covered by insurance, there can be impacts with lost time, 
maintenance costs, and contents within structures.   

4.9.8 Potential Losses from Winter Storms 
All County assets can be considered at risk from severe winter storms. This includes 100 
percent of the County population and all buildings and infrastructure. Damages primarily occur 
as a result of cold temperatures, heavy snow or ice and sometimes strong winds.  Due to their 
regular occurrence, these storms are considered hazards only when they result in damage to 
specific structures or cause disruption to traffic, communications, electric power, or other 
utilities. 

A winter storm can adversely affect roadways, utilities, business activities, and can cause loss 
of life, frostbite and freezing conditions.  They can result in the closing of secondary roads, 
particularly in rural locations, loss of utility services and depletion of oil heating supplies.  Most 
structures, including the county’s critical facilities, should be able to provide adequate protection 
the structures could suffer damage from snow load on rooftops and large deposits of ice.  Those 
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facilities with back-up generators are better equipped to handle a severe weather situation 
should the power go out, even if only certain systems are powered by that generator.   

Winter weather and related storms do not generally have a negative impact on structures.  
While cold temperatures and power losses can render a structure uninhabitable for a time, they 
are unlikely to cause structural damages.  However, snow and ice accumulation can impact 
structures and infrastructure.  Older structures, in particular are more susceptible to the impacts 
from winter weather due to older construction and insulation methods.    

In addition to the infrastructure of the County, the population needs to be taken into 
consideration.  The County is home to an estimated 1,259,828 people. At particular risk are 
elderly individuals. The US Census Bureau estimates that there are approximately 15.9% of the 
County’s population is above the age of 65, leading to an estimated 201,535 people at risk of 
severe winter weather.  

Table 4-23 Facilities vulnerable to severe winter storms, Cuyahoga County Auditor 2016 

2016 Total Cost 1% Damage 5% Damage 

Residential $ 51,512,930,500   $ 515,129,305.00   $ 2,575,646,525.00  

Critical Facilities 

Day Care Facility $ 2,345,520,400   $ 23,455,204.00   $ 117,276,020.00  

Fire Station / EMS Station $ 338,764,500   $ 3,387,645.00   $ 16,938,225.00  

Hospital / Medical Center $ 1,648,339,600   $ 16,483,396.00   $ 82,416,980.00  

Law Enforcement $ 147,178,700   $ 1,471,787.00   $ 7,358,935.00  

Nursing Home $ 774,625,500   $ 7,746,255.00   $ 38,731,275.00  

School $ 2,827,088,700   $ 28,270,887.00   $ 141,354,435.00  

TOTAL VALUE $ 59,594,447,900   $ 595,944,479.00   $ 2,979,722,395.00  

4.9.9 Land Use & Development Trends 
As stated above, in severe winter storm events, buildings are vulnerable to widespread utility 
disruptions, including loss of heat and electricity, as well as building collapse or damage from 
downed trees.  Environmental impacts often include damage shrubbery and trees due to heavy 
snow loading, ice build-up and/or high winds which can break limbs or even bring down large 
trees.  An indirect effect of winter storms is the treatment of roadway surfaces with salt, 
chemicals, and other de-icing materials which can impair adjacent surface and ground waters.  
This is particularly a concern in urban areas.  Another important secondary impact for winter 
storms is building or structure collapses; if there is a heavy snowfall or a significant 
accumulation over time, the weight of the snow may cause building damage or even collapse.  

Winter storms have a positive environmental impact as well; gradual melting of snow and ice 
provides excellent groundwater recharge.  However, abrupt high temperatures following a heavy 
snowfall can cause rapid surface water runoff and severe flooding. 

4.9.10 Winter Storm HIRA Summary 
Cuyahoga County is subject to severe winter storms which have the potential to be hazard as a 
result of cold temperatures, heavy snow or ice and sometimes strong winds.  Severe winter 
storm hazards can cause a range of damage to structures that will depend on the magnitude 
and duration of storm events. Losses may be as small as lost productivity and wages when 
workers are unable to travel or as large as sustained roof damage or building collapse.  The 
severe winter storms profile is primarily concerned with past and future damages from cold 
temperatures, heavy snow or ice and sometimes strong winds. 
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4.10 Geologic Hazards 

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Geologic Hazards 2 0.6 2 0.6 4 0.8 4 0.4 2 0.2 2.6 

MEDIUM RISK HAZARD (2.0 – 2.9)  

Geologic hazards pose a substantial danger to people, property and infrastructure. Geologic 
hazards exist in Cuyahoga County due to naturally occurring geologic events and geologic 
hazards accelerated by human development. Common geologic hazards present throughout 
Cuyahoga County include seismic shaking or “earthquake.” 

4.10.1 Hazard Identification 
The term "earthquake" refers to the vibration of the Earth's surface caused by movement along 
a fault, by a volcanic eruption, or even by manmade explosions. The vibration can be violent 
and cause widespread damage and injury, or may be barely felt. Most destructive earthquakes 
are caused by movements along faults. An earthquake is both the sudden slip on an active 
earth fault and the resulting shaking and radiated seismic energy caused by the slip (USGS 
2009). Stresses in the earth’s outer layer push the sides of the fault together. Stress builds up, 
and the rocks slip suddenly, releasing energy in waves that travel through the earth’s crust and 
cause the shaking that is felt during an earthquake. The amount of energy released during an 
earthquake is usually expressed as a magnitude and is measured directly from the earthquake 
as recorded on seismographs. Another measure of earthquake severity is intensity. Intensity is 
an expression of the amount of shaking at any given location on the ground surface.  Seismic 
shaking is typically the greatest cause of loss to structures during earthquakes. 

Earthquakes may also cause landslides, particularly during the wet season, in areas of high 
water or saturated soils. The most likely areas for earthquake-induced landslides correlate to 
areas of high landslide potential discussed later in this section. 

Ohio lies on the outermost boundaries of the New Madrid fault, centrally located at New Madrid, 
Missouri.  This particular fault has created significant activity over the last 200 years. The most 
intense activity occurred in the years 1811-1812. Two earthquakes estimated to be 7’s on the 
Richter scale hit the New Madrid Fault.  Damage to chimneys was reported as far north as 
Cincinnati, Ohio. 

Ohio has recorded 170 earthquakes with a magnitude of 2.0 or greater since 1776. Of these 
earthquakes, 15 were reported to have caused noticeable to moderate damage.  Two (2) major 
centers of seismic activity in Ohio are 1) the Anna Seismogenic Area located in Shelby and 
Auglaize Counties, and 2) the northeast area of the state on the eastern side of Lake Erie, 
which is referred to as the Akron Magnetic Boundary.  The Anna area has been home to 40 
earthquakes since the late 1770’s while northeastern Ohio has recorded 60.  None of these 
earthquakes were reported to cause major damage or loss of life.  Most sources in the geology 
science predict that the largest magnitude earthquake that might occur in the state of Ohio 
would register no higher than five (5).  Predicting the amount of damage would be difficult due to 
lack of historic activity in the area. 

Cuyahoga County has had a history of some earthquake activity, though none have been 
strong, and only a few have been felt. The County’s Peak Ground Acceleration, which is partly 
determined by what soils and bedrocks are present in the area, is relatively low for the country, 
but remains slightly higher than much of the state, as it is part of the Northeast Ohio Seismic 
Zone. 
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As noted by the Ohio Seismic Network, when the peak acceleration nears 0.1g, damage may be 
caused to poorly constructed buildings while acceleration nearing 0.2 would create loss of 
balance and greater damage to lesser quality structures.  As mentioned previously, Cuyahoga 
County has peak acceleration much below that number, thus providing a buffer from most 
seismic activity.  On a local basis, community members within Cuyahoga County have made 
reports of ground shakings.  With this in mind, seismic activity will be a lessened priority in this 
plan.  Environmental impacts of earthquakes can be numerous, widespread, and devastating, 
particularly if indirect impacts are considered.  Some examples are shown below, but are 
unlikely to occur in Cuyahoga County: 

 Induced flooding and landslides; 

 Poor water quality; 

 Damage to vegetation; and  

 Breakage in sewage or toxic material containments 

 

4.10.1.1 Earthquake Mechanics 
Regardless of the source of the earthquake, the associated energy travels in waves radiating 
outward from the point of release. When these waves travel along the surface, the ground 
shakes and rolls, fractures form, and water waves may be generated. Earthquakes generally 
last a matter of seconds but the waves may travel for long distances and cause damage well 
after the initial shaking at the point of origin has subsided. 

Breaks in the crust associated with seismic activity are known as “faults” and are classified as 
either active or inactive.  Faults may be expressed on the surface by sharp cliffs or scarps or 
may be buried below surface deposits. 

“Foreshocks,” minor releases of pressure or slippage, may occur months or minutes before the 
actual onset of the earthquake. “Aftershocks,” which range from minor to major, may occur for 
months after the main earthquake.  In some cases, strong aftershocks may cause significant 
additional damage, especially if the initial earthquake impacted emergency management and 
response functions or weakened structures. 

4.10.1.2 Factors Contributing to Damage 
The damage associated with each earthquake is subject to four primary variables:  

 The nature of the seismic activity  

 The composition of the underlying geology and soils 

 The level and quality of development of the area struck by the earthquake 

 The time of day 

Seismic Activity: The properties of earthquakes vary greatly from event to event.  Some seismic 
activity is localized (a small point of energy release), while other activity is widespread (e.g., a 
major fault letting lose all at once).  Earthquakes can be very brief (only a few seconds) or last 
for a minute or more.  The depth of release and type of seismic waves generated also play roles 
in the nature and location of damage; shallow quakes will hit the area close to the epicenter 
harder, but tend to be felt across a smaller region than deep earthquakes.  

Geology and Soils:  The surface geology and soils of an area influence the propagation 
(conduction) of seismic waves and how strongly the energy is felt.  Generally, stable areas (e.g., 
solid bedrock) experience less destructive shaking than unstable areas (e.g., fill soils).  The 
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siting of a community or even individual buildings plays a strong role in the nature and extent of 
damage from an event. 

Development:  A small earthquake in the center of a major city can have far greater 
consequences than a major event in a thinly populated place.  

Time of Day:  The time of day of an event controls the distribution of the population of an 
affected area.  On work days, the majority of the community will transition between work or 
school, home, and the commute between the two.  The relative seismic vulnerability of each 
location can strongly influence the loss of life and injury resulting from an event. 

4.10.1.3 Types of Damage 
While damage can occur by movement at the fault, most damage from earthquake events is the 
result of shaking. Shaking also produces a number of phenomena that can generate additional 
damage: 

 Ground displacement 

 Landslides and avalanches 

 Liquefaction and subsidence 

 Seiches 

Shaking:  In minor events, objects fall from shelves and dishes are rattled. In major events, 
large structures may be torn apart by the forces of the seismic waves.  Structural damage is 
generally limited to older structures that are poorly maintained, constructed, or designed in all 
but the largest quakes.  Un-reinforced masonry buildings and wood frame homes not anchored 
to their foundations are typical victims.  

Loose or poorly secured objects also pose a significant hazard when they are loosened or 
dropped by shaking.  These “non-structural falling hazard” objects include bookcases, heavy 
wall hangings, and building facades.  Home water heaters pose a special risk due to their 
tendency to start fires when they topple over and rupture gas lines.  Crumbling chimneys may 
also be responsible for injuries and property damage. 

Dam and bridge failures are significant risks during stronger earthquake events, and due to the 
consequences of such failures, may result in considerable property damage and loss of life.  In 
areas of severe seismic shaking hazard, Intensity VII or higher can be experienced even on 
solid bedrock. In these areas, older buildings especially are at significant risk. 

Ground Displacement:  Often, the most dramatic evidence of an earthquake results from 
displacement of the ground along a fault line.  Utility lines and roads may be disrupted but 
damage directly attributable to ground displacement is generally limited.  In rare instances, 
structure located directly on the fault line may be destroyed by the displacement. 

Landslides and Avalanches:  Even small earthquake events can cause landslides. Rock falls 
are common as unstable material on steep slopes is shaken loose, but significant landslides or 
even debris flows can be generated if conditions are ripe. Roads may be blocked by landslide 
activity, hampering response and recovery operations.   

Liquefaction and Subsidence:  Soils may liquefy and/or subside when impacted by the seismic 
waves.  Fill and previously saturated soils are especially at risk.  The failure of the soils can lead 
to possibly widespread structural damage. The oscillation and failure of the soils may result in 
increased water flow and/or failure of wells as the subsurface flows are disrupted and 
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sometimes permanently altered. Increased flows may be dramatic, resulting in geyser-like water 
spouts and/or flash floods.  Similarly, septic systems may be damaged creating both 
inconvenience and health concerns. 

Seiches:  Seismic waves may rock an enclosed body of water (e.g., lake or reservoir), creating 
an oscillating wave referred to as a “seiche.”  Although not a common cause of damage in past 
Ohio earthquakes, there is a potential for large, forceful waves similar to tsunami (“tidal waves”) 
to be generated on the large lakes of the state.  Such a wave would be a hazard to shoreline 
development and pose a significant risk on dam-created reservoirs.  A seiche could either 
overtop or damage a dam leading to downstream flash flooding. There have not been any 
recorded incidents of seiches in Cuyahoga County. 

4.10.2 Regulatory Environment 
Ohio building codes generally do not focus on construction relative to earthquake loads.  In such 
instances where earthquakes of seismic events are mentioned, it is usually in relation to truss 
design and anchoring of appliances in structures. Because Ohio does not have strong 
earthquakes, there are negligible laws or guidelines pertaining to seismic stress on roads, 
bridges, or buildings. 

4.10.3 Hazard Events 
Cuyahoga County has been the site of 13 earthquake epicenters between 1836 and 2014.  In 
addition, the effects from earthquakes in other parts of the state, as well as other parts of the 
nation have been felt within the County. The sources that have confirmed these earthquakes 
are the National Center for Earthquake Engineering Research (NCE), the Ohio Seismic Network 
of the Ohio Geological Survey (OSN), and the John Carroll University Seismic Observatory 
(JCU). 

Table 4-24 Earthquakes measured in Cuyahoga County 

Year Date Time Magnitude 
Modified 
Mercalli 
Intensity 

Felt 
Area 

Source 

1836 July 9 2:15 AM 3.1 IV  NCE 

1850 October 10 10:25 AM 3.2 IV  NCE 

1868 February 7 1:00 AM 3 F  OSN 

1888 February 9 8:00 PM 3.3 III  NCE 

1898 October 29 6:00 AM 2.9 II  NCE 

1906 April 20 5:30 PM 2.9 III  NCE 

1929 June 10 12:00 AM 2.9 III  NCE 

1955 May 26 6:09 PM 3.3 V 1 NCE 

1956 June 29 1:16 AM 2.7 IV 1.1 NCE 

1991 January 27 3:21 AM 3.5 - - JCU 

2011 June 15 4:37 AM 2 - NF OSN 

2014 January 20 6:50 AM 2.1 - NF OSN 

2014 January 28 8:15 AM 2 - NF OSN 
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4.10.4 Historical Occurrences 
Figure 4-14 shows epicenters in the State of Ohio from 1970 – 2014. There have not been any recorded secondary effects from earthquakes, such 
as liquefaction, landslides, ground displacement, or seiches in Cuyahoga County. 

 
Figure 4-14 Ohio Historic Epicenters 
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4.10.5 Magnitude/Severity 

4.10.5.1 Earthquake 
The most common method for measuring earthquakes is magnitude, which measures the 
strengths of earthquake. Although the Richter Scale is known as the measurement for 
magnitude, the majority of scientists currently use either the Mw Scale or Modified Mercalli 
Intensity (MMI) Scale. The effects of an earthquake in a particular location are measured by 
intensity. Earthquake intensity decreases with increasing distance from the epicenter of the 
earthquake. 

The magnitude of an earthquake is related to the total area of the fault that ruptured, as well as 
the amount of offset (displacement) across the fault. As shown in Table 4-25, there are seven 
earthquake magnitude classes, ranging from great to micro. A great class of magnitude can 
cause tremendous damage to infrastructure in the County, compared to a micro class, which 
results in minor damage to infrastructure. 

Table 4-25 Moment Magnitude Scale 

Earthquake Magnitude Classes 

Magnitude 
Class 

Magnitude Range 
(M = Magnitude) 

Probable Damage 
Description 

Great M > 8 Tremendous damage 

Major 7 <= M < 7.9 Widespread heavy damage 

Strong 6 <= M < 6.9 Severe damage 

Moderate 5 <= M < 5.9 Considerable damage 

Light 4 <= M < 4.9 Moderate damage 

Minor 3 <= M < 3.9 Rarely causes damage. 

Micro M < 3 Minor damage 

 
The MMI Scale measures earthquake intensity as shown in Table 4-26, the MMI Scale has 12 
intensity levels. Each level is defined by a group of observable earthquake effects, such as 
ground shaking and/or damage to infrastructure. Levels I through VI describe what people see 
and feel during a small to moderate earthquake. Levels VII through XII describe damage to 
infrastructure during a moderate to catastrophic earthquake. 

Table 4-26 Modified Mercalli Scale 

Modified Mercalli Intensity Scale with Associated Impacts. 

SCALE INTENSITY DESCRIPTION OF EFFECTS 

CORRESPONDING 

RICHTER SCALE 

MAGNITUDE 

I Instrumental Usually detected only on seismographs. 

<4.2 

II Feeble 
Felt only by a few persons at rest, especially on upper 

floors of buildings. 

III Slight 

Felt quite noticeably indoors, especially on upper 

floors.  Most people don’t recognize it as an 

earthquake (i.e. a truck rumbling). 

IV Moderate 
Can be felt by people walking; dishes, windows, and 

doors are disturbed. 

V Slightly Strong Sleepers are awoken; unstable objects are overturned. <4.8 
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VI Strong 
Trees sway; suspended objects swing; objects fall off 

shelves; damage is slight. 
<5.4 

VII Very Strong 

Damage is negligible in buildings of good design and 

construction, slight to moderate in well-built ordinary 

structures, and considerable in poorly built or badly 

designed structures; some chimneys are broken. 

<6.1 

VIII Destructive 

Damage is slight in specially designed structures; 

considerable in ordinary, substantial buildings.  Moving 

cars become uncontrollable; masonry fractures, poorly 

constructed buildings damaged. <6.9 

IX Ruinous 

Some houses collapse, ground cracks, pipes break 

open; damage is considerable in specially designed 

structures; buildings are shifted off foundations. 

X Disastrous 

Some well-built wooden structures are destroyed; 

most masonry and frame structures are destroyed 

along with foundations.  Ground cracks profusely; 

liquefaction and landslides widespread. 

<7.3 

XI Very Disastrous 
Most buildings and bridges collapse, roads, railways, 

pipes and cables destroyed. 
<8.1 

XII Catastrophic 

Total destruction; trees fall; lines of sight and level are 

distorted; ground rises and falls in waves; objects are 

thrown upward into the air. 

>8.1 

 
As indicated earlier, just as there are multiple sources of seismic activity in Ohio, the location of 
seismic activity varies as well.  Many earthquakes do occur along faults.  Information about 
faults can be obtained from the Ohio Seismic Network at:   

http://www.dnr.state.oh.us/geosurvey/default/tabid/8144/Default.aspx 

  

http://www.dnr.state.oh.us/geosurvey/default/tabid/8144/Default.aspx
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Figure 4-15 Fault Lines in the State of Ohio 

4.10.6 Frequency/Probability of Future Occurrences 
Reported earthquakes over a 2.0 on the Richter Scale over the past 178 years provide an 
acceptable framework for determining the future occurrence in terms of frequency for such 
events.  The probability of the County experiencing geologic event can be difficult to quantify, 
but based on historical record of 13 earthquake events since 1836, it can reasonably be 
assumed that this type of event will occur again.  

[(Current Year) 2016] subtracted by [(Historical Year) 1836] = 178 Years on Record 

[(Years on Record) 178] divided by [(Number of Historical Events) 13] = 13.7 

Furthermore, the historic frequency calculates that there is a 7% chance of this type of event 
occurring each year. This only takes into account the earthquakes above a 2.0 on the Richter 
Scale with epicenters inside Cuyahoga County. Shaking from elsewhere in the state or country 
may still be felt in Cuyahoga County. 

Ohio Fault lines 
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4.10.7 Inventory Assets Exposed to Seismic/Earthquake Activity 
The method used in determining the types and numbers of potential assets exposed to 
earthquake damage was conducted using a loss estimation model called HAZUS-MH.  HAZUS-
MH is a regional multi-hazard loss estimation model that was developed by the Federal 
Emergency Management Agency (FEMA) and the National Institute of Buildings Sciences 
(NIBS).  This program was conducted at the census block level.  For this Plan, a 5.5 magnitude 
earthquake was modeled and the results are presented below.  

Although a 5.5 magnitude has never occurred within the planning area for this document, this is 
the accepted baseline for simulating potential losses due to seismic events.  The software takes 
into account the depth of the epicenter, as well as its location.  In addition, the program helps to 
determine the potential losses based on the prevailing soil types in the region. 

4.10.7.1 HAZUS-MH HAZUS 5.50 Earthquake 
HAZUS estimates that about 128,112 buildings will be at least moderately damaged. This is 
over 12.00 % of the total number of buildings in the region. There are an estimated 262 
buildings that will be damaged beyond repair. The tables below summarize the expected 
damage by general occupancy for the buildings and the expected building damage by building 
type in the study region.  

 

Figure 4-16 Expected Building Damage by Occupancy 

 

 

Figure 4-17 Expected Building Damage by Building Type (All Design Levels) 
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Hazus estimates the amount of debris that will be generated by the earthquake. The model 
breaks the debris into two general categories: a) Brick/Wood and b) Reinforced Concrete/Steel. 
This distinction is made because of the different types of material handling equipment required 
to handle the debris. 

The model estimates that a total of 9.96 million tons of debris will be generated. Of the total 
amount, Brick/Wood comprises 39.00% of the total, with the remainder being Reinforced 
Concrete/Steel. If the debris tonnage is converted to an estimated number of truckloads, it will 
require 398,520 truckloads (@25 tons/truck) to remove the debris generated by the earthquake. 

4.10.8 Potential Losses from Geologic Hazards 
The risk of seismic hazards to residents of Cuyahoga County is based on the approximate 
location of earthquake faults within and outside the region. According to the USGS Fault Zone 
Maps, Cuyahoga County is near several minor faults, with the Middleburg Fault running through 
it on the western side. Several Fault Zones have been identified as the closest active and 
possibly hazardous fault to Cuyahoga County residents and property: Suffield Fault, Akron 
Fault, Smith Township Fault, and the Highland Fault. 

As noted by the Ohio Seismic Network, when the peak acceleration nears 0.1g, damage may be 
caused to poorly constructed buildings while acceleration nearing 0.2 would create loss of 
balance and greater damage to lesser quality structures. Cuyahoga County is only exposed to a 
peak acceleration of 0.08.  

Cuyahoga County is at a very low vulnerability to seismic activity.  The nearest major fault, the 
New Madrid Fault, is hundreds of miles away.  Most sources indicate that even a major event on 
this fault (8.0 on Richter scale) would not be felt in Cuyahoga County.  The lack of major 
historical events in the County, along with the relatively low PGA associated with the lands 
around the area put seismic events very low in the category of probability of occurrence. 
However, if for some reason an event was to occur with the County near the epicenter, there is 
no way to comprehend the amount of damage that could be sustained by the municipalities 
within the County.   
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Figure 4-18 Cuyahoga County Peak Ground Acceleration 
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Figure 4-19 Debris Generated from a 5.5 Magnitude Event in Cuyahoga County 
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Figure 4-20 Projected Economic Losses from a 5.5 Magnitude Event in Cuyahoga County 
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Figure 4-21 Peak Ground Acceleration Resulting from a Magnitude 5.5 Event in Cuyahoga County 
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Figure 4-22 Peak Ground Velocity from a Magnitude 5.5 Event in Cuyahoga County
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4.10.9 Land Use & Development Trends 
The effects of an earthquake could potentially be anything from detected only on seismographs 
to ground water wells collapsing to total destruction, trees falling, ground rises and falls in 
waves. Infrastructure, including office buildings, government buildings, and homes, in Cuyahoga 
County are not built to withstand the effect of a major earthquake. Continued enforcement of the 
unified construction code should mitigate this vulnerability. 

4.10.10 Earthquake HIRA Summary 
Most sources in the geology science predict that the largest magnitude earthquake that might 
occur in the state of Ohio would register no higher than five (5).  However, some sources state 
that a magnitude of six (6), maybe higher, could be registered in the Anna region.  An event of 
this intensity would likely be felt throughout the County.  However, since the area has not been 
the epicenter to an earthquake or seismic event it is difficult to estimate the damage that could 
occur. 
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4.11 Drought  

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Drought 2 0.6 1 0.3 4 0.8 1 0.1 4 0.4 2.2 

MEDIUM RISK HAZARD (2.0 – 3.9)  

4.11.1 Hazard Identification 
Drought is a normal, recurrent, feature of climate and originates from a deficiency of 
precipitation over an extended period, usually one or more seasons. Drought can result in a 
water shortage for some activity, group, or environmental sector. Drought is a complex natural 
hazard, which is reflected in the following four definitions commonly used to describe it: 

 Agricultural – drought is defined principally in terms of naturally occurring soil moisture 
deficiencies relative to water demands of plant life, usually arid crops. 
 

 Hydrological – drought is related to the effects of precipitation shortfalls on stream flows 
and reservoir, lake, and groundwater levels. 
 

 Meteorological – drought is defined solely on the degree of dryness, expressed as a 
departure of actual precipitation from an expected average or normal amount based on 
monthly, seasonal, or annual time scales. 
 

 Socio-economic – drought associates the supply and demand of economic goods or 
services with elements of meteorological, hydrologic, and agricultural drought. 
Socioeconomic drought occurs when the demand for water exceeds the supply as a result 
of weather-related supply shortfall. It may also be called a water management drought. 

Although climate is a primary contributor to hydrological drought, other factors such as changes 
in land use (e.g., deforestation), land degradation, and the construction of dams all affect the 
hydrological characteristics of a particular region. Since regions are interconnected by natural 
systems, the impact of meteorological drought may extend well beyond the borders of the 
precipitation-deficient area. Changes in land use upstream may alter hydrologic characteristics 
such as infiltration and runoff rates, resulting in more variable stream flow and a higher 
incidence of hydrologic drought downstream. Land use change is one way human actions alter 
the frequency of water shortage even when no change in the in precipitation has been observed 
has been observed (National Drought Mitigation Center 2014). 

Drought risk is assessed based on a combination of the frequency, severity, and spatial extent 
(the physical nature of drought) and the degree to which a population or activity is vulnerable to 
the effects of drought.  The degree of the County’s vulnerability to drought depends on the 
environmental and social characteristics of the region and is measured by its ability to 
anticipate, cope with, resist, and recover from drought.   

Because drought is usually considered a regional hazard, it is not enhanced or analyzed by 
County-level mapping.  All jurisdictions are assumed to have the same risk level within 
Cuyahoga County.  Mapping of the current drought status is published by the National 
Integrated Drought Information System (NIDIS): U.S. Drought Portal which can be found online 
at: www.drought.gov 

According to the NCDC, the only recorded drought for Cuyahoga County, Ohio was in June 
through September of 1999.  However, in 2012, extremely dry conditions pushed into the month 

http://www.drought.gov/
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of September.  These same dry conditions had persisted for most of the month resulting in crop 
losses throughout Ohio.   

The 2012-2013 North American droughts began in the spring of 2012, when the lack of snow in 
the continental United States resulted in very little melt water being absorbed into the soil. 
Drought conditions were experienced almost nationwide. Multiple Ohio counties were 
designated as being in a moderate drought condition by June. The Governor of Ohio sent a 
memorandum to the USDA State Executive Director requesting primary county natural disaster 
designations for eligible counties due to agricultural losses caused by drought. The USDA 
reviewed this memorandum and determined that there were sufficient production losses in 85 
counties to warrant a Secretarial disaster designation. 

The following image shows the USDA Secretarial Disaster Designations for Crop Year (CY) 
2012.  As can be seen on the map, Cuyahoga County was included in this disaster designation 
as a contiguous county.   

 

Figure 4-23 Crop Year 2012 USDA Disaster Declarations 

4.11.1.1 Drought Impact Categories  
 Agriculture: Impacts associated with agriculture, farming, and ranching. Examples of 

drought-induced agricultural impacts include: damage to crop quality; income loss for 
farmers due to reduced crop yields; reduced productivity of cropland (due to wind erosion, 
long-term loss of organic matter, etc.); insect infestation; plant disease; increased irrigation 
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costs; costs of new or supplemental water resource development (wells, dams, pipelines); 
reduced productivity of rangeland; forced reduction of foundation stock; closure/limitation of 
public lands to grazing; high cost/unavailability of water for livestock; and range fires.  

 Water/Energy: Impacts associated with surface or subsurface water supplies (i.e., 
reservoirs or aquifers), stream levels or stream flow, hydropower generation, or navigation. 
Examples of drought-induced water/energy impacts include: lower water levels in reservoirs, 
lakes, and ponds; reduced flow from springs; reduced stream flow; loss of wetlands; 
estuarine impacts (e.g., changes in salinity levels); increased groundwater depletion, land 
subsidence, reduced recharge; water quality effects (e.g., salt concentration, increased 
water temperature, pH, dissolved oxygen, turbidity); revenue shortfalls and/or windfall 
profits; cost of water transport or transfer; cost of new or supplemental water resource 
development; loss from impaired navigability of streams, rivers, and canals.  

 Environment: Impacts associated with wildlife, fisheries, forests, and other 
fauna.  Examples of drought-induced environment impacts include: loss of biodiversity of 
plants or wildlife; loss of trees from urban landscapes, shelterbelts, wooded conservation 
areas; reduction and degradation of fish and wildlife habitat; lack of feed and drinking water; 
greater mortality due to increased contact with agricultural producers, as animals seek food 
from farms and producers are less tolerant of the intrusion; disease; increased vulnerability 
to predation (from species concentrated near water); migration and concentration (loss of 
wildlife in some areas and too many wildlife in other areas); and increased stress to 
endangered species.  

 Fire: Impacts associated with forest and range fires that occur during drought events. The 
relationship between fires and droughts is very complex. Not all fires are caused by 
droughts and serious fires can result when droughts are not taking place.  

 Social: Impacts associated with the public, or the recreation/tourism sector. Examples of 
drought-induced social impacts include: health-related low-flow problems (e.g., cross-
connection contamination, diminished sewage flows, increased pollutant concentrations, 
reduced firefighting capability, etc.); loss of human life (e.g., from heat stress, suicides); 
public safety from forest and range fires; increased respiratory ailments; increased disease 
caused by wildlife concentrations; population migrations (rural to urban areas, migrants into 
the United States); loss of aesthetic values; reduction or modification of recreational 
activities; losses to manufacturers and sellers of recreational equipment; losses related to 
curtailed activities (hunting and fishing, bird watching, boating, etc.).  

 Other: Drought impacts that do not easily fit into any of the above categories. 

4.11.2 Regulatory Environment 
There are negligible formal regulations that pertain to drought events.  

4.11.3 Hazard Events 
Cuyahoga County has had only five occurrences of drought stage conditions (as recognized by 
NOAA) since 1996, four of which were consecutive months between June and September of 
1999. That drought caused a total of $500,000 in crop damage. No injuries, death, or property 
damage has been recorded as a result of drought.  
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Table 4-27 Drought Events Since 1996 

Location Date Type Death Injury 
Property 
Damage 

Crop 
Damage 

Bay Village 8/1/1996 Drought 0 0 0.00K 0.00K 

Cuyahoga County 6/1/1999 Drought 0 0 0.00K 0.00K 

Cuyahoga County 7/1/1999 Drought 0 0 0.00K 0.00K 

Cuyahoga County 8/1/1999 Drought 0 0 0.00K 0.00K 

Cuyahoga County 9/1/1999 Drought 0 0 0.00K 500.00K 

Totals:     0 0 0.00K 500.00K 

 

4.11.4 Historical Occurrences 
While NOAA and its National Climactic Database do not list a drought in 2012, there were 
nationwide drought conditions observed that year.  The 2012-2013 North American droughts 
began in the spring of 2012, when the lack of snow in the continental United States resulted in 
very little melt water being absorbed into the soil. Drought conditions were experienced almost 
nationwide. Multiple Ohio counties were designated as being in a moderate drought condition by 
June. The Governor of Ohio sent a memorandum to the USDA State Executive Director 
requesting primary county natural disaster designations for eligible counties due to agricultural 
losses caused by drought. The USDA reviewed this memorandum and determined that there 
were sufficient production losses in eighty-five counties to warrant a Secretarial disaster 
designation. 

4.11.5 Magnitude/Severity 
The Palmer Drought Severity Index (PDSI) was developed by Wayne Palmer in the 1960s 
and uses temperature and rainfall information in a formula to determine dryness.  It has become 
the semi-official drought index.  The Palmer Index is most effective in determining long term 
drought—a matter of several months—and is not as good with short-term forecasts (a matter of 
weeks).  It uses a 0 as normal, and drought is shown in terms of minus numbers; for example, 
minus 2 is moderate drought, minus 3 is severe drought, and minus 4 is extreme drought.   

Table 4-28 Palmer Drought Severity Index 

Drought 
Severity 

Return 
Period 
(Years) 

Description Of Possible Impacts 

Drought Monitoring Indices 

Standardized 
Precipitation 
Index (SPI) 

NDMC* 
Drought 
Category 

Palmer 
Drought 

Index 

Minor 
Drought 

3 to 4 

Going into drought; short-term dryness 
slowing growth of crops or pastures; fire risk 
above average. Coming out of drought; some 
lingering water deficits; pastures or crops not 
fully recovered. 

-0.5 to -0.7 D0 
-1.0 to -

1.9 

Moderate 
Drought 

5 to 9 

Some damage to crops or pastures; fire risk 
high; streams, reservoirs, or wells low, some 
water shortages developing or imminent, 
voluntary water use restrictions requested.  

-0.8 to -1.2 D1 
-2.0 to -

2.9 

Severe 
Drought 

10 to 17 
Crop or pasture losses likely; fire risk very 
high; water shortages common; water 
restrictions imposed 

-1.3 to -1.5 D2 
-3.0 to -

3.9 
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Extreme 
Drought 

18 to 43 
Major crop and pasture losses; extreme fire 
danger; widespread water shortages or 
restrictions 

-1.6 to -1.9 D3 
-4.0 to -

4.9 

Exceptional 
Drought 

44 + 

Exceptional and widespread crop and pasture 
losses; exceptional fire risk; shortages of 
water in reservoirs, streams, and wells 
creating water emergencies 

Less than -2 D4 
-5.0 or 

less 

Source: National Drought Mitigation Center 

Drought severity depends on numerous factors, including duration, intensity, and geographic 
extent, as well as regional water supply demands by humans and vegetation. The severity of 
drought can be aggravated by other climatic factors, such as prolonged high winds and low 
relative humidity. The magnitude of drought is usually measured in time and the severity of the 
hydrologic deficit.   

Several resources are available to evaluate drought status and estimate future expected 
conditions. The National Integrated Drought Information System (NIDIS) Act of 2006 (Public 
Law 109-430) prescribes an interagency approach for drought monitoring, forecasting, and early 
warning. The NIDIS maintains the U.S. Drought Portal (www.drought.gov), a web-based access 
point to several drought related resources. Resources include the U.S. Drought Monitor (USDM) 
and the U.S. Seasonal Drought Outlook (USSDO).

http://www.drought.gov/
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Figure 4-24 Percent time spent in drought (1895-1995) 
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4.11.6 Frequency/Probability of Future Occurrences 
Drought conditions are likely to become more frequent and persistent over the 21st century due 
to climate change. Drought related to climate change will increase pressure on Ohio water 
resources.  Decreasing snowmelt and spring stream flows coupled with increasing populations, 
anticipated hotter climate, and demand for water in southern portions of Ohio may lead to water 
shortages for residents. 

Due to the nature of drought, it is extremely difficult to predict, but through identifying various 
indicators of drought, and tracking these indicators, it provides us with a crucial means of 
monitoring drought.  Understanding the historical frequency, duration, and spatial extent of 
drought assists in determining the likelihood and potential severity of future droughts.  The 
characteristics of past droughts provide benchmarks for projecting similar conditions into the 
future.  The probability of the County experiencing a drought event can be difficult to quantify, 
but based on historical record of 3 recorded droughts since 1999, it can be stated that this type 
of event has occurred once every 4 years from 1996 through 2015.  

[(Current Year) 2015] subtracted by [(Historical Year) 1996] = 19 Years on Record 

[(Years on Record) 19] divided by [(Number of Historical Events) 5] = 3.8 

Furthermore, the historic frequency calculates that there is a 26% chance of this type of event 
occurring each year. 

The Hazard Mitigation Planning Committee, based on their best knowledge and experience, 
determined that drought events are “possible,” meaning they have between a 1% and 10% 
chance of occurrence each year. 

The National Oceanic and Atmospheric Administration Paleoclimatology Program studies 
drought by analyzing records from tree rings, lake and dune sediments, archaeological remains, 
historical documents, and other environmental indicators to obtain a broader picture of the 
frequency of droughts in the United States.  According to their research, “…paleoclimatic data 
suggest that droughts as severe as the 1950’s drought have occurred in central North America 
several times a century over the past 300-400 years, and thus we should expect (and plan for) 
similar droughts in the future.  The paleoclimatic record also indicates that droughts of a much 
greater duration than any in the 20th century have occurred in parts of North America as 
recently as 500 years ago.”  Based on this research, the 1950’s drought situation could be 
expected approximately once every 50 years or a 20% chance every ten years.  An extreme 
drought, worse than the 1930’s “Dust Bowl,” has an approximate probability of occurring once 
every 500 years or a 2% chance of occurring each decade. (NOAA, 2003)  A 500-year drought 
with a magnitude similar to that of the 1930’s that destroys the agricultural economy and leads 
to wildfires is an example of a high magnitude event.   

Impacts to vegetation and wildlife can include death from dehydration and spread of invasive 
species or disease because of stressed conditions.  However, drought is a natural part of the 
environment in Ohio and native species are likely to be adapted to surviving periodic drought 
conditions.  It is unlikely that drought would jeopardize the existence of rare species or 
vegetative communities.   

Environmental impacts are more likely at the interface of the human and natural world.  The loss 
of crops or livestock due to drought can have far-reaching economic effects.  Wind and water 
erosion can alter the visual landscape and dust can damage property.  Water-based 
recreational resources are affected by drought conditions.  Indirect impacts from drought arise 
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from wildfire, which may have additional effects on the landscape and sensitive resources such 
as historic or archeological sites. 

4.11.7 Inventory Assets and Potential Losses Due to Drought 
Drought typically does not have a direct impact on critical facilities or structures. However, 
possible losses/impacts to critical facilities include the loss of critical function due to low water 
supplies. Severe droughts can negatively affect drinking water supplies.  Should a public water 
system be affected, the losses could total into the millions of dollars if outside water is shipped 
in.  Private springs/wells could also dry up. Possible losses to infrastructure include the loss of 
potable water.  

Droughts slowly evolve over time and the population typically has ample time to prepare for its 
effects. Should a drought affect the water available for public water systems or individual wells, 
the availability of clean drinking water could be compromised. This situation would require 
emergency actions and could possibly overwhelm the local government and financial resources. 

Droughts are not likely to impact structures or infrastructure. The prolonged absence of 
precipitation is more likely to have an impact on agricultural operations than on more urban 
settings. While the County’s infrastructure may not be susceptible to the effects of a drought, the 
agricultural program’s various project areas may be impacted.     

4.11.8 Potential Losses from Drought 
Due to the nature of drought, all property in the County is expected to be impacted equally due 
to drought conditions. Agricultural land will take the brunt of the losses incurred by Drought. 

Table 4-29 Property vulnerable to Drought, Cuyahoga County Auditor 2016 

2015 Total Assessed Value 1% Loss 5% Loss 

Agriculture  $        133,377,400   $      1,333,774.00   $          6,668,870.00  

 

4.11.9 Land Use & Development Trends 
Society’s vulnerability to drought is affected by (among other things) population growth and 
shifts, urbanization, demographic characteristics, technology, water use trends, government 
policy, social behavior, and environmental awareness.  These factors are continually changing, 
and society’s vulnerability to drought may rise or fall in response to these changes.  For 
example, increasing and shifting populations put increasing pressure on water and other natural 
resources—more people need more water. 

Future development’s greatest impact on the drought hazard would possibly be to ground water 
resources.  New water and sewer systems or significant well and septic sites could use up more 
of the water available, particularly during periods of drought.  Public water systems are 
monitored, but individual wells and septic systems are not as strictly regulated.  Therefore, 
future development could have an impact on the drought vulnerabilities. 

4.11.10 Drought HIRA Summary 
As stated prior, due to the nature of drought, it is extremely difficult to predict, but through 
identifying various indicators of drought, and tracking these indicators, it provides us with a 
crucial means of monitoring drought.  Several mitigation measures will be reviewed and 
considered by the County for incorporation into future Plan updates. 

 Assessment programs 

 Water supply augmentation and development of new supplies 
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 Public awareness and education programs 

 Technical assistance on water conservation 

 Reduction and water conservation programs 

 Emergency response programs 

 Drought contingency plans 

Some of these actions can have long-term impacts, such as contingency plan development, and 
the development of water conservation and public awareness programs.  As the County gains 
more experience assessing and responding to drought, future actions will undoubtedly become 
more timely, effective, and less reactive. 
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4.12 Severe Thunderstorms 

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Severe Thunderstorms 4 1.2 1 0.3 2 0.4 2 0.2 2 0.2 2.3 

MEDIUM RISK HAZARD (2.0 – 2.9)  

4.12.1 Hazard Identification 
Extreme weather conditions can exist during any season in Ohio.  Thunderstorms, associated 
with strong winds, heavy precipitation, and lightning strikes can all be hazardous under the right 
conditions and locations.  Strong winds and tornadoes can take down trees, damage structures, 
tip high profile vehicles, and create high velocity flying debris.  Large hail can damage crops, 
dent vehicles, break windows, and injure or kill livestock, pets, and people.  Coastal storms, 
which include hurricanes, tropical storms, and nor’easters, are among the most devastating 
naturally occurring hazards in the United States and its territories.  Past events reveal the 
magnitude of damage that is possible.  In 2005, Hurricane Katrina resulted in the highest total 
damage of any natural disaster in U.S. history, an estimated $90 billion, eclipsing many times 
the damage wrought by Hurricane Andrew in 1992.   

Thunderstorms affect relatively small areas when compared with hurricanes and winter storms.  
Despite their small size, all thunderstorms are dangerous.  The typical thunderstorm is 15 miles 
in diameter and lasts an average of 30 minutes.  Of the estimated 100,000 thunderstorms that 
occur each year in the United States, about 10 percent are classified as severe.  The National 
Weather Service considers a thunderstorm severe if it produces hail at least 3/4 inch in 
diameter, winds of 58 MPH or stronger, or a tornado.  Every thunderstorm needs three basic 
components: (1) moisture to form clouds and rain (2) unstable air which is warm air that rises 
rapidly and (3) lift, which is a cold or warm front capable of lifting air to help form thunderstorms.  

Lightning, although not considered severe by the National Weather Service definition, can 
accompany heavy rain during thunderstorms.  Lightning develops when ice particles in a cloud 
move around, colliding with other particles.  These collisions cause a separation of electrical 
charges.  Positively charged ice particles rise to the top of the cloud and negatively charged 
ones fall to the middle and lower sections of the cloud.  The negative charges at the base of the 
cloud attract positive charges at the surface of the Earth.  Invisible to the human eye, the 
negatively charged area of the cloud sends a charge called a stepped leader toward the ground.  
Once it gets close enough, a channel develops between the cloud and the ground.  Lightning is 
the electrical transfer through this channel.  The channel rapidly heats to 50,000 degrees 
Fahrenheit and contains approximately 100 million electrical volts.  The rapid expansion of the 
heated air causes thunder. 

Hail develops when a super cooled droplet collects a layer of ice and continues to grow, 
sustained by the updraft.  Once the hail stone cannot be held up any longer by the updraft, it 
falls to the ground.  Nationally, hailstorms cause nearly $1 billion in property and crop damage 
annually, as peak activity coincides with peak agricultural seasons.  Severe hailstorms also 
cause considerable damage to buildings and automobiles, but rarely result in loss of life.  
Hailstones are usually less than two inches in diameter and can fall at speeds of 120 miles per 
hour (mph), which can be destructive to roofs, buildings, automobiles, vegetation, and crops. 
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Since 1956, 12 federally or state declared severe thunderstorm weather events have occurred 
in Cuyahoga County as shown in Table 4-30. According to FEMA Declarations and Ohio 
Emergency and Disaster Proclamations (1956 to present), these events include: severe storms, 
heavy rain, high winds, flooding, landslides, and mud flows. 

Table 4-30 Severe Weather Federal Declarations 

Declaration 
Date 

Disaster Type 
Disaster 
Number 

 Public Assistance  

DR-191 Tornadoes & Severe Storms 4/14/1965  

DR-266 Tornadoes, Severe Storms & Flooding 7/15/1969  

DR-377 Severe Storms & Flooding 4/27/1973  

DR-480 Winds, Tornadoes, Heavy Rains & Flooding 9/11/1975  

DR-831 Severe Storms & Flooding 6/10/1989  

DR-870 Severe Storms, Tornadoes, Flooding 8/4/1992 $788,642 

DR-1444 Severe Storms, Tornadoes 11/18/2002 Individual Assistance Only 

DR-1484 Tornadoes, Flooding, Severe Storms, High Winds 8/1/2003 Individual Assistance Only 

DR-1519 Flood, Severe Summer Storm 6/3/2004 $2,798,567 

DR-1556 SEVERE STORMS AND FLOODING 9/19/2004  

DR-1651 Severe Summer Storm, Straight Line Winds, Flooding 7/2/2006 Individual Assistance Only 

EM-3346 Severe Storms 6/30/2012  

 
*Events may have occurred over multiple counties, so damage may represent only a fraction of the total event damage and 

may not be specific to Cuyahoga County 

 

4.12.2 Regulatory Environment 
There are negligible formal regulations that pertain to thunderstorm events. 

4.12.3 Hazard Events 
Dangerous and damaging aspects of a severe storm are tornadoes, hail, lightning strikes, flash 
flooding, and winds associated with downbursts and microbursts.  Reported severe weather 
events over the past 60 years provides an acceptable framework for determining the magnitude 
of such storms that can be expected and planned for accordingly.  FEMA places this region in 
Zone IV (250 MPH) for structural wind design (Federal Emergency Management Agency, 
2004b).   

4.12.3.1 Hail Events  
Large hail can damage structures, break windows, dent vehicles, ruin crops, and kill or injure 
people and livestock.  Based on past occurrences, hail sizes greater than 3 inches in diameter 
are possible and should be accounted for in future planning activities. 

There have been 237 recorded hail events associated with thunderstorms that have either 
directly or indirectly impacted the County and the immediately surrounding jurisdictions since 
1955.  

Table 4-31 Cuyahoga County Hail Events Since 1955 

Date Range # Of Events Death Injury 
Property 
Damage 

Crop 
Damage 

1955 - 2015 237 0 1 $6,261,000 $0 

TOTALS: 0 0 $6,261,000 $0 
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Reported hail events over the past 60 years provide an acceptable framework for determining 
the future occurrence in terms of frequency for such events.  The probability of experiencing a 
hail event associated with damages or injury can be difficult to quantify, but based on historical 
record of 90 hail events since 1955, it can reasonably be assumed that this type of event has 
occurred once every 0.67 years from 1955 through 2015.  

[(Current Year) 2015] subtracted by [(Historical Year) 1955] = 60 Years on Record 

[(Years on Record) 60] divided by [(Number of Historical Events) 237] = 0.25 

Furthermore, the historic frequency calculates that there is a 100% chance of this type of event 
occurring each year. 

4.12.3.2 Thunderstorm Wind Events  
Non-tornadic, thunderstorm and non-thunderstorm winds over 100 mph should also be 
considered in future planning initiatives.  These types of winds can remove roofs, move mobile 
homes, topple trees, take down utility lines, and destroy poorly-built or weak structures. 

There have been 389 recorded severe wind events associated with thunderstorms since 1955.  

Table 4-32 Thunderstorm Wind Events Since 1955 

Date Range # Of Events Type Death Injury 
Property 
Damage 

Crop 
Damage 

1955 - 2015 389 Thunderstorm Wind 12 10 $22,072,000 $0 

TOTALS: 2 14 $22,072,000 $0 

 
Reported thunderstorm winds over the past 60 years provide an acceptable framework for 
determining the future occurrence in terms of frequency for such events.  The probability of 
experiencing thunderstorm winds associated with damages or injury can be difficult to quantify, 
but based on historical record of 198 thunderstorm wind events since 1950, it can reasonably be 
assumed that this type of event has occurred once every 0.30 years from 1955 through 2015.  

(Current Year) 2015] subtracted by [(Historical Year) 1955] = 60 Years on Record 

[(Years on Record) 60] divided by [(Number of Historical Events) 389] = 0.15 

Furthermore, the historic frequency calculates that there is a 100% chance of this type of event 
occurring each year. 

4.12.3.3 Lightning Events  
Except in cases where significant forest or range fires are ignited, lightning generally does not 
result in disasters.  For the period of 1996 to 2015, NOAA reported 11 events for Cuyahoga 
County and its jurisdiction. As result of these, two deaths and six injuries were recorded. 
$195,000 in property damage was also recorded. 
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Figure 4-25 Flash Density associated with Lightning Strikes 

 
 

Table 4-33 Lightning Strikes in Cuyahoga County Since 1999 

Date Range # Of Events Death Injury 
Property 
Damages 

Crop 
Damage 

1996 – 2015 11 2 6 $195,000 $0 

TOTAL 2 6 $195,000 $0 

 
Reported lightning strikes over the past 16 years provide an acceptable framework for 
determining the future occurrence in terms of frequency for such events.  The probability of 
experiencing a lightning strike associated with damages or injury can be difficult to quantify, but 
based on historical record of 5 lightning strikes since 1999 that have either caused damages to 
buildings and infrastructure or resulted in an injury or death, it can reasonably be assumed that 
this type of event has occurred once every 3.20 years from 1999 through 2015.  

[(Current Year) 2015] subtracted by [(Historical Year) 1996] = 19 Years on Record 

[(Years on Record) 19] divided by [(Number of Historical Events) 11] = 1.73 

Furthermore, the historic frequency calculates that there is a 57.89% chance of this type of 
event occurring each year. 

4.12.4 Historical Occurrences 

Cuyahoga County has been part of 13 federal disaster declarations involving severe storms, or 
hazards related to severe storms. These can be found in Table 4-34. 

Table 4-34 Severe Storm Disaster Declarations 

Disaster 
Number 

Disaster 
Type 

Title 

4098 DR Severe storms and flooding due to the remnants of hurricane sandy 

3346 EM Severe storms 

1651 DR Severe storms, tornadoes, straight line winds, and flooding 

1556 DR Severe storms and flooding 
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1519 DR Severe storms and flooding 

1484 DR Tornadoes, flooding, severe storms, and high winds 

1444 DR Severe storms and tornadoes 

951 DR Severe storms, tornadoes & flooding 

831 DR Severe storms & flooding 

480 DR Winds, tornadoes, heavy rains & flooding 

377 DR Severe storms & flooding 

266 DR Tornadoes, severe storms & flooding 

191 DR Tornadoes & severe storms 

 

September 25, 1994: Lightning and large hail, driven by strong winds, occurred at a number of 
locations including Bedford and Oakwood where hail covered the ground like snow and stripped 
foliage from trees.  Numerous homes and businesses reported damage to siding, roofs, 
windows, and vehicles.  A MetroParks ranger at Brookside Park was injured when lightning 
struck a nearby light pole, then jumped to the tree that he was standing under, striking him. This 
even did approximately $5 million in damage. 

October 30, 1996: A deep low pressure moving east across Ontario Canada brought winds of 
60 to 70 miles per hour, with higher gusts, to Northern Ohio. Trees, limbs and power lines were 
downed, some across roads, and others on cars and buildings causing considerable damage. In 
Cuyahoga County, at Cleveland Hopkins Airport, a stewardess was blown off the steps of a 
commuter plane but was not injured. At least 2 cars, a truck and a house were struck by falling 
trees in Bay Village and shingles were blown from roofs in Berea. A 16 ton concrete wall at a 
Revco drugstore under construction in Akron in Summit County was toppled and, in Springfield 
Township, a storage facility under construction was destroyed. A wind gust of 67 miles per hour 
was reported at Kent in Portage County. A wind gust of 79 miles per hour was reported at 
Fairport Harbor in Lake County. A 71 mile per hour wind gust was reported in Ashtabula County. 
This event caused approximately $7.6 million in damage. 

July 26, 2005: A line of severe thunderstorms raced southeast onshore from Lake Erie during 
the late afternoon hours of the 26th. At Burke Lakefront Airport, seven aircrafts received either 
major damage or were totally destroyed as a result of the 75 mph winds. Three airplanes were 
ripped from their tiedown straps and thrown across the airport by the severe winds. The planes 
crashed into each other as they were thrown across the airfield and at least two of the three 
landed up against the airport fence. There was a report of an office building in the downtown 
area of Cleveland that had several windows blown out. The glass from the windows landed on 
several cars causing major damage to them. Across the remainder of the County, numerous 
trees, large limbs, and power lines were downed. This event cause approximately $750,000 in 
damage. 

August 10, 2009:  A cold front was located northwest of the region during the afternoon and 
evening hours of the 10th. A warm and unstable airmass caused showers and thunderstorms to 
develop shortly after noon and persist through the afternoon and evening hours. Some of the 
thunderstorms became severe producing severe winds and hail. Dozens of trees were reported 
down throughout Shaker Heights. Power lines were also downed causing thousands of people 
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in the area to lose power. Several streets were closed by downed trees and power lines. This 
event caused approximately $150,000 in damage. 

April 28, 2011: An area of very strong low pressure moved northeast across the Great Lakes 
during the evening hours of April 27th and the morning hours of the 28th. A strong cold front 
swept east across northern Ohio prior to daybreak on the 28th. Following the passage of the 
cold front, strong northwesterly winds developed over northern Ohio. Peak winds at most 
locations occurred during the predawn hours of the 28th. Winds gusted to as much as 70 mph in 
some areas and damage was reported. Most of the damage was from downed trees, power 
lines and utility poles. Hundreds of homes also sustained damage, mainly from lost roofing or 
siding. A semi truck was blown over in Marion County. Scattered power outages were also 
reported across the area with over 100,000 homes and businesses affected. The peak wind 
gusts measured at Burke Lakefront Airport in Cuyahoga County was 67 mph. This event caused 
approximately $200,000 in damage. 

June 29, 2012:  A very hot and potentially unstable air mass interacted with northwesterly flow 
aloft to produce a derecho across northern Illinois. This derecho then moved rapidly east 
southeast across the Ohio Valley producing widespread straight line wind damage. This rare 
derecho affected nearly every county in southeast Indiana, northern Kentucky, and 
southwestern Ohio with severe winds. This caused widespread power outages that lasted 
several days in some locations. Isolated large hail also occurred with the stronger portions of 
the system.  This storm system resulted in $1.5 million in damages across the central Ohio 
area.     

July 10, 2013: A hot and humid airmass over the Ohio Valley was broken up on the 10th by a 
shortwave trough and a surface cold front that came moved through during the afternoon hours. 
A line of intense thunderstorms developed ahead of the advancing cold front during the 
afternoon hours. Thunderstorm wind gusts in excess of 70 mph were reported. Seneca and 
Sandusky Counties in north central Ohio were especially hard hit. Thousands of downed trees 
and widespread power outages were reported.  As many as 250,000 electric customers 
throughout the state lost power during the evening. The strong winds tore a section of roofing off 
of Cleveland City Hall. A brick and block wall was also toppled at a nearby subway station. 

4.12.5 Magnitude/Severity 
Thunderstorm watches and warnings are issued by the National Weather Service.  There are no 
watches or warnings for lightning.  Figure 4-26 explains the difference between watches and 
warnings, as used by the NWS.   
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Figure 4-26 National Weather Service Watch vs Warning 

 

The Beaufort scale is a scale for measuring wind speeds. It is based on observation rather than 
accurate measurement. It is the most widely used system to measure wind speed today. There are 
twelve levels, plus 0 for "no wind." 

Table 4-35 Beaufort Scale 

Beaufort 
number 

MPH Description Observation 

0 <1 Calm Calm. Smoke rises vertically. 

1 1-3 Light air Wind motion visible in smoke 

2 3-7 Light breeze 
Wind felt on exposed skin. Leaves 
rustle. 

3 8-12 Gentle breeze 
Leaves and smaller twigs in constant 
motion. 

4 13-17 Moderate breeze 
Dust and loose paper raised. Small 
branches begin to move. 

5 18-24 Fresh breeze 
Branches of a moderate size move. 
Small trees begin to sway. 

6 25-30 Strong breeze 

Large branches in motion. Whistling 
heard in overhead wires. Umbrella use 
becomes difficult. Empty plastic 
garbage cans tip over. 

7 31-38 High wind, Moderate Gale, Near Gale 

Whole trees in motion. Effort needed to 
walk against the wind. Swaying of 
skyscrapers may be felt, especially by 
people on upper floors. 

8 39-46 Fresh Gale 
Twigs broken from trees. Cars veer on 
road. 
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9 47-54 Strong Gale 

Larger branches break off trees, and 
some small trees blow over. 
Construction/temporary signs and 
barricades blow over. Damage to circus 
tents and canopies. 

10 55-63 Whole Gale/Storm 

Trees are broken off or uprooted, 
saplings bent and deformed, poorly 
attached asphalt shingles and shingles 
in poor condition peel off roofs. 

11 64-72 Violent storm 

Widespread vegetation damage. More 
damage to most roofing surfaces, 
asphalt tiles that have curled up and/or 
fractured due to age may break away 
completely. 

12 ≥73 Hurricane-force 

Considerable and widespread damage 
to vegetation, a few windows broken, 
structural damage to mobile homes and 
poorly constructed sheds and barns. 
Debris may be hurled about. 

 

Hail sizes can differ greatly from one storm to another depending on the strength of the storm’s 
updraft.  Stronger updrafts can create larger hailstones, which in turn causes more 
damage.  This makes reporting the size of hail important for public safety.  The preferred hail 
measurement method is to use a ruler to measure the diameter of the hail stone along its 
longest axis.  However, various coins and balls are often used when reporting hail size.  

Table 4-36 Hail Size Comparison Table 

Common Object 
Size In 

Diameter 

 

Pea 0.25 Inch 

Penny or Dime 0.75 Inch 

Quarter 1.00 Inch 

Half Dollar 1.25 Inch 

Golf Ball 1.75 Inch 

Tennis Ball 2.50 Inch 

Baseball 2.75 Inch 

Grapefruit 4.00 Inch 

 

4.12.6 Frequency/Probability of Future Occurrences 
 

Table 4-37 Probability of Thunderstorm Events  

Hazard  
Number of Events 

in Historic 
Record 

Number of Years in 
Historic Record 

Historic 
Recurrence 

Interval (years) 

Historic Frequency 
(% chance/year) 

Thunderstorm Wind 389 60 0.15 100% 

Hail 237 60 0.25 100% 

Lightning 11 19 1.73 57.89% 
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4.12.7 Inventory Assets Exposed to Thunderstorms 
Damage to inventory assets exposed to severe thunderstorms is dependent on the age of the 
building, type, construction material used, and condition of the structure.  Heavy wind loads on 
structures can cause poorly constructed roofs to fail, and hail is known to damage roofs and 
siding of structures, rendering the building more susceptible to water damage.   

All County assets can be considered at risk from severe thunderstorms.  This includes 100 
percent of the County population and all buildings and infrastructure.  Damages primarily occur 
as a result of high winds, lightning strikes, hail, and flooding.  Most structures, including critical 
facilities, should be able to provide adequate protection from hail but the structures could suffer 
broken windows and dented exteriors.  Those facilities with back-up generators are better 
equipped to handle a severe weather situation should the power go out.  

4.12.8 Potential Losses from Thunderstorms 
A timely forecast may not be able to mitigate the property loss, but could reduce the casualties 
and associated injury.  It appears possible to forecast these extreme events with some skill, but 
further research needs to be done to test the existing hypothesis about the interaction between 
the convective storm and its environment that produces the extensive swath of high winds.  
Severe thunderstorms will remain a highly likely occurrence for the County.  Lightning and hail 
may also be experienced in the area due to such storms.   

Table 4-38 Damage Estimates for Thunderstorms  

Category 
Time Period On 

Record 
# Events Damages 

Avg. Damage Per 
Event 

Thunderstorm Winds 1955-2015 389 $22,072,000 $56,740 

Hail 1955-2015 237 $6,261,000 $26,418 

Lightning 1999-2015 11 $195,000 $17,727 

 
There is no way to predict an area that will be impacted by thunderstorm winds, hail storms or 
lightning strikes.  An individual thunderstorm is unlikely to damage large numbers of structures 
on its own.  However, the side effects of a thunderstorm (hail, winds and lightning), have the 
ability to cause damage to structures and property throughout the County.  Nationally, insurance 
claims resulting from hailstorm damage increased 84% ($467,602 to $861,579) from 2010 to 
2012 according to the National Insurance Claim Bureau.  Hail can damage homes and vehicles, 
as well as crops.  Hail is the third leading cause of crop failure in the United States.  While 
drought was by far the leading cause of crop failures in 2012, at 79%, thunderstorms and their 
hazards accounted for over $1 Billion in losses nationwide in 2012.  These losses, resulting 
from thunderstorms, can be difficult to overcome.  Insurance policies offer some relief from the 
losses, both for homeowners and farmers. 
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Table 4-39 Properties vulnerable to Severe Thunderstorms, Cuyahoga County Auditor 2016 
 

2016 Total Cost 1% Damage 5% Damage 

Residential $ 51,512,930,500   $ 515,129,305.00   $ 2,575,646,525.00  

Critical Facilities 

Day Care Facility $ 2,345,520,400   $ 23,455,204.00   $ 117,276,020.00  

Fire Station / EMS Station $ 338,764,500   $ 3,387,645.00   $ 16,938,225.00  

Hospital / Medical Center $ 1,648,339,600   $ 16,483,396.00   $ 82,416,980.00  

Law Enforcement $ 147,178,700   $ 1,471,787.00   $ 7,358,935.00  

Nursing Home $ 774,625,500   $ 7,746,255.00   $ 38,731,275.00  

School $ 2,827,088,700   $ 28,270,887.00   $ 141,354,435.00  

TOTAL VALUE $ 59,594,447,900   $ 595,944,479.00   $ 2,979,722,395.00  

 
 

4.12.9 Land Use & Development Trends 
All future structures built by the County will likely be exposed to severe thunderstorm damage.  
The County needs to adhere to building codes, and therefore, new development can be built to 
current standards.   

4.12.10 Thunderstorm HIRA Summary 
Cuyahoga County is subject to severe storms ranging from thunderstorms to tropical storms 
which have the potential to cause flash flooding, tornadoes, downbursts, and debris.  The 
severe thunderstorms profile is primarily concerned with past and future damages from high 
winds, lightning, and hail. Flooding is covered as a separate hazard, including flooding that 
occurs from a heavy precipitation event.   

Mitigation of building damage has been most successful where strict building codes for high-
wind influence areas and designated special flood hazard areas have been adopted and 
enforced by local governments, and the builders have complied. Proven techniques are 
available to reduce lightning damage by grounding techniques for buildings.   

Post-disaster mitigation efforts include buyout programs, relocations, structural elevations, 
improved open-space preservation, and land use planning within high-risk areas.  Due to the 
significant risk from severe storms, the County will remain proactive in its mitigation efforts to 
help build sustainability.   
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4.13 Tornado  

Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Tornado 3 0.9 2 0.6 1 0.2 4 0.4 2 0.2 2.3 

MEDIUM RISK HAZARD (2.0 – 2.9)  

 

4.13.1 Hazard Identification 
Wind can be defined as the motion of air relative to the earth’s 
surface.  The horizontal component of the three-dimensional 
flow and the near-surface wind phenomenon are the most 
significant aspects of the hazard.  Extreme windstorm events 
are associated with extra tropical and tropical cyclones, winter 
cyclones, and severe thunderstorms and accompanying 
mesoscale offspring such as tornadoes and downbursts.  
Winds vary from zero at ground level to 200-mph in the upper 
atmospheric jet stream at 6 to 8 miles above the earth’s 
surface.  

The damaging effects of windstorms associated with 
hurricanes may extend for distances in excess of 100 miles 
from the center of storm activity.  For coastal areas from 
Texas to Maine, tropical cyclone winds may exceed 100 mph.  
Severe thunderstorms can produce wind downbursts and 
microbursts, as well as tornadoes.  Nationwide, severe 
windstorms result in as many as 1,000 tornadoes annually.   

A tornado is a violent windstorm characterized by a 
twisting, funnel-shaped cloud extending to the ground.  Tornadoes are most often generated by 
thunderstorm activity (but sometimes result from hurricanes or tropical storms) when cool, dry 
air intersects and overrides a layer of warm, moist air forcing the warm air to rise rapidly.  The 
damage caused by a tornado is a result of high wind velocities and wind-blown debris.  
According to the National Weather Service, tornado wind speeds can range between 30 to more 
than 300 miles per hour.  They are more likely to occur during the spring and early summer 
months of March through June and are most likely to form in the late afternoon and early 
evening.  Most tornadoes are a few dozen yards wide and touchdown briefly, but even small, 
short-lived tornadoes can inflict tremendous damage.  Destruction ranges from minor to 
catastrophic depending on the intensity, size, and duration of the storm.  Structures made of 
light materials such as mobile homes are most susceptible to damage.  Each year, an average 
of over 800 tornadoes is reported nationwide, resulting in an average of 80 deaths and 1,500 
injuries (NOAA, 2002).   

Strong winds can also occur outside of tornadoes, severe thunderstorms, and winter storms.  
These winds typically develop with strong pressure gradients and gusty frontal passages.  The 
closer and stronger two systems (one high pressure, one low pressure) are, the stronger the 
pressure gradient, and therefore, the stronger the winds are.   

Downburst winds, which can cause more widespread damage than a tornado, occur when air 
is carried into a storm’s updraft, cools rapidly, and comes rushing to the ground.  Cold air is 
denser than warm air, and therefore, wants to fall to the surface.  On warm summer days, when 
the cold air can no longer be supported up by the storm’s updraft, or an exceptional downdraft 
develops, the air crashes to the ground in the form of strong winds.  These winds are forced 

Figure 4-27 Example of a Tornado  
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horizontally when they reach the ground and can cause significant damage.  These types of 
strong winds can also be referred to as straight-line winds.  Downbursts with a diameter of less 
than 2.5 miles are called microbursts and those with a diameter of 2.5 miles or greater are 
called macrobursts.  A derecho, or bow echo, is a series of downbursts associated with a line of 
thunderstorms.  This type of phenomenon can extend for hundreds of miles and contain wind 
speeds in excess of 100 mph. 

4.13.2 Regulatory Environment 
There are negligible formal regulations that pertain to tornadoes.  While there are suggested 
protective measures, especially for mobile/modular homes, these are generally not required in 
local codes.   

4.13.3 Hazard Events 
The County may experience intense winds from thunderstorms, tornadoes, and even the 
remnants of hurricanes and tropical storms. Tornadoes can occur any time of the year, though, 
peak tornado occurrences are in March through October as past county records indicate.  All 
tornadic events in Cuyahoga County will be displayed in this section.   

 
Table 4-40 Tornado Events in Cuyahoga County (1951-2015) 

Location Date Time Type Magnitude Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Cuyahoga Co. 6/22/1951 15:30 Tornado F2 0 0 $2,500,000 $0.00 

Cuyahoga Co. 5/24/1952 15:05 Tornado F1 0 0 $25,000 $0.00 

Cuyahoga Co. 6/8/1953 20:00 Tornado F4 6 300 $0.00 $0.00 

Cuyahoga Co. 8/20/1962 20:30 Tornado F2 4 20 $2,500,000 $0.00 

Cuyahoga Co. 4/11/1965 22:20 Tornado F4 1 100 $25,000,000 $0.00 

Cuyahoga Co. 9/29/1966 15:45 Tornado F3 0 20 $2,500,000 $0.00 

Cuyahoga Co. 7/15/1970 2:15 Tornado F2 0 1 $250,000 $0.00 

Cuyahoga Co. 5/8/1973 16:00 Tornado F0 0 0 $2,500 $0.00 

Cuyahoga Co. 4/2/1977 20:57 Tornado F1 0 0 $2,500,000 $0.00 

Cuyahoga Co. 5/2/1983 14:55 Tornado F3 1 25 $25,000,000 $0.00 

Cuyahoga Co. 3/31/1985 16:25 Tornado F0 0 0 $250,000 $0.00 

Cuyahoga Co. 7/12/1992 18:42 Tornado F0 0 0 $250,000 $0.00 

Valley View 7/28/1999 22:58 Tornado F1 0 0 $175,000 $0.00 

Solon 11/10/2002 19:08 Tornado F1 0 0 $6,800,000 $0.00 

Lyndhurst 7/20/2013 2:35 Tornado EF1 0 0 $350,000 $0.00 

Totals:  12 466 $68,103,000 $0.00 
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Figure 4-28 Cuyahoga County Tornado Tracks 
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4.13.4 Historical Occurrences 

June 8, 1953: In the evening hours of June 8th, a twister was spotted near Cleveland Hopkins 
Airport. At thirty-three yards wide, it was categorized as an F-4. The tornado ripped across 
Cuyahoga County, damaging 2000 homes, injuring over 200, and killing 9 people. By the time 
the funnel cloud ascended, it had caused $13,410,000 in crop damage, and $19,320,000 in 
property damage. 

September 29, 1966: At 3:45 PM an F-3 tornado descended near Beachwood.  The tornado 
was estimate to be approximately 60 yards wide. It was estimated to be an F-3. The storm 
caused an estimated $2.5 million in property damage. Though there were no fatalities, the storm 
injured 20 people before ascending near Moreland Hills, leaving a path of 4.5 miles behind it.  

May 2, 1983: A tornado touched down in Broadview Heights and moved east causing severe 
damage in Brecksville, Bedford Heights, and Solon. One woman in Broadview Heights was 
killed by falling debris as she took shelter in her bedroom. At least twenty-five large homes were 
destroyed and nearly 100 others damaged. Damage estimates along the storm’s 12-miles-long 
path were $10 million. The tornado was categorized as an F-3. 

July 28, 1999: The tornado touched down near Schrieber Road then travelled south into 
Summit County. The damage path was around four miles in length and was non-continuous. 
Approximately 200 trees were downed along the damage path. A house in Valley View had 
several windows blown out and also suffered roof and chimney damage. The roof of the house 
was penetrated in couple of spots by flying debris. A small building nearby was blown off of its 
foundation and a car was also significantly damaged in the area. Several other homes and a 
barn sustained roof damage from fallen trees and one house had all of its window screens 
blown out. A semi trailer was flipped on its side near Hub Park. 

November 10, 2002: An F1 tornado crossed into Cuyahoga County from Summit County to the 
south of Glenwillow. The tornado traveled northeast for about four miles and dissipated to the 
east of Solon. The tornado caused some home damage in Glenwillow and tore the roof off of a 
business. After moving across a few open fields the tornado crossed into Solon along Pettibone 
Road. Several homes were damaged on Selworthy and Hollycock Lanes in the Liberty Hill 
subdivision just north of Pettibone. As the tornado continued northeast it damaged several more 
homes in the Hunt Club subdivision near the intersection of SOM Center and Arthur Roads. 
Next hit was the Solon Middle School on SOM Center Road just north of Arthur Road. The 
school sustained over $2 million in roof and structural damages. As the tornado continued 
northeast it caused damage in the Ayleshire subdivision along Aurora Road. More home 
damage occurred along Liberty Street near the railroad tracks and on Windy Hill Lane. The 
tornado finally dissipated on the eastern edge of Solon near Bainbridge Road after damaging 
around 100 homes in the county. Most of the home damage was minor, but dozens of cars were 
damaged or destroyed and hundreds of trees and power poles downed. The damage path was 
generally 50 to 100 yards in width. 

July 20, 2013: An EF1 tornado touched just northwest of the Ursuline College campus around 
3:35 am. The tornado continued south southeast across a part of the campus, crossed 
Fairmount Boulevard and finally lifted as it moved across a country club. Substantial damage 
was done to a gymnasium on the campus. The tornado caused a wall to collapse and tore off a 
part of the roof. Other buildings nearby sustained lesser amounts of roof damage. Many trees 
were also toppled or snapped along the damage path which was up to 200 yards in width and 
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around a mile and a third in length. There was also evidence of straight line wind damage in the 
area. 

4.13.5 Magnitude/Severity 
The Enhanced Fujita Scale, also known as the “EF-Scale,” measures tornado strength and 
associated damages.  The EF-Scale is an update to the earlier Fujita scale that was published 
in 1971.  It classifies United States tornadoes into six intensity categories, as shown in table 
below, based upon the estimated maximum winds occurring within the wind vortex. The EF-
Scale has become the definitive metric for estimating wind speeds within tornadoes based upon 
the damage done to buildings and structures since it was implemented through the National 
Weather Service in 2007. 

Table 4-41 Enhanced Fujita Scale and Associated Damage 

EF-Scale 
Number 

Wind 
Speed 
(MPH) 

Type Of Damage Possible 

EFO 65-85 

Minor damage: Peels surface off some roofs; some damage to gutters or 

siding; branches broken off trees; shallow-rooted trees pushed over. 
Confirmed tornadoes with no reported damage (i.e., those that remain in open 
fields) are always rated EF0. 

EF1 86-110 
Moderate damage: Roofs severely stripped; mobile homes overturned or 

badly damaged; loss of exterior doors; windows and other glass broken. 

EF2 111-135 
Considerable damage: Roofs torn off well-constructed houses; foundations of 

frame homes shifted; mobile homes completely destroyed; large trees 
snapped or uprooted; light-object missiles generated; cars lifted off ground. 

EF3 136-165 

Severe damage: Entire stories of well-constructed houses destroyed; severe 

damage to large buildings such as shopping malls; trains overturned; trees 
debarked; heavy cars lifted off the ground and thrown; structures with weak 
foundations blown away some distance. 

EF4 166-200 
Devastating damage: Well-constructed houses and whole frame houses 

completely leveled; cars thrown and small missiles generated. 

EF5 >200 

Extreme damage: Strong frame houses leveled off foundations and swept 

away; automobile-sized missiles fly through the air in excess of 100 m (300 
ft.); steel reinforced concrete structure badly damaged; high-rise buildings 
have significant structural deformation. 

 
The Storm Prediction Center has developed damage indicators to be used with the Enhanced 

Fujita Scale for different types of buildings but can be also be used to classify any high wind 

event.  Some of the indicators for different building types are shown in tables below.  

Table 4-42 Institutional Buildings 

Damage Description Wind Speed Range (Expected In Parentheses) 

Threshold of visible damage 59-88 MPH (72 MPH) 

Loss of roof covering (<20%)  72-109 MPH (86 MPH) 

Damage to penthouse roof & walls, loss of rooftop 
HVAC equipment 

75-111 MPH (92 MPH) 

Broken glass in windows or doors 78-115 MPH (95 MPH) 

Uplift of lightweight roof deck & insulation, significant 
loss of roofing material (>20%) 

95-136 MPH (114 MPH) 

Façade components torn from structure 97-140 MPH (118 MPH) 

Damage to curtain walls or other wall cladding 110-152 MPH (131 MPH) 
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Uplift of pre-cast concrete roof slabs 119-163 MPH (142 MPH) 

Uplift of metal deck with concrete fill slab 118-170 MPH (146 MPH) 

Collapse of some top building envelope 127-172 MPH (148 MPH) 

Significant damage to building envelope 178-268 MPH (210 MPH) 

Source: Storm Prediction Center, 2009 

 

Table 4-43 Educational Institutions (Elementary) 

Damage Description Wind Speed Range (Expected In Parentheses) 

Threshold of visible damage 55-83 MPH (68 MPH) 

Loss of roof covering (<20%) 66-99 MPH (79 MPH) 

Broken windows 71-106 MPH (87 MPH) 

Exterior door failures 83-121 MPH (101 MPH) 

Uplift of metal roof decking; significant loss of roofing 
material (>20%); loss of rooftop HVAC 

85-119 MPH (101 MPH) 

Damage to or loss of wall cladding 92-127 MPH (108 MPH) 

Collapse of tall masonry walls at gym, cafeteria, or 
auditorium 

94-136 MPH (114 MPH) 

Uplift or collapse of light steel roof structure 108-148 MPH (125 MPH) 

Collapse of exterior walls in top floor 121-153 MPH (139 MPH) 

Most interior walls of top floor collapsed 133-186 MPH (158 MPH) 

Total destruction of a large section of building envelope 163-224 MPH (192 MPH) 

Source: Storm Prediction Center, 2009 

Table 4-44 Metal Building Systems 

Damage Description Wind Speed Range (Expected In Parentheses) 

Threshold of visible damage 54-83 MPH (67 MPH) 

Inward or outward collapsed of overhead doors 75-108 MPH (89 MPH) 

Metal roof or wall panels pulled from the building 78-120 MPH (95 MPH) 

Column anchorage failed 96-135 MPH (117 MPH) 

Buckling of roof purlins 95-138 MPH (118 MPH) 

Failure of X-braces in the lateral load resisting system 118-158 MPH (138 MPH) 

Progressive collapse of rigid frames 120-168 MPH (143 MPH) 

Total destruction of building 132-178 MPH (155 MPH) 

Source: Storm Prediction Center, 2009 

Table 4-45 Electric Transmission Lines 

Damage Description Wind Speed Range (Expected In Parentheses) 

Threshold of visible damage 70-98 MPH (83 MPH) 

Broken wood cross member 80-114 MPH (99 MPH) 

Wood poles leaning 85-130 MPH (108 MPH) 

Broken wood poles 98-142 MPH (118 MPH) 

 
Improved and consistent building codes have been considered as a key measure to mitigate life 
and property losses associated with tornadoes and wind events.  All of Cuyahoga County is 
equally at risk to tornado damage.   
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4.13.6 Frequency/Probability of Future Occurrences 
Reported tornado events over the past 61 years provide an acceptable framework for 
determining the future occurrence in terms of frequency for such events.  The probability of 
experiencing a tornado event, although infrequent, can be difficult to quantify, but based on 
historical record of 15 tornado events since 1951, it can reasonably be assumed that this type of 
event has occurred once every 4.07 years from 1951 through 2015.  

[(Current Year) 2015] subtracted by [(Historical Year) 1951] = 64 Years on Record 

[(Years on Record) 61] divided by [(Number of Historical Events) 15] = 4.07 

Furthermore, the historic frequency calculates that there is a 24.59% chance of this type of 
event occurring each year. 

4.13.7 Inventory Assets Exposed to Tornadoes 
All assets located in Cuyahoga County can be considered at risk from tornadoes and wind 
events. This includes 1,259,828 people, or 100% of the County’s population and all critical 
facilities, structures, and infrastructure. 

4.13.8 Potential Losses from Tornadoes 
While all County assets are considered at risk from this hazard, a particular tornado would only 
cause damages along its specific track. A high-magnitude tornado sweeping through densely-
populated portions of the County would have extensive injuries, deaths, and economic losses. 
There is no way to be sure how many people would be injured or killed due to the difference 
time of day and year can make, but property values can provide an estimate of economic 
losses. 

Table 4-46 Properties Vulnerable to Tornadoes, Cuyahoga County Auditor 2016 

 

 

 

 

 

 

 

 

4.13.9 Land Use & Development Trends 
Improved and consistent building codes have been considered as a key measure to mitigate life 
and property losses associated with tornadoes and wind events.  All Cuyahoga County property 
is equally at risk to tornado damage and there are no locations of high-risk exposure. 

4.13.10 Tornadoes HIRA Summary 
It’s difficult to separate the various wind components that cause damage from other wind-related 
natural events that often occur to generate tornadoes.  For example, hurricanes with intense 
winds often spawn numerous tornadoes or generate severe thunderstorms producing strong, 

Cuyahoga County Assessed Value 

2016 Total Cost 1% Damage 5% Damage 

Residential $ 51,512,930,500   $ 515,129,305.00   $ 2,575,646,525.00  

Critical Facilities 

Day Care Facility $ 2,345,520,400   $ 23,455,204.00   $ 117,276,020.00  

Fire Station / EMS Station $ 338,764,500   $ 3,387,645.00   $ 16,938,225.00  

Hospital / Medical Center $ 1,648,339,600   $ 16,483,396.00   $ 82,416,980.00  

Law Enforcement $ 147,178,700   $ 1,471,787.00   $ 7,358,935.00  

Nursing Home $ 774,625,500   $ 7,746,255.00   $ 38,731,275.00  

School $ 2,827,088,700   $ 28,270,887.00   $ 141,354,435.00  

TOTAL VALUE $ 59,594,447,900   $ 595,944,479.00   $ 2,979,722,395.00  
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localized downdrafts.  Due to this difficulty, tornadoes/windstorms are difficult to predict and the 
entire County is subject to all categories of windstorms. 

In addition to improved construction standards, retrofitting to enhance design standards of 
infrastructure can limit exposure.  Examples include structural cladding, shuttering systems, and 
materials that are resistant to the penetration of wind-blown debris and projectiles.   
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4.14 Terrorism 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Terrorism 2 0.6 3 0.9 3 0.6 4 0.4 4 0.4 2.9 

MEDIUM RISK HAZARD (2.0 – 2.9)  

 

4.14.1 Hazard Identification 
The term “terrorism” refers to intentional, criminal, malicious acts, but the functional definition of 
terrorism can be interpreted in many ways.  Officially, terrorism is defined in the Code of Federal 
Regulations as “…the unlawful use of force and violence against persons or property to 
intimidate or coerce a government, the civilian population, or any segment thereof, in 
furtherance of political or social objectives” (28 CFR §0.85). Terrorists use threats to create fear, 
to try to convince citizens of the powerlessness of their government, and/or to get publicity for 
their cause. 

Terrorist attacks can take many forms, including agriterrorism, arson/incendiary attack, armed 
attack, assassination, biological agent, chemical agent, cyberterrorism, conventional bomb, 
hijackings, intentional hazardous material release, kidnapping, nuclear bomb and radiological 
agent (FEMA April 2009).  Explosives have been the traditional method of conducting terrorism, 
but intelligence suggests that the possibility of biological or chemical terrorism is increasing.  
The severity of terrorist incidents depends upon the method of attack, the proximity of the attack 
to people, animals, or other assets and the duration of exposure to the incident or attack device.  
For example, chemical agents are poisonous gases, liquids or solids that have toxic effects on 
people, animals, or plants.  Many chemical agents can cause serious injuries or death.  In this 
case, severity of injuries depends on the type and amount of the chemical agent used and the 
duration of exposure. 

Biological agents are organisms or toxins that have illness-producing effects on people, 
livestock and crops.  Some biological agents cannot be easily detected and may take time to 
develop.  Therefore, it can be difficult to know that a biological attack has occurred until victims 
display symptoms.  In other cases, the effects are immediate.  Those affected by a biological 
agent require the immediate attention of professional medical personnel.  Some agents are 
contagious which may result in the need for victims to be quarantined. 

Terrorism using explosive and incendiary devices includes bombs and any other technique that 
creates an explosive, destructive effect.  Bombs can take many forms from a car bomb to a mail 
bomb.  They can be remotely detonated using a variety of devices or directly detonated in the 
case of a suicide bomb. 

Radiological terrorism involves the use of radiological dispersal devices or nuclear facilities to 
attack the population.  Exposure to radiation can cause radiation sickness, long-term illness, 
and even death.  Terrorism experts fear the use of explosive and radiological devices in the 
form of a “dirty bomb” to attack the population.  A “dirty bomb” is a low-tech, easily assembled 
and transported device made up of simple explosives combined with a suitable radioactive 
agent. 

In recent years, cyber terrorism has become a larger threat than in years past.  Cyber 
terrorism can be defined as activities intended to damage or disrupt vital computer systems.  
These acts can range from taking control of a host website to using networked resources to 
directly cause destruction and harm.  Protection of databases and infrastructure appear to be 
the main goals at this point in time.  Cyber terrorists can be difficult to identify because the 
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internet provides a meeting place for individuals from various parts of the world.  Individuals or 
groups planning a cyber-attack are not organized in a traditional manner, as they are able to 
effectively communicate over long distances without delay.  They have been known to overtake 
websites, and alter the content that is presented to the public.  The largest threat to institutions 
from cyber terrorism comes from any processes that are networked and controlled via 
computer.  Any vulnerability that could allow access to sensitive data or processes should be 
addressed, and any possible measures taken to harden those resources to attack. 

In recent years, as drones have become more available to the public and prevalent in society; 
they pose a growing risk.  These small, remote controlled objects are becoming a tool for 
criminals and terrorists.  Of specific worry to law enforcement is that these small aircraft are 
difficult to detect and stop.  Recently, drones have been used to smuggle drugs and contraband.  
Another concern is that these drones could be modified to mount attacks with explosives or 
chemical weapons.  Most small drones remain limited by short battery life and small payload 
capacity. The most popular consumer drones can carry just a few pounds. But some of the 
features that have made the devices increasingly attractive for businesses and photographers—
that they are small, easy to fly and can capture high-definition images—also make them a 
potentially powerful tool for criminals and terrorists.  

4.14.1.1 NOAA Alerts 
When notified by a government official, the NWS has the ability to send alert messages through 
the Emergency Alert System and over NOAA Weather Radio.  Examples include the following: 

 Local Area Emergency Message:  This message defines an event that by itself does not 
pose a significant threat to public safety and/or property, but the event could escalate, 
contribute to other more serious events, or disrupt critical public safety services.  
Instructions, other than public protective actions, may be provided by authorized officials.  
Examples of when this message may be used include: utility disruptions, road closures, 
or a potential terrorist threat where the public is asked to remain alert. 
 

 Civil Emergency Message:  This message outlines a significant threat or threats to public 
safety and/or property that is imminent or in progress.  The hazard is usually less 
specific or severe than those requiring a Civil Danger Warning. 

 
 Law Enforcement Warning: This warning is issued for a bomb explosion, riot, or other 

criminal event.  An authorized law enforcement agency may block roads, waterways, or 
facilities, evacuate or deny access to affected areas, and arrest violators or suspicious 
persons. 

 
 Radiological Hazard Warning:  This warning warns of the loss, discovery, or release of a 

radiological hazard such as the theft of a radiological isotope used for medical, seismic, 
or other purposes, discovery of radioactive materials, or a transportation accident 
involving nuclear weapons, nuclear fuel, or radioactive wastes.  Authorized officials may 
recommend protective actions be taken if a radioactive hazard is discovered. 

 
 Civil Danger Warning:  This warning is issued when an event presents a danger to a 

significant civilian population.  The message usually warns of a specific hazard and 
outlines specific protective actions such as evacuation or shelter in place. 

 
 Shelter In Place Warning:  This warning is issued when the public is recommended to 

shelter in place (go inside, close doors and windows, turn off air conditioning or heating 
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systems, and turn on the radio or TV for more information).  Examples include 
hazardous material releases or radioactive fallout. 
 

4.14.2 Regulatory Environment 
Terrorism, by definition, is an act that is against the law.  The regulatory environment tied to 
terrorism falls under law enforcement jurisdiction. Terrorism is investigated by the Federal 
Bureau of Investigations. 

4.14.3 Hazard Events/Historical Occurrences 
While there have been no large-scale terrorist attacks on Cuyahoga County, incidents 
throughout the country have occurred in locations analogous to those found in the Cuyahoga 
County communities. There have been several small-scale incidents reported in the County, 
including numerous threats of violence. Nationally, terrorism continues to be an issue of 
significant importance. 

May 2003:  A series of over 24 sniper attacks concentrated along the Cap-City Beltway I-270 in 
the Columbus Metropolitan Area caused widespread fear across Ohio and leaving one dead. 

May 1, 2012: Five self-described anarchists were arrested in an alleged plot to blow up a bridge 
in Cuyahoga Valley National Park in Brecksville, Ohio. The group was being monitored as part 
of an FBI undercover operation and had considered other plots previously. One of the suspects 
expressed a desire to cause financial damage to companies while avoiding casualties. 

July 20, 2012: In Aurora, Colorado, during the midnight screening of The Dark Knight Rises, a 
gunman dressed in tactical clothing, set off tear gas grenades and shot into the audience with 
multiple firearms. Twelve people were killed and seventy others were injured. 

December 2, 2015: In San Bernardino, CA a planned shooting occurred at the Inland Regional 
Center which resulted in 16 deaths and 23 casualties. A shootout occurred between the 
suspects, ultimately leading to their deaths.  

June 12, 2016: A 29-year old man armed with an automatic assault rifle, walked into a gay 
nightclub in Orlando, Florida, killing 49 people and injuring 53 more. The man swore allegiance 
to the leader of the Islamic State of Iraq and the Levant. It has been marked as the deadliest 
terror attack since the 9/11 attacks in 2001 in the United States. 

4.14.4 Magnitude/Severity 
Events classified as terrorism have been shown to impact as few as one person to tens of 
thousands.  One of the inherent risks of terrorism is the unpredictability.  Of particular concern 
are the high-profile sports venues located in downtown Cleveland, including Progressive Field 
and the FirstEnergy Stadium. Together, these venues can only well over 100,000 people.   

Terrorism events impact not only those who are directly killed or injured, but also those around 
them through psychological trauma afterward.  Terrorists are not always easily identified, and 
events can be unpredictable. Possible targets for such events may be the two major sports 
facilities in downtown Cleveland, Progressive Field and FirstEnergy Stadium which have 
capacities of 35,000 and 73,000, respectively. Schools and universities have also been sites 
around the nation where active shooters have been present, putting the many elementary, 
middle, and high schools at risk, as well as Cleveland State University, Case Western Reserve 
University, John Carroll University, or one of the many small colleges in the County. 
Government-owned buildings of state or federal agencies also are a potential target. 
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Terrorism attacks can occur extremely quickly, with some events lasting just a few minutes from 
beginning to end.  

4.14.5 Frequency/Probability of Future Occurrences 
There is not enough historical precedence to determine frequency or future probability of 
terrorism or threatened terroristic events.    

Since the probability of terrorism occurring cannot be quantified in the same way as that of 
many natural hazards, it is not possible to assess vulnerability in terms of likelihood of 
occurrence.  Instead, vulnerability is assessed in terms of specific assets.  By identifying 
potentially at-risk terrorist targets, planning efforts can be put in place to reduce the risk of 
attack.  FEMA’s Integrating Manmade Hazards into Mitigation Planning (2003) encourages site-
specific assessments that should be based on the relative importance of a particular site to the 
surrounding community or population, threats that are known to exist and vulnerabilities 
including: 

 Inherent vulnerability: 

o Visibility – How aware is the public of the existence of the facility? 

o Utility – How valuable might the place be in meeting the objectives of a potential 

terrorist? 

o Accessibility – How accessible is the place to the public? 

o Asset mobility – is the asset’s location fixed or mobile? 

o Presence of hazardous materials – Are flammable, explosive, biological, chemical and/or 

radiological materials present on site?   If so, are they well secured? 

o Potential for collateral damage – What are the potential consequences for the 

surrounding area if the asset is attacked or damaged? 

o Occupancy – What is the potential for mass casualties based on the maximum number 

of individuals on site at a given time? 

 Tactical vulnerability: 

Site Perimeter 
o Site planning and Landscape Design – Is the facility designed with security in mind – 

both site-specific and with regard to adjacent land uses? 

o Parking Security – Are vehicle access and parking managed in a way that separates 

vehicles and structures? 

Building Envelope 
o Structural Engineering – Is the building’s envelope designed to be blast-resistant?  Does 

it provide collective protection against chemical, biological and radiological 

contaminants? 

Facility Interior 
o Architectural and Interior Space Planning – Does security screening cover all public and 

private areas? 

o Mechanical Engineering – Are utilities and Heating, Ventilating and Air Conditioning 

(HVAC) systems protected and/or backed up with redundant systems? 

o Electrical Engineering – Are emergency power and telecommunications available?  Are 

alarm systems operational?  Is lighting sufficient? 

o Fire Protection Engineering – Are the building’s water supply and fire suppression 

systems adequate, code-compliant and protected?  Are on-site personnel trained 
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appropriately?  Are local first responders aware of the nature of the operations at the 

facility? 

o Electronic and Organized Security – Are systems and personnel in place to monitor and 

protect the facility?  

4.14.6 Inventory Assets Exposed to/Potential Losses to Terrorism 
Due to its unpredictable nature, all County assets, including 100 percent of the population, as 
well as all buildings and infrastructure, can be considered at risk from terrorism. Public facilities 
such as government buildings, sports venues, and dams can be considered potential targets for 
terrorism. 

4.14.7 Land Use & Development Trends 
Land use and development are not directly tied to the prevention or discouragement of 
terrorism.  However, structures can be designed with safety devices meant to protect the 
populations inside.  Precautionary devices such as two-way fire alarm panels, security cameras, 
and alarm boxes are currently in use throughout the country.     

4.14.8 Terrorism HIRA Summary 
One of the primary attributes of terrorism is its unexpected nature.  This makes planning for 
potential attacks virtually impossible.  The key to terrorism mitigation lies in the planning phase, 
and understanding the potential vulnerability of a specific area.  

4.14.8.1 Mitigation Best Practices 
In order to help mitigate terrorism, FEMA published a manual on effectively dealing with 
terrorism. The objective of the Guide is to outline methods for identifying the critical assets and 
functions within buildings, determine the threats to those assets, and assessing the 
vulnerabilities associated with those threats. The mitigation techniques offered within the Guide 
are broken into three categories:  

Regulatory Measures include legal and other regulatory instruments that governments use to 
prevent, reduce, or prepare for the losses associated with manmade hazard events that affect 
commercial buildings, which are the central topic of the Guide. Examples include:  

 Legislation that organizes and distributes responsibilities to protect a community from 
manmade threats 

 Regulations that reduce the financial and social impact of manmade hazards through 
measures, such as insurance  

 New or updated design and construction codes  

 New or modified land use and zoning regulations  

 Incentives that provide inducements for implementing mitigation measures 

Repair and strengthening of existing structures deals with structural and non-structural 
modifications of existing buildings and infrastructure facilities.  

 Existing buildings may be at risk because they were constructed without the appropriate 
safety measures to withstand potential terrorist attacks. Improving the safety and 
structural integrity of existing buildings and infrastructure is often the best way to reduce 
the impact of manmade events on such structures.  
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Protective and control measures focus on protecting structures by deflecting the destructive 
forces from vulnerable structures and people. This includes three main goals in order of priority: 

 Preventing an attack 

 Delaying the attack 

 Mitigating the effects of the attack 

It is strongly recommended that all Cuyahoga County communities take time to review the 
mitigation actions found within the Guide, the full text of which can be found at: 

https://www.fema.gov/media-library-data/20130726-1524-20490-7395/fema452_01_05.pdf  

  

https://www.fema.gov/media-library-data/20130726-1524-20490-7395/fema452_01_05.pdf
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4.15 Building/Structural Collapse 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Building/Structural Collapse 4 1.2 2 0.6 1 0.2 4 0.4 2 0.2 2.6 

MEDIUM RISK HAZARD (2.0 – 2.9)  

 

4.15.1 Hazard Identification 
Structural/building collapse is defined by the Occupational Safety and Health Administration 
when internal load-bearing structural elements fail, a building will collapse into itself and exterior 
walls are pulled into the falling structure. Structural collapse is often a secondary effect of a 
primary hazard, and seldom happens spontaneously. If a collapse is caused by the vibration of 
construction activity, earthquakes, or fire, and may result in a dense debris field within a small 
footprint. Alternatively, if a structure collapse is caused by an explosion or natural forces such 
as a flood, tornado, or high winds, the debris field may be less dense and more scattered with a 
wider footprint. The structures that pose the highest risk during collapse are mid-to-high rise 
buildings, and bridges. 

There are several different causes for structural collapse: 

Improper Design: Approximately 40% to 60% of all structural failures are due to flawed 
design. Flawed designs can be caused by errors such as failure to account for load, 
specifying incorrect materials, or not considering important factors and stresses. 

Faulty Construction: Faulty construction is the second most common cause of 
structural failure. Construction errors can result from the use of poor quality materials, 
poor installation from either sloppiness or lack of expertise, or a combination of these. 

Extraordinary Loads: Often these failures are not the result of poor design, but the 
result of unexpected events that create extraordinary loads on structures. An example of 
this would be an unexpectedly large accumulation of snow or ice on the roof of a building 
causing the roof to collapse. 

Foundation Failure: This can be caused by poor soil conditions, poor installation, a 
foundation that is not large enough for the load of the structure, or earthquakes. 

4.15.2 Regulatory Environment 
All buildings in Cuyahoga County are subject to the Ohio Building Code, the Ohio Mechanical 
Code, and the Ohio Plumbing Code as they apply to the construction, modification, location, and 
maintenance of structures. 

All bridges are to be inspected by the Cuyahoga County Engineer. All bridges with vehicular 
traffic are subject to review by Ohio Department of Transportation.  

4.15.3 Hazard Events/Historical Occurrences 
January 24, 2012: Two demolition workers were killed when the structure they were working 
suddenly collapsed on them. The building did not have any occupants. Much of the weight of 
the building was at the top of the building which contributed to its collapse. 

April 13, 2015: In afternoon of April 13, strong winds swept through Downtown Cleveland. 
These winds caused the partial collapse of a building, causing bricks and debris to fall to the 
ground below. Though there were pedestrians nearby, they managed to run out of the way 
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before the building collapsed on them. An unoccupied minivan was crushed during the incident. 
The building was not occupied. 

August 29, 2016:  Three East Cleveland firefighters were injured when a roof collapsed while 
they were on the site of a call. The building had been damaged by a fire when they began their 
search for the home’s occupants. Though the three were injured, all survived and their injuries 
were not considered serious. 

4.15.4 Magnitude/Severity 
Partial Collapse: When only a portion of a building or structure collapses. This can still 
render a structure unusable, unsafe, and unstable before it can be repaired. If a 
structure cannot be repaired, demolition will likely be necessary. 

Total Collapse: A structure may undergo a total collapse if its foundation or support 
frame are in excessively poor condition or have been damaged through another hazard 
such as fires or floods. During a total collapse, none of the original structure is left 
standing. 

4.15.5 Frequency/Probability of Future Occurrences 
There is insufficient historical information to accurately determine the frequency of structural 
collapse events in Cuyahoga County.  

4.15.6 Inventory Assets Exposed to/Potential Losses to Building/Structural Collapse 
Improved and consistent building codes are considered a key measure to mitigate life and 
property losses associated with building/structural collapse. The entire County population is at 
risk from structural collapse. Older buildings are more susceptible to secondary collapse 
damage as the result of a primary hazard. Below, Figure 4-29 and Figure 4-30 show all bridges 
and designated historic buildings in Cuyahoga County. 

Table 4-47 Date of Building Construction 

Year Built Number Percentage 

Built 2010 or later 3,931 1% 

Built 2000 to 2009 24,782 4% 

Built 1990 to 1999 35,804 6% 

Built 1980 to 1989 31,571 5% 

Built 1970 to 1979 62,867 10% 

Built 1960 to 1969 87,678 14% 

Built 1950 to 1959 125,724 20% 

Built 1940 to 1949 53,528 9% 

Built 1939 or earlier 192,305 31% 
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Table 4-48 Potential losses from building collapse 

 

 

Cuyahoga County Assessed Value 

2016 Total Cost 1% Damage 5% Damage 

Residential $ 51,512,930,500   $ 515,129,305.00   $ 2,575,646,525.00  

Critical Facilities 

Day Care Facility $ 2,345,520,400   $ 23,455,204.00   $ 117,276,020.00  

Fire Station / EMS Station $ 338,764,500   $ 3,387,645.00   $ 16,938,225.00  

Hospital / Medical Center $ 1,648,339,600   $ 16,483,396.00   $ 82,416,980.00  

Law Enforcement $ 147,178,700   $ 1,471,787.00   $ 7,358,935.00  

Nursing Home $ 774,625,500   $ 7,746,255.00   $ 38,731,275.00  

School $ 2,827,088,700   $ 28,270,887.00   $ 141,354,435.00  

TOTAL VALUE $ 59,594,447,900   $ 595,944,479.00   $ 2,979,722,395.00  
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Figure 4-29 Bridge Status in Cuyahoga County 
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Figure 4-30 Historic Buildings in Cuyahoga County 
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4.15.7 Land Use & Development Trends 
Cuyahoga County is laced with rivers, streams, and hilly terrain, making bridges a necessary 
part of development. High-rise structures are prevalent throughout Downtown Cleveland, and 
are mixed in with historic buildings. Older buildings and bridges will tend to be more susceptible 
to collapse as their materials corrode and deteriorate over time. Historic buildings can be found 
throughout the County, though are primarily located within or near the City of Cleveland. 

4.15.8 Structural/Building Collapse HIRA Summary 
Building collapses are rare, but can happen at any time. Older buildings and structures, in 
particular, are susceptible to collapse. Older structures that are under the risk of collapsing in 
urban or populated areas pose the greatest threat, as people walking nearby could be trapped 
under falling debris. Bridges that have not been maintained pose the greatest threat for 
vehicles. All areas of the county are vulnerable to building or structural collapse. 

4.15.8.1 Mitigation Best Practices 
Cuyahoga County and its communities can help mitigate building collapse and structural failure 
by providing proper oversight to aging infrastructure. One major component is ensuring that all 
buildings are up to minimum zoning codes, and that nuisance buildings are either retrofitted to 
be safe, or are demolished. For those buildings that are considered historic, they must be 
properly maintained. Bridges, another concern, should be inspected regularly to ensure that 
they are on par with all Ohio Department of Transportation and US Department of 
Transportation specifications. 

The Department of Homeland Security has a full field guide for building stabilization and shoring 
techniques that is to be used in the event of a building collapse. While this guide is mostly for 
emergency response, it addresses mitigation for hazardous buildings. Suggested mitigation 
actions are both structural and non-structural, and include bracing a building so that it is no 
longer a hazard, and having people avoid a hazardous area.  

Source: Field Guide for Building Stabilization and Shoring Techniques. DHS, 2011. 

https://www.dhs.gov/xlibrary/assets/st/st-120108-final-shoring-guidebook.pdf  

 

  

https://www.dhs.gov/xlibrary/assets/st/st-120108-final-shoring-guidebook.pdf
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4.16 Utility Disruption 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Utility Failure 4 1.2 1 0.3 2 0.4 4 0.4 2 0.2 2.5 

MEDIUM RISK HAZARD (2.0 – 2.9)  

4.16.1 Hazard Identification 
Utility disruption includes any impairment of the functioning of telecommunication, gas, electric, 
water, or waste networks. These interruptions or outages occur because of geomagnetic 
storms, fuel or resources shortage, electromagnetic pulses, information technology failures, 
transmission facility or linear utility accident, and major energy, power, or utility failure. 
Sabotage, criminal activity, and terrorism/cyberterrorism are other causes of utility disruptions.  
The focus of utility interruptions as a hazard lies in fuel, energy, or utility failure; this hazard is 
often secondary to other natural hazard events, particularly transportation accidents, lightning 
strikes, extreme heat or cold events, and coastal and winter storms. 

Utility interruptions in Cuyahoga County focus primarily on power failures which are often a 
secondary impact of another hazard event.  For example, severe thunderstorms or winter 
storms could bring down power lines and cause widespread disruptions in electricity service.  
Strong heat waves may result in rolling blackouts where power may not be available for an 
extended period of time. Local outages may be caused by traffic accidents or wind damage.  
Utility interruptions and power failures can take place throughout the County. 

Cuyahoga County utilities are predominantly served by The Illuminating Company for electric 
countywide, Dominion East Ohio Gas and Columbia Gas of Ohio, and the Cleveland Division of 
Water. 

4.16.2 Regulatory Environment 
All Cuyahoga County utilities are required to comply with all regulations and requirements as 
defined by the Public Utility Commission of Ohio. 

4.16.3 Hazard Events 
Minor, short-term utility interruptions occur often in any given area of the County, while major, 
long-term events may take place once every few years.  Utility interruptions are difficult to 
predict, but they are likely to have a relatively short duration of 24 hours or less. Since utility 
interruptions are sometimes by-products of severe weather events, citizens should prepare for 
them before and during severe storms.   

Windstorms and winter storms have caused power outages to building throughout Cuyahoga 
County.  Extreme cold can increase regional demand gas demand to the limit of the gas 
distribution systems’ capacity. Extreme heat can increase regional demand to the limit of the 
electrical distribution system’s capacity. Minor utility interruptions occur regularly throughout the 
County, caused by these and other circumstances.  There is no complete list of utility 
interruption events available for Cuyahoga County.   

4.16.4 Historical Occurrences/Probability of Future Occurrences  
 
August 14, 2003, Northeast Utility Blackout: On the afternoon of the 14th of August, 2003, a 
series of generator shut downs over the course of a few hours led to the overload of the power 
grid across much of the Midwest and Northeast, resulting in a blackouts across 8 states.12 The 

                                                

12 http://science.time.com/2013/08/13/ten-years-after-the-great-blackout-the-grid-is-stronger-but-vulnerable-to-extreme-weather/ 
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events leading to the blackout began in Cuyahoga County when a transmission line between 
the Harding and Chamberlin substations went out for unknown reasons. Several otherwise 
minor incidents across the grid in several different states over the course of several hours that 
led a cascade reaction causing the historic shutdown just after 4:10 PM. The loss of power 
meant that there was no way for pumps to continue functioning, leaving 1.5 million people 
without water. Cell phones were rendered inert as their batteries died and the cellular towers 
burned through their backup generator fuel. Corded phones, still prevalent at the time, were 
overload by the sheer volume of calls being made as customers tried to figure out what was 
going on. One common thought was terrorism, with 9/11 having occurred less than two years 
prior.13 
 
September 15, 2008, Hurricane Ike: Forming from a tropical wave west of Cape Verde, Africa, 
a Category 4 hurricane named Ike intensified before striking the United States Gulf Coast on 
September 13th. Though the storm dissipated, remnants tracked across the US, up into Canada, 
and even as far as Iceland, causing considerable damage over the course of two days. A great 
number of trees fell during the storm, damaging homes and businesses across the state. A year 
after Ike, the Ohio Insurance Institute had estimated a total cost of $1.244 billion.14 In Northeast 
Ohio, an estimated 274,000 customers of FirstEnergy were without electricity. Bay Village, 
Shaker Heights, and Brecksville were used as examples of how far north the storm had 
reached.15 

At daybreak on September 14th, the remnants of Hurricane Ike were centered over 
southeastern Missouri. This low moved rapidly northeast during the day reaching Northwest 
Ohio during the afternoon of the 14th. The low then moved up Lake Erie and over Lake Huron 
by the late evening hours. Damaging winds accompanied this storm system and caused 
widespread wind damage across northern Ohio. Reports of high winds and wind damage began 
during the mid-afternoon hours of September 14th and tapered off late in the evening. The 
damage across the area was extensive with thousands of trees, power lines and utility poles 
downed. The time of year of this event contributed greatly to the amount of damage that 
occurred since the trees in the area were still foliated. Thousands of homes and buildings 
sustained varying degrees of damage from the high winds. Two deaths and several injuries 
occurred as a result of this storm.  

As many as two million people in northern Ohio lost power as a result of this storm. Some 
residents were without power for as long as two weeks. Utility crews from Pennsylvania, New 
Jersey, New Hampshire, Connecticut and Massachusetts were dispatched to the region to help 
the restoration efforts. Local electrical companies were forced to recall crews sent to Texas. 
Travel during this event was difficult in some areas because of the large number of downed 
trees, power lines and utility poles. Power outages caused many traffic lights to be inoperable 
which further hampered travel. Hundreds of vehicles were damaged by fallen trees or limbs. 
Crop losses from the high winds were also significant across portions of northern Ohio. 
Estimates suggest that corn yields were reduced by an average of three to five percent. 
Soybean losses were much more variable and ranged from little damage up to a ten percent 
loss in yield in some fields. 

June 29, 2012 Derecho: On the second day of a developing heat wave, under a sunny sky, 
afternoon temperatures reached the upper 90s to above 100 degrees across most of southeast 

                                                

13 http://www.history.com/this-day-in-history/blackout-hits-northeast-united-states 
14 https://www.ohioinsurance.org/914-is-ike-anniversary-ohios-costliest-natural-disaster/ 
15 http://blog.cleveland.com/metro/2008/09/about_274000_without_power_84.html 
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Ohio. Meanwhile, an area of multi-cellular convection had moved out of northern Illinois that 
morning. It continued to organize and strengthen, as it propagated east and southeast across 
northern Indiana into western Ohio during the afternoon. As it moved toward southeast Ohio, it 
had already formed into a large arch of storms, or bow, with a developing cool pool in its wake. 
The temperature contrast between the air ahead of the developing derecho, compared to that in 
its wake was reaching 30 to 35 degrees. The resultant wind shift in the cool pool resulted in 
strong moisture convergence on the leading edge of the complex. This in turn, helped drive the 
storms further southeast, away from the mid and upper level wind support. However, the 
complex was diving right into that hot air that had obtained large convective available potential 
energy. The derecho reached southeast Ohio near the hottest time of the day, after 4PM, 
moving at 65 MPH. As the system matured, strong gusts were longer in duration, in some cases 
around 10 minutes.  Widespread wind gusts of 60 to 85 mph were likely with the leading gust 
front across southeast Ohio. The wind caused trees and large branches to fall in scattered 
locations, causing structural damage. Corrugated metal and siding were ripped off a few 
buildings. Trees fell onto houses and vehicles. The fallen trees and power lines also caused 
roads to be temporarily blocked. The largest impact was on the electric power grid. Prolonged 
power outages occurred, with some areas without electricity for 4 to 7 days. There were no 
direct deaths or injuries.  The lack of electricity in the midst of the heat wave, disrupted the daily 
routines of most citizens for several days. Water and ice were in high demand. An emergency 
declaration by President Obama allowed federal supplies to be quickly delivered. Family and 
retail refrigerated food lost was substantial. Rural citizens with private wells may have been hit 
harder than those living in towns on public water systems. Citizens that relied on well water had 
no power to pump the water from their wells. With limited gas stations available to pump gas, 
long lines developed for a few days in the wake of the storm. Workers trying to restore the 
electricity had to take frequent breaks due to the heat and the safety equipment they had to 
wear.  

October 29 – 30, 2012, Hurricane Sandy: Hurricane Sandy tracked up the east coast of the 
United States and merged with an upper level trough on October 29, 2012. Sandy transitioned 
to a post-tropical cyclone and came onshore around 8 pm EDT in Southern New Jersey with an 
impressive central pressure of 946 mb. The post-tropical cyclone tracked west across 
Pennsylvania overnight on October 29 and brought damaging winds and prolonged rainfall to 
Northern Ohio. Northerly winds were especially strong downwind of Lake Erie with a peak gust 
to 68 mph reported at Cleveland Hopkins Airport. The strong winds caused extensive tree 
damage with widespread power outages and caused structural damage to some buildings. 
Power outages associated with this storm exceeded 250,000 customers across Northern Ohio, 
with over 160,000 outages in Cuyahoga County alone. Power wasn't restored in some areas for 
over a week. The Cleveland Metro area was particularly hard hit by this storm with many area 
schools closed for 2 days. Air traffic was stopped at Cleveland Hopkins International Airport 
from late on October 29 to approximately noon on October 30. Some significant damage to note 
included siding torn off the exterior of the Rock and Roll Hall of Fame.  

Other peak winds gusts included 67 mph at Cleveland Burke Lakefront Airport; 63 mph at the 
Lorain County Airport; 61 mph at the Conneaut Lighthouse in Ashtabula County; 60 mph at the 
Fairport Harbor Lighthouse in Lake County; 59 mph at Marblehead Lighthouse in Ottawa 
County and 58 mph at the Huron Lighthouse in Erie County.  

Also to note was a 2-3 foot storm surge along the south shore of Lake Erie accompanied by 15 
to 20 foot waves. Water crashing over the break wall closed Interstate 90 on the east side of 
Cleveland for several hours. Area marinas sustained damage with reports of many personal 
watercraft submerged and additional boats drifting out into the lake. According to the Coast 
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Guard, 118 vessels were either sunk or significantly damaged. Beach erosion was reported at 
numerous beaches and sand had to be cleared from the roadways along E. Perry St. in Port 
Clinton. 

4.16.5 Magnitude/Severity 
Most severe power failures or outages are regional events, though there are innumerable 
smaller, localized outages. A loss of electricity can have numerous impacts including, but not 
limited to food spoilage, loss of heat or air conditioning, basement flooding (i.e. sump pump 
failure), lack of indoor lighting, loss of water supply (i.e. well pump failure) and lack of phone or 
internet service.  These issues are often more of a nuisance than a hazard, but can cause 
damage or harm depending on the population affected and the severity of the outage. 

In a possible worst-case scenario in Cuyahoga County, a winter storm event could cause 
widespread power outages, leaving citizens without heat in the midst of subzero temperatures 
for several days. The power outage would also put elderly populations or others at risk of health 
problems due to the lack of heat and the inability to call for assistance or leave their homes. 
Power lines may also be difficult to repair because of the magnitude of the storm. 

4.16.6 Frequency/Probability of Future Occurrences 
Minor power failure events (i.e. short outage) events may occur several times a year for any 
given area in the County, while major (i.e. widespread, long outage) events take place once 
every few years.  Power failures are likely occurrences during severe weather and therefore, 
should be expected during those events.  The probability of future utility outages impacting the 
County can be considered likely according to the Risk Factor Methodology. 

Because power failures are often tied to severe storm events, there is a 100 percent chance 
that Cuyahoga County will experience minor utility failures in the future. There is not enough 
historical precedence to predict when a large-scale incident may occur. 

4.16.7 Inventory Assets Exposed to Utility Failure 
All County assets can be considered at risk to utility failure. This includes 100 percent of the 
County population and critical facilities.  Utility disruptions can encompass individual parts of the 
County, or can affect the whole planning area. 

4.16.8 Potential Losses from Utility Failure 
Utility failure in and of itself would be unlikely to cause any sort of physical losses.  However, 
losses from utility failure can be measured in lost productivity (due to IT issues) and loss of use 
in structures (due to loss of water/electric/heat).   

Emergency medical facilities, including retirement homes and senior centers are particularly 
vulnerable to power outages.  While back-up power generators are often used at these facilities, 
loss of electricity may result in hot or cold temperatures for which elderly populations are 
particularly vulnerable. Conservation and improved technology have resulted in more efficient 
use of energy sources.  The increasing use of alternative fuel supplies, such as kerosene 
heaters, wood burning stoves, coal burners, etc., has also decreased our vulnerability to future 
shortages.  However, severe weather extremes, accidents, labor strikes, terrorism, or 
nationwide shortages could cause significant energy shortage problems. There is no accurate 
way to predict potential utility failure. 

If the entire County were to lose a full day of work from a mass utility disruption, based on the 
Gross Regional Product from 2016, the estimated loss would be approximately $240,000,000. 
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4.16.9 Land Use & Development Trends 
Utility services are produced and delivered to customers by an extensive countywide utility 
infrastructure system. Electricity infrastructure is mostly aboveground in the form of transmission 
and distribution lines, with some underground in urban areas, while gas, water, and waste are 
almost exclusively underground. There is a high demand for utilities because of the densely 
populated nature of the County. Demand is likely to remain high as the County has a large 
residential population. 

4.16.10 Utility Failure HIRA Summary 
The probability of a catastrophic utility failure is low, but there is the potential for mild to 
moderate interruptions. Cuyahoga County is the most populated County in Ohio, meaning that 
there is a large demand for utilities by residents and businesses alike. The biggest impacts of 
utility failures will typically be felt economically through lost time and productivity. Utility 
Disruptions can affect the entire County. 

4.16.10.1 Mitigation Best Practices 
Healthcare planners, healthcare workers, and citizens as a whole are encouraged to read the 
public ASPR TRACIE – Utility Failures Topic Collection reference guide created on 2/6/2017. 
The guide is full of useful articles, tools, lessons learned, and partners that work on a daily basis 
to mitigate utility failure in the workplace. The Guide can be found at: 
https://asprtracie.hhs.gov/documents/utility-failure.pdf 

 

 

  

https://asprtracie.hhs.gov/documents/utility-failure.pdf
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4.17 IT/Communications Disruption 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

IT/Communications 
Disruption 

4 1.2 1 0.3 2 0.4 4 0.4 2 0.2 2.5 

MEDIUM RISK HAZARD (2.0 – 2.9)  

4.17.1 Hazard Identification 
Technological and communications disruptions are when radio, phone, and computer 
technologies are severely inhibited or are rendered inoperable. Technological and 
communication disruptions can be caused by several factors, including regularly scheduled 
maintenance, power outages, and space weather. Sabotage, criminal activity, terrorism, and 
cyber terrorism are also contributing factors to IT/Communications Disruptions. 

The Internet has become integral to efficiently managing and running government, companies, 
households in the modern age. Cuyahoga County’s Internet is served primarily by large cable 
companies such as Spectrum, Wide Open West, AT&T, and Cox Communications. Many 
businesses rely on the Internet to complete transactions, as well as their phone services which 
are now heavily tied into Voice over Internet Protocol (VOIP). As part of regular network 
maintenance, small outages occur often, usually at night when it will least affect businesses. 
However, longer outages can occur as a result of faulty equipment or damage to lines as a 
secondary result of hazards such as wind, tornadoes, fires, or earthquakes. 

Power outages can disrupt communications. All technological devices run on electricity, either 
directly or through a battery. Without power, devices vital to communications such as routers 
and modems cannot function. Those phones that are connected through the internet cannot 
function, and most cell phones can only remain active for 1-2 days before they are drained. 
Power outages are typically localized are often caused by fallen trees or branches during storm 
events. These are typically short-lived and power is restored within several hours. More 
damaging events can cause outages for multiple days or weeks. 

Space weather that can affect communications are solar flares and geomagnetic storms. A solar 
flare is an intense burst of radiation coming from the release of magnetic energy associated with 
sunspots. Flares are our solar system’s largest explosive events. They are seen as bright areas 
on the sun and they can last from minutes to hours. 16Similarly, a geomagnetic storm is when 
charged particles from the Sun buffet the Earth’s magnetosphere. As these particles clash with 
the atmosphere, they can damage power grids, spacecraft operation, hinder satellite tracking, 
and high frequency radio propagation and satellite navigation can be blocked. 

4.17.2 Regulatory Environment 
The Federal Communications Commission (FCC) regulates interstate and international 
communications by radio, television, wire, satellite, and cable in all 50 states, the District of 
Columbia, and all United States territories.17  

The National Oceanic and Atmospheric Administration (NOAA) is responsible for the monitoring 
and prediction of space weather through their Space Weather Prediction Center.  

4.17.3 Hazard Events 
Minor, short-term communications interruptions occur numerous times a year for any given area 
in the County, while major, long-term events may take place once every few years.  

                                                

16 http://www.nasa.gov/mission_pages/sunearth/spaceweather/index.html#q3 
17 https://www.fcc.gov/about-fcc/what-we-do 
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Communications interruptions are difficult to predict, but they are likely to have a relatively short 
duration of 24 hours or less. Most are typically resolved in just several hours. Since 
communication disruptions are sometimes by-products of severe weather events, citizens 
should prepare for them during severe storms. There is no complete list of communication 
disruptions events for the County.   

4.17.4 Historical Occurrences/Probability of Future Occurrences  
Small-scale communications disruptions happen regularly, often coinciding with storm damage, 
but also occur as a result of scheduled maintenance and upgrades. Large-scale outages are 
considerably less frequent, usually occurring with catastrophic storms such as the June 2012 
Derecho, Hurricane Ike, or Hurricane Sandy. 

4.17.5 Magnitude/Severity 
The most severe communications disruptions will be regional or widespread outages. The 
hardest hit will be those working in emergency services who rely on efficient, real-time 
information to effectively perform their duties. Most communications disruptions are small, 
affecting highly-localized areas, including city blocks or buildings. Though there would likely be 
no direct loss of life as a result of a communications disruption, the secondary effects of these 
services being unavailable would certainly lead to death. Shortly after the disruption, there 
would be an immediate confusion in the public as to why they are unable to call for of 
emergency services.  

In a possible worst-case-scenario, a major communications disruption occurs as a result of, or 
at the same time as a winter weather event. This would leave the County’s population in sub-
freezing temperatures with no electricity and no way of knowing when or if there is someone 
working to correct the situation. For those who rely on electricity for heat, they will be facing a 
critical situation. Meanwhile, power, phone, and cable lines are down and cannot be repaired 
due to the magnitude of the storm, leaving them in a state of disrepair for several days. 

4.17.6 Frequency/Probability of Future Occurrences 
Minor IT/Communications Disruptions occur regularly throughout Cuyahoga County, while major 
(i.e. widespread, long outage) events take place once every few years. Power interruptions 
during severe weather are common and can cause a disruption in communications and 
technological equipment. Cable television, internet, and phone services, which are the primary 
forms of communication for many people, can go down for a variety of reasons. Regular 
maintenance of systems has the potential to disrupt communications systems temporarily. 

4.17.7 Inventory Assets Exposed to IT/Communications Disruptions 
All County assets, including 100 percent of the population, as well as all buildings and 
infrastructure can be considered at risk to IT/Communications Disruptions. Electronic 
communications are a part of life in the Twenty-First Century and are vital to the operations of 
businesses, government, and health care. 

4.17.8 Potential Losses from IT/Communications Disruptions 
Communications failure in and of itself would be unlikely to cause any sort of physical losses.  
Repercussions can instead be measured in the loss of life from emergency services being 
unable to react efficiently and effectively to situations. There would also be an economic loss as 
workers may be unable to perform their jobs. If the entire County were to lose a full day of work, 
based on the Gross Regional Product from 2016, the estimated loss would be approximately 
$243,835,616. 
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4.17.9 Land Use & Development Trends 
Cuyahoga County is the most populous county in all of Ohio, with most of its land having been 
developed with either homes or businesses. There is an extensive network of communications 
infrastructure tying these assets together. Telecommunications companies, utility companies, 
and government entities are constantly working to maintain and upgrade these systems. 

4.17.10 IT/Communications HIRA Summary 
The probability of a catastrophic IT/Communications Disruption is low, but there is a vulnerability 
to interruptions. Minor disruptions occur regularly as a part of scheduled maintenance or severe 
storm events. These interruptions are generally short-lived, and are quickly remedied.  They 
typically occur in small localized areas, but major disruptive events can cause outages to the 
whole planning area. 

4.17.10.1 Mitigation Best Practices 
The Industrial Control Systems Cyber Emergency Response Team (ICS-CERT) is a branch of 
DHS created to help both public and private sector organizations to mitigate, defend against, 
and repel cyber-attacks. The Industrial Control Systems Cyber Emergency Response Team 
(ICS-CERT) mission is to guide a cohesive effort between government and industry to improve 
the cyber security posture of control systems within the nation's critical infrastructure. Generally 
speaking, ICS-CERT is best positioned to assist organizations with threats that are targeted in 
nature.  These types of threats typically involve: 

 APT related threats; 

 Well-crafted spear-phishing emails; 

 Unusual or destructive malware; and 

 Anything anomalous occurring or found in the control environment. 

If an organization detects malicious activity but is unsure if they should be concerned, ICS-
CERT recommends reporting the incident. In those cases, organizations can leverage ICS-
CERT as a barometer to quickly evaluate, through a few questions and some quick analysis, 
whether the activity is targeted or severe in nature or is general non-targeted activity. 
Organizations can report to ICS-CERT by emailing ics-cert@hq.dhs.gov or calling 877-776-
7585. 

Source: About the Industrial Control Systems Cyber Emergency Response Team, ICS-CERT. 

https://ics-cert.us-cert.gov/About-Industrial-Control-Systems-Cyber-Emergency-Response-
Team   

mailto:ics-cert@hq.dhs.gov
https://ics-cert.us-cert.gov/About-Industrial-Control-Systems-Cyber-Emergency-Response-Team
https://ics-cert.us-cert.gov/About-Industrial-Control-Systems-Cyber-Emergency-Response-Team
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4.18 Active Shooter Incident 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration RF Rating 

Active Shooter Incident 3 0.9 3 0.9 1 0.2 4 0.4 1 0.1 2.5 

MEDIUM RISK HAZARD (2.0 – 2.9)  

 

4.18.1 Hazard Identification 
An Active Shooter, as defined by the US Department of Homeland Security, is an individual 
actively engaged in killing or attempting to kill people in a confined area; in most cases, active 
shooters use firearm[s] and there is no pattern or method to their selection of victims.  Recent 
high-profile incidents involving active shooters include; the Sandy Hook Elementary school 
shootings in Newtown, Connecticut, the shooting in the Aurora, Colorado movie theater and the 
shooting in Tucson, Arizona involving U.S. Representative Gabrielle Giffords.  Historical active 
shooter events include the Virginia Tech shootings, the Columbine High School shootings and 
the University of Texas, Austin shootings.  No substantive research has yet been compiled to 
address the potential vulnerability to an active shooter incident.  As a very open, public society, 
these incidents are easier to accomplish for those bent on doing harm.  Some of these incidents 
have occurred in public places, and some in places that are considered more restricted (like 
elementary schools and high schools).  There is no discernible pattern to the location chosen by 
the shooter. 

There are many reasons why someone may decide to commit an act such as this, and attacks 
do not happen on impulse. Active shooters consider and plan their actions carefully. The exact 
amount of time one may spend on planning, however, may vary considerably. Motives that drive 
perpetrators have included revenge, attempting to solve a problem, suicide or desperation, and 
attempting to seek attention, fame, or recognition.18 
 
The United States Department of Homeland Security (DHS) has identified potential indicators of 
violence. Perpetrators typically do not just “snap,” but display indicators of potentially violent 
behavior over time. If these behaviors are recognized, they can often be managed and treated. 
Potentially violent behaviors by someone may include one or more of the following (this list of 
behaviors is not comprehensive, nor is it intended as a mechanism for diagnosing violent 
tendencies): 19 
 

 Increased use of alcohol and/or illegal drugs  

 Unexplained increase in absenteeism; vague physical complaints  

 Noticeable decrease in attention to appearance and hygiene  

 Depression / withdrawal  

 Resistance and overreaction to changes in policy and procedures  

 Repeated violations of company policies  

 Increased severe mood swings  

 Noticeably unstable, emotional responses  

 Explosive outbursts of anger or rage without provocation  

 Suicidal; comments about “putting things in order”  

 Behavior which is suspect of paranoia, (“everybody is against me”)  

 Increasingly talks of problems at home  

 Escalation of domestic problems into the workplace; talk of severe financial problems  

                                                

18 http://www.livesafemobile.com/becomes-active-shooter/ 
19 https://www.dhs.gov/xlibrary/assets/active_shooter_booklet.pdf 



 

 
 4-116 

 Talk of previous incidents of violence  

 Empathy with individuals committing violence  

 Increase in unsolicited comments about firearms, other dangerous weapons and violent 
crimes 

4.18.1.1 NOAA Alerts 
When notified by a government official, the NWS has the ability to send alert messages through 
the Emergency Alert System and over NOAA Weather Radio.  Examples include the following: 

 Local Area Emergency Message:  This message defines an event that by itself does not 
pose a significant threat to public safety and/or property, but the event could escalate, 
contribute to other more serious events, or disrupt critical public safety services.  
Instructions, other than public protective actions, may be provided by authorized officials.  
Examples of when this message may be used include: utility disruptions, road closures, 
or a potential terrorist threat where the public is asked to remain alert. 
 

 Civil Emergency Message:  This message outlines a significant threat or threats to public 
safety and/or property that is imminent or in progress.  The hazard is usually less 
specific or severe than those requiring a Civil Danger Warning. 

 
 Law Enforcement Warning: This warning is issued for a bomb explosion, riot, or other 

criminal event.  An authorized law enforcement agency may block roads, waterways, or 
facilities, evacuate or deny access to affected areas, and arrest violators or suspicious 
persons. 

 
 Radiological Hazard Warning:  This warning warns of the loss, discovery, or release of a 

radiological hazard such as the theft of a radiological isotope used for medical, seismic, 
or other purposes, discovery of radioactive materials, or a transportation accident 
involving nuclear weapons, nuclear fuel, or radioactive wastes.  Authorized officials may 
recommend protective actions be taken if a radioactive hazard is discovered. 

 
 Civil Danger Warning:  This warning is issued when an event presents a danger to a 

significant civilian population.  The message usually warns of a specific hazard and 
outlines specific protective actions such as evacuation or shelter in place. 

 
 Shelter In Place Warning:  This warning is issued when the public is recommended to 

shelter in place (go inside, close doors and windows, turn off air conditioning or heating 
systems, and turn on the radio or TV for more information).  Examples include 
hazardous material releases or radioactive fallout. 
 

4.18.2 Regulatory Environment 
Active shooter is a term used by law enforcement agencies to describe a situation in which a 
shooting is in progress and any aspect of the crime may affect the protocols used in responding 
to and reacting at the scene of the incident. Unlike a defined crime, such as a murder or mass 
killing, the active aspect inherently implies that both law enforcement personnel and citizens 
have the potential to affect the outcome of the event based upon their responses. Because 
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active shooter incidents occur and progress rapidly, the regulatory environment falls under local 
law enforcement to respond.20 

4.18.3 Hazard Events/Historical Occurrences 

May 9, 2003: At Case Western Reserve University, a gunman broke into the Peter B. Lewis 
Building at 4 PM, shooting and killing a graduate student and wounding two others. The 
perpertrator took the fifty people in the building hostage for seven hours, until he was later 
subdued by a SWAT team. He was taken alive. Shortly after, he was sentenced to life in prison. 

October 10, 2007: In October of 2007, a fourteen-year-old freshmen opened fire in the 
alternative high school, SuccessTech in Cleveland, Ohio. The student shot two fellow students 
and two teachers before committing suicide on the fourth floor of the building. Prior to the 
incident, the student had been placed on suspension following a fight. He had been repeatedly 
bullied for his gothic appearance and eccentric behavior. He also had a criminal record as well 
as a history of mental health problems, including threatening to commit suicide while in a mental 
health facility in 2006. 

March 24, 2016: An active shooter opened fire at a Chagrin Falls retirement community. Two 
women were killed. The attacker was shot by police. The suspect and the victims all worked in 
the facility at the time of the attack. 

4.18.4 Magnitude/Severity 
Active shooter events impact not only those who are directly killed or injured, but also those 
around them through psychological trauma afterward.  Active shooters are not always easily 
identified, and events can be unpredictable. Possible targets for such events may be the two 
major sports facilities in downtown Cleveland, Progressive Field and FirstEnergy Stadium which 
have capacities of 35,000 and 73,000, respectively. Schools and universities have also been 
sites around the nation where active shooters have been present, putting the many elementary, 
middle, and high schools at risk, as well as Cleveland State University, Case Western Reserve 
University, John Carroll University, or one of the many small colleges in the County. 
Government-owned buildings of county, state, or federal agencies also are a potential target. 

Active shooter incidents can occur extremely quickly and without warning, with some events 
lasting just a few minutes from beginning to end. In a report published by the FBI that 
researched and identified 160 active shooter incidents, 44 of the 63 that they were able to get 
time estimates on were over in less than 5 minutes, and 23 ended in less than 2 minutes. Even 
when law enforcement was able to arrive quickly, civilians had already had to make life or death 
decisions. In at least 107 of the incidents, the event was over because either a civilian had 
intervened, the shooter fled, or the shooter committed suicide or was killed by someone at the 
scene.21 

4.18.5 Frequency/Probability of Future Occurrences 
There is not enough historical precedence to determine frequency or future probability of active 
shooter events in Cuyahoga County. 

                                                

20 2014, U.S. Department of Justice, Federal Bureau of Investigation, A Study of Active Shooter Incidents in the United States 

Between 2000 and 2013. 
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The Federal Bureau of Investigations released a report in 2014 that detailed 160 active shooter 
events through 2013. The report found that active shooter events have increased dramatically 
since 2000. 

Since the probability of active shooter incidents occurring cannot be quantified in the same way 
as that of many natural hazards, it is not possible to assess vulnerability in terms of likelihood of 
occurrence.  Instead, vulnerability is assessed in terms of specific assets.  By identifying 
potentially at-risk terrorist targets, planning efforts can be put in place to reduce the risk of 
attack.  FEMA’s Integrating Manmade Hazards into Mitigation Planning (2003) encourages site-
specific assessments that should be based on the relative importance of a particular site to the 
surrounding community or population, threats that are known to exist and vulnerabilities 
including: 

 Inherent vulnerability: 

o Visibility – How aware is the public of the existence of the facility? 

o Utility – How valuable might the place be in meeting the objectives of a potential 

terrorist? 

o Accessibility – How accessible is the place to the public? 

o Asset mobility – is the asset’s location fixed or mobile? 

o Presence of hazardous materials – Are flammable, explosive, biological, chemical and/or 

radiological materials present on site?   If so, are they well secured? 

o Potential for collateral damage – What are the potential consequences for the 

surrounding area if the asset is attacked or damaged? 

o Occupancy – What is the potential for mass casualties based on the maximum number 

of individuals on site at a given time? 

 Tactical vulnerability: 

Site Perimeter 
o Site planning and Landscape Design – Is the facility designed with security in mind – 

both site-specific and with regard to adjacent land uses? 

o Parking Security – Are vehicle access and parking managed in a way that separates 

vehicles and structures? 

Building Envelope 
o Structural Engineering – Is the building’s envelope designed to be blast-resistant?  Does 

it provide collective protection against chemical, biological and radiological 

contaminants? 

Facility Interior 
o Architectural and Interior Space Planning – Does security screening cover all public and 

private areas? 

o Mechanical Engineering – Are utilities and Heating, Ventilating and Air Conditioning 

(HVAC) systems protected and/or backed up with redundant systems? 

o Electrical Engineering – Are emergency power and telecommunications available?  Are 

alarm systems operational?  Is lighting sufficient? 

o Fire Protection Engineering – Are the building’s water supply and fire suppression 

systems adequate, code-compliant and protected?  Are on-site personnel trained 

appropriately?  Are local first responders aware of the nature of the operations at the 

facility? 
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o Electronic and Organized Security – Are systems and personnel in place to monitor and 

protect the facility?  

4.18.6 Inventory Assets Exposed to/Potential Losses to Active Shooter Incidents 
Active shooters are a concern for all residents and workers in Cuyahoga County. Shooters are 
more likely to target areas that have a large amount of people at any one time, including schools 
and universities, hospitals, concert halls, or government buildings. A map of these, along with 
other critical facilities, can be found in Figure 4-2. Infrastructure is not likely to be critically 
damaged by an active shooter incident.  

4.18.7 Land Use & Development Trends 
Land use and development are not directly tied to the prevention or discouragement of active 
shooter incidents. However, structures can be designed with safety devices meant to protect the 
populations inside. Alarm panels, security systems, radios, and silent alarms can be used by 
buildings throughout the County in order to better facilitate security forces during an active 
shooter incident.  

4.18.8 Active Shooter HIRA Summary 
One of the primary attributes of active shooter incidents are their unexpected nature. While 
there are warning signs, they are far from guaranteed to produce an incident. This makes 
planning for potential attacks virtually impossible. All County assets, including 100 percent of the 
population, is at risk from an active shooter incident. The key to active shooter mitigation lies in 
the planning phase, and understanding the potential vulnerability of a specific area.  There is no 
accurate way to predict when an active shooter incident may occur.  

4.18.8.1 Mitigation Best Practices 
While current studies are underway, past research has proven a valuable resource. For 
example, in 2002, the FBI published a monograph on workplace violence, including problematic 
behaviors of concern that may telegraph violent ideations and plans. In 2010, the U.S. Secret 
Service (USSS), U.S. Department of Education, and the FBI collaborated to produce the report 
Campus Attacks: Targeted Violence Affecting Institutions of Higher Education, which examined 
lethal or attempted lethal attacks at U.S. universities and colleges from 1900 to 2008. The report 
featured several key observations related to pre-attack behaviors, including the following:  

 Concerning behaviors were observed by friends, family, associates, professors, or law 
enforcement in 31 percent of the cases. These behaviors included, but were not limited 
to, paranoid ideas, delusional statements, changes in personality or performance, 
disciplinary problems on site, depressed mood, suicidal ideation, non-specific threats of 
violence, increased isolation, “odd” or “bizarre” behavior, and interest in or acquisition of 
weapons.  

 In only 13 percent of the cases did subjects make verbal and/or written threats to cause 
harm to the target. These threats were both veiled and explicit and were conveyed 
directly to the target or to a third party about the target.  

 In 19 percent of the cases, stalking or harassing behavior was reported prior to the 
attack. These behaviors occurred within the context of a current or former romantic 
relationship and in academic and other non-romantic settings. They took on various 
forms, including written communications (conventional and electronic), telephone 
contact, and harassment of the target and/or the target’s friends and/or family. Subjects 
also followed or visited the target(s) or their families or damaged property belonging to 
the target(s) or their families prior to the attack.  
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 In only 10 percent of the cases did the subject engage in physically aggressive acts 
toward the targets. These behaviors took the form of physical assault, menacing actions 
with weapons, or repeated physical violence to intimate partners. 

Sources:  

Workplace Violence: Issues in Response. U.S. Department of Justice, FBI Academy. 2002. 
http://www.fbi.gov/stats-services/publications/workplace-violence. 

Planning and Response to an Active Shooter: An interagency Security Committee Policy and 
Best Practices Guide. Interagency Security Committee, 2015. 
https://www.dhs.gov/sites/default/files/publications/isc-planning-response-active-shooter-guide-
non-fouo-nov-2015-508.pdf  

 

 

  

http://www.fbi.gov/stats-services/publications/workplace-violence
https://www.dhs.gov/sites/default/files/publications/isc-planning-response-active-shooter-guide-non-fouo-nov-2015-508.pdf
https://www.dhs.gov/sites/default/files/publications/isc-planning-response-active-shooter-guide-non-fouo-nov-2015-508.pdf
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4.19 Transportation Incident 

Non-Natural Hazards Probability Impact 
Spatial 
Extent 

Warning Time Duration 
RF 

Rating 

Transportation Incident 4 1.2 1 0.3 1 0.2 4 0.4 1 0.1 2.2 

MEDIUM RISK HAZARD (2.0 – 2.9)   

4.19.1 Hazard Identification 
Transportation accidents can result from any form of air, rail, water, or road travel. Certain 
accidents could have secondary regional impacts such as a hazardous materials release or 
disruption in critical supply/access routes, especially if vital transportation corridors or junctions 
are present.22 Traffic congestion in certain circumstances can also be hazardous. Traffic 
congestion is a condition that occurs when traffic demand approaches or exceeds the available 
capacity of the road network. This hazard should be carefully evaluated during emergency 
planning since it is a key factor in timely disaster or hazard response, especially in areas with 
high population density.23 

4.19.1.1 Road Traffic 
There are well over one million vehicles in Cuyahoga County. Many people travel across and 
into the County for work every day. There are numerous highways and interstates crisscrossing 
the County, all of which are used for transporting cargo and freight, with many of these roads 
running through the most populated areas of the County.  

4.19.1.2 Rail Traffic 
Throughout the County are railways that are used for freight as well as passengers. The RTA 
operates both a Light Rail and a Rapid Transit rail system, in addition to its bus services.  The 
predominant purpose of these lines, however, is freight, with major owners including CSX, 
Norfolk Southern, River Terminal Railway Company, and the Wheeling & Lake Erie Railway 
Company. 

These trains could be carrying: 

 Automobiles 

 Coal 

 Metals 

 Chemicals (Sulfur, Petroleum, Chlorine and Bleaching Products, Plastics, Chemical 
Waste, Plastics, Other Non-Hazardous Waste) 

 Electronics 

 Machinery 

Railways extend throughout most of the County, putting all jurisdiction at risk during a railway 
incident.  

4.19.1.3 Air Traffic 
There are 3 airports available to the public in Cuyahoga County. One of these is the Cleveland-
Hopkins International Airport, a major hub for travel in the region. The other two airports are 
smaller, but still make up substantial air traffic. These include Burke Lakefront Airport, and 
Cuyahoga County Airport. There is also significant private use of air space between the 
numerous hospitals in the County. 

                                                

22 Research and Innovative Technology Administration, 2009 
23 Federal Highway Administration, 2009 
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4.19.2 Regulatory Environment 

4.19.2.1 Automotive 
Auto accidents generally fall under the authority of the appropriate law enforcement agency.  
This will typically fall under each local jurisdiction’s police department, or the State Highway 
Patrol when incidents occur on highways. 

4.19.2.2 Rail Traffic 
The Federal Railroad Administration is tasked with the safe, reliable, and efficient movement of 
people and goods.   

4.19.2.3 Air Traffic 
The Federal Aviation Administration is tasked with regulating air travel within the United States.   

4.19.3 Hazard Events/Historical Occurrences 

4.19.3.1 Automotive 
Auto accidents are a common enough occurrence that they are not catalogued as completely as 
other types of transportation incidents. According to the State Highway Patrol, there were 70 
reported fatal crashes in the County in 2015, up from 45 and 52 in 2014 and 2013, respectively. 

4.19.3.2 Rail Traffic 
The majority of rail-involved accidents typically are when a train strikes a car or person that was 
on the tracks.  

March 3, 2007: A train carrying Sodium Hydroxide derailed in Parma, resulting in road closures. 
A Hazardous Materials Team cleaned up after the incident. 

July 31, 2013: A man was struck and killed by a train near Lakeside Avenue. The incident was 
determined to be a suicide. The Cuyahoga County Medical Examiner pronounced him dead on 
the scene. 

4.19.3.3 Air Traffic 
August 25, 2015: A small plane carrying 4 college students lost power and crashed in 
Willoughby Hills, Ohio, a Cleveland suburb. They had taken off from the Cuyahoga County 
Airport.24 None of the four passengers survived. There have been no serious commercial airline 
incidents reported in the County.  

December 26, 2016: After taking off from Burke Lakefront Airport, a small plane carrying 6 
people disappeared over Lake Erie. Despite searches, no survivors were found. The 
passengers were headed back to Columbus following a Cavaliers game. 

4.19.4 Magnitude/Severity 
Significant transportation accidents can result in death or serious injury or extensive property 
loss or damage.  Road and railway accidents in particular have the potential to result in 
hazardous materials release.  Air traffic accidents have the capability to cause extensive 
damage and loss of life. The worst case scenario for transportation accidents would be if a large 
aircraft such as a Boeing 747 were to crash into downtown Cleveland during normal business 
hours. The damage would be catastrophic and the number of injuries and deaths could be well 
into the thousands.  

                                                

24 http://patch.com/maryland/wheaton-md/rockville-teen-killed-ohio-plane-crash 
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4.19.5 Frequency/Probability of Occurrences 
Automotive accidents happen daily throughout the County, with minor incidents making up the 
vast majority of these. Injuries, such as bruising or cuts are relatively common as a result of 
traffic accidents. Major incidents resulting in serious injury or death are more infrequent, but still 
happen regularly. The chance of both minor and major incidents is 100%. Below is a map 
showing all fatal automotive accidents between 2013 and 2015. There is not enough historical 
precedence to determine the probability and frequency of rail and air incidents.  

 

4.19.6 Inventory Assets Exposed To Transportation Incidents  
All County assets can be considered at risk from a transportation incident. This includes 100 
percent of the County population and all buildings and infrastructure.  The number of roads and 
interstates, the presence of numerous rail corridors, and the flight paths that pass overhead 
place all parts of the County at some level of risk. 

Figure 4-31  shows the location of transportation infrastructure within the County.
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Figure 4-31 Cuyahoga County Transportation Infrastructure 
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4.19.7 Potential Losses 
A transportation incident can have a significant impact on the County.  While most accidents do 
not result in damage to infrastructure or buildings, they have the ability to render them 
uninhabitable.  Hazardous materials are a possible side effect from transportation incidents.  An 
air crash occurring in the heavily-residential County could be catastrophic, resulting in a heavy 
loss of life.    

4.19.8 Land Use & Development Trends 
Most of the existing transportation routes in, near, or through Cuyahoga County are already 
well-established.  Steps can be taken to improve safety for pedestrians, and to control traffic 
patterns to make the roads as safe as possible.  Rail lines are inspected regularly, and all 
policies are in place to mitigate potential losses along the lines.  The FAA develops policies, and 
air operators follow recommended maintenance protocols to ensure that air travel is as safe as 
possible. Roads traces the vast majority of the County. 

4.19.9 Transportation Incident HIRA Summary 
Transportation incidents occur commonly, usually to the effect of traffic congestion during rush 
hour. However, the possibility does exist for a large scale rail or air traffic incident to impact the 
County and its jurisdictions.  In those cases, not only would people be at risk, but potentially 
infrastructure as well.  These incidents can often have a secondary effect of causing a 
hazardous materials spill. 

4.19.9.1 Mitigation Best Practices 
Road Traffic: The Ohio Department of Transportation (ODOT) runs a Highway Safety 
Improvement Program, which aims to reduce high-crash and severe-crash locations through 
engineering programs. Funds are available to local governments and can be used to make 
improvements on any public roadway. ODOT funds a mix of spot safety projects, such as 

intersection and curve realignment, and systematic safety treatments, such as edge line rumble 
stripes and cable barrier, which can be installed across hundreds of miles.  

More information on road safety can be found at: 
http://www.dot.state.oh.us/Divisions/Planning/ProgramManagement/HighwaySafety/HSIP/Page
s/default.aspx  

Rail Traffic: The Federal Railroad Administration Office of Railroad Safety promotes and 
regulates safety throughout the Nation's railroad industry. The office executes its regulatory and 
inspection responsibilities through a diverse staff of railroad safety experts.  The staff includes 
400 Federal safety inspectors who operate out of eight regional offices. Each regional 
administrator is supported by two deputy regional administrators, chief inspectors, supervisory 
specialists, grade crossing safety managers and safety inspectors for five of the safety 
disciplines focusing on compliance and enforcement in: 

 Hazardous Materials    
 Motive Power and Equipment 
 Operating Practices 
 Signal and Train Control 
 Track 

More information on rail safety can be found at: https://www.fra.dot.gov/Page/P0010.  

Air Traffic: The Airport Safety and Operations Division includes the Safety and Certification 
Program. The division holds primary responsibility for the safety and certification of airports; 
airport operations and safety practices, including aircraft rescue and firefighting and the 

http://www.dot.state.oh.us/Divisions/Planning/ProgramManagement/HighwaySafety/HSIP/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Planning/ProgramManagement/HighwaySafety/HSIP/Pages/default.aspx
https://www.fra.dot.gov/Page/P0244
https://www.fra.dot.gov/Page/P0010
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mitigation of wildlife hazards; promotion of emergency operations, emergency management 
planning, and damage control at civil airports; and Federal activities at airports and their 
restoration after attack or a natural disaster. 

More information on air safety can be found at: 
https://www.faa.gov/about/office_org/headquarters_offices/arp/offices/aas/aas300/  

Additional Mitigation Measures: 

Driver Education: The risk of transportation accidents can be reduced through 
improvements in driver education, traffic law enforcement, and transportation planning 
that balances needs of public transportation conveyers with safety of the general public. 
Commercial operators also need training and skill enhancement programs.  

Road Design: Improved design, routing, and traffic control at problem roadway areas 
can reduce risk of transportation accidents. Designated truck routes, as well as 
enforcement of weight and truck travel restrictions, can help. In long-term planning, 
communities can consider establishing more connector roads to reduce congestion on 
arterial roads.  

Railroads: Accidents can be reduced through railroad inspections and improved designs 
at problem railway/roadway intersections.  

Airports: Airport maintenance, security, and safety programs are essential for reducing 
accident risk.  

Marine Safety: Accident risk can be reduced through programs that address marine 
safety and general boater awareness.  

Mass Casualty Preparation: It is important to consider training, planning, and 
preparedness for mass-casualty incidents involving all modes of transportation. Cuyahoga 

County currently maintains a Mass Casualty Incident Annex to the Emergency Operations Plan 

(EOP). 
 

Traffic Control: Road closures and traffic control in accident areas becomes especially 
critical during a hazardous material incident response. 

Source: Wisconsin DEM, Mitigation Ideas: Possible Mitigation Measures by Hazard 
Type, 2002. 

 

  

https://www.faa.gov/about/office_org/headquarters_offices/arp/offices/aas/aas300/
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4.20 Hazardous Materials Incident 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration 
RF 

Rating 

HazMat Incident 4 0.9 2 0.3 1 0.2 4 0.4 1 0.1 2.5 

MEDIUM RISK HAZARD (2.0 – 2.9)   

4.20.1 Hazard Identification 

4.20.1.1 Traditional Hazardous Materials 
A hazardous material release is the contamination of the environment (i.e. air, water, soil) by 
any material that because of its quantity, concentration, physical characteristics, or chemical 
characteristics threatens human, animal, or plant health, the environment, or property. 
Hazardous material spills are usually accidental events that arise from human activities such as 
the manufacture, transportation, storage, and use of hazardous materials. The consequences of 
such spills are usually unintended. An accidental or intentional release of hazardous materials 
could produce a health hazard to those in the area, downwind, and/or downstream with 
immediate, prolonged, and/or delayed effects. The spread of the material may additionally be 
defined by weather conditions and topography of the area. A hazardous material release can 
come from a fixed facility, transportation, or an intentional release such as terrorism. 

A hazardous material release may also occur due to a transportation accident. The most likely 

locations for a transportation‐related hazardous material release are along the roads and 
highways running throughout the County.  Gas, propane, and other hazardous materials are 
delivered throughout the area year round. The need for gas, propane, fertilizers, and other toxic 
materials in daily life creates a larger risk for a hazardous materials release. 

A hazardous materials release in the County may not only contaminate dirt or surface material 
but potentially contaminate flowing water in ditches, rivers, or small streams. Ground water may 
also be contaminated, depending on the size of the incident. Other potential concerns for 
spills/leaks are icy road conditions during winter months, sabotage, and terrorism. 

When a release occurs, one of four Hazmat teams are dispatched depending on the location of 
the spill, the Cleveland Fire Department Hazardous Materials Team, the Westshore Hazmat 
Team, the Chagrin/Southeast Hazmat Team, or the Southwest Emergency Response Team. 
The County has also established a FEMA Type 1 HazMat team. This is comprised of the 
previous four teams, and provides additional training and resources. 

Fixed facilities housing hazardous substances at the County include swimming pools, gas 
stations, and supply stores containing substances such as fuel, farm chemicals, propane, fuel 
oil, paint, and small amounts of chlorine. 

4.20.1.2 Hospital Radioactive Isotopes 
Hospitals are increasingly using radioactive isotopes for diagnostic and therapeutic applications. 
The bulk of the hospital radioactive waste is commonly generated in the department of Nuclear 
Medicine.  Generally, most of the radioactive waste is liquid.  Some lesser amounts of the waste 
are solid and gaseous. The solid waste containing traces of radioactivity can be in the form of 
syringes, needles, cotton swabs, vials, contaminated gloves and absorbent materials.  
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Figure 4-32 Hazardous Materials Spills in Cuyahoga County 
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4.20.2 Regulatory Environment 
The US EPA’s Toxic Release Inventory (TRI) program, tracks hazardous materials release and 
disposal data for US counties and states. Disposals in the Cleveland area include ammonia, 
styrene (a carcinogenic chemical), 1,2,4 trimethylbenzene, toluene, and xylene.  The TRI data 
does not provide data regarding the effect on the public of releases or disposals of hazardous 
materials.   

4.20.3 Hazard Events/Historical Occurrences 
According to the Cuyahoga County OEM, there were 251 hazardous materials incidents 
between 2011 and 2016. Of these, 125 were either gasoline or diesel-related. HazMat spills 
occur frequenty, and cleanup teams are called even during car crashes where gasoline spills. 

4.20.4 Magnitude/Severity 
With a hazardous material release, whether accidental or intentional, there are several 
potentially exacerbating or mitigating circumstances that will affect its severity or impact.  
Mitigating conditions are precautionary measures taken in advance to reduce the impact of a 
release on the surrounding environment.  Primary and secondary containment or shielding by 
sheltering-in-place protects people and property from the harmful effects of a hazardous 
material release.  Exacerbating conditions, or characteristics that can enhance or magnify the 
effects of a hazardous material release, include: 
 

 Weather conditions:  affects how the hazard occurs and develops 

 Micro-meteorological effects of buildings and terrain:  alters dispersion of hazardous 

materials 

 Non-compliance with applicable codes (e.g. building or fire codes) and 

maintenance failures (e.g. fire protection and containment features):  can 

substantially increase the damage to the facility itself and to surrounding buildings 

 
Whether or not a hazardous materials site is contained in the SFHA is also a concern, as there 
could be larger-scale water contamination during a flood event should the flood compromise the 
production or storage of hazardous chemicals.  Such a situation could swiftly move toxic 
chemicals throughout a water supply and across great distances.   

The severity of a given incident is dependent not only on the circumstances described above, 
but also with the type of material released and the distance and related response time for 
emergency response teams.  The areas within closest proximity to the releases are generally at 
greatest risk, yet depending on the agent, a release can travel great distances or remain 
present in the environment for a long period of time (e.g., centuries to millennia for radioactive 
materials), resulting in extensive impacts on people and the environment.   

4.20.5 Frequency/Possibility of Future Occurrences 
Between 2012 and 2015, there were 251 hazardous materials release incidents in Cuyahoga 
County. 

[(Current Year) 2016] subtracted by [(Historical Year) 2011] = 5 Years on Record 

[(Years on Record) 5] divided by [(Number of Historical Events) 109] = 0.02 

The historic frequency calculates that there is a 100% chance of this type of event occurring 
each year. 



 

 
 4-130 

4.20.6 Inventory Assets Exposed To Hazardous Materials/Radiological Release  
All County assets can be considered at risk from hazardous materials releases.  This includes 
100 percent of the County population and all buildings and infrastructure.  The presence of the 
interstates, state routes, as well as railroad tracks which pass throughout the County, make all 
of Cuyahoga County vulnerable to the effects of a possible incident. 

4.20.7 Potential Losses 
A hazardous materials release has the possibility of having a significant impact on the County.   

Most hazardous material releases do not usually have an effect on infrastructure, particularly 
underground infrastructure. Some critical facilities use hazardous materials to operate such as 
chlorine for water treatment and PCB’s for electric transformers. Similarly, the contamination of 
the water supply may be treated like a hazardous material release. Propane, oil, and natural 
gas, necessary fuels for heating, can also be hazardous if released during their delivery due to 
their explosive potential. Transportation may be limited if a key roadway or railway is blocked by 
an incident. 

 Possible losses to critical facilities include: 

o Critical functional losses  

o Contamination  

o Structural and contents losses, if an explosion is present  
  

 Possible losses to structures include:  
o Inaccessibility  
o Contamination  
o Structural and contents losses, if an explosion is present  

 

 Possible economic losses include:  
o Business closures and associated business disruption losses 

 

 Possible ecologic losses include:  

o Loss of wildlife 
o Habitat damage  
o Reduced air and water quality  

 

 Possible social losses include:  

o Canceled activities 
o Emotional impacts of significant population losses and illnesses 

4.20.8 Land Use & Development Trends 
The population impacts are often greater than the structural impacts during a hazardous 
material a release. Depending on the material, the health impacts to humans can be long and 
short term. Generally, an incident will affect only a subset of the total population at risk. In a 
hazardous materials release, those in the immediate isolation area would have little to no 
warning, whereas, the population further away in the dispersion path may have some time to 
evacuate, depending on the weather conditions, material released, and public notification. 

There are often no land use regulations that restrict building around industrial facilities or along 
transportation routes. As the population increases, development will also continue to increase in 
these areas thereby exposing a greater number of individuals to the risk of a hazardous 
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materials release. Increase development will lead to increased vulnerability and increased 
potential losses.  

4.20.9 Hazardous Materials HIRA Summary 
Hazardous materials incidents can pose a series of threats to human safety and welfare, as well 
as the environment. Incidents occur regularly, but are not often of a size to cause a significant 
countywide threat. However, it seems likely that incidents will continue and the potential for a 
significant release is present.  Incidents often occur in conjunction with, or as a result of, natural 
hazards impacting facilities that house hazardous materials. Depending upon the materials 
released, as well as atmospheric conditions, an incident has the potential to cause significant 
disruption to the County. 

4.20.9.1 Mitigation Best Practices 
FEMA has published a series of prevention and mitigation measures that is geared toward 
residents and households on what they can do to help reduce the number of hazardous 
materials incidents, or the severity of these events. These can be used in educational materials 
distributed by the County or its jurisdictions, and are a good way of preventing smaller scale 
incidents. 

Prevention 
 Use all materials in accordance with their instructions. 
 Store pesticides and other hazardous chemicals in safe places where children and animals 

cannot be exposed. Storage areas must guard against freezing and overheating of 
hazardous materials. They should also have separate locks. 

 Store chemicals on the floor or on lower shelves to prevent spills. Lips are recommended for 
all shelving upon which hazardous materials are stored. 

 Properly dispose of any unsafe or excess materials and containers. 
 

Protection Actions 
 Ask your local fire department or emergency management agency for information on 

hazardous materials in your community. 
 Find out what clinical signs these toxins may cause if a person or an animal has been 

exposed. 
 Take a training course in hazardous materials. 

o FEMA may provide resource information and technical and financial assistance to States 
for developing emergency plans for hazardous materials accidents and other types of 
emergencies, and assist State and local governments in hazardous materials training. 

o The Environmental Protection Agency (EPA) also conducts technical and environmental 
training programs related to hazardous materials. At the request of community officials, 
the EPA can provide technical expertise on the full range of environmental 
contamination issues. 
 

Mitigation Measures 
 Install and label sinks and eye wash stations. 
 Store appropriate absorbent materials near hazardous materials in the event of a spill. 
 Post warning signs on storage areas. 
 Post and review Material Safety Data Sheets (MSDS) for commonly used chemicals. 
  

The full guide can be found at https://emilms.fema.gov/is10a/AID0107030text.htm     

https://emilms.fema.gov/is10a/AID0107030text.htm
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4.21 Dam/Levee Failure 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration 
RF 

Rating 

Dam/Levee Failure 2 0.6 2 0.6 1 0.2 3 0.3 2 0.2 1.9 

LOW RISK HAZARD (1.0 – 1.9)   

4.21.1 Hazard Identification 
A dam is defined as a barrier constructed across a watercourse for the purpose of storage, 
control, or diversion of water. Dams typically are constructed of earth, rock, concrete, or mine 
tailings. A dam failure is the collapse, breach, or other failure, often resulting in down‐stream 
flooding. 

A dam impounds water in the upstream area, referred to as the reservoir. The amount of water 

impounded is measured in acre‐feet. An acre‐foot is the volume of water that covers an acre of 
land to a depth of one foot. As a function of upstream topography, even a very small dam may 

impound or detain many acre‐feet of water. Two factors influence the potential severity of a full 
or partial dam failure: the amount of water impounded, and the density, type, and value of 
development and infrastructure located downstream. 

A levee is an elongated ridge constructed of fill or wall which regulates water levels. These are 
usually earthen hills built along a river’s floodplain to prevent flooding in nearby population 
areas. Typically, these run parallel to a river. 

 

Dam and levee failures typically occur when spillway capacity is inadequate and excess flow 
overtops the dam, or when internal erosion (piping) through the dam or foundation occurs. 
Complete failure occurs if internal erosion or overtopping results in a complete structural breach, 
releasing a high‐velocity wall of debris‐laden water that rushes downstream. 

Dam and levee failures can result from any one or a combination of the following causes: 

 Prolong periods of rainfall and flooding, which cause most failures; 
 Inadequate spillway capacity, resulting in excess overtopping flows; 
 Internal erosion caused by embankment or foundation leakage or piping; 
 Improper maintenance, including failure to remove trees, repair internal seepage 

problems, replace lost material from the cross section of the dam and abutments, or 
maintain gates, valves, and other operational component; 

Figure 4-33 Example of a Class-I Dam Figure 4-34 Example of a Levee 
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 Improper design, including the use of improper construction materials and construction 
practices; 

 Negligent operation, including the failure to remove or open gates or valves during high 
flow periods; 

 Failure of upstream dams on the same waterway; 
 Landslides into reservoirs, which cause surges that result in overtopping; 
 High winds, which can cause significant wave action and result in substantial erosion; 

and 
 Earthquakes, which typically cause longitudinal cracks at the tops of the embankments, 

which can weaken entire structures. 

Dams are considered to be localized in the state and are most likely to affect inundation areas 
downstream and immediate areas around the dam or levee. Discharge from a dam breach is 
usually several times the 1% chance flood, and, therefore, typical flood studies are of limited 
use in estimating the extent of flooding. 

Determining the impact of flooding is difficult to accomplish, especially for estimating loss of life. 
Loss of life is a function of the time of day, warning time, awareness of those affected and 
particular failure scenarios. Many dam safety agencies have used “population at risk”, a more 
quantifiable measurement of the impact to human life, rather than “loss of life”. Population at risk 
is the number of people in structures within the inundation area that would be subject to 
significant personal danger, if they took no action to evacuate. The impacts of a dam failure are 
contingent on many factors and, therefore, cannot be concisely described. 

Dam safety laws are embodied in the Dam Safety and Encroachments Act ("DSE Act") ‐enacted 
July 1, 1979 and last amended in 1985. Rules pertaining to dam safety are found in Title 25‐
Rules and Regulations; Part I‐Department of Environmental Resources; Subpart C‐Protection of 

Natural Resources; Article II‐Water Resources; Chapter 105‐Dam Safety and Waterway 
Management ("the Rules") ‐adopted. (www.damsafety.org) 

4.21.2 Regulatory Environment 
Ohio’s Department of Natural Resources classifies dams by two (2) conditions, height and 
storage. There are four (4) classes of dams, which vary, based on the height of the actual dam, 
and the amount of water held behind the dam. According to the ODNR Division of Water 
Resources. In Cuyahoga County, there are seven (7) Class I dams, and seven (7) class II 
dams. 

Many dams throughout Ohio were created 50 years ago or more.  These dams present the 
possibility that at some point in time they may fail.  If this is the case, there will be damage 
to the surrounding area.  According to the Ohio Department of Natural Resources, the damage 
predicted by a dam failure coincides with the class of the dam. The potential downstream 
hazard is broken into four classes. 

 Class I ‐ Probable loss of life, serious hazard to health, structural damage to high value 
property (i.e., homes, industries, and major public utilities.). 

 Class II – Floodwater damage to homes, businesses, and industrial structures (no loss of 
life envisioned); damage to state and interstate highways, railroads; only access to 
residential areas. 

 Class III‐ Damage to low value non‐residential structures, local roads, agricultural crops 
and livestock. 

 Class IV‐ Losses restricted mainly to the dam

http://www.damsafety.org/
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Figure 4-35 Cuyahoga County Dams 
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Figure 4-36 Cuyahoga County Levees 
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Table 4-49 Class 1 Dams in Cuyahoga County, ODNR 2017 

 

Table 4-50 Class 2 Dams in Cuyahoga County, ODNR 2017 

 

Name Owner Owner Type Type Structure 
Length 
(feet) 

Height 
(feet) 

Top of 
Dam 

Storage 
(Acre Ft.) 

Forest Hill Park Dam 
No. 2 

City of East 
Cleveland 

Public, Local 
Dam and 
spillway 

Earthfill 318 36.6 137 

Lakeview Cemetery 
Flood Control Dam 

Northeast Ohio 
Regional Sewer 
District 

Public, local 
Dam and 
spillway 

Concrete, 
Gravity 

520 89 354 

Upper Shaker Lake 
Dam 

City of Cleveland 
(Leased To Shaker 
Heights) 

Public, local 
Dam and 
spillway 

Earthfill 615 30 155 

Briar Hill Lake Dam Private Private, assn. 
Dam and 
spillway 

Earthfill 885 24 48 

Lower Shaker Lake 
Dam 

City of Cleveland 
(Leased To Shaker 
Heights) 

Public, local 
Dam and 
spillway 

Earthfill 600 17.3 178 

Kerruish Stormwater 
Control Facility Dam 

City of Cleveland Public, local 
Dam and 
spillway 

Earthfill 300 40 312 

Hollenbeck Lake 
Dam 

Private Private 
Dam and 
spillway 

Earthfill 400 23.5 95 

IVEX Corporation 
Lower Lake Dam 

Private Private N/A Concrete N/A 7.0 85 

Fairmount Reservoir N/A N/A N/A Earth N/A 8.8 106 

Name Owner Owner Type Type Structure 
Length 
(feet) 

Height 
(feet) 

Top of 
Dam 

Storage 
(Acre Ft.) 

Hayes Lake Dam Private Private 
Dam And 
Spillway 

Earthfill 1,200 44.7 93.8 

Luczek Lake Dam Private Private 
Dam And 
Spillway 

Earthfill, 
Homogeneous 

500 41 326 

Marshfield Lake 
Dam 

Private Private 
Dam And 
Spillway 

Earthfill 220 15.3 82 

City of Shaker 
Heights Dam 

City of Cleveland 
(Leased To Shaker 
Heights) 

Public, Local 
Dam And 
Spillway 

Earthfill 300 18.9 61.7 

University School 
Lake Dam 

Private Private 
Dam And 
Spillway 

Earthfill 175 52.5 83.6 

Iroquois Lake Dam Private Private 
Dam And 
Spillway 

Earthfill 1,500 17 111.5 

Aberdeen 
Development North 
Retention Dam 

City of Highland 
Heights 

Public, Local 
Dam And 
Spillway 

Earthfill, 
Zoned 

110 12.6 64.9 
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4.21.3 Hazard Events/Historical Occurrences 

4.21.3.1 Dam Failure 
February 28, 2011: At 10:07 AM, the failure of the Gates Mills Dam was reported by the dam 
operator. The failure was caused by heavy rains. Water flooded the basement of the nearby 
historic St. Christopher’s Church. It was decided several weeks later that the dam would not be 
replaced. The dam had previously supplied power to several businesses when it was built a 
century prior in 1906.  

4.21.3.2 Levee Failure 
There have been no recorded instances of levee failure in Cuyahoga County. 

4.21.4 Magnitude/Severity 
The severity of a dam failure depends mostly on what class the dam is, where it is located, and 
what caused it to fail. The inundation zone as defined by each Emergency Action Plan (EAP) 
shows what areas will be the most heavily impacted during a dam failure event. During these 
events, hazardous materials such as agricultural chemicals and wastes, solid wastes, raw 
sewage, common household chemicals, and loose mud and concrete can worsen rescue and 
cleanup operation. Much of the damage done during a dam failure will be downstream and 
within the immediate area. 

4.21.5 Frequency/Probability of Occurrences 
For reasons previously mentioned in this section, those that are uncontrollable by humans, it is 
possible a dam or levee can fail at any time, given the right circumstances.   However the 
probability of future occurrence is for regulated dams can be reduced due to proactive 
preventative action in compliance with the Ohio Department of Natural Resources – Dam 
Safety Program.  Ohio’s Dam Safety Program provides for the regulation and safety of high 
hazard dams and reservoirs throughout the state in order to protect the health, safety, and 
welfare of its citizens and their property. 

4.21.6 Inventory Assets Exposed To Dam/Levee Failure 
Dam or levee failures can have a greater environmental impact than that associated with a flood 
event. Large amounts of sediment from erosion can alter the landscape changing the 
ecosystem. Hazardous materials can be carried away from flooded out properties and 
distributed throughout the floodplain. Industrial and agricultural chemicals and wastes, solid 
wastes, raw sewage, and common household chemicals comprise the majority of hazardous 
materials spread by flood waters along the flood zone, polluting the environment and 
contaminating private property and the community’s water supply. The soil loss from erosion 
and scouring would be significantly greater because of a large amount of fast moving water 
affecting a small localized area, which would likely change the ecosystem.  

4.21.7 Potential Losses 
For reasons previously mentioned in this section and uncontrollable by humans, it is highly 
possible a dam can fail at any time, given the right circumstances. However the probability of 
future occurrence for regulated dams is reduced through compliance with the Ohio’s 
Department of Natural Resources, Dam Safety Program. 

An Emergency Action Plan details possible scenarios for a dam break. Only the EAP for the 
Lakeview Cemetery Flood Control Dam is approved; this is a Class-I dam. Six other Class-I 
dams have EAPs that are not approved, including the Hollenbeck Lake Dam, the Briar Hill Lake 
Dam, the Lower Shaker Lake Dam, the Upper Shaker Lake Dam, the Kerruish Stormwater 
Control Facility Dam, and Forest Hill Park Dam No. 2. 
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Cleveland Heights, Chagrin Falls East Cleveland, Parma, Shaker Heights, Solon, and 
Warrensville Heights are located in proximity to Class I Dams (As classified by the Ohio 
Department of Natural Resources). Potential losses from dam failure in these areas are difficult 
to quantify. However, by using the populations, number of homes, and their average value, 
some vulnerability can be attributed to a dam failing. The following table presents this data for 
the previously identified cities and towns, using 2016 data from the Cuyahoga County Auditor as 
reference. 

Table 4-51 Potential Losses from Dam Failure, Cuyahoga County Auditor 2016 
 

City Population 
Number of 

Homes 
Total at Risk Average cost 

Cleveland Heights 46,121 4,415  $ 579,967,400  $ 131,362.94 

Chagrin Falls 4,039 2,010  $ 501,832,000  $ 286,433 

East Cleveland 17,843 1,163  $ 51,659,400  $ 44,419.09 

Parma 81,601 9,674  $ 958,379,200  $ 99,067.52 

Shaker Heights 28,448 2,352  $ 600,276,500  $ 255,219.60 

Solon 23,348 2,813  $ 830,401,300  $ 295,201.32 

Warrensville Heights 13,542 1,005  $ 65,084,700  $ 64,760.90 

Grand Total 210,903 21,424  $ 3,085,966,900  $ 144,042.52 

 

For a levee failure, a detailed analysis was done to simulate a break in the Euclid Creek Levee. 
This involved a taking a study area and estimating approximately how many homes downstream 
were vulnerable to potential levee breach impacts. The population was not able to be estimated 
within this study area, however, it was estimated that there are approximately 1,264 homes. The 
average cost of these homes were $132,823.  

Table 4-52 Potential Losses from Levee Failure, Cuyahoga County Auditor 

City Population 
Number of 

Homes 
Total at Risk Average cost 

Cleveland (near Euclid) N/A 1,264  $ 167,889,200  $ 132,823 

4.21.8 Land Use & Development Trends 
Public awareness measures such as notices on final plats and public education on dam safety 
are proactive mitigation measures that should be implemented by local communities. Also, 
Emergency Action Plans that identify potential dam failure inundation areas, notification 
procedures, and thresholds are also prepared for response to potential dam related disaster 
events. 

4.21.9 Dam Failure HIRA Summary 
As dams continue to age, the likelihood for failure increases as undesirable woody vegetation 
on the embankment, deteriorated concrete, inoperable gates, and corroded outlet pipes become 
problems. Since dam failures are often exacerbated by flooding, the probability of dam failures 
can be associated with projected flood frequencies. Overall, the probability of a dam failure 
throughout the state should remain low with continued maintenance of dams. Additionally, 
warning plans in place for designated high hazard dams will continue to decrease the danger for 
those residents in potential risk areas. 

4.21.9.1 Mitigation Best Practices  
Cuyahoga County jurisdictions can best prevent dam failure in the future by taking it upon 
themselves to learn more about dam safety from both the Ohio Department of Natural 
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Resources (ODNR) and FEMA. Best practices for dam safety include regularly inspecting and 
maintaining dams as they age, providing educational materials to those who either live or do 
business beneath a dam, and to make sure that each dam in the community has an EAP. 

ODNR’s website has additional information and guides that relate to Dam Safety, and can be 

found here: http://water.ohiodnr.gov/safety/dam-safety.  

http://water.ohiodnr.gov/safety/dam-safety
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4.22 Civil Disturbance 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration 
RF 

Rating 

Civil Disturbance 3 0.9 1 0.3 1 0.2 2 0.2 1 0.1 1.7 

LOW RISK HAZARD (1.0 – 1.9)   

4.22.1 Hazard Identification 
Civil disturbance is a broad term that is typically used by law enforcement to describe one or 
more forms of disturbance caused by a group of people. Civil disturbance is typically a symptom 
of, and a form of protest against, major socio-political problems. Typically the severity of the 
action coincides with the level of public outrage. In addition to a form of protest against major 
socio-political problems, civil disturbances can also arise out of union protest, institutional 
population uprising, or from large celebrations that become disorderly. The scale and scope of 
civil disturbance events varies widely.  However, government facilities, landmarks, prisons, and 
universities are common sites where crowds and mobs may gather.      

4.22.2 Regulatory Environment 
The response to civil disturbance incidents usually falls to the responsible law enforcement 
agency.  Spontaneous events may result in deployment of police forces to contend with the 
protestors, and the resulting crowds.  Planned marches or events are often scheduled in 
advance, with a permitting process that allows law enforcement to adequately prepare for 
potential situations.   

4.22.3 Civil Disturbance Events/Historical Occurrences 
The County has seen a variety of civil disturbance episodes in the past, most notably in 
response to racially-charged political environments. Some have remained as peaceful protests, 
while others have turned violent. 

1966-1968: During the Civil Rights Movement, many African-Americans and their supporters 
began to seek political, social, and economic equality. Some became quite outspoken after the 
Civil Rights Act of 1964 passed; they had gone from believing they would never see equality in 
their lifetimes, to seeing it just within their grasp. Throughout the country in 1965, civil unrest 
became common, the most famous outbreak occurring in the Watts District in Los Angeles. The 
first disturbance in Cleveland, the Hough Riots, lasted for several days in 1966, and the 
Cleveland Police proved ineffective in quelling violence. Arson fires destroyed several blocks of 
homes and businesses on the east side of Cleveland. Four people died. Only July 23, 1968, in 
what became known as the “Glenville Shootout,” police officers and a number of African-
Americans confronted each other. After several hours of violence, four civilians and three police 
officers had been killed. The incident set off another two days of violence, including arson, 
looting, and beatings.25 

2011-2012: The “Occupy Wall Street” movement gained traction in September of 2011 in order 
to protest income inequality, greed, and corruption in the United States. While the movement 
originated in New York City, protests spawned throughout the country, including some in 
Downtown Cleveland. By the end of 2012, the movement had largely dissolved. 

November 2014: Two police officers responded to a call that a black male was sitting on a 
swing in a park pointing a gun at people. Upon arriving at the scene, one of the officers almost 
immediately opened fire on Tamir Rice, the young man in the park. Rice was hit once in the 
torso. Neither officer administered any first aid to Rice afterwards. He died the following day. 

                                                

25 http://www.ohiohistorycentral.org/w/Cleveland_Civil_Disorders_(1966_-_1968) 
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The gun that Rice was holding was shown to be an airsoft gun that lacked the orange safety tip. 
Several days later, in a similar case involving the death of a man named Michael Brown, a 
grand jury made the decision to not indict the officer involved in that shooting. That day, in 
response to the Rice shooting, approximately 200 protestors marched from Public Square to the 
Cleveland Memorial Shoreway, causing the latter to temporarily shut down. Rice’s family asked 
protestors to remain peaceful in their activities. Protests continued through 2016. Mayor Frank 
Jackson of Cleveland and Police Chief Calvin Williams said that they planned to balance public 
safety with protesters’ First Amendment rights. 

4.22.4 Magnitude/Severity 
Civil disturbances can take the form of small gatherings or large groups blocking or impeding 
access to a building, or disrupting normal activities by generating noise and intimidating people.  
They can range from a peaceful sit-in to a full scale riot, in which a mob burns or otherwise 
destroys property and terrorizes individuals.  Even in its more passive forms, a group that blocks 
roadways, sidewalks, or buildings interferes with public order.  Often that which was intended to 
be a peaceful demonstration to the public and the government can escalate into general chaos.  
There are two types of large gatherings typically associated with civil disturbances:  a crowd and 
a mob.  A crowd may be defined as a casual, temporary collection of people without a strong, 
cohesive relationship.  Crowds can be classified into four categories (Blumer, 1946): 

 Casual Crowd:  A casual crowd is merely a group of people who happen to be in the 
same place at the same time.  Violent conduct does not occur. 
 

 Cohesive Crowd:  A cohesive crowd consists of members who are involved in some 
type of unified behavior.  Members of this group are involved in some type of 
common activity, such as worshipping, dancing, or watching a sporting event.  
Although they may have intense internal discipline, they require substantial 
provocation to arouse to action. 
 

 Expressive Crowd:  An expressive crowd is one held together by a common 
commitment or purpose.  Although they may not be formally organized, they are 
assembled as an expression of common sentiment or frustration.  Members wish to 
be seen as a formidable influence.  One of the best examples of this type is a group 
assembled to protest. 
 

 Aggressive Crowd:  An aggressive crowd is comprised of individuals who have 
assembled for a specific purpose.  This crowd often has leaders who attempt to 
arouse the members or motivate them to action.  Members are noisy and threatening 
and will taunt authorities.  They may be more impulsive and emotional, and require 
only minimal stimulation to arouse violence.  Examples of this type of crowd could 
include demonstrators, though not all demonstrators are aggressive. 

A mob can be defined as a large disorderly crowd or throng.  Mobs are usually emotional, loud, 
tumultuous, violent and lawless.  Similar to crowds, mobs have different levels of commitment 
and can be classified into four categories (Alvarez and Bachman, 2007): 

 Aggressive Mob:  An aggressive mob is one that attacks, riots and terrorizes.  The 
object of violence may be a person, property, or both.  An aggressive mob is 
distinguished from an aggressive crowd only by lawless activity.  Examples of 
aggressive mobs are the inmate mobs in prisons and jails, mobs that act out their 
frustrations after political defeat, or violent mobs at political protests or rallies. 
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 Escape Mob:  An escape mob is attempting to flee from something such as a fire, 
bomb, flood, or other catastrophe.  Members of escape mobs are generally difficult to 
control can be characterized by unreasonable terror. 
 

 Acquisitive Mob:  An acquisitive mob is one motivated by a desire to acquire 
something.  Riots caused by other factors often turn into looting sprees.  This mob 
exploits a lack of control by authorities in safeguarding property. 
 

 Expressive Mob:  An expressive mob is one that expresses fervor or revelry 
following some sporting event, religious activity, or celebration.  Members experience 
a release of pent up emotions in highly charged situations.   

Civil unrest and disturbances affect the following factions of society:  

 The Public: The general population could serve as participants or targets in actions 
of civil unrest. Wide spread unrest could cause fear amongst the populace and 
cause them to be absent from school or work activities. During an event, bystanders 
may be harmed because of the activities of participants.  
 

 Responders: Responses to civil unrest events are generally handled at the local 
level. In a large event, the resources of a local jurisdiction may be exceeded. In this 
instance, State resources would be activated to fill the need. During an event 
responders may become targets, which could hamper their effectiveness.  
 

 Continuity of Operations: The outbreak of widespread rioting or looting could have 
potential impact on the State's ability to provide services and conduct its normal 
operations. Protesters could occupy government buildings and interrupt the normal 
functions of government, or targeted attacks on government facilities could interrupt 
operations entirely.  
 

 Property: Private property often serves as a target in instances of civil unrest. 
Businesses can be targeted for looting or vandalism. If an event is particularly large, 
damage could reach millions of dollars and recovery could take years.  
 

 Facilities: Often in acts of civil unrest government facilities become the focal point of 
protests or targets for vandalism. Damage suffered during an event or the inability of 
a worker to enter a facility may greatly reduce a facility's effective capacity or close it 
completely.  
 

 Infrastructure: Similar to government facilities, public and private infrastructure can 
become targets of civil unrest. Damage to transportation, communications, or utilities 
infrastructure could further exacerbate the situation.  
 

 Environment: Normally, instance of civil unrest will have a minimal impact on the 
environment. However, if petroleum or other chemical facilities were a target for 
vandalism or large-scale fires occurred, the impact on the environment could be 
significant. 
 

 Economic Condition of the State: Civil unrest could prove economically crippling to 
the state. Large-scale events are usually accompanied by wide-spread absenteeism 
and damage to private property.  
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 Public Confidence in the State's Governance: If an event becomes prolonged or 
is perceived to be mismanaged, it could greatly decrease public confidence in the 
governance of the State. If the response is seen to be inadequate, individuals may 
attempt to protect their property by their own means and further degrade the 
situation. 

4.22.5 Frequency/Probability of Occurrences 
There is not historical precedence to accurately predict how often civil disturbances will occur.  
However, it may be possible to recognize the potential for an event to occur in the near-term, 
such as times of economic or political unrest. Large events that deal with a controversial topic 
can often draw protestors.  Local law enforcement should anticipate these types of events and 
be prepared to handle a crowd so that peaceful gatherings are prevented from turning into 
unruly public disturbances.   

4.22.6 Inventory Assets Exposed To Civil Disturbance  
All County assets can be considered at risk from a civil disturbance.  This includes all residents 
and workers, or 100 percent of the County population and all buildings and infrastructure.  
Although infrastructure is generally not directly impacted by civil disturbances, they can become 
unusable as a result of certain kinds of events.  Sit-ins and protests can impede entry and exits 
from buildings.   

4.22.7 Potential Losses 
The impacts of civil disturbance events are contingent upon numerous factors including issues, 
politics, and method of response.  Generally, the impact of civil disturbance events is nominal 
and short-lived unless acts of sabotage are performed.  There may be minor injuries to first 
responders or participants from physical confrontations, and vandalism may cause minimal 
damage to property, facilities, and infrastructure.  Adequate law enforcement at planned civil 
disturbance events and around likely target locations like the offices of state agencies minimizes 
the chances of a small assembly of individuals turning into a significant disturbance.   

4.22.8 Land Use & Development Trends 
Public spaces such as parks, government buildings, or sports or convention venues can be the 
scene of large civil disturbances. If the entire County were to lose a full day of work due to mass 
civil disturbance, based on the Gross Regional Product from 2016, the estimated loss would be 
approximately $240,000,000. 

4.22.9 Civil Disturbance HIRA Summary 
The vulnerability of individual jurisdictions is difficult to determine because civil disturbance 
hazards are tied to the current political and economic climate.  Universities invite a variety of 
speakers through the course of the year, and impromptu crowds can develop at virtually any 
time. These events generally do not directly impact infrastructure and buildings.   

4.22.9.1 Mitigation Best Practices 
A document published by the Wisconsin Department of Military Affairs, Division of Emergency 

Management (WDEM) compiled a list of possible hazard mitigation measures from experiences 

and conversations within FEMA Region V, including Ohio. This document includes mitigation 

ideas for civil disturbance. 

Law Enforcement: Local and state governments can provide law enforcement agencies 

with training, staffing, and resources.  
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Planning and Documentation: Local governments or other organizations can 

anticipate and plan for incidents. When a civil disturbance occurs, it may be a good idea 

to record the event on videotape for later study and use in prosecutions.  

Facility Design: Emergency and security provisions can be included in design 

requirements for schools, factories, office buildings, shopping malls, hospitals, 

correctional facilities, stadiums, recreation areas, and other similar facilities.  

Environmental Design: Crime Prevention Through Environmental Design (CPTED) is a 

field of planning that examines design, management, integration, and lowered density of 

poor or blighted areas with the goal of reducing vandalism, crime, and some types of riot 

events. 

The full document can be found at: 

http://emergencymanagement.wi.gov/mitigation/docs/mitigation_ideas.pdf. 

http://emergencymanagement.wi.gov/mitigation/docs/mitigation_ideas.pdf
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4.23 Nuclear Power Incident 

Non-Natural Hazard Probability Impact 
Spatial 
Extent 

Warning Time Duration 
RF 

Rating 

Nuclear Power Incident 1 0.3 1 0.3 1 0.2 4 0.4 4 0.4 1.6 

LOW RISK HAZARD (1.0 – 1.9)   

4.23.1 Hazard Identification 
While there are no nuclear facilities located in Cuyahoga County, the Perry Nuclear Energy 
Generating Station is in the adjacent Lake County. The fifty-mile radius of the Ingestion 
Exclusion Zone (IEZ) from the plant encompasses almost the entirety of Cuyahoga County. 26 

Nuclear accidents generally refer to events involving the release of significant levels of 
radioactivity or exposure of workers or the general public. These types of incidents generally 
only occur as a result of equipment malfunction or human error. Immediately following a nuclear 
event, the primary concern is the extent of radiation, and the inhalation and ingestion of 
radioactive isotopes. Nuclear accidents and incidents are classified under three categories: 

 Criticality incidents: Involve nuclear assemblies, research, production or power 
reactors, and chemical operation. Worldwide, these incidents have resulted in fatalities, 
radiation exposure, and release of radioactivity into the environment. 
 

 Loss-of-coolant: Accidents result when a reactor coolant system experiences a breach 
large enough that coolant inventory can no longer be maintained by the normally 
operating makeup system.   
 

 Loss-of-containment:  Accidents involve the release of radioactivity. Points of release 
for this type of incident can be containment vessels at power facilities or damaged 
packages during transportation.  

Nuclear accidents can result in acute health problems such as death, burns, and severe 
impairment, chronic health effects such as cancer, as well as persistent psychological effects. 

4.23.2 Regulatory Environment 
Nuclear energy and waste is heavily regulated by the Federal government through the United 
States Nuclear Regulatory Commission (NRC). The NRC was created as an independent 
agency by Congress in 1974 to ensure the safe use of radioactive materials for beneficial 
civilian purposes while protecting people and the environment. The NRC has five main 
components that make up its regulatory process: 
 

1) Developing regulations and guidance for our applicants and licensees,  
 

2) Licensing or certifying applicants to use nuclear materials or operate nuclear facilities or 
decommissioning that permits license termination,  
 

3) Overseeing licensee operations and facilities to ensure that licensees comply with safety 
requirements,  
 

4) Evaluating operational experience at licensed facilities or involving licensed activities, 
and  

                                                

26 http://www.nrc.gov/ 
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5) Conducting research, holding hearings to address the concerns of parties affected by 
agency decisions, and obtaining independent reviews to support our regulatory 
decisions. 

4.23.3 Hazard Events/Historical Occurrences 
There have been no incidents involving nuclear materials in Cuyahoga County or its adjacent 
counties. The only nuclear accident in the State of Ohio happened at the Davis-Besse Nuclear 
Power Station located in Ottawa County. In 2002, boric acid dissolved almost entirely through a 
6-inch-thick steel cap in the station’s reactor. For two years, the plant was shut down while $600 
million in repairs were conducted. The plant also suffered other issues, though none nearly as 
severe, including getting directly struck by an F2 tornado in 1998. In that incident, all backup 
systems operated successfully to keep critical cooling online until external power could be 
restored.27 

The worst nuclear accident in United States history was the 1979 incident at Three Mile Island 
Nuclear Generating Station in Dauphin County, Pennsylvania. The failures began in non-nuclear 
secondary systems, and were compounded by a stuck-open relief valve in the primary system, 
which allowed coolant to escape. Poorly-designed user interfaces in the control room of the 
plant, combined with inadequate training and preparation, caused the station operation to 
believe that there was too much coolant present, causing a steam pressure release. The 
highest level of emergency was declared, a general emergency, meaning that there was a 
potential for serious radiological consequences to the general public. The aftermath would not 
be fully cleaned up until 1993. 

4.23.4 Magnitude/Severity 

To facilitate a preplanned strategy for protective actions during an emergency, there are two 
emergency planning zones (EPZs) around each nuclear power plant. The exact size and shape 
of each EPZ is a result of detailed planning which includes consideration of the specific 
conditions at each site, unique geographical features of the area, and demographic information. 
This preplanned strategy for an EPZ provides a substantial basis to support activity beyond the 
planning zone in the extremely unlikely event it would be needed. 

The plume exposure pathway (PEP) EPZ has a radius of about 10 miles from the reactor site. 
Predetermined protective action plans are in place for this EPZ and are designed to avoid or 
reduce dose from potential exposure of radioactive materials. These actions include sheltering, 
evacuation, and the use of potassium iodide where appropriate.  

The ingestion exposure pathway (IEP) EPZ has a radius of about 50 miles from the reactor 
site. Predetermined protective action plans are in place for this EPZ and are designed to avoid 
or reduce dose from potential ingestion of radioactive materials. These actions include a ban of 
contaminated food and water.  

The NRC uses four classification levels28 for nuclear incidents: 
 

 Unusual Event: Under this category, events are in process or have occurred which 
indicate potential degradation in the level of safety of the plant. No release of radioactive 
material requiring offsite response or monitoring is expected unless further degradation 
occurs. 

                                                

27 U.S. Senate Committee on Environment & Public Works Hearing Statements, November 2nd, 2005 
28 http://www.nrc.gov/about-nrc/emerg-preparedness/about-emerg-preparedness/emerg-classification.html 
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 Alert: If an alert is declared, events are in process or have occurred which involve an 
actual or potential substantial degradation in the level of safety of the plant. Any releases 
of radioactive material from the plant are expected to be limited to a small fraction of the 
Environmental Protection Agency Protective Action Guides. 
 

 Site Area Emergency: A site area emergency involves events in process or which have 
occurred that result in actual or likely major failures of plant functions needed for 
protection of the public. Any releases of radioactive material are not expected to exceed 
the EPA PAGs except near the site boundary. 
 

 General Emergency: A general emergency involves actual or imminent substantial core 
damage or melting of reactor fuel with the potential for loss of containment integrity. 
Radioactive releases during a general emergency can reasonably be expected to 
exceed the EPA PAGs for more than the immediate site area. 

 
Radioactive fallout is the main danger during nuclear incidents. Gamma rays, a product of 

radioactivity, can result in acute and long-term sickness, with large doses leading to death. The 

unit for an absorbed dose of radiation is the Gray (Gy). One Gy is equivalent to one joule of 

energy in the form of ionizing radiation, per kilogram of matter. While any radiation absorption is 

dangerous, any exposure of 8 Gy or greater will result in certain death within a short period of 

time. 
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Table 4-53 Gamma ray Exposure Lethality 

Phase Symptom 
Whole-body absorbed dose (Gy) 

1–2 Gy 2–6 Gy 6–8 Gy 8–30 Gy Greater Than 30 Gy 

Immediate 
Effects 

Nausea and vomiting 5–50% 50–100% 75–100% 90–100% 100% 

Time of onset 2–6 hours 1–2 hours 10–60 minutes < 10 minutes < 5 Minutes 

Duration < 24 hours 24–48 hours < 48 hours < 48 hours 
Patients die within 

48 hours 

Diarrhea None 
None to mild 

(< 10%) 
Heavy (> 10%) Heavy (> 95%) Heavy (100%) 

Time of onset — 3–8 hours 1–3 hours < 1 hours < 1 hours 

Headache Slight 
Mild to 

moderate 
(50%) 

Moderate 
(80%) 

Severe (80–90%) Severe (100%) 

Time of onset — 4–24 hours 3–4 hours 1–2 hours < 1 hours 

Fever None 
Moderate 
increase 

(10-100%) 

Moderate to 
severe (100%) 

Severe (100%) Severe (100%) 

Time of symptom 
onset 

— 1–3 hours < 1 hours < 1 hours < 1 hours 

Central nervous 
system function 

No impairment 
Cognitive 

impairment 
6–20 h 

Cognitive 
impairment 

> 24 h 

Rapid 
incapacitation 

Seizures, Tremor,   
Ataxia, Lethargy 

Latent 
period 

 28–31 days 7–28 days < 7 days None None 

Illness Various 

Mild to 
moderate 

Leukopenia 

Moderate to 
severe 

Leukopenia 

Severe 
leukopenia 

Nausea 

Patients die within 
48 hours 

Fatigue Purpura High fever Vomiting 

Weakness Hemorrhage Diarrhea Severe diarrhea 

 Infections Vomiting High fever 

 Epilation after 
3 Gy 

Dizziness and 
disorientation 

Electrolyte 
disturbance 

  Hypotension Shock 

  Electrolyte 
disturbance 

 

Mortality 

Without care 0–5% 5–95% 95–100% 100% 100% 

With care 0–5% 5–50% 50–100% 100% 100% 

Death 6 – 8 weeks 4 – 6 weeks 2 – 4 weeks 2 days – 2 weeks 1 – 2 days 
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Figure 4-37 Exposure Radius around Perry Nuclear Plant 
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4.23.5 Frequency/Probability of Future Occurrences 
There have been no recorded nuclear accidents at the Perry Nuclear Generating Station. There 
is no indication that an accident is imminent, and the probability is “unlikely,” as defined by the 
risk factor assessment. While the probability of an event is not likely, nuclear incidents could be 
triggered by external factors such as tornadoes, earthquakes, or terrorism, or by internal 
malfunctions and leaks. 

4.23.6 Inventory Assets Exposed To Nuclear Incidents  
All Cuyahoga County residents will be at risk from fallout, as the County is almost entirely within 
the IEP of the Perry Nuclear Generating Station in Lake County. Very little of the County’s land 
is used for agricultural purposes, only 0.8%. That land, however, will be subject to potential 
bans on food because of possible nuclear contamination. Physical infrastructure is unlikely to be 
directly damaged by a nuclear incident.  

4.23.7 Potential Losses from Nuclear Incidents 
Due to the nature of nuclear incidents, all property in the County is expected to be impacted 
equally in the event of a nuclear incident. Crops within the County should be tested for 
radioactive isotopes as they can be harmful if ingested. Potable water sources should also be 
tested. Shelter areas within the County should be prepared for a sudden influx of evacuees from 
Lake County should an incident occur.  

 
Table 4-54 Potential Losses from Nuclear Power Incidents 

2015 Total Assessed Value 1% Loss 5% Loss 

Agriculture $ 133,377,400 $ 1,333,774.00 $ 6,668,870.00 

 

4.23.8 Land Use & Development Trends 
Very little of Cuyahoga County land is classified as agriculture, thus substantially decreasing the 
effect of nuclear incidents on the economic well-being of the County. The County should have 
an adequate number of shelters in place to absorb evacuees from Lake County.  

4.23.9 Nuclear Incident HIRA Summary 
Nuclear Incidents have the ability to affect the population within 50 miles of a plant. Though a 
nuclear accident is unlikely, Cuyahoga County should be prepared for possible fallout around its 
agricultural areas. There will likely be a sudden influx of evacuees from Lake County. Education, 
training, and cooperation is paramount when attempting to mitigate the effects of a nuclear 
incident. While the County does not have a nuclear facility within its borders, it will be affected 
by the Perry Nuclear Generating Station in the event of an incident. The best thing that 
Cuyahoga County jurisdictions can do to prepare is adequately train first responders in dealing 
with evacuees and potential fallout.  

4.23.9.1 Mitigation Best Practices 
People receive radiation exposure each day from the sun, radioactive elements in soil and 
rocks, household appliances like television sets and microwave ovens, and medical and dental 
x-rays. These exposures may prompt controversy, but they do not pose the risk of imminent 
danger from radiation release that might occur if a nuclear power plant had a meltdown. Serious 
radiological accidents can occur anywhere radioactive materials are used, stored, or 
transported. A nuclear power plant, hospital, university, research laboratory, industrial plant, 
major highway, railroad line, or shipping yard could be the site of a radiological emergency.  
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Users of Radiological Materials: Users, transporters, and disposers of radiological 
materials are required to follow strict procedures that prevent or minimize radiation 
release.  

Emergency Planning for Transportation Routes: Communities located along major 
transportation routes should develop and practice an emergency plan for handling 
transportation accidents involving radiological materials.  

Radiological Emergency Preparedness for Nuclear Plants: Radiological Emergency 
Preparedness (REP) for communities surrounding nuclear power plants requires proper 
awareness of, training on, and implementation of radiological emergency procedures. 
Specific planning requirements for communities within primary and secondary 
Emergency Planning Zones are found in the Code of Federal Mitigation Ideas, FEMA-
R5, 9/02 Page 28 of 30 Regulations (44 CFR § 350, 351, 352) and in a Nuclear 
Regulatory Commission guidance document (NUREG-0654).  

Three Ways to Minimize Exposure: A community can promote the following three 
ways to minimize radiation exposure: 1) distance; 2) shielding; and 3) time. The more 
distance between a person and the source of the radiation, the less radiation received. 
Like distance, the heavier, dense materials between a person and the source of the 
radiation, the better. Finally, most radioactivity loses its strength fairly quickly. Limiting 
the time spent near the source of radiation reduces the amount of radiation received.  

Shelters and Warning Systems: Communities can promote awareness of designated 
fallout shelters and accident warning systems. They also may develop and promote 
workable population protection plans, i.e., evacuation and in-place sheltering plans.  

Safe Rooms: Concrete safe rooms or shelters can be constructed in houses, trailer 
parks, community facilities, and business districts.  

Building Materials: Public buildings and critical facilities can be constructed using 
laminated glass, metal shutters, structural bracing, and other hazard-resistant, durable 
construction techniques. 

Source: Wisconsin DEM, Mitigation Ideas: Possible Mitigation Measures by Hazard Type, 2002. 
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Section 5. Mitigation Strategy 

The intent of the Mitigation Strategy is to provide Cuyahoga County and its municipalities with 
the goals that will serve as the guiding principles for future mitigation policy and project 
administration, along with a list of proposed actions deemed necessary to meet those goals and 
reduce the impact of natural, technological, and man-made hazards.  It is designed to be 
comprehensive and strategic in nature. 

The development of the strategy included a thorough review of natural, technological, and man-
made hazards and identified policies and projects intended to not only reduce the future impacts 
of hazards, but also to help the County achieve compatible economic, environmental and social 
goals.  The development of this section is also intended to be strategic, in that all policies and 
projects are linked to establish priorities assigned to specific departments or individuals 
responsible for their implementation and assigned target completion deadlines.  Funding 
sources are identified that can be used to assist in project implementation.  

 Mitigation goals are general guidelines that explain what the County wants to achieve.  

Goals are usually expressed as broad policy statements representing desired long-term 

results.   

 

 Mitigation objectives describe strategies or implementation steps to attain the identified 

goals.  Objectives are more specific statements than goals; the described steps are 

usually measurable and can have a defined completion date.     

 

 Mitigation Actions provide more detailed descriptions of specific work tasks to help the 

County and its municipalities achieve prescribed goals and objectives.   

 
Based on participation from the Cuyahoga County Mitigation Planning Committee, the mitigation 
strategy was developed.  Objectives were clarified to better document roles and responsibilities.  
Actions have been added to address particular hazards facing the County and the consensus 
achieved in how to address those actions.   

The last step in updating the Mitigation Strategy is the creation Mitigation Action Plans (MAPs).  
The MAPs represent the key outcome of the mitigation planning process.  MAPs include a 
prioritized list of proposed hazard mitigation actions (policies and projects) for the County, 
including accompanying information such as those agencies or individuals assigned 
responsibility for their implementation, potential funding sources, estimated target date for 
completion, and a current status.  The MAPs provide those individuals or agencies responsible 
for implementing mitigation actions with a clear roadmap that also serves as an important tool 
for monitoring progress over time.  The collection of actions listed in each jurisdictions MAP also 
serves as an easily understood synopsis of activities for local decision makers.   

In order to ensure that a broad range of mitigation actions were considered, the Mitigation 
Planning Committee analyzed a comprehensive range of specific mitigation actions for each 
hazard after it had completed the risk assessment.  This helped to ensure that there was 
sufficient span and creativity in the mitigation actions considered.   

There are four categories of mitigation actions which the County considered in developing its 
mitigation action plan.  Those categories include: 
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 Local Plans and Regulations: These actions include government authorities, policies, 

or codes that influence the way land and buildings are developed and built. 

 

 Structure and Infrastructure Projects: These actions involve modifying existing 

structures and infrastructure to protect them from a hazard or remove them from a 

hazard area. This could apply to public or private structures as well as critical facilities 

and infrastructure. This type of action also involves projects to construct manmade 

structures to reduce the impact of hazards. Many of these types of actions are projects 

eligible for funding through the FEMA Hazard Mitigation Assistance program.  

 

 Natural Systems Protection: These are actions that minimize damage and losses and 

also preserve or restore the functions of natural systems. 

 Education and Awareness Program: These are actions to inform and educate students, 
faculty and staff about hazards and potential ways to mitigate them. These actions may 
also include participation in national programs, such as StormReady or Firewise 
Communities. Although this type of mitigation reduces risk less directly than structural 
projects or regulation, it is an important foundation. A greater understanding and 
awareness of hazards and risk among County officials, stakeholders, and the public is 
more likely to lead to direct actions. 
 

5.1 2011 Mitigation Action Prioritization Methodology 
The 2011 plan used the action prioritization methodology that was employed in the State of 
Ohio’s Hazard Mitigation Plan: 
 

Priority  Description  

A 
Projects or activities that permanently eliminate damages or deaths and 
injuries across the County from any hazard. 

B 
Projects or activities that reduce the probability of damages, deaths, and 
injuries across the County from any hazard. 

C 
Projects or activities that educate the public on the subjects of hazard 
mitigation, hazard research, and disaster preparedness. 

D 
Projects or activities that warn the public to approaching natural hazard 
threats. 

 

Once the actions were organized based on the priority descriptions listed above, the Hazard 
Mitigation Core Group analyzed the resulting order. Referencing FEMA’s Benefit Cost Review 
guide (386-5), each of the action’s benefits and costs were reviewed by the Group to determine 
if the sequence of actions required further adjustment. This additional evaluation was of 
particular value in areas where two or more actions were categorized with the same priority 
letter under a given hazard. When this occurred, the Group collaboratively weighed the benefits 
and costs of actions similar in nature to further narrow down their prioritization. 
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5.2 2017 Plan Update Mitigation Action Prioritization Methodology 
Prioritizing mitigation actions for this plan update was completed using FEMA’s STAPLEE 
methodology for each jurisdiction’s actions. The prioritization process has changed from the 
previous plan in order to incorporate this adaptable method that allows for a more 
comprehensive examination of the mitigation actions.  

The STAPLEE approach allows for a careful review of the feasibility of mitigation actions by 
using seven criteria.  The criteria are described below: 

 S  - Social 

 T  - Technical 

 A  - Administrative 

 P  - Political 

 L  - Legal 

 E  - Economic 

 E  - Environmental 

 

FEMA mitigation planning requirements indicate that any prioritization system used shall include 
a special emphasis on the extent to which benefits are maximized according to a cost-benefit 
review of the proposed projects.  To do this in an efficient manner that is consistent with FEMA’s 
guidance on using cost-benefit review in mitigation planning, the STAPLEE method was 
adapted to include a higher weighting for two elements of the economic feasibility factor – 
Benefits of Action and Costs of Action. This method incorporates concepts similar to those 
described in Method C of FEMA 386-5: Using Benefit Cost Review in Mitigation Planning 
(FEMA, 2007). 

For the individual action plans, a STAPLEE score was calculated based on the number of 
favorable considerations that can be found on the STAPLEE document.  Up to 23 
considerations can be used to prioritize each action using this evaluation methodology.  

Typically, scores rank between 17 and 21. Infrastructure projects tend to incur a lower score 
due to their high price and lengthy completion times, while actions such as plans, regulations, 
and educational programs rank higher due to their ease of deployment. The table below shows 
an example of the STAPLEE tool. 
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Figure 5-1 Example STAPLEE tool 

  

5.3 Planning Process for Setting Hazard Mitigation Goals and Objectives 
The mitigation strategy represents the key outcomes of the 2017 Cuyahoga County HMP 
planning process. The hazard mitigation planning process conducted by the Planning 
Committee is a typical problem-solving methodology: 

 Estimate the impacts the problem could cause; 

 Describe the problem; 

 Assess what safeguards and resources exist that could potentially lessen those impacts; 

 Develop Goals and Objectives with current capabilities to address problem 

 Using this information, determine what, if anything, can be done, and select those 
actions that are appropriate for the community 

5.4 Cuyahoga County Capability Assessment 
The mitigation strategy includes an assessment of Cuyahoga County planning and regulatory, 
administrative/technical, fiscal, and political capabilities to augment known issues and 
weaknesses from identified natural, technological, and man-made hazards. 

With the adoption of this plan, all existing capabilities will be expanded upon to account for mitigation. 

Tool/Program 
Jurisdictions with this resource,  

or in process of developing this resource 

Hazard Mitigation 

Plan 

Cuyahoga County, Bay Village, Beachwood, Bedford, Bedford Heights, 
Bentleyville, Berea, Bratenahl, Brecksville, Broadview Heights, Brooklyn, 
Brooklyn Heights, Brook Park, Chagrin Falls, Cleveland, Cleveland Heights, 
Cuyahoga Heights, East Cleveland, Euclid, Fairview Park, Garfield Heights, 
Gates Mills, Glenwillow, Highland Heights, Highland Hills, Hunting Valley, 
Independence, Lakewood, Linndale, Lyndhurst, Maple Heights, Mayfield 
Heights, Mayfield, Middleburg Heights, Moreland Hills, Newburgh Heights, 
North Olmsted, North Randall, North Royalton, Oakwood, Olmsted Falls, 
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Olmsted Township, Orange, Parma, Parma Heights, Pepper Pike, Rocky 
River, Richmond Heights, Seven Hills, Shaker Heights, Solon, South Euclid, 
Strongsville, University Heights, Valley View, Walton Hills, Warrensville 
Heights, Westlake 

Emergency 
Operations Plan 

Cuyahoga County, Bay Village, Beachwood, Bedford Heights, Berea, 
Bentleyville, Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn 
Heights, Brook Park, Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga 
Heights, Euclid, Fairview Park, Garfield Heights, Glenwillow, Highland Heights, 
Hunting Valley, Independence, Lakewood, Maple Heights, Mayfield Heights, 
Mayfield, Middleburg Heights, Moreland Hills, Newburgh Heights, North 
Randall, North Royalton, Olmsted Falls, Olmsted Township, Parma, Parma 
Heights, Pepper Pike, Richmond Heights, Seven Hills, Shaker Heights, Solon, 
South Euclid, Strongsville, University Heights, Valley View, Westlake 

Disaster Recovery 

Plan 

Cuyahoga County, Bay Village, Bentleyville, Bratenahl, Brooklyn, Brook Park, 
Cleveland Heights, Garfield Heights, Highland Heights, Hunting Valley, 
Independence, Lakewood, Maple Heights, Mayfield, Middleburg Heights, 
Oakwood, Olmsted Falls, Olmsted Township, Pepper Pike, Richmond Heights, 
Seven Hills, Shaker Heights, Solon, South Euclid, Valley View, Walton Hills, 
Westlake 

Evacuation Plan 

Cuyahoga County, Bay Village, Bentleyville, Berea, Bratenahl, Brecksville, 
Brooklyn, Cleveland, Cleveland Heights, Brooklyn Heights, Fairview Park, 
Garfield Heights, Hunting Valley, Lakewood, Maple Heights, Mayfield, North 
Royalton, Oakwood, Olmsted Falls, Olmsted Township, Orange, Parma, South 
Euclid, Valley View, Walton Hills, Westlake 

Continuity of 
Operations Plan 

Cuyahoga County, Berea, Brooklyn Heights, Brooklyn, Chagrin Falls, 
Cleveland Heights, Euclid, Garfield Heights, Hunting Valley, Independence, 
Lakewood, Maple Heights, Mayfield, Middleburg Heights, Pepper Pike, 
Richmond Heights, Solon, South Euclid, University Heights, Valley View, 
Westlake 

NFIP 

Bay Village, Beachwood, Bedford, Bedford Heights, Berea, Brecksville, 
Broadview Heights, Brooklyn, Brooklyn Heights, Brook Park, Chagrin Falls, 
Cleveland, Cleveland Heights, Euclid, Fairview Park, Garfield Heights, 
Highland Heights, Independence, Lakewood, Lyndhurst, Maple Heights, 
Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, North Olmsted,  
North Royalton, Oakwood, Parma, Parma Heights, Pepper Pike, Richmond 
Heights, Seven Hills, Shaker Heights, Solon, South Euclid, Strongsville,  
University Heights, Valley View, Warrensville Heights, Westlake, Bentleyville,  
Bratenahl, Glenwillow, Orange, Cuyahoga County, Cuyahoga Heights, Gates 
Mills, Olmsted Falls, Rocky River, Walton Hills 

NFIP-CRS 

Highland Heights, Orange, South Euclid 

Floodplain 
Regulations 

Bay Village, Beachwood, Bedford, Bedford Heights, Berea, Brecksville, 
Broadview Heights, Brooklyn, Brooklyn Heights, Brook Park, Chagrin Falls, 
Cleveland, Cleveland Heights, Euclid, Fairview Park, Garfield Heights, 
Highland Heights, Independence, Lakewood, Lyndhurst, Maple Heights, 
Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, North Olmsted,  
North Royalton, Oakwood, Parma, Parma Heights, Pepper Pike, Richmond 
Heights, Seven Hills, Shaker Heights, Solon, South Euclid, Strongsville,  
University Heights, Valley View, Warrensville Heights, Westlake, Bentleyville,  
Bratenahl, Glenwillow, Orange, Cuyahoga County, Cuyahoga Heights, Gates 
Mills, Olmsted Falls, Rocky River, Walton Hills 

Floodplain 
Management Plan 

Bay Village, Bentleyville, Bratenahl, Broadview Heights, Brooklyn, Brooklyn 
Heights, Cleveland Heights, Garfield Heights, Garfield Heights, Glenwillow, 
Highland Heights, Hunting Valley, Independence, Lakewood, Lyndhurst, 
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Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, Newburgh 
Heights, North Olmsted, North Royalton, Olmsted Falls, Orange, Parma, 
Pepper Pike, Richmond Heights, Seven Hills, Solon, South Euclid, Strongsville, 
Westlake 

Zoning 

Regulations 

Cuyahoga County, Bay Village, Beachwood, Bedford Heights, Bentleyville, 
Bedford, Berea, Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn 
Heights, Brook Park, Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga 
Heights, Euclid, Garfield Heights, Gates Mills, Glenwillow, Highland Heights, 
Hunting Valley, Independence, Lakewood, Lyndhurst, Maple Heights, Mayfield 
Heights, Mayfield, Middleburg Heights, Moreland Hills, Newburgh Heights, 
North Olmsted, North Royalton, Olmsted Falls, Orange, Oakwood, Parma, 
Parma Heights, Pepper Pike, Richmond Heights, Rocky River, Seven Hills, 
Shaker Heights, Solon, South Euclid, Strongsville, University Heights, Valley 
View, Walton Hills, Westlake 

Subdivision 

Regulations 

Cuyahoga County, Bay Village, Bedford Heights, Bentleyville, Bratenahl, 
Broadview Heights, Brooklyn, Brooklyn Heights, Chagrin Falls, Cleveland 
Heights, Euclid, Garfield Heights, Gates Mills, Glenwillow, Hunting Valley, 
Independence, Lakewood, Lyndhurst, Maple Heights, Mayfield Heights, 
Mayfield, Moreland Hills, Newburgh Heights, North Olmsted, North Royalton, 
Oakwood, Olmsted Falls, Orange, Parma, Pepper Pike, Richmond Heights, 
Rocky River, Seven Hills, Solon, South Euclid, Strongsville, University Heights, 
Valley View, Walton Hills, Westlake 

Comprehensive 
Land Use Plan (or 
General, Master or 
Growth Mgmt. 
Plan) 

Cuyahoga County, Bay Village, Beachwood, Bedford Heights, Berea, 
Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn Heights, 
Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga Heights, Euclid, 
Garfield Heights, Highland Heights, Hunting Valley, Independence, Lakewood, 
Maple Heights, Mayfield Heights, Mayfield, Moreland Hills, Newburgh Heights, 
North Olmsted, North Royalton, Oakwood, Olmsted Township, Orange, Parma, 
Parma Heights, Pepper Pike, Richmond Heights, Seven Hills, Solon, South 
Euclid, Strongsville, University Heights, Valley View, Walton Hills, Westlake 
Woodmere 

Open Space 
Management Plan 
(or Parks/Rec or 
Greenways Plan) 

Cuyahoga County, Bay Village, Berea, Brecksville, Broadview Heights, 
Brooklyn, Brooklyn Heights, Cleveland, Cleveland Heights, Euclid, Highland 
Heights, Hunting Valley, Lakewood, Maple Heights, Mayfield Heights, Mayfield, 
Moreland Hills, Newburgh Heights, North Olmsted, North Royalton, Parma, 
South Euclid, Strongsville, University Heights, Walton Hills, Westlake 

Stormwater 
Management Plan 
/ Ordinance 

Cuyahoga County, Bay Village, Beachwood, Bedford, Berea, Bratenahl, 
Brecksville, Broadview Heights, Brooklyn, Brooklyn Heights, Chagrin Falls, 
Cleveland Heights, Cuyahoga Heights, Euclid, Garfield Heights, Gates Mills, 
Highland Heights, Independence, Lakewood, Lyndhurst, Mayfield Heights, 
Mayfield, Middleburg Heights, Moreland Hills, Newburgh Heights, North 
Olmsted, North Royalton, Olmsted Falls, Olmsted Township, Olmsted 
Township, Orange, Parma, Pepper Pike, Richmond Heights, Rocky River, 
Seven Hills, Shaker Heights, South Euclid, Strongsville, Westlake, Woodmere 

Natural Resource  
Protection Plan 

Brooklyn, Brooklyn Heights, Euclid, Mayfield Heights, Lakewood, Mayfield, 
Moreland Hills, Newburgh Heights, North Olmsted, Parma, Pepper Pike, 
Richmond Heights, Strongsville, Westlake 

Capital 
Improvement Plan 

Beachwood, Berea, Brecksville, Broadview Heights, Brooklyn, Brooklyn 
Heights, Brook Park, Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga 
Heights, Euclid, Garfield Heights, Highland Heights, Hunting Valley, 
Independence, Lakewood, Lyndhurst, Mayfield, Middleburg Heights, Newburgh 
Heights, North Olmsted, North Royalton, Oakwood, Olmsted Township, Parma, 
Pepper Pike, Richmond Heights, Seven Hills, South Euclid, Strongsville, 
University Heights, Valley View, Walton Hills, Westlake, Woodmere 
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Economic 
Development Plan 

Cuyahoga County, Beachwood, Bedford, Berea, Brecksville, Broadview 
Heights, Brooklyn, Brooklyn Heights, Brook Park, Cleveland, Cleveland 
Heights, Euclid, Garfield Heights, Highland Heights, Independence, Lakewood, 
Maple Heights, Mayfield Heights, Mayfield, Middleburg Heights, Newburgh 
Heights, North Randall, North Royalton, Oakwood, Olmsted Township, Parma, 
Shaker Heights, South Euclid, Strongsville, Walton Hills 

Historic 
Preservation Plan 

Berea, Brecksville, Broadview Heights, Brooklyn, Brooklyn Heights, Chagrin 
Falls, Cleveland, Cleveland Heights, Euclid, Highland Heights, Hunting Valley, 
Lakewood, Mayfield, Middleburg Heights, Newburgh Heights, North Olmsted, 
Parma, Strongsville 

Farmland 
Preservation 

Brooklyn, Brooklyn Heights, Middleburg Heights, Newburgh Heights, Parma, 
Strongsville 

Building Code 

Cuyahoga County, Bay Village, Beachwood, Bedford, Bedford Heights, Berea, 
Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn Heights, Brook 
Park, Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga Heights, East 
Cleveland, Euclid, Fairview Park, Garfield Heights, Gates Mills, Highland 
Heights, Highland Hills, Hunting Valley, Independence, Lakewood, Lyndhurst, 
Maple Heights, Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, 
Newburgh Heights, North Olmsted, North Royalton, Oakwood, Olmsted Falls, 
Olmsted Township, Orange, Parma, Parma Heights, Pepper Pike, Richmond 
Heights, Rocky River, Seven Hills, Shaker Heights, Solon, South Euclid, 
Strongsville, University Heights, Valley View, Walton Hills, Westlake, 
Woodmere 

Fire Code 

Cuyahoga County, Bay Village, Beachwood, Bedford, Bedford Heights, Berea, 
Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn Heights, Brook 
Park, Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga Heights, East 
Cleveland, Euclid, Fairview Park, Garfield Heights, Gates Mills, Highland 
Heights, Highland Hills, Hunting Valley, Independence, Lakewood, Lyndhurst, 
Maple Heights, Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, 
Newburgh Heights, North Olmsted, North Randall, North Royalton, Oakwood, 
Olmsted Falls, Olmsted Township, Orange, Parma, Parma Heights, Pepper 
Pike, Richmond Heights, Rocky River, Seven Hills, Shaker Heights, Solon, 
South Euclid, Strongsville, University Heights, Valley View, Walton Hills, 
Westlake, Woodmere 

  

5.4.1 Administrative and Technical Capabilities 
Table 5-1 provides a summary of administrative and technical capabilities organized by staff 
type and department. It is important to understand current administrative and technical 
capabilities before developing a myriad of mitigation activities.  

Table 5-1 Administrative and Technical Mitigation Capabilities 

Staff/Personnel Resources Department / Agency 

Planners (with land use / land 
development knowledge) 

Cuyahoga County, Bay Village, Bedford, Bentleyville, Berea, 
Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn 
Heights, Brook Park, Chagrin Falls, Cleveland, Cleveland 
Heights, Euclid, Fairview Park, Garfield Heights, Glenwillow, 
Highland Hills, Hunting Valley, Independence, Lakewood, Maple 
Heights, Mayfield Heights, Mayfield, Middleburg Heights, 
Moreland Hills, Newburgh Heights, North Olmsted, North 
Randall, North Royalton, Olmsted Township, Orange, Oakwood, 
Parma, Pepper Pike, Richmond Heights, Seven Hills, Shaker 
Heights, South Euclid, Strongsville, University Heights, Valley 
View, Walton Hills, Woodmere, Westlake 



 

 
5-8 

Planners or engineers (with 
natural and/or human caused 
hazards knowledge) 

Cuyahoga County, Bay Village, Bedford, Bentleyville, Berea, 
Bratenahl, Broadview Heights, Brooklyn, Brook Park, Chagrin 
Falls, Cleveland, Cleveland Heights, Cuyahoga Heights, Fairview 
Park, Garfield Heights, Glenwillow, Highland Hills, Hunting 
Valley, Independence, Lakewood, Lyndhurst, Mayfield Heights, 
Mayfield, Middleburg Heights, Moreland Hills, North Olmsted, 
North Royalton, Oakwood, Olmsted Falls, Olmsted Township, 
Pepper Pike, Richmond Heights, Seven Hills, Shaker Heights, 
Solon, University Heights, Valley View, Westlake 

Engineers or professionals 
trained in building and/or 
infrastructure construction 
practices (includes building 
inspectors) 

Cuyahoga County, Bay Village, Bedford, Bedford Heights, 
Beachwood, Bentleyville, Berea, Bratenahl, Brecksville, 
Broadview Heights, Brooklyn, Brooklyn Heights, Brook Park, 
Chagrin Falls, Cleveland, Cuyahoga Heights, Fairview Park, 
Garfield Heights, Gates Mills, Glenwillow, Highland Heights, 
Highland Hills, Hunting Valley, Independence, Lakewood, 
Lyndhurst, Maple Heights, Mayfield Heights, Mayfield, 
Middleburg Heights, Moreland Hills, Newburgh Heights, North 
Olmsted, North Royalton, Olmsted Falls, Olmsted Township, 
Orange, Parma, Parma Heights, Pepper Pike, Richmond Heights, 
Rocky River, Seven Hills, South Euclid, Strongsville, University 
Heights, Valley View, Walton Hills, Woodmere, Westlake 

Emergency manager 

Cuyahoga County, Bay Village, Bedford, Beachwood, Berea, 
Bratenahl, Brecksville, Broadview Heights, Brooklyn, Brooklyn 
Heights, Brook Park, Chagrin Falls, Cleveland, Cleveland 
Heights, Cuyahoga Heights, Euclid, Fairview Park, Garfield 
Heights, Glenwillow, Highland Heights, Highland Hills, Hunting 
Valley, Independence, Lakewood, Lyndhurst, Maple Heights, 
Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, 
Newburgh Heights, North Olmsted, North Royalton, Oakwood, 
Olmsted Township, Parma, Parma Heights, Pepper Pike, 
Richmond Heights, Rocky River, Seven Hills, Shaker Heights, 
Solon,  South Euclid, Strongsville, University Heights, Valley 
View, Walton Hills, Woodmere, Westlake 

Floodplain manager 

Cuyahoga County, Bay Village, Beachwood, Bedford, 
Bentleyville, Berea, Bratenahl, Brecksville, Brooklyn Heights, 
Chagrin Falls, Cuyahoga Heights, Garfield Heights, Highland 
Heights, Highland Hills, Independence, Lakewood, Lyndhurst, 
Mayfield Heights, Mayfield, Middleburg Heights, Moreland Hills, 
North Olmsted, North Royalton, Olmsted Falls, Orange, Pepper 
Pike, Richmond Heights, Seven Hills, Shaker Heights, 
Strongsville, Valley View, Woodmere, Westlake 

Land surveyors 

Bay Village, Bentleyville, Bratenahl, Brecksville, Broadview 
Heights, Brooklyn Heights, Chagrin Falls, Cleveland, Cleveland 
Heights, Cuyahoga Heights, Highland Hills, Hunting Valley, 
Independence, Lakewood, Lyndhurst, Mayfield Heights, Mayfield, 
Middleburg Heights, Moreland Hills, Newburgh Heights, 
Oakwood, Olmsted Falls, Olmsted Township, Orange, Parma 
Heights, Pepper Pike, Richmond Heights, Rocky River, Seven 
Hills, South Euclid, University Heights, Valley View, Woodmere 

Scientists or staff familiar with 
the hazards of the community 

Cuyahoga County, Bentleyville, Bratenahl, Brooklyn Heights, 
Cleveland, Independence, Lyndhurst, Mayfield, Moreland Hills, 
Oakwood, Olmsted Falls, Orange, Parma, Pepper Pike, 
Richmond Heights, University Heights, Walton Hills, Woodmere, 
Westlake 
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Personnel skilled in Geographic 
Information Systems (GIS) 
and/or FEMA’s HAZUS program 

Cuyahoga County, Bay Village, Bentleyville, Berea, Bratenahl, 
Brecksville, Broadview Heights, Brooklyn Heights, Chagrin Falls, 
Cleveland, Cleveland Heights, Garfield Heights, Glenwillow, 
Highland Heights, Highland Hills, Hunting Valley, Independence, 
Lakewood, Lyndhurst, Mayfield Heights, Mayfield, Middleburg 
Heights, Moreland Hills, Newburgh Heights, Olmsted Falls, 
Olmsted Township, Pepper Pike, Solon, South Euclid, 
Strongsville, University Heights, Woodmere, Westlake 

Grant writers or fiscal staff to 
handle large/complex grants 

Cuyahoga County, Bentleyville, Bratenahl, Brecksville, Broadview 
Heights, Brooklyn Heights, Brook Park, Chagrin Falls, Cleveland, 
Cleveland Heights, Euclid, Fairview Park, Garfield Heights, 
Glenwillow, Highland Hills, Independence, Lakewood, Lyndhurst, 
Maple Heights, Mayfield Heights, Mayfield, Moreland Hills, 
Newburgh Heights, North Olmsted, North Randall, North 
Royalton, Oakwood, Olmsted Falls, Olmsted Township, Orange, 
Parma, Pepper Pike, Richmond Heights, Seven Hills, South 
Euclid, Strongsville, University Heights, Walton Hills, Woodmere, 
Westlake 

5.4.2 Fiscal Capabilities 
This section identifies the financial tools or resources that Cuyahoga County could potentially 
use to help fund mitigation activities. Fiscal capabilities include community-specific as well as 
state and federal resources.  

Table 5-2 Fiscal Capabilities Table 

Financial Resources Department / Agency 

Capital improvement 
programming 

Cuyahoga County, Beachwood, Bentleyville, Berea, Brecksville, 
Broadview Heights, Brooklyn, Brooklyn Heights, Brook Park, 
Chagrin Falls, Cleveland, Cleveland Heights, Cuyahoga Heights, 
Garfield Heights, Highland Heights, Highland Hills, Hunting Valley, 
Independence, Lakewood, Mayfield, Middleburg Heights, 
Newburgh Heights, North Olmsted, North Randall, Oakwood, 
Olmsted Township, Parma, Pepper Pike, Richmond Heights, 
Seven Hills, South Euclid, Strongsville, University Heights, Valley 
View, Walton Hills, Warrensville Heights, Westlake 

Community Development Block 
Grants (CDBG) 

Cuyahoga County, Bedford Heights, Berea, Broadview Heights, 
Brooklyn, Brooklyn Heights, Brook Park, Cleveland, Cleveland 
Heights, East Cleveland, Euclid, Garfield Heights, Highland 
Heights, Highland Hills, Independence, Lakewood, Mayfield 
Heights, Middleburg Heights, Oakwood, Olmsted Township, 
Parma, Parma Heights, Richmond Heights, Seven Hills, Shaker 
Heights, South Euclid, Woodmere, Warrensville Heights 

Special purpose taxes 

Cuyahoga County, Bentleyville, Broadview Heights, Brooklyn, 
Brooklyn Heights, Cleveland, Cleveland Heights, Highland 
Heights, Lakewood, Middleburg Heights, North Olmsted, North 
Royalton, Oakwood, Olmsted Falls, Olmsted Township, Parma, 
Pepper Pike, Richmond Heights, Seven Hills, South Euclid, 
Strongsville, Walton Hills, Woodmere 

Gas / electric utility fees 
Bratenahl, Broadview Heights, Brooklyn, Cleveland, Fairview 
Park, Garfield Heights, Lakewood, Olmsted Township, Seven 
Hills, South Euclid, University Heights, Woodmere 

Water / sewer fees 

Cuyahoga County, Beachwood, Bedford, Bedford Heights, Berea, 
Brecksville, Broadview Heights, Brooklyn, Chagrin Falls, 
Cleveland, Cleveland Heights, Euclid, Fairview Park, Garfield 
Heights, Lakewood, Lyndhurst, Middleburg Heights, Moreland 
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Hills, North Olmsted, North Royalton, Olmsted Township, Pepper 
Pike, Seven Hills, South Euclid, Strongsville, Woodmere, 
Westlake 

Stormwater utility fees 

Cuyahoga County, Beachwood, Bedford, Berea, Brecksville, 
Broadview Heights, Brooklyn, Cleveland Heights, Cuyahoga 
Heights, Fairview Park, Highland Heights, Highland Hills, 
Lakewood, Lyndhurst, Mayfield Heights, Middleburg Heights, 
North Olmsted, North Royalton, Olmsted Township, Pepper Pike, 
Seven Hills, South Euclid, Strongsville, Valley View, Warrensville 
Heights, 

Development impact fees 
Broadview Heights, Brooklyn, Chagrin Falls, North Royalton, 
Olmsted Falls, Oakwood, Olmsted Township, Seven Hills, South 
Euclid, Strongsville, University Heights, Walton Hills, Westlake 

General obligation, revenue, 
and/or special tax bonds 

Bedford Heights, Bentleyville, Berea, Bratenahl, Brecksville, 
Broadview Heights, Brooklyn, Brooklyn Heights, Cleveland, 
Cleveland Heights, Fairview Park, Highland Heights, Highland 
Hills, Independence, Lakewood, Mayfield Heights, Mayfield, 
Middleburg Heights, Moreland Hills, North Olmsted, Olmsted 
Falls, Oakwood, Olmsted Township, Parma, Pepper Pike, 
Richmond Heights, Seven Hills, Solon, South Euclid, Strongsville, 
University Heights, Walton Hills, Woodmere, Warrensville Heights, 
Westlake 

Partnering arrangements or 
intergovernmental agreements 

Cuyahoga County, Bratenahl, Brecksville, Broadview Heights, 
Brooklyn, Brooklyn Heights, Chagrin Falls, Cleveland Heights, 
Euclid, Garfield Heights, Highland Hills, Independence, 
Lakewood, Middleburg Heights, Newburgh Heights, North 
Olmsted, North Royalton, Oakwood, Olmsted Falls, Olmsted 
Township, Parma, Pepper Pike, Richmond Heights, Seven Hills, 
South Euclid, Strongsville, University Heights, Walton Hills, 
Woodmere, Westlake 

 

 

5.4.3 Education and Outreach 
This section identifies the education and outreach tools or resources that Cuyahoga County 
could potentially use.  These capabilities include community-specific as well as state and federal 
resources.  

Table 5-3 Education and Outreach Table 

Financial Resources Department / Agency 

Firewise Communities 
Certification 

Cuyahoga County, Brooklyn, Parma, Rocky River, Westlake, 

StormReady Certification Cuyahoga County, Mayfield Heights, Parma, Seven Hills, Westlake 

Natural disaster or safety 
related school programs 

Berea, Brooklyn, Cleveland Heights, Gates Mills, Independence, 
Lakewood, Mayfield, Newburgh Heights, Pepper Pike, South 
Euclid, Woodmere 
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Ongoing public education or 
information program (e.g. 
responsible water use, fire 
safety, household 
preparedness, environmental 
education) 

Beachwood, Berea, Brooklyn, Cleveland, Cleveland Heights, Gates 
Mills, Highland Heights, Independence, Lakewood, Maple Heights, 
Mayfield, Newburgh Heights, Pepper Pike, South Euclid, 
Strongsville, Woodmere 

Public-private partnership 
initiatives addressing 
disaster- related issues 

Berea, Brooklyn, Highland Heights, Independence, Richmond 
Heights, Strongsville, Woodmere 

Local citizen groups or non- 
profit organizations focused 
on environmental protection, 
emergency preparedness, 
access and functional needs 
populations, etc. 

Brooklyn, Cleveland, Cleveland Heights, Highland Heights, 
Independence, Maple Heights, Mayfield, Pepper Pike, Richmond 
Heights, South Euclid, Strongsville, Woodmere 

 

5.4.4 Degree of Capability 
Financial 

Resources 
Degree of Capability 

Limited Moderate High 

Planning and 
Regulatory 

Bedford Heights, 
Brooklyn, East Cleveland,  
Euclid, Fairview Park, 
Gates Mills, Hunting 
Valley, Linndale,  
Lyndhurst, Maple Heights, 
Mayfield Heights, 
Middleburg Heights, 
Newburgh Heights, 
Orange, Rocky River 

Beachwood, Bedford, 
Berea, Broadview 
Heights, Brook Park, 
Cleveland Heights, 
Cuyahoga Heights, 
Garfield Heights, 
Glenwillow, Highland 
Heights, Highland Hills, 
Lakewood, Mayfield, 
North Olmsted, North 
Randall, Olmsted 
Township, Parma, Parma 
Heights, Pepper Pike, 
Richmond Heights, Seven 
Hills, Shaker Heights, 
Solon, South Euclid, 
Strongsville, Valley View, 
Woodmere 

Cuyahoga County, 
Bentleyville, Bratenahl, 
Brecksville, Brooklyn 
Heights, Chagrin Falls, 
Cleveland,  
Independence, Moreland 
Hills, North Royalton, 
Oakwood, Olmsted Falls, 
University Heights, 
Warrensville Heights, 
Westlake 

Administrative 
and Technical 

Bedford Heights, 
Brooklyn, East Cleveland,  
Euclid, Fairview Park, 
Gates Mills, Hunting 
Valley, Linndale, Maple 
Heights, Middleburg 
Heights, Newburgh 
Heights, Olmsted 
Township, Orange, 
Parma Heights, Rocky 
River 

Beachwood, Bedford, 
Berea, Bratenahl, 
Brecksville, Broadview 
Heights, Brook Park, 
Cuyahoga Heights, 
Highland Heights, 
Highland Hills, Garfield 
Heights, Hunting Valley, 
Lakewood, Lyndhurst, 
Mayfield Heights, North 
Olmsted, North Randall, 
North Royalton, Olmsted 
Falls, Parma, Pepper 
Pike, Richmond Heights, 
Seven Hills, Shaker 
Heights, Solon, South 

Cuyahoga County, 
Bentleyville, Brecksville, 
Brooklyn Heights, Chagrin 
Falls, Cleveland, 
Cleveland Heights, 
Glenwillow, 
Independence, Mayfield, 
Moreland Hills, Oakwood, 
Strongsville, University 
Heights, Walton Hills, 
Warrensville Heights, 
Westlake 
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Euclid, Valley View, 
Woodmere 

Financial 

Bedford Heights, 
Brooklyn, East Cleveland,  
Euclid, Fairview Park, 
Garfield Heights, Gates 
Mills, Linndale, Lyndhurst, 
Maple Heights, 
Middleburg Heights, 
Newburgh Heights, North 
Royalton, Olmsted 
Township, Orange, 
Parma Heights, 
Richmond Heights, Rocky 
River, Seven Hills 

Beachwood, Bedford, 
Berea, Bratenahl, 
Broadview Heights, Brook 
Park, Brooklyn Heights, 
Chagrin Falls, Cuyahoga 
Heights, Highland Hills, 
Hunting Valley, 
Lakewood, Lyndhurst, 
Mayfield Heights, North 
Olmsted, North Randall, 
Oakwood, Olmsted Falls, 
Parma, Pepper Pike, 
Shaker Heights, Solon, 
Valley View, Woodmere, 
Westlake 

Cuyahoga County, 
Bentleyville, Cleveland, 
Cleveland Heights, 
Glenwillow, Highland 
Heights, Independence, 
Mayfield, Moreland Hills, 
South Euclid, Strongsville, 
University Heights, 
Warrensville Heights, 

Community 
Political 
Capabilities 

Bedford Heights, 
Brooklyn, East Cleveland,  
Euclid, Fairview Park, 
Linndale, Maple Heights, 
Mayfield Heights, 
Middleburg Heights, 
Newburgh Heights, 
Richmond Heights, Rocky 
River 

Cuyahoga County, 
Bedford, Bratenahl, 
Broadview Heights, Brook 
Park, Cuyahoga Heights, 
Glenwillow,  Highland 
Hills, Hunting Valley, 
Lakewood, North Randall, 
North Royalton, 
Oakwood, Olmsted 
Township, Parma, Parma 
Heights, Pepper Pike 
Seven Hills, Shaker 
Heights, Solon, Valley 
View, Walton Hills, 
Westlake 

Bentleyville, Brecksville, 
Brooklyn Heights, Chagrin 
Falls, Cleveland, Garfield 
Heights, Independence, 
Moreland Hills, Olmsted 
Falls, University Heights, 
Warrensville Heights, 

Education and 
Outreach 

Bedford Heights, 
Brooklyn, East Cleveland,  
Euclid, Chagrin Falls, 
Fairview Park, Gates 
Mills, Linndale, Maple 
Heights, Middleburg 
Heights, Newburgh 
Heights, Parma Heights, 
Rocky River, Seven Hills 

Beachwood, Bedford, 
Bentleyville, Bratenahl, 
Broadview Heights, Brook 
Park, Cleveland Heights, 
Cuyahoga Heights, 
Garfield Heights, 
Glenwillow, Highland 
Hills, Hunting Valley, 
Lakewood, Lyndhurst, 
Mayfield Heights, 
Moreland Hills, North 
Olmsted, North Randall, 
Oakwood, Olmsted Falls, 
Orange, North Royalton, 
Olmsted Township, 
Parma, Pepper Pike, 
Richmond Heights, 
Shaker Heights, Solon, 
Strongsville, Valley View, 
Walton Hills 

Cuyahoga County, Berea, 
Brecksville, Cleveland, 
Brooklyn Heights, 
Highland Heights, 
Independence, Mayfield, 
South Euclid, University 
Heights, Warrensville 
Heights, Woodmere, 
Westlake 

 



 

 
5-13 

5.4.5 Ability to Expand on Existing Capabilities 
The planning process used surveys to determine the existing capabilities for the County and its 

political subdivisions.  Actual capability assessments can be found in Appendix D.  These 

capabilities can be expanded upon with the proper influx of funds or personnel.  Should 

additional state or federal funding become available to specifically augment existing capabilities, 

then the jurisdictions represented in this plan would be able to improve their capabilities.  

Additionally, as personnel turn over, they may be replaced with individuals with skillsets not 

captured in these surveys.  The County will continue to develop their capabilities over time, and 

expand upon them where they are able. 

5.5 Mitigation Goals, Objectives and Actions 
Goals and objectives discussed in this section help describe what actions should occur, using 
increasingly narrow descriptors. Long-term goals are developed which can be accomplished by 
objectives. To achieve the stated objectives “mitigation actions” provide specific measurable 
descriptors on how to accomplish the objective. The goals, objectives, and actions form the 
basis for the development of a Mitigation Action Strategy and specific mitigation projects to be 
considered for implementation. 

The process consists of 1) setting goals and objectives, 2) considering mitigation alternatives, 3) 
identifying strategies or “actions”, and 4) developing a prioritized action plan resulting in a 
mitigation strategy.  

5.5.1 Goals and Objectives 
The Planning Committee discussed goals and objectives for this plan at distinct points in the 
planning process. On May 24, 2016 (Planning Committee Meeting #2), the Planning Committee 
discussed the results of the risk assessment and the identified issues/weaknesses to be 
addressed by the Mitigation Goals and Objectives.  More details of this particular meeting are 
provided in Appendix B. The following goals and objectives have been developed as part the 
planning effort:  

1. To coordinate efforts regulating the 100-year floodplains and to learn from each 
other how each community applies and enforces their regulations. 

a. Conduct cross-jurisdictional meetings to discuss floodplain regulations. 
 

2. Protect the people, property, and infrastructure of Cuyahoga County from the 
effects of flooding. 

a. Undertake public education and outreach programs. 
b. Undertake planning initiatives to protect the residents of Cuyahoga County from 

the risks of flooding. 
c. Undertake structural improvements to reduce flood risk. 

 
3. Increase public awareness of the potential dangers of coastal flooding and 

erosion. 
a. Conduct public education and outreach programs related to the risks of coastal 

flooding. 
 

4. To increase educational awareness of coastal and streambank erosion in the 
communities affected, as well as to learn about different techniques communities 
are using to control erosion. 
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a. Conduct public education and outreach programs related to the risks of coastal 
erosion. 

 
5. Increase public awareness of temperature extremes, as well as the measures that 

can be taken to ensure safety during extreme temperature events. 
a. Conduct public education and outreach campaign related to the risks of 

temperature extremes. 
b. Undertake a planning initiative that reduces the risks of temperature extremes on 

residents 
c. Implementation of projects meant to reduce the effects of temperature extremes. 

 
6. To mitigate the effects of severe winter weather by increasing awareness of the 

dangers associated with winter storms. 
a. Implement public education and outreach programs meant to help prepare the 

citizens of Cuyahoga County for the potential impacts of severe winter weather. 
 

7. To reduce potential damage resulting from geologic hazards and to increase 
public awareness of the hazard. 

a. Implement public education and outreach programs meant to help prepare the 
citizens of Cuyahoga County for the potential impacts of severe winter weather. 
 

8. To reduce potential damage of droughts by increasing public awareness. 
a. Provide education materials to citizens in learning about their drought risk in 

Cuyahoga County. 
 

9. Reduce the impact of tornadoes. 
a. Identify and evaluate potential structural projects designed to protect the citizens 

of Cuyahoga County from the effects of tornadoes. 
b. Increase public awareness about the effects of tornadoes and how to respond to 

warning signs. 
 

10. Reduce morbidity and mortality related to health-related events 
a. Educate the public about disease entities 
b. Equip and train responders through ongoing opportunities and grants programs 
c. Ensure communications plans are completed and tested so that the public has 

information to assist with maintaining community wellness. 
 

11. Lessen the effects of severe thunderstorms on Cuyahoga County 
a. Promote public awareness of the dangers of thunderstorms and their effects 
b. Plan and execute structural projects meant to reduce vulnerability of the County 

to the effects of thunderstorms and their secondary hazards. 
 

12. Increase preparedness and response capabilities of Cuyahoga County as they 
relate to Terrorism/CBRNE incidents 

a. Undertake planning initiatives meant to prepare the County to respond to 
terrorism/CBRNE incidents. 

b. Communicate potential risks to the public as they relate to terrorism/CBRNE 
incidents. 
 

13. Take steps to avoid losses resulting from building/structural collapses in 
Cuyahoga County 
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a. Identify and remove potential nuisance structures in Cuyahoga County 
b. Communicate the risks of potential dangers associated with nuisance/hazard 

structures 
c. Provide training meant to enhance the County’s ability to respond to 

building/structural collapse. 
 

14. Lessen the impact to the functions and people of Cuyahoga County relative to 
utility disruptions 

a. Inform the public to report suspicious activity near generators 
b. Develop redundant power system meant to maintain critical services in the event 

of a utility disruption 
c. Raise public awareness as it related to the effects of utility disruption. 

 
15. Develop capabilities to counter IT/Communications disruptions in Cuyahoga 

County   
a. Develop redundant systems to ensure the County’s capability to maintain critical 

services in the event of an IT/Communications disruption 
 

16. Develop training and outreach strategies meant to address the threat of active 
shooter incidents in Cuyahoga County. 

a. Ready local response agencies for active shooter incidents through planning and 
training initiatives 

b. Inform the public about potential steps to take should they encounter an active 
shooter scenario 
 

17. Enhance the County’s ability to respond to and recover from mass transportation 
incidents 

a. Undertake planning initiatives to prepare for potential mass transportation 
incidents 

b. Educate the public to the potential risks from mass transportation incidents 
 

18. Ensure Cuyahoga County is prepared for potential hazardous materials incidents. 
a. Increase the County’s ability to respond to hazmat incidents (planning/training) 
b. Improve the public’s knowledge of hazmat incidents and the appropriate steps to 

take should one occur 
 

19. Develop protocols meant to lessen the potential impacts of dam failures in 
Cuyahoga County  

a. Coordinate with the ODNR to encourage dam owners to develop and implement 
EAPs 

b. Make the public aware of the potential risks associated with dam failure 
 

20. Develop additional capabilities within Cuyahoga County as they relate to civil 
disturbance events. 

a. Provide training meant to enhance response agency’s abilities to respond to civil 
disturbance events 

b. Conduct public outreach meant to raise awareness of events that could be 
viewed as civil disturbances 
 

21. Plan for the potential impacts of a nuclear power incident impacting Cuyahoga 
County.  
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a. Develop and enhance plans and protocols as they relate to nuclear power 
incidents and the resulting impacts 

b. Take steps to educate the public about their potential exposure to nuclear power 
incidents 

5.5.2 2011 Mitigation Action Review 
During the third planning meeting, the mitigation actions from the 2011 HMP were reviewed and 
determined to be; deferred into the new plan, changed to reflect an update in priorities, 
completed, or deleted. These actions can be found in Table 5-3. Actions marked as 
“Completed” were finished between the drafting of the 2011 HMP, and the 2017 HMP. Deletion 
of an action generally refers to that action no longer being relevant to the community. The 2011 
actions were very County-centric. Virtually no actions were developed for the individual 
jurisdictions within Cuyahoga County. 

“Deferred” actions are those that the communities still feel are relevant, even though they have 
not been completed. These have been carried over into the mitigation strategy. 
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Table 5-3 Status of 2011 Mitigation Actions 

ACTION 
 

STATUS STATUS UPDATE NOTES 

C
o

m
p

le
te

d
 

C
a
n

c
e

le
d

 

D
e
fe

rr
e

d
 

O
n

g
o

in
g

 What was accomplished for this action during this reporting period?  
What obstacles, problems, or delays were encountered?  
If not completed, is the action still relevant?  
Should the action and/or the anticipated completion date be revised?  
Do you have any other comments? 

Produce/distribute family and traveler emergency 
preparedness information relating to severe winter 
weather hazards.  

X    
CCOEM has developed and disseminated “At-A-Glance” fact sheets to the public 
related to family and traveler severe winter weather emergency preparedness 
information 

Develop Social Media programs to provide severe 
weather preparedness information to citizens.   

X    
CCOEM has implemented and maintains Facebook and Twitter accounts that, 
among other things, are used to disseminate severe weather and preparedness 
information to the public. 

Evaluate a program to install stream gauges in 
creeks and tributaries that cause flooding in areas 
not considered to be in the 100 year flood zone. 

  X  Pending funding availability 

Develop Social Media programs to provide 
weather information to citizens. 

X    
CCOEM has implemented and maintains Facebook and Twitter accounts that, 
among other things, are used to disseminate severe weather and preparedness 
information to the public. 

Identify funding to purchase Preliminary Damage 
Assessment (PDA) Field Guides to disseminate 
among first responders. 

  X  Pending funding availability 

Develop outreach educating citizens on the 
responsibility of tree maintenance and removal 
with regard to power outages caused by severe 
weather. 

  X  Pending funding availability 

There is generally a lack of awareness as it 
relates to non-flood zone flooding in the County. 
Develop initiatives/PSAs to educate residents. 

   X 
The Cuyahoga County Office of Emergency Management disseminates literature 
on hazards at various events (e.g. community fairs and homedays) 

Evaluate and implement USGS program that 
incorporates additional stream gauges with 
historical data to develop web based interactive 
flood-inundation maps. 

  X  Pending funding availability 

Develop strategic outreach to promote a program 
for regional NWS Sky Warn classes to educate 
identified community/voluntary organizations (e.g. 
Neighborhood Watch, CERT, etc.). 

   X 
Working with the NWS, the Cuyahoga County Office of Emergency Management 
developed an outreach program to promote regional Sky Warn classes to educate 
identified community/voluntary organizations. 
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Develop partnerships to enhance stormwater 
regulations countywide. 

   X 

The NEORSD Stormwater Management Program develops regional partnerships 
to address problems of this nature that cross community borders. Ongoing efforts 
of the Cuyahoga County Soil and Water Conservation District also contribute to 
this action. 

Work with established watershed groups to 
evaluate causes of erosion and seek funding to 
create an action plan to reduce it. 

   X 

The NEORSD Stormwater Management Program develops regional partnerships 
to address problems of this nature that cross community borders. Ongoing efforts 
of the Cuyahoga County Soil and Water Conservation District also contribute to 
this action. 

Map critical facilities within the County.    X The mapping of critical facilities is an ongoing effort in Cuyahoga County. 

Disseminate model ordinances addressing 
streambank erosion to establish increased 
continuity among communities.  

   X 
CRWP in conjunction with local and state agencies has developed a number of 
model ordinances/regulations and resolutions for communities to use. 

Develop and implement an outreach strategy 
targeting communities in the County that have 
repetitive loss properties. 

  X  Pending funding availability 

Seek funding to develop a countywide public 
notification/warning system. Identify most 
appropriate type of system, whether in the form of 
siren, reverse 9-1-1, social media, or other mode. 

X    
CRWP in conjunction with local and state agencies has developed a number of 
model ordinances/regulations and resolutions for communities to use. 

Develop outreach for school aged children in the 
form of PSA's or other innovative connection to 
educate them on the dangers of flash floods. 

   X 

Cuyahoga County Office of Emergency Management staff regularly attends 
school events and community home days throughout the County to disseminate 
safety and preparedness literature. Additional materials specific to flash flood 
safety will be sought for future events. 

Develop outreach to educate citizens on the 
importance of having a NOAA weather radio at 
home and work. 

X    
CCOEM has developed and disseminated “At-A-Glance” fact sheets to the public 
emphasizing the importance of NOAA weather radios. 

Develop PSA's about countywide public 
notification/warning system. 

X    Develop PSA's about countywide public notification/warning system. 

Seek funding to install diversion devices on 
roadways prone to flash flooding throughout the 
County. The devices would be intended to either 
dissuade or inhibit drivers from attempting to 
navigate flooded roadways. 

  X  Pending funding availability 

Identify populations vulnerable to temperature 
extremes and organize outreach regarding 
temperature extreme safety and accessible 
heating or cooling centers in the communities. 

X    
Completed: GIS layers have been developed for vulnerable populations and 
outreach materials are disseminated via multi modes. 
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The undersized infrastructure is unable to handle 
the stormwater in some areas of the County. Seek 
funding to replace inadequate undersized 
infrastructure.   

   X 

Through the Stormwater Management Program, NEORSD identifies infrastructure 
concerns and seeks to work with communities to remedy them. Also, based on 
community survey responses, many jurisdictions reported activities that they have 
undertaken to mitigate problematic areas related to stormwater. 

There are infrastructure issues relating to 
roadways falling in, debris, redirecting traffic, and 
clean-up. Seek funding to permanently mitigate 
infrastructure that is being affected by streambank 
erosion. 

   X 
Through the Stormwater Management Program, NEOSRD has identified 
infrastructure affected by erosion and is working with the individual communities 
to implement solutions. 

Develop a plan that addresses maintenance of the 
waterways and drainage concerns. 

   X 
The NEORSD Stormwater Management Program incorporates planning for the 
inspection and maintenance of waterways 

There is concern regarding areas that flood, but 
have no associated mapping. Seek funding to 
map non-flood Zone areas within the County.    

   X 
NEORSD, via the Stormwater Management Program, is in the process of 
gathering this information. 

Coordinate and facilitate outreach to all 
participating NFIP communities within Cuyahoga 
County. Evaluate higher standards that could be 
implemented in the County. 

   X 

In the original plan a lack of continuity was identified among the 59 communities' 
respective interpretations of NFIP regulations. Through their Stormwater 
Management Plan, NEORSD seeks to work with the watershed groups and 
municipalities to increase the continuity of NFIP regulation interpretations among 
relevant stakeholders. 
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5.5.3 Mitigation Action Development 
To begin the process of identifying mitigation actions, the HMP Planning Committee reviewed 
the identified hazards, as well as the mitigation goals and objectives. Based upon priorities and 
risk assessment results, mitigation actions were developed. Most importantly, the newly 
developed mitigation actions acknowledge updated risk assessment information outlined in 
Section 4. 

5.5.3.1 Mitigation Costs 
Cost effectiveness of each measure was a primary consideration when developing mitigation 
actions. Because mitigation is an investment to reduce future damages, it is important to select 
measures for which the reduced damages over the life of the measure are likely to be greater 
than the project cost. For structural projects, the level of cost effectiveness is primarily based on 
the likelihood of damages occurring in the future, the severity of the damages when they occur, 
and the level of effectiveness of the selected measure.   

While detailed analysis was not conducted during the mitigation action development process, 
these factors were of primary concern when selecting measures. For measures that do not 
result in a quantifiable reduction of damages, such as public education and outreach, the 
relationship of the probable future benefits and the cost of each measure was considered when 
developing the mitigation actions. 

New mitigation actions for the 2017 plan are found below. A blue asterisks ( * ) denotes an 

action that strengthens a community’s participation in the NFIP.
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

1 

All NFIP 
Jurisdictions

* 

1 Flooding 1a 
Develop partnerships to enhance stormwater 
regulations countywide. 

 Cuyahoga 
County, 

NEORSD, 
Individual 

NFIP 
Jurisdictions 

Staff time 
and 

resources 

2017-
2022 

Existing funds Mark Christie 
Interim 

Manager 
CCOEM 

23 

2 

All NFIP 
Jurisdictions

* 

2 
Flooding /  
Erosion 

1a 
Create model ordinances addressing 
streambank erosion to establish increased 
continuity among communities. 

 Cuyahoga 
County, 

NEORSD, 
Individual 

NFIP 
Jurisdictions 

Staff time 
and 

resources 

2017-
2022 

Existing funds Mark Christie 
Interim 

Manager 
CCOEM 

23 

3 

All NFIP 
Jurisdictions

* 

3 Flooding 2c 

Install diversion devices on roadways prone 
to flash flooding throughout the County. The 
devices would be intended to either dissuade 
or inhibit drivers from attempting to navigate 
flooded roadways. 

Cuyahoga 
County, 

Individual 
NFIP 

Jurisdictions 

$1.2 
million 

2019-
2022 

Existing 
community funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager 
CCOEM 

18 

4 

All NFIP 
Jurisdictions

* 

4 Flooding 2b 
Develop a plan that addresses maintenance 
of the waterways and drainage concerns. 

Cuyahoga 
County, 

Individual 
NFIP 

Jurisdictions 

$20,000 
2018-
2020 

Existing 
community funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager 
CCOEM 

20 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

5 

All NFIP 
Jurisdictions

* 

5 Flooding 1a 
Map areas that flood that are outside of the 
SFHA. 

 Cuyahoga 
County, 

NEORSD, 
Individual 

NFIP 
Jurisdictions 

Staff time 
and 

resources 

2017-
2022 

Existing funds Mark Christie 
Interim 

Manager 
CCOEM 

23 

6 

All NFIP 
Jurisdictions

* 

6 Flooding 
1a, 
2b 

Coordinate higher floodplain regulation 
standards across all NFIP communities in 
the County 

 Cuyahoga 
County, 

NEORSD, 
Individual 

NFIP 
Jurisdictions 

Staff time 
and 

resources 

2017-
2022 

Existing funds Mark Christie 
Interim 

Manager 
CCOEM 

23 

7 Bay Village 1 

Severe 
Thunderstorms / 
Severe Winter 
Storms / Extreme 
Temperatures 

5a, 
6a, 
11a 

Educate citizens regarding the dangers of 
severe weather, extreme heat, and cold and 
the steps they can take to protect 
themselves before and during the 
occurrences of severe weather and extreme 
temperatures. Education efforts will take 
place through email blasts, Mayor's 
newsletter, and/or the Police Department 
Facebook page. 

Fire Chief 
Staff time 

and 
resources 

2017-
2022 

Existing funds Chris Lyons Fire Chief 22 

8 Beachwood 1 

Severe 
Thunderstorms / 
Severe Winter 
Storms / 
Tornadoes 

5a, 
6a, 
9a 

Purchase cots and blankets to address the 
identified service gaps present in the 
community. 

Beach Dept. 
Fire Rescue 

$2,366 
2017-
2021 

US DHS Grant, 
Assistant to 
Firefighters Gran, 
Ohio EMA Grant, 
corporate partners 

William 
Peskura 

Asst. Fire 
Chief 

23 

9 Bedford 1 Active Shooters 16a 
Provide law enforcement and firefighters with 
the proper training on how to best deal with 
an active shooter incident. 

Village of 
Bedford 

$3,500 
and staff 

time 

2017-
2018 

DHS grants, 
County Funds, 
Local funds for 
match 

David Nagy Fire Chief 20 

10 
Bedford 
Heights 

1 Tornadoes 9b 
Create a public education newsletter 
detailing how to remain safe during 
tornadoes. 

Bedford 
Heights Fire 
Department 

$1,000 
2017-
2022 

Fire Prevention 
Inspection Fees 

Kenneth 
Ledford 

Fire Chief 23 

11 Bentleyville 1 Geologic Hazards 7a 
Install a retaining wall along Miles Road and 
Chagrin River Road to protect vehicles from 
landslides 

Village of 
Bentleyville 

$25,000 
2017-
2022 

Existing funds, 
Cuyahoga 
County, Grants 

Jeff Filarski 
Village 

Engineer 
19 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

12 Berea 1 
Tornadoes / 
Severe 
Thunderstorms 

9a, 
11a 

Educate village officials and residents on the 
concept of mitigation planning through public 
meetings. 

Village of 
Berea 

Staff time 
and 

resources 
2017 Existing funds Mark Kaufhold Fire Chief 22 

13 Berea 2 
Tornadoes / 
Severe 
Thunderstorms 

9a, 
11b 

Incorporate tornado-resistant design into 
future building standards. This will also 
include sheltering requirements sufficient for 
each building. 

Village of 
Berea 

Staff time 
and 

resources 

2017-
2022 

Existing funds Mark Kaufhold Fire Chief 23 

14 Berea 3 
Tornadoes / 
Severe 
Thunderstorms 

9a, 
11b 

Work with the Red Cross to qualify existing 
buildings in Berea as tornado shelters. 

Village of 
Berea 

Staff time 
and 

resources 

2017-
2022 

Existing funds, 
FEMA Grants 

Mark Kaufhold Fire Chief 20 

15 Bratenahl 1 
Severe 
Thunderstorms 

11a 

Provide information via the Village website 
that describes actions that can be taken by 
residents to protect themselves and their 
property before and during severe weather 
events. 

Village 
Administrator 

Staff time 
and 

resources 

2017-
2018 

Existing budget Donald Bierut 
Village 

Engineer 
23 

16 Bratenahl 2 Utility Disruption 14c 

Provide information via the Village website 
and mailings that describes actions that can 
be taken by residents in the event of a utility 
disruption. Contact information for each utility 
will be provided. 

Village 
Engineer 

Staff time 
and 

resources 

2017-
2018 

Existing budget Donald Bierut 
Village 

Engineer 
23 

17 Brecksville 1 
Streambank 
Erosion /  
Flooding 

2c, 
4a 

Design and construct permanent streambank 
stabilization measures to protect Vaughn 
road at the sharp bend in the Cuyahoga 
River. 

City of 
Brecksville 

$250,000 2018 
Ohio EPA Section 
319 Grant, FEMA, 
local funds 

Gerry Wise 
City 

Engineer 
19 

18 
Broadview 

Hts. 
1 Tornadoes 9a 

Install tornado shelters to address gaps in 
coverage 

Broadview 
Heights City 

Administration 
$200,000 

2017-
2022 

Existing budget, 
future levy 

Jeffrey Hajek Fire Chief 21 

19 Brook Park 1 All hazards N/A 
Conduct an evacuation drill for the NASA 
building at the John Glenn Center.  

NASA 
Administrator, 

NASA 
Security and 
Emergency 
Response 
Personnel, 

City of Brook 
Park 

Staff time 
and 

resources 

2017-
2021 

Existing budget 
Thomas 
Maund 

Chief of 
Fire 

22 

20 Brooklyn 1 
Severe Winter 
Storms 

6a 
Educated the public through an awareness 
campaign about severe winter storms prior to 
impending approaching storms. 

Village of 
Brooklyn 

$1,000 
2017-
2022 

Existing funds 
Joseph 
Zemek 

Fire Chief 23 

21 Brooklyn 2 
Severe Winter 
Storms 

5c, 
6a 

Construct a warming facility for senior 
citizens. 

Village of 
Brooklyn 

$1,000,00
0 

2017-
2022 

FEMA Grants 
Joseph 
Zemek 

Fire Chief 19 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

22 
Brooklyn 

Hts. 
1 

Severe 
Thunderstorms 

11a, 
11b 

Develop a disaster recovery plan 
Village of 
Brooklyn 
Heights 

Staff time 
and 

resources 

2017-
2022 

FEMA grants, 
existing budget 

Joe Stefanko Fire Chief 21 

23 
Chagrin 

Falls 
1 Flooding 2a 

Conduct an engineering study for various 
locations within the Village that have a 
history of flooding with the potential to cause 
slope failures 

Village of 
Chagrin Falls 

$1.5 - 2 
million 

2018-
2019 

County or state 
funding, Local, or 
federal grants 

Frank Zugan Fire Chief 19 

24 Cleveland 1 
Severe Winter 
Storms, Utility 
Disruptions 

6a, 
14b 

Purchase and provide generators to all city-
owned pre-designated shelter locations 
throughout the City of Cleveland 

City of 
Cleveland 

$50,000-
$300,000 

2017-
2022 

HMGP, PDM Alex Pellom 
EOC 

Manager 
20 

25 
Cleveland 
Heights 

1 
Extreme 
Temperatures 

5a 

Create an education campaign about the 
dangers of extreme temperatures and the 
steps the public can take to mitigate 
damages to themselves or their homes. 

Fire 
Department 
and Public 
Relations 

$1,000 
2019-
2021 

FEMA grants 
Dave 

Freeman 
Fire Chief 23 

26 
Cleveland 
Heights 

2 

Extreme 
Temperatures / 
Severe Winter 
Weather 

5b, 
5c, 
6a 

Install a generator at the Community Center 
to allow use as a warming/cooling center. 

City 
Manager/Publi

c 
Works/Comm
unity Center 

Director 

$125,000 
2019-
2021 

FEMA grants 
Dave 

Freeman 
Fire Chief 20 

27 
Cleveland 
Heights 

3 
Severe Winter 
Weather 

6 
Perform table top exercises to test readiness 
of the community and to identify vulnerable 
populations. 

Fire Chief, 
Office of 

Aging, Public 
Relations 

$5,000 
2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 21 

28 
Cleveland 
Heights 

4 
Severe 
Thunderstorms 

11 
Develop a database to track wind patterns 
using GIS. 

Fire Chief $10,000 
2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 23 

29 
Cleveland 
Heights 

5 
Severe 
Thunderstorms 

11 
Develop exercises to address storm 
readiness across departments. 

Fire Chief $5,000 
2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 22 

30 
Cleveland 
Heights 

6 
Severe 
Thunderstorms 

11 
Work with utilities to develop best practices 
for protecting power lines. 

Fire Chief / 
Public Works 

$10,000 
2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 21 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

31 
Cleveland 
Heights 

7 
Severe 
Thunderstorms 

11a 
Create an education campaign about the 
dangers of thunderstorms and the steps that 
the public can take to mitigate damages. 

Fire Chief $1,000 
2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 23 

32 
Cleveland 
Heights 

8 Tornadoes 9b 
Perform table top exercises to test readiness 
of the community and to identify vulnerable 
populations. 

Fire Chief, 
Public 

Relations 
$5,000 

2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 22 

33 
Cleveland 
Heights 

9 Tornadoes 9a 
Promote the construction and use of safe 
rooms to the public using a public education 
campaign. 

Fire Chief, 
Public 

Relations 
$1,000 

2020-
2022 

FEMA grants 
Dave 

Freeman 
Fire Chief 23 

34 
Cuyahoga 

County 
1 

Tornado, 
Geologic 
Hazards, 
Flooding, 
Drought, etc. 

2b, 8, 
9 

Cuyahoga County will hire a contractor to 
facilitate the development of a 
comprehensive Long-Term Recovery Plan 
as an Annex to the Cuyahoga County 
Emergency Operations Plan (EOP). The plan 
would be developed in alignment with the 
National Recovery Framework (NRF) and 
replace Cuyahoga County’s Emergency 
Support Function (ESF) 14 Annex. 

Cuyahoga 
County, 
selected 

contractor 

$45,000 
2020-
2022 

HMGP, PDM 
Mark T. 
Christie 

Interim 
Manager, 
CCOEM 

20 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

35 
Cuyahoga 

County 
2 

Hazardous 
Materials Incident 
/ Earthquake / 
Tornadoes / 
Terrorism 

7a, 9, 
12a, 
12b, 
17a 

Cuyahoga County will hire a contractor to 
facilitate a comprehensive update to the 
Cuyahoga County Evacuation Annex to the 
County Emergency Operations Plan (EOP). 
The update would focus on reviewing and 
updating roles and responsibilities, 
evacuation routes, corresponding mapping, 
contra-flow procedures, and designated pick-
up points. The update will strengthen local 
evacuation capabilities by including the 
following elements: 
1. A base document to outline Cuyahoga 
County’s overarching approach to 
evacuation planning. 
2. Individual templates for political 
subdivisions to conduct local evacuation 
planning. These templates will be developed 
in alignment with the base document and 
enable political subdivisions to expand their 
planning through the identification and 
inclusion of community-specific information 
such as, local hazard areas (e.g. floodplains, 
railways), HAZMAT facilities, local 
evacuation routes, procedures, etc. 

Cuyahoga 
County, 
selected 

contractor 

$45,000 
2020-
2022 

HMGP, PDM 
Mark T. 
Christie 

Interim 
Manager, 
CCOEM 

20 

36 
Cuyahoga 

County 
3 

Active Shooter /  
Fire / Utility 
Disruptions/ 
Terrorism 

12a, 
14b, 
16a 

Cuyahoga County will seek grant funding 
opportunities to purchase or put-together 
workplace preparedness kits to distribute to 
County offices as a part of the Cuyahoga 
County Employee Emergency Preparedness 
Program. The kits will be accounted for by 
department Floor Captains and include items 
such as weather radios, reflective vests, 
basic first aid supplies, pen + paper, 
flashlight w/ batteries, a whistle, etc. 

Cuyahoga 
County Office 
of Emergency 
Management 

$5,000 
2017-
2019 

HMGP, Existing 
Budget 

Mark T. 
Christie 

Interim 
Manager, 
CCOEM 

23 

37 
Cuyahoga 

County 
4 All-hazards N/A 

Cuyahoga County will seek grant funding 
opportunities to support the development, 
outfitting, and maintenance of a FEMA Type 
III All-hazards Incident Management Team 
(AHIMT). 

Cuyahoga 
County Office 
of Emergency 
Management 

$100,000 - 
$200,000 

2019-
2021 

HMGP, PDM, 
other sources 
available 

Mark T. 
Christie 

Interim 
Manager, 
CCOEM 

19 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

38 
Cuyahoga 

County 
5 

Severe 
Thunderstorm / 
Severe Winter 
Weather / 
Terrorism / 
Earthquake / 
Tornado /  Major 
Fire 

6, 7, 
11 

Cuyahoga County will hire a contractor to 
facilitate the development of a 
comprehensive Debris Management Annex 
to the Cuyahoga County Emergency 
Operations Plan (EOP). 

Cuyahoga 
County, 
selected 

contractor 

$45,000 
2020-
2022 

HMGP, PDM 
Mark T. 
Christie 

Interim 
Manager, 
CCOEM 

20 

39 
Cuyahoga 

County 
6 

IT / 
Communications 
Disruption 

11a 

Cuyahoga County will contract with a vendor 
to assess, recommend upgrades, and 
complete recommended upgrades of the 
County’s Data Sharing Warehouse in order 
to mitigate the impact to Countywide 
operations and investigative services during 
prolonged data/power outages. 

Cuyahoga 
County, 
selected 

contractor 

$500,000 
2017-
2022 

HMGP, PDM Jeff Harraman 
PSJS 
Grants 

Supervisor 
19 

40 
Cuyahoga 

County 
7 

IT / 
Communications 
Disruption 

11a 

Cuyahoga County will contract with a vendor 
to assess, recommend upgrades, and 
complete recommended upgrades of the 
County’s 9-1-1 system to mitigate the effect 
of prolonged 9-1-1 system loss for Cuyahoga 
County citizens. 

Cuyahoga 
County, 
selected 

contractor 

$500,000 
2017-
2022 

HMGP, PDM Jeff Harraman 
PSJS 
Grants 

Supervisor 
19 

41 
Cuyahoga 

County 
8 Dam Failure 19a 

Coordinate with dam owners to ensure that 
their inundation mapping and response plans 
are being kept up to date 

Cuyahoga 
County 

Staff time 
and 

resources 

2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

21 

42 
Cuyahoga 

County 
9 

Nuclear Power 
Incident 

21b 
Create an education campaign for those 
within the IEP about the risks posed by 
radiation. 

Cuyahoga 
County 

$1,000 
2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

23 

43 
Cuyahoga 

County 
10 Civil Disruption 20a 

Provide first responders with the appropriate 
training and knowledge with how to respond 
efficiently and sensitively to civil disruptions. 

Cuyahoga 
County 

$10,000 
2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

21 

44 
Cuyahoga 

County 
11 

Health-Related 
Emergency 

10a 

Cuyahoga County will create and distribute a 
newsletter informing residents and workers 
about disease entities, and how to prevent 
bacteria and viruses from spreading. 

Cuyahoga 
County 

$1,000 
2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

22 

45 

Cuyahoga 
County 

* 

12 Flooding 2c 
Install stream gauges in creeks and 
tributaries that cause flooding in areas not 
considered to be in the 100 year flood zone. 

Cuyahoga 
County 

$10,000 
2017-
2022 

Existing Funds, 
FEMA Grants  

Mark Christie 
Interim 

Manager, 
CCOEM 

18 
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46 
Cuyahoga 

County 
13 

Flooding /  
Severe 
Thunderstorms / 
Building Collapse 

2a, 
11a, 
13c  

Purchase Preliminary Damage Assessment 
(PDA) Field Guides to disseminate among 
first responders. 

Cuyahoga 
County 

$2,000 
2017-
2022 

Existing Funds, 
FEMA Grants  

Mark Christie 
Interim 

Manager, 
CCOEM 

21 

47 
Cuyahoga 

County 
14 

Severe 
Thunderstorms /  
Severe Winter 
Weather 

6a, 
11a 

Develop outreach educating citizens on the 
responsibility of tree maintenance and 
removal with regard to power outages 
caused by severe weather. 

Cuyahoga 
County 

$3,000 
2017-
2022 

Existing Funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager, 
CCOEM 

22 

48 
Cuyahoga 

County 
15 Flooding 2a 

Develop initiatives/PSAs to educate 
residents as it relates to non-flood zone 
flooding in the County. 

Cuyahoga 
County 

$2,000 
2017-
2022 

Existing Funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager, 
CCOEM 

22 

49 
Cuyahoga 

County 
16 Flooding 2c 

Add more USGS stream gauges with 
historical data to develop web based 
interactive flood-inundation maps. 

Cuyahoga 
County 

$10,000 
2017-
2022 

Existing Funds, 
FEMA Grants  

Mark Christie 
Interim 

Manager, 
CCOEM 

18 

50 
Cuyahoga 

County 
17 

Severe 
Thunderstorms 

11a 

Create a strategic outreach program to 
promote a program for regional NWS Sky 
Warn classes to educate identified 
community/voluntary organizations (e.g. 
Neighborhood Watch, CERT, etc.). 

Cuyahoga 
County 

$2,000 
2017-
2022 

Existing Funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager, 
CCOEM 

22 

51 
Cuyahoga 

County 
18 

Flooding / 
Erosion 

4a 
Work with established watershed groups to 
evaluate causes of erosion 

Cuyahoga 
County 

Staff time 
and 

resources 

2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

22 

52 
Cuyahoga 

County 
19 

Flooding / Severe 
Thunderstorms / 
Severe Winter 
Storms 

2b, 
6a, 
11b 

Map critical facilities within the County. 
Cuyahoga 

County 

Staff time 
and 

resources 

2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

20 

53 
Cuyahoga 

County* 
20 Flooding 2a 

Implement an outreach strategy targeting 
communities in the County that have 
repetitive loss properties. 

Cuyahoga 
County 

Staff time 
and 

resources 

2017-
2022 

Existing Funds Mark Christie 
Interim 

Manager, 
CCOEM 

23 

54 
Cuyahoga 

County 
21 Flooding 2a 

Develop outreach for school aged children in 
the form of PSA's or other innovative 
connection to educate them on the dangers 
of flash floods. 

Cuyahoga 
County 

$2,500 
2017-
2022 

Existing Funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager, 
CCOEM 

21 
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55 
Cuyahoga 

County 
22 Flooding 2c 

Replace inadequate, undersized stormwater 
infrastructure.   

Cuyahoga 
County, 

Individual 
jurisdictions 

$2 million 
2020-
2022 

Community funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager, 
CCOEM 

21 

56 
Cuyahoga 

County 
23 

Building / 
Structural 
Collapse / 
Erosion 

2c, 
13a 

Reinforce roadways prone to collapse with a 
permanent solution 

Cuyahoga 
County 

$3 million 
2020-
2022 

Community funds, 
FEMA Grants 

Mark Christie 
Interim 

Manager, 
CCOEM 

17 

57 
Cuyahoga 

County 
24 Flooding 2a 

Cuyahoga County will work diligently to 
create and implement a public education and 
outreach campaign that educates Cuyahoga 
County residents on what they can do to 
prevent, protect, and respond to basement 
residential flooding. 

Cuyahoga 
County 

$12,000 
2017-
2018 

Existing Budget, 
FEMA PDM 

Mark Christie 
Interim 

Manager, 
CCOEM 

22 

58 
Cuyahoga 

Hts. 
1 

Flooding / 
Erosion 

2c 

Stabilize stream banks with gabion baskets 
and bioengineered bank stabilization 
techniques. Install storm sewers and 
retention/water quality basin. 

Village of 
Cuyahoga 

Heights 
$500,000 

2018-
2021 

NEORSD Storm 
Water Utility Fee 

Todd Sciano 
Village 

Engineer 
19 

59 
Cuyahoga 

Hts. 
2 

Flooding / 
Erosion 

2c 

Video inspection of existing storm sewers 
and sanitary sewers to determine the extent 
of future damage and to determine 
associated repair costs 

Village of 
Cuyahoga 

Heights 
$100,000 

2018-
2021 

NEORSD Storm 
Water Utility Fee 

Todd Sciano 
Village 

Engineer 
20 

60 
Cuyahoga 

Hts. 
3 

Flooding / Severe 
Thunderstorms / 
Severe Winter 
Storms / 
Tornadoes 

2c, 6, 
9a, 
11b 

Video inspection of existing storm sewers 
and sanitary sewers to determine the extent 
of future damage and to determine 
associated repair costs 

Village of 
Cuyahoga 

Heights 
$100,000 

2018-
2021 

NEORSD Storm 
Water Utility Fee 

Todd Sciano 
Village 

Engineer 
20 

61 

Cuyahoga 
Hts.  
* 

4 Flooding 2b 
Incorporate flood mitigation in local planning 
by expanding the existing park in the SFHA. 
Provide trail links to the existing park. 

Village of 
Cuyahoga 

Heights 
$300,000 

2018-
2021 

Cuyahoga 
Heights Village 
General Fund 

Todd Sciano 
Village 

Engineer 
19 

62 
East 

Cleveland 
1 

Severe Winter 
Storms 

6 
Update local building codes to ensure the 
community power grid is not impacted by 
winter storms. 

East 
Cleveland 

$1,000,00
0 

2017-
2022 

City of East 
Cleveland, 
Cuyahoga County 

Richard 
Wilcox 

Fire Chief 19 

63 Euclid 1 
Severe Winter 
Storms 

6 
Identify at-risk populations that may be 
exceptionally vulnerable in the event of long-
term power outages. 

City of Euclid 
$5,000-
$10,000 

2017-
2019 

Cuyahoga County 
EMA, FEMA, 
NWS, American 
Red Cross, 
Insurance 
Agencies 

Christopher 
Haddock 

Fire Chief 23 
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64 Euclid 2 
Severe Winter 
Storms 

6a 
Organize outreach to vulnerable populations, 
including establishing and promoting 
accessible heating centers in the community 

City of Euclid 
$5,000-
$10,000 

2017-
2019 

Cuyahoga County 
EMA, FEMA, 
NWS, American 
Red Cross, 
Insurance 
Agencies 

Thomas 
Robinson 

Fire Chief 23 

65 Euclid 3 Coastal Erosion 3a 

Stabilize the bluff on the Lake Erie Shoreline 
by eliminating the non-organic fill and 
demolishing what is unstable, armoring the 
shoreline, and re-sloping the contours of the 
bluff to a gradual incline where a dense, 
fibrous mat of native plantings will hold the 
land in place. 

City of Euclid 
Community 

Projects 
Manager 

$9 million 
2017-
2020 

State and Federal 
grants, Local 
HarborTown TIF, 
ODNR, Cuyahoga 
County Casino 
Revenue Fund, 
FEMA PDM, 
Great Lakes 
Commission, 
EPA, Natation 
Fish and Wildlife 
Foundation 

Allison 
Lukacsy-Love 

Comm. 
Projects 
Manager 

23 

66 
Fairview 

Park 
1 

IT Disruption / 
Utility Disruption 

15a 
Purchase a generator for the community 
shelter. 

City of 
Fairview Park 

$50,000 - 
$100,000 

2017-
2022 

FEMA and State 
Grants 

Tony Raffin Fire Chief 22 

67 Garfield Hts. 1 
Building and 
Structural 
Collapse 

13a 

Obtain pre-approval from internal finance 
department to have funds ready to respond 
to collapse incidents. Additionally, seek out 
local businesses and establish contracts with 
them in order to increase the efficiency of 
response. 

Garfield 
Heights Fire 
and Finance 
departments 

$10,000-
$25,000 

2017-
2022 

Finance and 
Government 
Sources 

David McKee 
Fire Safety 

Officer 
22 

68 
Garfield Hts. 

* 
2 

Severe  
Thunderstorms /  
Flooding 

2b, 
11 

Modify existing freeboard requirements to 
discourage development in flood-prone 
areas. 

Garfield 
Heights Fire, 
Engineering, 
and Finance 
departments 

Staff time 
and 

resources 

2017-
2022 

Existing budget David McKee 
Fire Safety 

Officer 
23 

69 Garfield Hts. 3 
Severe 
Thunderstorms / 
Flooding 

2c, 
11 

Remove debris to make the existing streams 
more efficient 

Garfield 
Heights Fire, 
Engineering, 
and Finance 
departments 

$50,000-
$100,000 

2017-
2022 

Finance and 
Government 
Sources 

David McKee 
Fire Safety 

Officer 
19 

70 Gates Mills 1 Tornadoes 9 

Work with the Building Department to 
advocate the construction of safe rooms and 
areas within homes, schools, and 
businesses by using local community 
publications. 

Village 
Emergency 
Coordinator 

$1,000 2018 Existing budget 
Thomas 

Robinson 
Fire Chief 23 
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71 Gates Mills 2 Tornadoes 9b 

Increase tornado awareness for the general 
public through the continuation of Severe 
Weather Week. This will include using local 
monthly newsletters to educate the public, as 
well as tornado drills. Tornado safety 
pamphlets will be sent to all new residents. 

Village 
Emergency 
Coordinator 

$1,000 2018 Existing budget 
Thomas 

Robinson 
Fire Chief 23 

72 Glenwillow 1 
Severe Storms / 
Utility Disruptions 

11, 
14a 

Set up a plan with 2 local hotels in the 
community to house residents of nearby 
mobile homes if a power outage occurs 
during winter, or in the case of tornadoes or 
fires. Bus service and an evacuation plan for 
the mobile homes will be included. 

Oakwood 
Fire/Police 

Staff time 
and 

resources 

2017-
2022 

Existing budget David Tapp Asst. Chief 21 

73 
Highland 

Hills 
1 Tornadoes 

9a, 
9b 

Purchase tornado sirens to cover gaps not 
covered by Warrensville Heights sirens. 

Fire Chief 
$5,000 - 
$10,000 

2019-
2020 

Existing budget, 
FEMA grants 

Arthur 
Timmons 

Fire Chief 22 

74 
Highland 

Hts. 
1 Severe storms 11b 

Purchase lightning detection systems for 
local parks 

Highland 
Heights 

Emergency 
Coordinator 

$15,000-
$30,000 

2017-
2020 

Cuyahoga 
County, NWS, 
FEMA 

William Turner Fire Chief 22 

75 
Highland 

Hts. 
2 Tornadoes 9a 

Purchase and install additional sirens to 
provide optimum coverage to notify residents 
and guests in the community 

Highland 
Heights 

Emergency 
Coordinator 

$20,000 
per unit 

2017-
2020 

Local funds, AFG 
Grants, County 
EMA 

William Turner Fire Chief 23 

76 
Highland 

Hts. 
3 Utility Disruptions 14b 

Purchase new back-up power generator for 
the fire and police stations 

Highland 
Heights 

Emergency 
Coordinator 

$125,000 
2017-
2020 

Local funds, AFG 
Grants, County 
EMA 

William Turner Fire Chief 20 

77 
Hunting 
Valley 

1 
Flooding / 
Erosion 

2b, 4 
Use stabilization techniques to prevent 
erosion around riverbanks and bridge 
supports. 

Village of 
Hunting Valley 

$750,000 
2017-
2022 

FEMA Grants 
Michael 
Cannon 

Chief of 
Police / 
Village 

Administra
tor 

20 

78 
Independen

ce 
1 Flooding 2a 

Purchase the land for and then construct a 
new regional detention basin 

City of 
Independence 

$750,000 
2017-
2022 

Cuyahoga 
County, 
NEORSD, State 
of Ohio SWIF 
Grant, Local 
Funds 

Donald Ramm 
City 

Engineer 
19 
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79 Lakewood 1 Active Shooters 14a 

Provide both Fire and law enforcement 
personnel with the proper joint training on 
how to best deal with an active shooter 
situation together. This training would cover 
the joint response and tactics to stop the 
shooting event and improve the survivability 
of the most victims. Joint training sessions 
will be scheduled with Cleveland, 
Youngstown, Toledo FBI, Westshore 
Enforcement Bureau, Lakewood, Rocky 
River and Fairview Park Police and Fire 
Departments.   

Lakewood 
Fire and 
Police, 

Westshore 
Enforcement 

Bureau 

$8,000 
2017-
2022 

Lakewood 
General Fund, 
CCSEAB Grants 
Funds, State EMS 
Grants 

Scott Gilman Fire Chief 19 

80 Linndale 1 Active Shooters 14a 

Provide the community and first responders 
with information on how to handle an active 
shooter incident, including drills for schools, 
and trainings for law enforcement officers. 

Village of 
Linndale 
Police 

Department 

Staff time 
and 

resources 

2017-
2022 

Grants, Self-
funded through 
village offices 

Lt. S. 
Travaccio 

Lieutenant 22 

81 Lyndhurst 1 Tornadoes 9a 
New tornadoes sirens will be purchased and 
installed in areas where there are gaps in the 
existing system 

City of 
Lyndhurst 

$5-10,000 
per siren 

2017-
2019 

Cuyahoga 
County, FEMA 
HMA, Local funds 
to match 

Michael 
Carroll 

Fire Chief 21 

82 Lyndhurst 2 Active Shooters 14a 

Provide both Fire and law enforcement 
personnel with the proper joint training on 
how to best deal with an active shooter 
situation together. This training would cover 
the joint response and tactics to stop the 
shooting event and effect the survivability of 
the most victims. 

City of 
Lyndhurst 

$8,000 
2017-
2019 

DHS grants, 
County Funds, 
Local funds for 
match 

Michael 
Carroll 

Fire Chief 22 

83 Lyndhurst 3 
Severe 
Thunderstorms / 
Extreme Heat 

5a, 6 

Create a public education campaign that 
informs residents, businesses, and 
institutions on the importance of preparing 
for severe weather emergencies. 

City of 
Lyndhurst 

$1,500 
2017-
2020 

National Weather 
Service Grants, 
FEMA Grants, 
Local funds for 
match 

Michael 
Carroll 

Fire Chief 23 

84 Maple Hts. 1 
Extreme 
Temperatures 

5b 
Modify existing local landlord codes to 
include minimum housing temperatures for 
their tenants. 

Maple Heights 
Fire Dept. 

Staff time 
and 

resources 

2017-
2018 

Existing Budget Daniel Sypen Fire Chief 22 

85 Maple Hts. 2 N/A N/A Map community risk using GIS 
Maple Heights 

Fire Dept. 

Staff time 
and 

resources 

2017-
2018 

Existing Budget Daniel Sypen Fire Chief 22 

86 Maple Hts. 3 
Severe winter 
storms 

5c, 6 
Assist vulnerable populations by establishing 
a heating center 

Maple Heights 
Fire Dept. 

Staff time 
and 

resources 

2017-
2018 

Existing Budget Daniel Sypen Fire Chief 21 
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87 
Mayfield 
Village 

1 
Severe 
Thunderstorms 

11a 
Create an awareness campaign detailing the 
dangers of hail and what it can do to homes 
and vehicles 

Mayfield Fire 
Chief 

$4,000 
2017-
2021 

FEMA Grants 
Eugene 

Carcioppolo 
Fire Chief 22 

88 
Mayfield 

Hts. 
1 Tornadoes 9a 

Purchase and install additional sirens to 
provide optimum coverage to notify residents 
and guests in the community 

Mayfield 
Heights 

$15,000-
$25,000 

2017-
2019 

Cuyahoga 
County, FEMA 
HMA, Local funds 
to match 

Bruce Elliott Fire Chief 20 

89 
Middleburg 

Hts. 
1 Flooding 2b 

Identify areas that at more at risk to 
basement flooding through monitoring. 

Middleburg 
Fire 

Department 

$5,000 
annually 

2017-
2019 

Existing budget Braint Galgas Fire Chief 23 

90 
Moreland 

Hills 
1 Geologic Hazards 7 

Place netting alongside areas prone to 
landslides to reduce the risk to drivers in the 
event of earthquakes 

Village of 
Moreland Hills 

$25,000 
2017-
2022 

Existing budget, 
FEMA grants 

Kevin Wyant 
Chief of 
Police 

19 

91 
Newburg 

Hts. 
1 HazMat Incidents 18a 

Working with Village of Cuyahoga Heights 
and the Emergency Response Team at 
McGean Chemical Company to implement 
an education safety program for the workers 
and management to reduce the possibility of 
a Hazardous Spill. Working with our 
Southwest Emergency Response Team 
(SERT HazMat Team) formulate a 
Emergency Response Plan for the SERT 
HazMat Team, Cuyahoga Heights Fire 
Department, Newburgh Heights Fire 
Department and the Cuyahoga County 
Emergency Operation Center if a HazMat 
spill would occur. 

Village of 
Newburgh 

Heights 
$30,000 

2017-
2022 

Capital Budget 
Money, FEMA 
grants, McGean 
Chemical 
Company 

Brian 
Higginbotham 

Fire Chief 23 

92 
North 

Olmsted 
1 Flooding 2c 

Retrofit existing culverts and ditches to 
increase stormwater flow 

North 
Olmsted, 
Cuyahoga 

County 

$200,000 2018 
City and County 
taxes 

Edward 
Schepp 

Fire Chief 19 

93 
North 

Olmsted 
2 Flooding 2c Construct a flood basin to ease flooding 

City of North 
Olmsted 

$240,000 2017 City taxes 
Edward 
Schepp 

Fire Chief 19 

94 
North 

Randall 
1 Utility Disruptions 14 

Obtain safety equipment, including reflective 
vests, for use of traffic control during power 
outages 

Village of 
North Randall 

$500 
2017-
2019 

Existing Budget 
Anthony 

Lombardo 

Firefighter 
/ 

Paramedic 
22 

95 

North 
Royalton 

* 

1 Flooding 2b 

Implement an ordinance that will allow the 
NEORSD to collect fees where 25% will go 
to future local flood mitigation projects, and 
75% will go to regional projects. 

City of North 
Royalton, 
NEORSD 

Staff time 
and 

resources 

2017-
2022 

Existing budget 
Robert 
Chegan 

Fire Chief 21 

96 Oakwood 1 HazMat Incidents 18a 
Contract with rescue teams to provide quick 
assistance to hazardous materials situation 

Oakwood $10,000 
2017-
2022 

Existing budget David Tapp 
Asst. Fire 

Chief 
23 
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97 
Olmsted 

Falls 
1 

Extreme 
Temperatures 

5c 
Provide a place for at-risk residents to stay 
during extreme heat or extreme cold events. 

Olmsted Falls 
Fire 

Department 

Staff time 
and 

resources 
2017 

Existing budget, 
donations from 
residents 

Chad Gluss Fire Chief 22 

98 
Olmsted 
Township 

1 HazMat Incidents 
18a, 
18b 

For those residents near the Norfolk 
Southern Rail Line, provide training and 
education, along with an alert system, in the 
event of a train car derailment resulting in a 
hazardous material spill. 

Olmsted 
Township, 
Cuyahoga 

County OEM 

Staff time 
and 

resources 

2017-
2020 

Grants, Township 
budget, Insurance 
agencies 

Patrick Kelly Fire Chief 22 

99 

Olmsted 
Township 

* 

2 

Severe 
Thunderstorms / 
Tornadoes / 
Flooding 

2b, 9, 
11 

Modify existing building codes to make future 
construction more resistant to high wind 
events and flooding, including the prevention 
of using lightweight materials in the flood 
plain. 

Olmsted 
Township, 
Cuyahoga 

County OEM 

Staff time 
and 

resources 

2017-
2020 

Grants, Township 
budget, Insurance 
agencies 

Patrick Kelly Fire Chief 23 

100 Orange 1 Utility Disruptions 14b 
Install a generator that would power the 
entire Municipal Building, including 
administration, fire, and police. 

Orange 
Village 

$10,000 
2017-
2019 

Cuyahoga 
County, FEMA 
HMA 

Robert Wilson Fire Chief 20 

101 Parma 1 

Flood / 
Tornadoes /  
Severe 
Thunderstorms 

2b, 9, 
11 

Contract with a firm to create a disaster 
recovery plan that will provide details actions 
for flood, tornado, and storm incidents. 

Parma 
$50,000-
$100,000 

2017-
2022 

SAA Grants Mike Lasky Fire Chief 21 

102 Parma Hts. 1 

Utility Disruption / 
Severe 
Thunderstorms / 
Severe Winter 
Storms 

6, 11, 
14b 

Upgrade the Fire Department and Police 
Department generators, and install a 
generator at City Hall 

Mayor, Fire 
Chief, Police 

Chief, Service 
Director 

$100,000 
2020-
2021 

Existing budget, 
FEMA Grants 

Bryan Sloan Fire Chief 19 

103 Pepper Pike 1 Active Shooters 14a 
Train public safety personnel for potential 
active shooter incidents 

City of Pepper 
Pike 

$5,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 23 

104 Pepper Pike 2 
Building and 
Structural 
Collapse 

13c 
Provide Urban Search and Rescue training 
for fire personnel 

City of Pepper 
Pike 

$10,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 20 

105 Pepper Pike 3 Erosion 4 
Map and assess vulnerability to erosion in 
Pepper Pike 

City of Pepper 
Pike 

$3,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 22 

106 Pepper Pike 4 Erosion 4a 
Increase awareness of erosion hazards 
through pamphlets sent out to the public 

City of Pepper 
Pike 

$1,500 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 23 

107 Pepper Pike 5 
Extreme 
Temperatures 

5a 

Create a public information campaign 
regarding the risks of extreme temperatures, 
including how to remain cool during heat, 
and that property owners should run water to 
prevent pipes from freezing during extreme 
cold events. 

City of Pepper 
Pike 

$3,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 23 
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108 
Pepper Pike 

* 
6 Flooding 2b 

Incorporate flood mitigation into local 
planning, including into storm water 
management plans 

City of Pepper 
Pike 

Staff time 
and 

resources 

2017-
2022 

Existing budget John Frazier Fire Chief 23 

109 
Pepper Pike 

* 
7 Flooding 2b 

Strengthen and form partnerships with local 
organizations and businesses to support 
flood plain management 

City of Pepper 
Pike 

Staff time 
and 

resources 

2017-
2022 

Existing budget John Frazier Fire Chief 22 

110 Pepper Pike 8 Flooding 2c 
Conduct regular maintenance for drainage 
systems 

City of Pepper 
Pike 

$50,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 21 

111 Pepper Pike 9 Flooding 2a 

Send a public education campaign mailer to 
property owners informing them of flood 
safety measures and flood mitigation 
techniques 

City of Pepper 
Pike 

$3,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 23 

112 Pepper Pike 10 
Severe 
Thunderstorms /  
Tornadoes 

9b, 
11a 

On the City's website, have a section where 
residents and visitors can find information on 
the risks associated with severe 
thunderstorms and tornadoes 

City of Pepper 
Pike 

Staff time 
and 

resources 

2017-
2022 

Existing budget John Frazier Fire Chief 23 

113 Pepper Pike 11 
Severe 
Thunderstorms / 
Tornadoes 

9, 11 

Adopt and enforce building codes so that site 
and building design standard are resistant to 
both thunderstorm and tornado wind 
damages 

City of Pepper 
Pike 

$50,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 20 

114 Pepper Pike 12 
Severe 
Thunderstorms 

11 
Assess vulnerability to severe wind events in 
Pepper Pike 

City of Pepper 
Pike 

$10,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 21 

115 Pepper Pike 13 
Severe Winter 
Storms 

6 

Adopt and enforce building codes to make 
them more resistant to winter storms; this 
includes ensuring that roofs can support the 
weight of snow and ice 

City of Pepper 
Pike 

Staff time 
and 

resources 

2017-
2022 

Existing budget John Frazier Fire Chief 22 

116 Pepper Pike 14 
Severe Winter 
Storms 

6 
Purchase additional salt to be laid out on the 
roads to reduce the impact of severe winter 
storms on roadways 

City of Pepper 
Pike 

$50,000 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 20 

117 Pepper Pike 15 
Severe Winter 
Storms 

6a 

Create a public information campaign 
regarding the risks of winter storms, 
including but not limited to freezing 
temperatures, snow on the roads, and what 
to do in the event of a power outage. 

City of Pepper 
Pike 

$1,500 
2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA 

John Frazier Fire Chief 23 

118 Pepper Pike 16 
Severe Winter 
Storms 

6 
Map and assess those population vulnerable 
to winter storms in Pepper Pike 

City of Pepper 
Pike 

Staff time 
and 

resources 

2017-
2022 

Existing budget John Frazier Fire Chief 22 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

119 
Richmond 

Hts. 
1 Utility Disruptions 14b 

Purchase additional generators to be placed 
at select municipal buildings 

Richmond 
Heights 

$40,000 
2017-
2020 

Cuyahoga 
County, State of 
Ohio, FEMA, local 
funds to match 

Marc 
Neumann 

Fire Chief 21 

120 
Richmond 

Hts. 
2 Tornadoes 9a 

Purchase and install additional sirens to 
provide optimum coverage to notify residents 
and guests in the community 

Richmond 
Heights 

$25,000 
per siren 

2017-
2022 

Cuyahoga 
County, State of 
Ohio, FEMA, local 
funds to match 

Marc 
Neumann 

Fire Chief 20 

121 Rocky River 1 Flooding 2a 
Create a "Ready Notify" system to alert 
residents of impending flooding caused by 
heavy rain and/or snow melt. 

Rocky River 
Fire 

Department 
$25,000 

2017-
2022 

Cuyahoga County 
OEM, Ohio EMA, 
FEMA Grants 

Aaron Lenart Fire Chief 21 

122 Rocky River 2 Terrorism 12 
Search for funding to rectify security 
vulnerabilities in City Hall. Create a pricing 
package for desired resolutions. 

Director of 
Public Safety 

Services 
$75,000 2017 

OEMA Security 
Grants for Non-
Profits, Existing 
Budget 

Mary Kay 
Costello 

Director of 
Public 
Safety 

Services 

19 

123 Rocky River 3 
Utility Disruptions 
/ Severe 
Thunderstorms 

14b 

Install a backup generator at the Waste 
Water Treatment Plant and at the Civic 
Center. A backup generator at the WWTP 
will prevent untreated, emergency sanitary 
overflow into Lake Erie, and the one at the 
Civic Center will provide power to the facility 
for Red Cross emergency housing. 

Director of 
Public Safety 

$560,000 
2017-
2018 

City of Rocky 
River Capital 
Improvement 
Funds, PDM 

Mary Kay 
Costello 

Director of 
Public 
Safety 

Services 

20 

124 Seven Hills 1 Tornadoes 9a 
Installation of 3 outdoor warning sirens in the 
city: 1) E. Pleasant Valley and McCreary, 2) 
Calvin Park, 3) Rockslide and North Skyline 

Fire Chief $100,000 2017 General Fund 
Mike 

McConville 
Fire Chief 20 

125 
Shaker 
Hts.* 

1 
Severe 
Thunderstorms 

14b 
Purchase and provide generators to all 
critical facilities within the City. 

City of Shaker 
Heights 

$5,000 - 
$10,000 

per 
generator 

2017-
2019 

Local Power 
Company, 
Cuyahoga County 
EMA 

Jim Heath 
Asst. Fire 

Chief 
22 

126 
Shaker 
Hts.* 

2 Active Shooters 16a 

Provide both Fire and law enforcement 
personnel with the proper joint training on 
how to best deal with an active shooter 
situation together. This training would cover 
the joint response and tactics to stop the 
shooting event and effect the survivability of 
the most victims. 

City of Shaker 
Heights 

$6,000 
and staff 

time 

2017-
2019 

City of Shaker 
Heights 

Jim Heath 
Asst. Fire 

Chief 
20 

127 Solon 1 

Severe 
Thunderstorms / 
Severe Winter 
Storms 

6, 11 
Purchase new and additional AM radios to 
be placed in critical facilities throughout the 
city 

City of Solon $5,000 
2017-
2018 

Existing budget William Shaw Fire Chief 23 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

128 
South 
Euclid 

1 
Extreme 
Temperatures 

5a 

Send out fliers or postcards to local residents 
to inform them of how to stay safe during 
times of extreme heat or extreme cold, 
including where heating and cooling centers 
are located. 

City of South 
Euclid 

$500 
2017-
2019 

Grants, local 
matching funds, 
Community 
Services 

Douglas 
Stefko 

Fire Chief 23 

129 Strongsville 1 
Severe 
Thunderstorms 

11 
Adopt local building codes that require 
buildings to meet a minimum wind threshold 
for construction. 

City of 
Strongsville 

Staff time 
and 

resources 

2017-
2019 

Existing budget Jack Draves Fire Chief 22 

130 Strongsville 2 
Extreme 
Temperatures 

5b 

Adopt local building codes that require best 
practice methods that make structures more 
energy-efficient, and more able to avoid 
extreme temperature fluctuations. 

City of 
Strongsville 

Staff time 
and 

resources 

2017-
2019 

Existing budget Jack Draves Fire Chief 22 

131 Strongsville 3 All hazards N/A Identify and map vulnerable populations. 
City of 

Strongsville 

Staff time 
and 

resources 

2017-
2019 

Existing budget Jack Draves Fire Chief 20 

132 Strongsville 4 

Severe 
Thunderstorms / 
Tornadoes / 
Flooding 

2a, 
9b, 
11a 

Use education and public outreach to 
educate the public on weather notifications, 
encourage family disaster plans and supply 
kits, and to help neighbors during extreme 
weather incidents.  Announce the availability 
of emergency shelters when appropriate.  

Strongsville 
Fire and 

Emergency 
Services in 
conjunction 

with other City 
Departments. 

$1,000 
2017-
2020 

Strongsville Fire 
and Emergency 
Services, Fire 
Prevention 
Budget 

Jack Draves Fire Chief 23 

133 Strongsville 5 Flooding 2b 
Map and identify stormwater intake points, 
and begin a tracking program to denote 
flood-prone areas 

City of 
Strongsville 

Engineering & 
Service 

Departments 

Staff time 
and 

resources 

2017-
2020 

FEMA grant, 
NEORSD, 
Strongsville 
Sewer Fund, 
Drainage Levy 

Lori Daley 
Design 

Engineer 
22 

134 Strongsville 6 Flooding 2a 
Create a public education flyer that informs 
residents about the benefits of keeping storm 
drains clear of debris 

City of 
Strongsville 

Engineering & 
Service 

Departments 

$1,000 
2017-
2020 

FEMA grant, 
NEORSD, 
Strongsville 
Sewer Fund, 
Drainage Levy 

Lori Daley 
Design 

Engineer 
23 

135 Strongsville 7 Flooding 2c 

Clear creeks and catch basins of debris to 
ensure that they are operating as efficiently 
as possible through routine inspections and 
maintenance 

City of 
Strongsville 

Engineering & 
Service 

Departments 

$250,000 
2017-
2021 

FEMA grant, 
NEORSD, 
Strongsville 
Sewer Fund, 
Drainage Levy 

Lori Daley 
Design 

Engineer 
19 

136 
University 

Hts. 
1 Flooding 2c 

Repair, replace, and clean stormwater catch 
basins and pipes as needed in order to 
improve the overall system to reduce 
flooding. 

City of 
University 
Heights 

$750,000 
2017-
2022 

FEMA Grants Douglas Zook Fire Chief 20 
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Mit. 
Act. 

# 
Comm. # 

Hazard(s) 
Addressed 

Goal 
/ Obj. 

Action Resp. Party Cost 
Time 

Frame 
Fund. Src. Rep. Title 

Prio-
rity 

137 Valley View 1 
Flooding / 
Erosion 

2c 

Stabilize stream banks with gabion baskets 
and bioengineered bank stabilization 
techniques. Stabilize slopes with vegetation 
plantings. 

Village of 
Valley View 

$500,000 
2018-
2021 

NEORSD Storm 
Water Utility Fee 

Todd Sciano 
Village 

Engineer 
19 

138 
Valley View 

* 
2 Flooding 2b 

Buy out properties within the Base Flood 
Elevation, and introduce legislation that 
ensure all new construction is at least 2 feet 
above the BFE. 

Village of 
Valley View 

$1,000,00
0 

2018-
2021 

FEMA FMA 
Grant, OEMA 
Hazard Mitigation 
Grant Program 

Todd Sciano 
Village 

Engineer 
19 

139 Valley View 3 

Flooding / Severe 
Thunderstorms / 
Severe Winter 
Storms / 
Tornadoes 

2, 6, 
9a, 
11 

Provide an early warning system, to include 
sirens, during storm events. Provide shelter 
at the Valley View Community Center during 
flooding and during severe winds, severe 
winter weather, and tornadoes when power 
may be lost and homes may be damaged. 

Village of 
Valley View 

$100,000 
2018-
2021 

Valley View 
Village General 
Fund 

Todd Sciano 
Village 

Engineer 
19 

140 Valley View 4 
Erosion / 
Landslides 

2c, 7 
Stabilized slopes with vegetation planting 
and, if necessary, gabion baskets and 
retaining walls. 

Village of 
Valley View 

$300,000 
2018-
2021 

Cuyahoga County Todd Sciano 
Village 

Engineer 
19 

141 Valley View 5 
Flooding / 
Erosion 

2c 

Video inspection of existing storm sewers 
and sanitary sewers to determine the extent 
of future damage and to determine 
associated repair costs 

Village of 
Valley View 

$100,000 
2018-
2021 

NEORSD Storm 
Water Utility Fee 

Todd Sciano 
Village 

Engineer 
20 

142 Walton Hills 1 
Severe 
Thunderstorms / 
Tornadoes 

9a, 
11 

Upgrade tornado sirens to also include 
lightning notification 

Village of 
Walton Hills 

$2,000 
2017-
2022 

Existing budget David Tapp Asst. Chief 22 

143 
Warrensville 

Hts. 
1 

Transportation 
Incident 

17b 

Create a notification system for residents 
and businesses nearest the rail lines for 
quick response in case there is ever a train 
derailment. 

Warrensville 
Heights Fire 
Department 

$1,000 
2017-
2022 

Existing budget 
Herbert 
Waugh 

Fire Chief 23 

144 Westlake 1 Flooding 2c 
Restore the wetlands in the City so that they 
filter out excess nutrients that drain into Lake 
Erie. 

City of 
Westlake 

$480,000 
2017-
2019 

FEMA HMA, City 
of Westlake Storm 
Water Capital 
Funding 

Paul Quinn 
Director of 

Public 
Service 

19 

145 Woodmere 1 Tornadoes 9a 
Purchase and install additional sirens to 
provide optimum coverage to notify residents 
and guests in the community 

Woodmere 
$5,000 - 
$10,000 
per siren 

2017-
2019 

Cuyahoga 
County, FEMA 
HMA, Local funds 
to match 

Charles Smith 
Safety 

Director 
21 
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Section 6. Plan Implementation and Maintenance 

As a living document it is important that this plan becomes a tool in County resources to ensure 
reductions in possible damage from a hazard event. This section discusses plan adoption, 
implementation, monitoring, evaluating, and updating the HMP. Plan implementation and 
maintenance procedures will ensure that the HMP remains relevant and continues to address 
the changing environment in Cuyahoga County. This section describes the incorporation of the 
HMP into existing planning mechanisms, and how the planning committee will continue to 
engage the public. 

6.1 Plan Adoption 
This section will be completed following the adoption of the plan by the County. 

6.2 Evaluation, Monitoring and Updating 
Monitoring, evaluating, and updating this plan is critical to maintaining its value and success in 
regards to identified mitigation efforts.  Ensuring effective implementation of mitigation activities 
paves the way for continued momentum in the planning process and gives direction for the 
future.  This section explains who will be responsible for maintenance activities and what those 
responsibilities entail.  It also provides a methodology and schedule of maintenance activities 
including a description of how the public will be involved on a continued basis.  

The Cuyahoga County Hazard Mitigation Planning Committee established for this 2017 Plan is 
designated to lead plan maintenance processes of monitoring, evaluation and updating with 
support and representation from all participating municipalities.  The Mitigation Planning 
Committee will coordinate maintenance efforts, but the input needed for effective periodic 
evaluations will come from countywide representatives and other important stakeholders. 

Input from the public and these stakeholders will be sought by publishing public notices in the 
Cleveland Plain Dealer, as well as through the Cuyahoga OEM’s social media accounts. 
Notices will also be published in the OEM office. During the review process, the committee will 
serve in an advisory capacity to Cuyahoga County citizens and elected officials.     

The Mitigation Planning Committee will oversee the progress made on the implementation of 
action items identified and modify actions, as needed, to reflect changing conditions.  The 
Mitigation Planning Committee will meet annually to evaluate the plan and discuss specific 
coordination efforts that may be needed.  

The annual evaluation of the 2017 Hazard Mitigation Plan will not only include an investigation 
of whether mitigation actions were completed, but also an assessment of how effective those 
actions were in mitigating losses.  A review of the qualitative and quantitative benefits (or 
avoided losses) of mitigation activities will support this assessment.  Results of the evaluation 
will then be compared to the goals and objectives established in the plan and decisions will be 
made regarding whether actions should be discontinued, or modified in any way in light of new 
developments in the community.  Progress will be documented by the Mitigation Planning 
Committee for use in the next Hazard Mitigation Plan update.  Finally, the Mitigation Planning 
Committee will monitor and incorporate elements of this Plan into other planning mechanisms.   

This Plan will be updated by the FEMA approved five year anniversary date, as required by the 
Disaster Mitigation Act of 2000, or following a disaster event.  Future plan updates will account 
for any new hazard vulnerabilities, special circumstances, or new information that becomes 
available.  During the five-year review process, the following questions will be considered as 
criteria for assessing the effectiveness of The Hazard Mitigation Plan.   
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 Has the nature or magnitude of hazards affecting the County changed? 

 Are there new hazards that have the potential to impact the County? 

 Do the identified goals and actions address current and expected conditions? 

 Have mitigation actions been implemented or completed? 

 Has the implementation of identified mitigation actions resulted in expected outcomes? 

 Are current resources adequate to implement the plan? 

 Should additional resources be committed to address identified hazards? 

 
Issues that arise during monitoring and evaluation which require changes to the local hazard, 
risk and vulnerability summary, mitigation strategy, and other components of the plan will be 
incorporated during future updates.  

Update process for plan prior to 5-year update.  Any interested party wishing for an update of 
this Plan sooner than the 5-year update will submit such a request to the HMP Committee for 
consideration.  The request shall be accompanied by a detailed rationale.  The request will be 
evaluated and a determination will be made as to whether the update request should be acted 
upon.  If the decision is in the affirmative, an assignment will be made for an individual to author 
the update.  The draft updated section along with a detailed rationale will be submitted to the 
Mitigation Planning Committee.  The committee will circulate the draft updated section of the 
plan for comment and after an appropriate period of time, the committee shall make a decision 
to update the plan at least partially based on the feedback received.     

6.3 Plan Update and Maintenance 
This section describes the schedule and process for monitoring, evaluating, and updating the 
2017 HMP.  

6.3.1 Schedule 
Monitoring the progress of the mitigation actions will be on-going throughout the five-year period 
between the adoption of the HMP and the next update effort. The HMP Planning Committee will 
meet on an annual basis to monitor the status of the implementation of mitigation actions and 
develop updates as necessary. 

The HMP will be updated every five years, as required by DMA 2000. The update process will 
begin at least one year prior to the expiration of the HMP. However, should a significant disaster 
occur, the HMP Planning Committee will reconvene within 30 days of the disaster to review and 
update the HMP as appropriate.  

6.3.2 Process 
The HMP Planning Committee will coordinate with responsible agencies/organizations identified 
for each mitigation action. These responsible agencies/organizations will monitor and evaluate 
the progress made on the implementation of mitigation actions and report to the HMP Planning 
Committee on an annual basis. Working with the HMP Planning Committee, these responsible 
agencies/organizations will be asked to assess the effectiveness of the mitigation actions and 
modify the mitigation actions as appropriate.  

Future updates to the HMP will account for any new hazard vulnerabilities, special 
circumstances, or new information that becomes available. Issues that arise during monitoring 
and evaluating the HMP, which require changes to the risk assessment, mitigation strategy and 
other components of the HMP, will be incorporated into the next update of the HMP.  The 
questions identified above would remain valid during the preparation of the update.   
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6.4 Incorporation into Existing Planning Mechanisms 
An important implementation mechanism is to incorporate the recommendation and underlying 
principles of the HMP into planning and development such as capital improvement budgeting, 
general plans and comprehensive plans. Mitigation is most successful when it is incorporated 
within the day-to-day functions and priorities of the entity attempting to implement risk reducing 
actions. The integration of a variety of departments on the HMP Planning Committee provides 
an opportunity for constant and pervasive efforts to network, identify, and highlight mitigation 
activities and opportunities.  This collaborative effort is also important to monitor funding 
opportunities which can be leveraged to implement the mitigation actions.  

Past Integration: 

 2013 Discovery Report: In 2013, a RiskMAP Discovery report on Cuyahoga County 
was released. Information from the Hazard Mitigation Plan was used in filling out the 
report. 
 

 2016 Emergency Operations Plan: Cuyahoga County’s 2016 EOP update incorporated 
the County’s 2011 Hazard Mitigation Plan. This determined the hazards that were to be 
addressed. 
 

Future Integration: 

 Local Master Plans and Polices: The HMP will provide information that can be 
incorporated into comprehensive plans during the next plan update. Specific risk and 
vulnerability information from the HMP will assist to identify areas where development 
may be at risk to potential hazards. 
 

 Historic Building Inventory:  The HMP includes information on historic buildings that 
can help to guide decisions on what actions to take with historic buildings.  
 

 Emergency Operations Plans: EOPs are used at a countywide scale, and by individual 
jurisdictions. The plans give emergency personnel guidelines and procedures on how to 
best respond to dangerous events. 
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Appendix A. Adoption Letter 
 

 

 

 

 

 

 

 

 

 

 

Copy of Letter to be included in this Appendix once it is generated and signed 
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Appendix B. Meeting Agendas and Attendance 
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Appendix C. Draft Plan Public Notices 
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Appendix D. Risk Evaluations 
 

Please see attached document. 
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Appendix E. Capability Assessments 
 

Please see attached document. 
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Appendix F. Completed Mitigation Action Forms 
 

Please see attached document. 
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Appendix G. Meeting Invitees 
 

The following is a list of all stakeholders (local and regional agencies involved in hazard 
mitigation activities, agencies that have the authority to regulate development, and neighboring 
communities). For those who attended the meetings, their names and titles can be found in the 
meeting minutes in Appendix B. 

Each jurisdiction participated a minimum of 1 time in the mitigation planning process. Some of 
these took place at the public meetings, while others took place via webinar, or open house. 
The most effective way of meeting, however, was through individual meetings.  

Some individual meetings occurred early on in the process for those that had been unable to 
attend one of the regular meetings, but had learned more at one of the regional meetings. 
These are demarcated below with the date of the meeting, rather than a “1” for where they 
participated. 

The opportunity for participation occurred during the plan development, which was prior to the 
public comment period on the final plan and prior to the submission to the State of Ohio for 
approval.  
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MUNICIPALITIES Contact Person 
In-Person I 

Kickoff  
April 27 

Web-Ex 
1 May 2 

Web-Ex 
2 May 3 

Web-Ex 
3 May 3 

In-
Person II 
June 24 

Web-Ex 
4 May 

31 

Web-Ex 
5 June 1 

Web-Ex 
6 June 2 

In-Person 
III 

Sept. 6 

Open 
House 
Feb 2. 

Ind. 
Mtngs. 

ATTEND
ANCE 

Bay Village Chris Lyons 1       1           2 

Beachwood William Peskura    1    1 1   3 

Bedford David Nagy           2/27/2017 1 

Bedford Heights Ken Ledford           3/8/2017 1 

Bentleyville Gabe Barone           2/27/2017 1 

Berea Barb Jones           2/27/2017 1 

Bratenahl Richard Dolbow          1 3/1/2017 1 

Brecksville Ed Egut           10/25/2016 1 

Broadview Heights Jeff Hajek           3/14/2017 1 

Brook Park Tom Maund           2/28/2017 1 

Brooklyn Edward Chessar           2/17/2017 1 

Brooklyn Heights Joseph Stefanko           3/13/2017 1 

Chagrin Falls Village Frank Zugan    1        1 

Cleveland Bob Horwatt     1       1 

Cleveland Heights Dave Freeman    1  1       2 

Cuyahoga County Mark Christie 1 1 1 1 1 1 1 1 1 1  9 

Cuyahoga Heights Mike Suhy          1 2/24/2017 2 

East Cleveland Rick Wilcox           3/29/2017 1 

Euclid Chris Haddock           1/17/2017 1 

Fairview Park Tony Raffin           3/8/2017 1 

Garfield Heights Thomas Nemetz           9/20/2016 1 

Gates Mills Tom Robinson           2/24/2017 1 

Glenwillow Mark Kwiatkowski   1         1 

Highland Heights Arthur Timmons           10/11/2016 1 

Highland Hills William Turner    1        1 

Hunting Valley Michael Cannon           3/3/2017 1 

Independence Steve Rega  1          1 
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Lakewood Milan Tanasijevic    1   1     2 

Linndale  Lt. Travaccio           2/28/2017 1 

Lyndhurst Mike Carroll           2/24/2017 1 

Maple Heights Vito Kavaliunas           2/27/2017 1 

Mayfield Eugene Carcioppolo   1         1 

Mayfield Heights Bruce Elliot 1    1    1   3 

Middleburg Heights Briant Galgas    1        1 

Moreland Hills Kevin Wyant           11/10/2016 1 

Newburgh Heights Brian Higginbotham           3/14/2017 1 

North Olmsted Don Glauner           2/6/2017 1 

North Randall Robert Mosley           3/27/2017 1 

North Royalton Robert Chegan    1        1 

Oakwood James Schade           2/9/2017 1 

Olmsted Township Patrick Kelly          1  1 

Olmsted Falls Chad Gluss    1        1 

Orange Bob Wilson           10/13/2016 1 

Parma Mike Lasky           2/24/2017 1 

Parma Heights Brent Collins           3/16/2017 1 

Pepper Pike John Frazier  1    1      2 

Richmond Heights 
David Roche/ Mark 
Neumann 

   1        1 

Rocky River Aaron Lenart           3/13/2016 1 

Seven Hills Mike McConville           3/27/2017 1 

Shaker Heights Patrick Sweeney   1       1  1 

Solon Bill Shaw  1          1 

South Euclid Doug Stefko           9/27/2016 1 

Strongsville John Bedford     1    1   2 

University Heights Doug Zook           3/9/2017 1 

Valley View Thomas Koscielski          1  1 

Walton Hills Sharon Szczepanski           3/7/2017 1 

Warrensville Hts. Herb Waugh           3/6/2017 1 
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Westlake Paul Quinn                    3/1/2017 1 

Woodmere Johnny Brewington           1         1 

Regional / Local 
Partners 

Contact Person 
In-Person I 

Kickoff 
April 27 

Web-Ex 
1 May 2 

Web-Ex 
2 May 3 

Web-Ex 
3 May 3 

In-Person 
II June 24 

Web-Ex 
4 May 

31 

Web-Ex 
5 June 1 

Web-Ex 
6 June 2 

In-Person 
III 

Sept. 6 

Open 
House 
Feb 2. 

Ind. 
Mtngs. 

ATTEND
ANCE 

American Red Cross                       0 

Center for Health 
Affairs 

Beth Gatlin 1        1   2 

Chagrin River 
Watershed 

            0 

Cleveland Office of 
Emergency 

  1 1 1 1 1   1   6 

Cuyahoga Co 
Planning 
Commission 

            0 

Cuyahoga County 
Board of Health 

 1           1 

Cuyahoga County 
Soil and Water 
Conservation 
District 

 1    1       2 

Greater Cleveland 
Transit Police 

     1    1   2 

Lakewood Fire/ 
Westshore HAZMAT 

            0 

NE Ohio Regional 
Sewer District 

Frank Greenland 1    1    1   3 

North Royalton              0 

National Weather 
Service 

     1       1 

ODOT, District 12             0 

Ohio EMA             0 

Strongsville/ LEPC             0 

US Coast Guard  1        1   2 

Valley View                        0 

Neighboring 
Communities 

Contact Person 
In-Person I 

Kickoff 
April 27 

Web-Ex 
1 May 2 

Web-Ex 
2 May 3 

Web-Ex 
3 May 3 

In-Person 
II June 24 

Web-Ex 
4 May 

31 

Web-Ex 
5 June 1 

Web-Ex 
6 June 2 

In-Person 
III 

Sept. 6 

Open 
House 

Ind. 
Mtngs. 
Feb 2. 

ATTEND
ANCE 
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Geauga                       0 

Lake             0 

Lorain             0 

Medina  Matt Sturgeon 1        1   2 

Portage             0 

Summit                       0 

Educational 
Institutions 

Contact Person 
In-Person I 

Kickoff 
April 27 

Web-Ex 
1 May 2 

Web-Ex 
2 May 3 

Web-Ex 
3 May 3 

In-Person 
II June 24 

Web-Ex 
4 May 

31 

Web-Ex 
5 June 1 

Web-Ex 
6 June 2 

In-Person 
III 

Sept. 6 

Open 
House 
Feb 2. 

Ind. 
Mtngs. 

ATTEND
ANCE 

Baldwin Wallace                       0 

Cleveland State 
University 

            0 

CWRU             0 

John Carroll Blue 
Streaks 

            0 

Notre Dame College             0 

Tri-C             0 

Ursuline                       0 

PRIVATE SECTOR  Contact Person 
In-Person I 

Kickoff 
April 27 

Web-Ex 
1 May 2 

Web-Ex 
2 May 3 

Web-Ex 
3 May 3 

In-Person 
II June 24 

Web-Ex 
4 May 

31 

Web-Ex 
5 June 1 

Web-Ex 
6 June 2 

In-Person 
III 

Sept. 6 

Open 
House 
Feb 2. 

Ind. 
Mtngs. 

ATTEND
ANCE 

KeyCorp                       0 

Sherwin-Williams 
Co. 

            0 
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Appendix H. Annual Review Form 
 

The following page is a sheet to be completed and inserted back into the plan on an annual 
basis. This is meant to aid the County in the plan maintenance process. 
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Annual Review or Post-Hazard Concurrence Form 

Year in HMP Cycle (circle one): 1  2  3  4   

Purpose of Meeting (circle one): Annual Review / Post-Hazard Meeting  

Date of Meeting: _____________________ 

Cuyahoga County shall execute this page annually by the Cuyahoga County Office of Emergency 
Management Director after inviting the public to attend any and all hearings that pertain to this annual 
and/or post hazard review and/or update by means such as press releases in local papers, posting 
meeting information on the County website and at the County Offices, sending letters to federal, state 
local organizations impacted by the Plan posting notices in public places in the County. 
 
This form is for the County to document changes in regards to the status of mitigation actions, 
capabilities, or major hazard events. Filling this out on an annual basis will ensure that the County is 
actively considering hazard mitigation. 
 
Insert each completed annual review form into the HMP upon completion. 
 
REVIEWED AND APPROVED             
 DATE: ______________________________________ 

          SIGNATURE: _________________________________ 
            PRINTED NAME: ______________________________   

  
Emergency Management Director    

 
CONCURRENCE OF APPROVAL  DATE: _______________________________________ 

             SIGNATURE: _________________________________ 
             PRINTED NAME: ______________________________ 
             TITLE: _______________________________________  

 

 
Was the Hazard Mitigation Plan integrated into any local or County documents? If so, which ones? 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
___________________________          
 
Were any mitigation actions implemented as a result of this plan? 
____________________________________________________________________________________
____________________________________________________________________________________
__________________            
____________________________________________________________________________________ 
 
Changes and notes regarding the 2017 Hazard Mitigation Plan Update: 
____________________________________________________________________________________
____________________________________________________________________________________
__________________            
___________________________________________________________________________________ 
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[INSERT YEAR 1 ANNUAL REVIEW] 
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[INSERT YEAR 2 ANNUAL REVIEW] 
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[INSERT YEAR 3 ANNUAL REVIEW] 
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[INSERT YEAR 4 ANNUAL REVIEW] 
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