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1.0  Forward

Colerain Township is the largest by area and population, and one of the most progressive townships in Ohio.  They were selected in 1998 as the first Township in the United States to become a Project Impact community.  The Project Impact Program helped the Township construct the first ever Tornado Shelter/Park Facility in the Midwest.  The Park facility is utilized on a daily basis by park patrons and staff, but may also save lives in an emergency.  In addition to this facility, the township is currently retrofitting the Senior Community Center to withstand high wind events.  Along with these implemented disaster resistant techniques, Colerain Township has initiated an All Natural Hazards Mitigation Plan (Plan) for their community.

The All Natural Hazards Mitigation Plan will allow Colerain Township to:

· Locate their areas of risk and assess the cost and magnitude of the risk;

· Develop strategies and priorities, and identify projects for reducing risk;

· Guide the community and lessen conflicts between agencies; and

· Provide eligibility for future mitigation program funds.  

In addition to this work, Colerain Township will also be reviewing their disaster response capabilities and documenting their protocol and disaster response functions in the Plan.  
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The process to create an All Natural Hazards Mitigation Plan started with the creation of a “Core Group” of decision makers and implementers.  This group was established at the beginning of the process to lead the planning efforts.  The Core Group is made up of a Township Trustee and Township Staff, along with the Hamilton County Emergency Management Director and Hamilton County Floodplain Administrator.  
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1.1  Colerain Township Natural Disaster Background

Colerain Township is susceptible to several natural hazards.  Flooding, severe storms, tornadoes, landslides and earthquakes have all left their mark on the Township.  The primary natural hazard risk in Colerain Township is flooding.  The main sources of flooding are the West Fork of the Mill Creek and the Great Miami River.  
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In the past decade, four presidential disasters were declared in Hamilton County.  In 1988, a temporary bridge across the Great Miami River collapsed during a flood, killing two people.  A 1988 ice storm knocked out power lines, paralyzing transportation and communication systems.  Colerain Township was ravaged by a tornado in 1990, resulting in FEMA aid granted to residents.  Flooding in 1998 on the West Fork of the Mill Creek damaged 60-75 homes, and resulted in over 1 million dollars of damage to residential and business structures.  

Experts have predicted that the Midwest, including Ohio, has a ninety-percent chance of being affected by an earthquake from the New Madrid seismic zone in the next fifteen years.  Such an earthquake is expected to cause moderate to major damage in the areas surrounding the Central Mississippi Valley.

2.0  Community Information 

Colerain Township is referred to as an “urban township,” with the largest area and population of any township in the State of Ohio.  In the past six years, Colerain Township has grown by over 3,000 residents.  The Township has experienced the largest numerical increase of residents in any of the 49 local governments within Hamilton County.  Colerain Township is also a business/retail hub of Cincinnati.  
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Colerain Township Hazard Mitigation Plan

Economically 

Justifiable

Technically 

Feasible

Socially Equitable

Environmentally 

Sound

Publically 

Acceptable

Hazard 

Prioritization

Total

Flooding  -  

5

Modify infrastructure to handle bigger storm events

4

5

4

3

3

5

24

Increased dissemination of the warning system

3

4

4

4

4

5

24

No Action

2

2

1

2

1

5

14

Develop overlay protection zone for flooding & differentiate between types

3

4

4

4

4

5

24

Educate landowners to their responsibility for stream maintenance

5

4

5

5

4

5

27

Develop community -wide clean up programs along streams

4

5

4

4

4

5

26

Work with Hamilton Co to create an ordinance or overlay for Colerain Twp to 

severely limit or eliminate development in special flood hazard areas

4

4

3

5

3

5

25

Increase public awareness with innovative PSAs – children educational 

component

4

4

4

4

4

5

25

Innovative site plan designs incorporated existing green space reducing the 

amount of natural area disturbance

4

4

4

4

3

5

25

Existing structures in floodplain - create program for more buy-out’s, retrofits, 

elevated structures and flood proofing both on homes and utilities

4

5

4

4

4

5

27

Reevaluate zoning laws in regard to substantial improvement

4

4

3

4

2

5

21

Look at addressing comprehensive plans for Hamilton County and coordinate 

with the County

3

5

4

4

3

5

24

Coordinate with adjoining community and open dialog to work on floodplain 

and storm water issues (possibly address Phase II issues)

4

3

3

4

3

5

21

Severe Storms  -  

4

Increase PSA campaigns to make them more creative/innovative.  Possibly 

focus on K-12 grade campaign.  Possibly target senior audience as well.

4

4

4

4

4

4

24

Promote entities doing emergency standards on their own

3

3

3

3

3

4

18

No Action

1

2

1

1

2

4

12

Encourage local media coverage – “correctness”

4

4

4

4

4

4

23

Concentrate efforts on high-risk areas and expand effort to get the word out

4

4

4

4

4

4

23

Evaluate how other communities deal with steep terrain and snow emergencies

3

3

3

4

3

4

21

Tornados  -  

3

No Action

2

1

1

1

1

3

9

Enhance dissemination to the public and the total coverage of the township

4

5

4

4

5

3

23
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2.1 History of Colerain Township

John Dunlap, a surveyor who named the settlement after his birthplace of Colerain, Ireland, first settled Colerain Township in the spring of 1790.  The settlement, Fort Colerain, commonly called Dunlap’s Station, was located on the bend of the Great Miami River several miles below the bridge to Ross, Ohio.

Dunlap’s Station was temporarily abandoned only one year after it had been settled, following an attack by Native Americans.  John Dunlap and the 11 families living at the Fort moved down river to the settlement at North Bend.  

The Colerain Historical Society, which is a local, nonprofit organization supported by a membership of individuals and organizations, has detailed information on the history of Colerain Township.  Their mission is to support and promote historic preservation in Colerain Township, Hamilton County and Ohio.  They accomplish this goal by: 

1. Facilitating interaction among people; 

2. Concern for preservation of the built environment; 

3. Sharing information through an exchange of ideas and expertise; 

4. Educating and informing; 

5. Advocating response to, and in support of, historic preservation; 

6. Fostering an increased awareness of the merits of historic preservation; and

7. Showcasing the Townships wealth of historic resources. 

For further information about the Historical Society of Colerain Township, or more historical information about the Township itself, please go to their website. www.rootsweb.com/~ohcths/
2.2 Census Information

Colerain Township is located in Hamilton County.  According to the 2000 Hamilton County census information, Colerain Township currently has a population of 60,144 persons.  This is an increase from the 1990 census of approximately 10 percent, and represents only one of two areas in Hamilton County that had an increase in population.  

	COLERAIN TOWNSHIP
	2000
	1990
	1980
	Area

(sq. mi)
	Density per

sq. mile

	Population - Community
	60,144
	56,781
	56,583
	44.54
	1,314 people

	Population –

Hamilton County
	845,303
	866,200
	873,224
	414
	

	Housing Units
	23,093
	20,174
	18,140
	
	

	Owner Occupied
	18,235
	
	
	
	

	Renter Occupied
	4,183
	
	
	
	

	Springdale / Colerain Traffic
	55,779 ADT
	
	
	
	


The Ohio Department of Development has made a PDF Document available on their website that provides more specific information for Hamilton County and Colerain Township.  http://www.odod.state.oh.us/osr/profiles/pdf/hamilton.pdf
2.3 Colerain Township Authority to Adopt Plan

Since Colerain Township has zoning authority but does not have subdivision and building code authority, the plan will be adopted by both the Colerain Township Trustees  and the Hamilton County Board of Commissioners in order for the plan to be enforceable and compliant with the Disaster Mitigation Act.   

2.4 Colerain Township Land Use and Future Land Use

Colerain Township is located in the northwest portion of Hamilton County, and is the largest township in the State of Ohio in population as well as square miles.  Colerain offers a wide variety of manufacturing including steel valves, machine tools, along with commercial activities including food production/distribution, limestone mining, and research and development.  Colerain Avenue has evolved into one of the regional retail hubs in the Greater Cincinnati Area, with a daily traffic count of over 55,000 autos.  95,000 people live within three miles of the corridor.  Colerain Avenue, the township’s business corridor, has a direct economy of close to 1 billion dollars per year.  Flooding problems in Colerain Township have risen simultaneously with the increase in the business and a corresponding increase in the residential population in the past two decades.  

Colerain Township is a full service Township, with independent Zoning, Fire, Police, Public Works and Parks and Recreation Departments, as well as a full service Senior and Community Center.  The Township has a minimal property tax and no income tax.  A number of areas within the Township are currently zoned for industrial use, with several additional sites being reviewed by the land use committee for future industrial/light industrial use.

Hamilton County adopted zoning in 1961. It was administered and enforced by the Hamilton County Rural Zoning Commission. The major issue for Colerain Township was to be decided what local control was desired for their township.  A Zoning Commission was appointed by the Board of Trustees and charged with the responsibility of preparing the resolution text and zoning maps, recommended adoption of the in-place Hamilton County Zoning Resolution, the Zoning Maps and the Land Use Plan for the Township. The Commission also recommended certain revisions and additions to the County Zoning Resolution, where it was determined there were deficiencies in specific Articles. The Colerain Township Zoning Resolution and Maps were accepted by the residents by an official vote and became official on November 22, 1994.       

     
Until the Board of Trustees could appoint a Zoning Administrator, Zoning Commission, and the Board of Zoning Appeals under the provisions of ORC 519.0, the Hamilton County Rural Zoning Commission administered the new Zoning Resolution for Colerain Township.  In early January of 1995, the Board of Trustees appointed and installed the Zoning Commission, the Board of Zoning Appeals and a Land Use Advisory Board, each member being a resident of Colerain Township. In early February of 1995, the first Zoning Administrator/Inspector was appointed, and by March 1, 1995, Colerain Township officially took control of Zoning.
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Colerain Township’s residential structures at risk within the floodplain or the special flood hazard area are valued at over $46 million, according to 1990 census information.  The total estimated market value of businesses on Colerain Avenue is over $769 million, with retail sales of $600 million per year, and non-retail sales of over $300 million per year.  The annual sales tax from these businesses amounts to over $30 million per year.  The property tax revenue is estimated at over $14 million per year.  The existing infrastructure along Colerain Avenue (street, sidewalk, sewers, water and lighting) is valued at over $30 million.  Colerain Township is expected to grow by over 11,000 households, 18,000 new residents, and close to 12,000 more jobs by the time the community reaches build out capacity in approximately 25 years.
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3.0  All Natural Hazards Mitigation Planning Process

In an effort to continue to meet the mission of protecting lives, property, economic viability and quality of life for the people of Colerain Township, the Township Trustees desired to create an All Natural Hazards Mitigation Plan for their community and its residents.  Colerain Township sought the expertise of the engineering firm Fuller, Mossbarger, Scott and May Engineers, Inc. to help them fulfill this task.  

The approach undertaken in the creation of the All Natural Hazards Mitigation Plan for Colerain Township can be described as both comprehensive and collaborative.  The comprehensive approach includes following the interim final rule guidelines enacted under the Disaster Mitigation Act of 2000 and the Federal Emergency Management Agency (FEMA) suggested guidelines for the creation of an All Natural Hazards Mitigation Plan.  Additional items that Colerain Township chose to address as part of the comprehensive analysis of their community were addressed as well.  It should be noted that during this planning process, the Ohio Emergency Management Agency and the Ohio Department of Natural Resources were coordinating the preparation of a step-by-step guide to help communities prepare natural hazard mitigation plans.  Since this guide was in development, all attempts were made to coordinate efforts to meet the suggested guidelines of the Ohio Natural Hazard Mitigation Planning Guidebook.  

The collaborative portion of creating the Plan included working with the different agencies within Hamilton County and Colerain Township.  The Township could not have a comprehensive plan without the input from several other agencies within the County.  Information was collected from agencies such as the Hamilton County Emergency Management Agency, Hamilton County Public Works and any other agencies that are involved in planning efforts for Colerain Township.  

3.1  Core Group

Obtaining support from the whole community required a comprehensive approach to preparing the Mitigation Plan.  Identifying those persons, community leaders and government agencies with the knowledge and authority to help a community organize a plan is key to the planning effort.  A core group of leaders was necessary in order to give this task validity.  Those that participated in the Core Group included:  

· Colerain Township Trustee(s);

· Assistant Township Administrator/Township Planning Staff;

· Hamilton County Emergency Management Agency Director;

· Hamilton County Public Works/Floodplain Management; and

· FMSM Staff Members.

The group consisted of Mr. Don Maccarone, Director Hamilton County EMA; Ms. Sandra Ashba, Floodplain Administrator for Hamilton County; Mr. Manning Baxter, Land Use Planner for Colerain Township; Mr. Otis Spriggs, Planning and Zoning Administrator for Colerain Township; Mr. Keith Corman, Colerain Township Trustee; and Mr. Frank A. Birkenhauer, Assistant Township Administrator and Director of Development.  FMSM staff members facilitated the process at each meeting.  

3.2 Public Notification Process and Involvement

The formal public notification process as defined in the Federal Code took place prior to approval and/or adoption of the plan.  The public was notified that the process to produce the All Natural Hazard Mitigation Plan was underway and that they would have an opportunity to review the draft for a thirty-day period prior to submittal to the Ohio Emergency Management Agency and the Federal Emergency Management Agency.  There was a formal public hearing on December 12th, 2002.  (Please see Appendix 

Colerain Township is an active community when it comes to public participation and mitigation efforts.   The local residents are very familiar with the local leaders efforts.   Please review to Appendices 7 and 8 for copies of the notices that were released for the public notification and involvement process.  Local media coverage was key for public involvement.  Please see Appendices 7 and 8 for copies of news articles on Colerain Township’s mitigation efforts.

3.3  Meetings

There were three Core Group meetings, and one community meeting for public comment on the Draft All Natural Hazards Mitigation Plan.  

Determination of Hazards – Meeting 1

The kick-off meeting items of discussion included the process to be followed in the creation of an All Hazards Mitigation Plan.  Overall goals of the Plan for Colerain Township were discussed, and it was decided, as a group, which hazards to focus upon.  By the end of the first meeting, Core Group members had exchanged contact information, organized and scheduled several interviews to be conducted, established a priority list of hazards and discussed the general process and timeline of the project.  

Determination of Problem Statements and Overall Goals – Meeting 2

The second meeting was focused on the development of problem statements and setting overall goals for the All Natural Hazards Mitigation Plan as it related to the hazards that were decided upon at the first meeting.  Each Core Group member received several documents (via e-mail, USPS or fax) to prepare for discussion during the second meeting.  The Core Group then developed problem statements for each community hazard that was identified at the first meeting.  Since flooding is the most common and can be the most devastating naturally occurring disaster in the State of Ohio, it was assumed that the hazard of flooding would have the most problem statements associated with it.   

Along with the development of problem statements, the core group determined overall goals to address the hazards.  Goals are defined as general guidelines that explain what a community wants to achieve in the future, which set a community’s priorities.  Goals should be realistic and explain what a community wants to achieve concerning mitigation. 

Problem Statements

Below are some examples of problem statements that were created for the hazards associated with Colerain Township.  In order to establish the problem statements and get to the root of the issues associated with the hazards in Colerain Township, the group first decided on an overall “state of the hazard” and how it has affected the community in the past.  Please note:  All the problem statements associated with each hazard are located in the Appendix. 

Flooding

The current state of flooding is the continuing occurrence in a number of areas of Colerain Township.  Flooding holds the number one disaster position as far as occurrence and dollar value of loss.  

· New residential and commercial development in the 100-year floodplain is occurring. 

· There is little or no public awareness activity occurring in the Township as it relates to flooding awareness.

· There is  “existing” residential development in the floodplain including repetitive loss structures, structures that are located in the 100-year floodplain, and structures located in non-flood zone flooding areas.

Overall Goal:  To save lives and property, reduce flood damage and increase education (awareness) of the community.

Severe Storms

Severe storms are the most frequent yet one of the lesser understood hazards in the Township.

· There is little or no public awareness activity occurring in the Township relating to the seriousness of severe storms, winter storms and snow emergencies.

Overall Goal:  To increase awareness of severe storms and reduce property damage.

Tornadoes

Tornadoes are a natural phenomenon that will continue to occur.  The Township has several options to prepare for and mitigate for tornadoes.  

· There is misperception about the type of watch/warning being declared and the need for continued educational public service announcements (PSA’s).  

· There is only one public safe zone established in Colerain.

· There is a lack of weather radios in the community and a need for a warning system in rural areas of the Township.

Overall Goal:  To reduce potential damage, save lives and increase awareness of the hazards of tornadoes.  

Landslides

Landslides continue to occur in specific, high-hazard areas of Colerain Township.  Landslides are one of the lesser-known hazards that Colerain has to deal with.

· There is little or no public awareness activity occurring in the Township as it relates to the problems associated with building on steep slopes.

· There are no educational awareness activities about how landslides are primarily partnered with other hazards (i.e. flood events can trigger a landslide).

· There are existing structures located on highly hazardous areas that are susceptible to landslides. 

Overall Goal:  To reduce damage to public infrastructure and private property, and to increase awareness of the dangers of landslides and what causes them.
Earthquakes

Because of there rarity, earthquakes are one of the lesser-known hazards in Colerain Township.

· There are no building standards applicable in Colerain Township that address earthquake resistant structures.

Overall Goal:  To reduce potential damage and to increase awareness.

Determination of Alternatives and Evaluation Criteria – Meeting 3

The third meeting was designed to address how each problem statement relates to each hazard, by creating possible alternatives.  One of the alternatives considered for all of the hazards is the “No Action” option.  The core group identified alternatives by utilizing strategies and measures to implement that particular alternative.  Below are some examples of the alternatives that were developed by the Core Group.

Flooding

· No Action.

· Work with Hamilton County to develop an overlay protection zone as it relates to flooding and differentiate between the different types. 

· Education of landowners as to their responsibility for stream maintenance.

· Work with Hamilton County to create an ordinance or overlay for Colerain Township to severely limit or eliminate development in special flood hazard areas.

· Increase public awareness with innovative PSAs, and include a children’s educational component.

· In regard to existing structures in the floodplain, create programs for more buy-out’s, retrofits, elevated structures and flood proofing both of homes and utilities.

Severe Storms

· No Action.

· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Target senior audience as well.  

· Evaluate how other communities deal with steep terrain and snow emergencies.

Tornadoes

· No Action.

· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Target senior audience as well.  

· Colerain Township to establish program to “purchase” weather radios and distribute them to the community.

Landslides

· No Action.

· PSA announcements on how landslides are associated with other hazards and focus PSA’s in high hazard areas.

· Create a hillside overlay district to prohibit or severely restrict development in high hazard areas as it relates to the potential for landslides.

Earthquakes

· No Action.

· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Target senior audience as well.  

· Evaluate possible long-term damage that can occur, i.e. foundation cracks.
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3.4  Matrix Development

Once the alternatives were created for each hazard, the core group established evaluation criteria to rank each of the alternatives.  The criteria selected include: economically justifiable; technically feasible; socially equitable, environmentally sound and publicly acceptable.  

The evaluation criteria and the alternatives developed by the core group were then placed in a matrix that organized all the alternatives and how they rated.  Utilizing a matrix allowed the core group to systematically review all alternatives, identifying which mitigation method(s) are appropriate based on the specified criteria.  The combined results of all the Core Group members were tabulated and the matrix comparison was completed.  Each of the activities was given an averaged number based on all the Core Group scores, which will help Colerain Township focus their mitigation strategies on the highest rated activities.  

3.5  Public Review

After the draft plan was completed, the Core Group provided for an official 30-day public review period before hosting a public meeting.  

Public input is necessary in order to gage the opinion of the community and build support for the Plan.  There were draft copies of the Plan available at the public meeting, along with a set agenda to keep the discussion on course.  The Core Group reviewed the process of the draft All Natural Hazards Mitigation Plan and the overall goals to be implemented.  There were several large-scale maps available for public review of the potential hazards in their community.  Ample time for public comment was provided for and documented, for incorporation into an added section within the All Hazards Mitigation Plan.

3.6  Finalization

Once all comments were reviewed and added to the draft Plan, the preparation of the final Plan was begun.  FMSM staff will attend the formal adoption of the All Natural Hazards Mitigation Plan by the Trustees.  

Implementation of the Plan is crucial.  The Core Group must strategize effectively to put the Plan into action.  Colerain Township must follow through to translate the goals and objectives developed during the planning process into action steps.  It is recommended that a monitoring program be included in the Plan. 
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The Tasks in this timeline correspond to the following:

	Task 1 -

Task 2 -

Task 3 -

Task 4 -

Task 5 -
	Kick-off Meeting

Data Gathering

Hazard Assessment & Problem ID

Establish Goals & Objectives

Alternatives & Evaluation Criteria
	Task 6 -

Task 7 -

Task 8 -
	Evaluation of Alternatives

Prepare Draft Plan

Public Meeting & Final Plan


4.0  State of Natural Disasters and Hazard Assessment for Colerain Township

4.1  Initial Hazard Determination for Colerain Township and Hamilton County

In order to properly evaluate the natural hazards that Colerain Township may be susceptible to, a three-step process was utilized.  This three step process was completed in order to “narrow-down” the hazards that Colerain Township and Hamilton County should prepare for, and potentially mitigate, in the future.   
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Step 1 - FMSM Engineers researched FEMA‘s database to determine which hazards FEMA had documented as possible natural hazards, including future threats, for the State of Ohio.  Several hazards that are listed on FEMA’s website include Flooding, Severe Storms, Tornadoes and Winter Storms.  

Step 2 - FMSM Engineers contacted the National Climatic Data Center (NCDC), that allows reviews of historic hazard information all the way down to the County level.  The NCDC website presents each type of hazard and the historic information associated with it for each County, offering several hazard search parameters. These parameters include:  droughts, dust storm, flooding, fog, hail, hurricanes, lightning, tornadoes, wild/forest fires, ocean/lake surf, precipitation, snow & ice, temperature extremes and thunderstorms & high winds.  Of those parameters, dust storms, severe fog, hurricanes, wild/forest fires, ocean/lake surf and severe precipitation have either never been documented in Hamilton County, or have not occurred since 1950.  This left droughts, flooding, hail, lightning, tornadoes, snow & ice, temperature extremes and thunderstorms & high winds to further assess.  Note that earthquakes are not part of the NCDC database.  The information pertaining to earthquake susceptibility was attained from USGS and the Ohio Earthquake Program Manager, Candace Sherry, at the Ohio Emergency Management Agency (OEMA). 

Step 3 - In addition to the NCDC data, FMSM reviewed the Ohio Hazard Analysis and Risk Assessment, a document created in 1998 by OEMA for local and state emergency preparedness officials.  The Ohio Hazard Analysis and Risk Assessment looks at both natural and non-natural (technological) hazards.  

All of the above documents were provided to the Core Group for their review and assessment.  The Core Group made the decision to explore five hazards, based on all the above information.
4.2  History of Flooding in Colerain Township and Hamilton County

The history of flooding in Colerain Township and Hamilton County is extensive.  The National Climatic Data Center (NCDC) has comprehensive information available back to 1993.  Flooding is the number one disaster in frequency of events and disaster dollars associated with each event.  

There were over sixty events documented between 1993 and 2002, as shown in the following table.  More detailed descriptions of the yellow highlighted events are provided after the table.

	Location
	Date
	Time
	Type
	Dth
	Inj
	Prd

	1 Hamilton
	08/16/1993
	1715
	Flash Flood
	0
	0
	5.0M

	2 Miamitown
	11/18/1993
	0130
	Flood
	0
	0
	0

	3 Milford
	04/09/1994
	1900
	Flood
	0
	0
	500K

	4 Countywide
	04/10/1994
	0705
	Flash Flood
	0
	0
	500K

	5 Miamitown 
	04/10/1994
	1000
	Flood
	0
	0
	500K

	6 Miamitown 
	04/12/1994
	0610
	Flood
	0
	0
	5K

	7 Cincinnati Area 
	06/26/1994
	1930
	Flash Flood
	0
	0
	5K

	8 Central Portion 
	07/15/1994
	1100
	Flash Flood
	0
	0
	50K

	9 Cincinnati Area 
	08/28/1994
	2310
	Flash Flood
	0
	0
	50K

	10 NE Portion 
	09/24/1994
	1540
	Flash Flood
	0
	0
	5K

	11 Miamitown 
	05/18/1995
	0000
	Flood
	0
	0
	15K

	12 South Half 
	06/03/1995
	0400
	Flash Flood
	0
	0
	3K

	13 Countywide 
	06/29/1995
	1540
	Flash Flood
	0
	0
	4K

	14 South Half 
	08/01/1995
	1415
	Flash Flood
	0
	0
	3K

	15 Countywide 
	08/09/1995
	2215
	Flash Flood
	0
	0
	3K

	16 Miamitown 
	08/10/1995
	0700
	Flood
	0
	0
	2K

	17 OHZ024 - 034>035 - 046 - 055 - 061 - 064 - 070 - 073 - 077>082 - 088 
	01/17/1996
	12:00 PM
	Flood
	0
	0
	187K

	18 OHZ064 - 073 - 077>082 - 088 
	01/23/1996
	12:00 PM
	Flood
	0
	0
	5.1M

	19 OHZ071 - 077>078 
	04/29/1996
	04:00 AM
	Flood
	0
	0
	11K

	20 OHZ070 - 077 
	04/29/1996
	04:30 AM
	Flood
	0
	0
	20K

	21 Countywide 
	04/29/1996
	06:00 AM
	Flash Flood
	0
	0
	2K

	22 OHZ071 - 077>078 
	05/11/1996
	02:00 AM
	Flood
	0
	0
	0

	23 Anderson Twp 
	05/11/1996
	03:00 PM
	Flash Flood
	0
	0
	3K

	24 OHZ077>078 
	05/15/1996
	08:00 PM
	Flood
	0
	0
	0

	25 Countywide 
	05/16/1996
	01:00 AM
	Flash Flood
	0
	0
	3K

	26 Norwood 
	07/07/1996
	08:55 PM
	Flash Flood
	0
	0
	0

	27 Countywide 
	12/01/1996
	01:15 AM
	Flash Flood
	0
	0
	0

	28 OHZ077>079 - 081 - 088 
	03/02/1997
	08:30 AM
	Flood
	0
	0
	15.0M

	29 OHZ077 
	03/02/1997
	09:00 AM
	Flood
	0
	0
	0

	30 OHZ016 - 053 - 055 - 064 - 071 - 073 - 077>078 - 081>082 
	06/01/1997
	01:00 AM
	Flood
	0
	0
	1.0M

	31 Countywide 
	06/01/1997
	03:30 AM
	Flood
	0
	0
	10K

	32 Countywide 
	06/08/1997
	11:30 PM
	Flood
	0
	0
	20K

	33 Countywide 
	06/16/1997
	06:00 PM
	Flood
	0
	0
	10K

	34 Cincinnati 
	06/18/1997
	08:50 AM
	Flood
	0
	0
	5K

	35 Sixteen Mile Stand 
	07/22/1997
	08:30 PM
	Flood
	0
	0
	25K

	36 Countywide 
	04/16/1998
	01:46 AM
	Flood
	0
	0
	4.0M

	37 OHZ077 
	04/16/1998
	08:00 AM
	Flood
	0
	0
	0

	38 Countywide 
	05/20/1998
	12:08 AM
	Flood
	0
	0
	0

	39 Countywide 
	06/11/1998
	10:30 AM
	Flood
	0
	0
	10K

	40 OHZ077 
	06/15/1998
	09:00 AM
	Flood
	0
	0
	0

	41 Cincinnati 
	07/20/1998
	02:15 AM
	Flood
	0
	0
	0

	42 Norwood 
	09/21/1998
	06:55 PM
	Flood
	0
	0
	0

	43 OHZ077 
	01/23/1999
	02:00 AM
	Flood
	0
	0
	0

	44 Miamitown 
	06/24/1999
	08:26 PM
	Flood
	0
	0
	0

	45 Countywide 
	01/03/2000
	07:00 PM
	Flood
	0
	0
	20K

	46 OHZ077>078 
	01/04/2000
	01:00 AM
	Flood
	0
	0
	0

	47 Countywide 
	02/13/2000
	09:10 PM
	Flood
	0
	0
	10K

	48 OHZ077>078 
	02/14/2000
	02:00 AM
	Flood
	0
	0
	0

	49 OHZ071 - 077>078 
	02/18/2000
	07:00 PM
	Flood
	0
	0
	0

	50 OHZ077>078 
	02/18/2000
	09:00 PM
	Flood
	0
	0
	0

	51 Countywide 
	02/18/2000
	10:00 AM
	Flood
	0
	0
	10K

	52 OHZ077 
	02/20/2000
	01:30 PM
	Flood
	0
	0
	100K

	53 OHZ077 
	04/08/2000
	07:00 AM
	Flood
	0
	0
	0

	54 Springdale 
	04/20/2000
	07:30 PM
	Flood
	0
	0
	0

	55 North Portion 
	06/06/2001
	03:33 PM
	Flood
	0
	0
	10K

	56 Mt Healthy 
	06/06/2001
	08:00 PM
	Flood
	0
	0
	3K

	57 Countywide 
	07/17/2001
	10:58 PM
	Flash Flood
	3
	0
	3.6M

	58 Cleves 
	07/18/2001
	07:50 PM
	Flood
	0
	0
	400K

	59 OHZ077 
	07/18/2001
	09:30 AM
	Flood
	0
	0
	0

	60 Greenhills 
	07/20/2001
	04:50 PM
	Flood
	0
	0
	0

	61 Sixteen Mile Stand 
	08/11/2001
	08:25 PM
	Flood
	0
	0
	0

	62 Sharonville 
	08/18/2001
	09:55 PM
	Flood
	0
	0
	0

	Totals
	3
	0
	36.164M


Significant Events 

Event 1:  On August 16, 1993, thunderstorm rains of 1.00 to over 4.00 inches in less than two hours produced widespread flooding of streams, streets and basements.  An automated gage in Anderson Township recorded 4.16 inches of rain in an hour.  Duck Creek rose almost 10 feet in a matter of minutes.  Cars were flooded and abandoned and motorists had to be rescued.  Lightning ignited a five-alarm fire at a department store warehouse and the entire contents were destroyed.  Major damage to at least one home was due to fire caused by a lightning strike.

Event 18:  On January 23, 1996, many tributaries to the Ohio River had already crested and were receding back within their banks.  However, a significant rain event occurred on the 23rd, bringing over 2 inches of rain to South Central areas with lesser amounts to the north.  Many tributaries were pushed back into flood stage on the 24th, and the flood crest moved downstream on the Ohio River.  While most tributaries only experienced minor to moderate flooding, backwater flooding from the Ohio resulted in major flooding along some of the tributaries.  The Little Miami River was flooded particularly bad just east of Cincinnati.  Evacuations took place near the confluence of the Ohio and Little Miami rivers on the 24th, as the Ohio River crest traveled through Cincinnati.  Cincinnati eventually crested during the evening of the 24th at 57.3 feet, while flood stage is 52 feet.  This was the highest crest in Cincinnati since March of 1979.

Event 21:  On April 29, 1996, flooding occurred on the Great Miami River.  The flood stage at Miamitown is 16 feet, while the crest reached 25 feet.  A campground was evacuated in Butler County due to high water.  Numerous roads were closed due to high water.  In Hamilton County, the river inundated Combs Park.

Event 28:  On March 1-2, 1997, heavy rainfall occurred across Southern Ohio and Northern Kentucky, with areas along the Ohio river receiving up to 12 inches of rainfall.  The river rose rapidly, reaching a crest of 59.8 feet in Portsmouth, Ohio, where the flood stage is 50.0 feet, at 10:00 PM on the 4th.  Further downstream at Meldahl Dam, where flood stage is 51.0 feet, the river crested at 61.3 feet at 7:00 PM on the 6th.  In Cincinnati, the river crested at 64.7 feet at 11:00 PM on the 5th.  Many towns were flooded from Portsmouth to Cincinnati and thousands of people were evacuated from their homes for several days.

Event 36:  On April 16, 1998, heavy rainfall caused the closure of numerous roads.  Mill Creek overflowed its banks near Sharonville and Evandale.  Many areas businesses received major damage due to the floodwaters.  A warm front remained across southwestern Ohio through the overnight hours providing the focus for thunderstorms, which produced 2-4 inches of rain in 6-8 hours.

Event 57:  On July 17, 2001, 389 dwellings sustained damage due to flooding.  Several businesses were flooded along Mill Creek in Sharonville.  Two people, a young woman (21) and her father (48) died in their flooded basement in Fairfax, when Little Duck Creek flooded in their neighborhood.  A young woman (16) was swept away while attempting to escape a vehicle, which had become trapped in high water on a bridge.  Total estimate of public assistance is $3,565,315.

Flash Flooding

Flash Floods are the number one weather related killer in the United States, with around 140 deaths recorded each year.  Flash Floods can happen anywhere at anytime.  Ohio's steep terrain, in some areas, supports flash floods, especially in southern Ohio.  Colerain Township’s terrain is a classic example of how flash flooding can affect a community.  The table on the previous page describes the recent flash flood events that have occurred in Hamilton County.  Colerain Township has been tracking drainage/flooding complaints in their community since 1998, and documented complaints can be seen in Appendix 4.  This table has helped the Township Trustee’s and Township staff understands the types of problems that residents were having in the Township.  

River Flooding

Two very large tributaries affect Colerain Township.  Properties along the Great Miami River, within Colerain Township, are subject to headwater flooding from the river and backwater flooding from the Ohio River.  Flood stage at Miamitown is 16.0 feet. (Please see area map below.) Since 1922, Headwater flooding has been reduced by five major upstream reservoirs operated by the Miami Conservancy District.  Four of these structures are located on the Stillwater River, the Great Miami River and the Mad River above Dayton while the fifth is located on Twin Creek near Germantown.  

Flood stage in the Ohio River is currently 52 feet and was exceeded 42 times between 1942 and 1997.  During extended flood events on the Ohio River, such as the 1937 flood, backwater from the Ohio River increases flood stages on the Great Miami River.

Flooding of the tributaries to the Mill Creek in Colerain Township is due to headwater flooding.  These problems are aggravated by increased runoff from development and continued encroachment of floodplains.  
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Infrastructure and Critical Facilities

There are currently no infrastructure or critical facilities located within the 100-year floodplain.  See page 20 for a Critical Facilities map.

Repetitive Loss Flooding

Colerain Township has two repetitive loss structures, according to FEMA Region V records.  Repetitive loss structure is a term that is usually associated with the National Flood Insurance Program (NFIP).  For Flood Mitigation Assistance (FMA) program purposes, a repetitive loss structure is one that is covered by a flood insurance contract under the NFIP, that has suffered flood damage on two or more occasions over a 10-year period, ending on the date when a second claim is made, in which the cost to repair the flood damage, on average, equals or exceeds 25% of the market-value of the structure at the time of each flood loss event.  For the Community Rating System (CRS) of the NFIP, a repetitive loss property is any property, which the NFIP has paid two or more flood claims of $1,000 or more, in any given 10-year period since 1978.  A repetitive loss structure is important to the NFIP, since structures that flood frequently put a strain on the flood insurance fund.  It should also be important to a community because of the disruption and threat to residents’ lives by the continual flooding.  See page 21 for a Flood Prone Structure map.
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Non-Flood Zone Flooding

Non-Flood Zone Flooding is a problem in Colerain Township because of how quickly the Township is developing.  (Please refer to the summary in Appendix 3.)  The map below shows the area within Colerain Township that is suffering from increased flood events and is not currently mapped as a floodplain.  Although the property owner has not contacted the Township Staff, the property in question is on the FEMA Repetitive Loss List.  
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Colerain Township Flood Mitigation Efforts 

Over the past few years, Colerain Township officials have been proactive in total solutions related to floodplain management problems.  The Hazard Mitigation Grant Program project was specifically implemented for the purchase and demolition of several homes that had suffered extensive damage in past flood events.  Although participation was voluntary, the level of involvement and the desire by residents to get out of harms way was significant.  

Past Mitigation Efforts

The map below shows the general area of concentrated mitigation efforts highlighted in green.
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HMGP Buy-Outs

#2
8100 Blanchetta Drive, Colerain Township, Ohio 45239

#3   
8092 Blanchetta Drive, Colerain Township, Ohio 45239

#7   
2901 Royal Glen Drive, Colerain Township, Ohio 45239

#9   
2905 Royal Glen Drive, Colerain Township, Ohio 45239

#10 
8036 Blanchetta Drive, Colerain Township, Ohio 45239

#12 
8000 Blanchetta Drive, Colerain Township, Ohio 45239

#13 
8028 Blanchetta Drive, Colerain Township, Ohio 45239

#15 
2913 Royal Glen Drive, Colerain Township, Ohio 45239

#16 
2917 Royal Glen Drive, Colerain Township, Ohio 45239

#17 
2671 W. Galbraith Road, Colerain Township, Ohio 45239

Homes and Parcels not participating in the project

#1   
8064 Blanchetta Drive, Colerain Township, Ohio 45239

#4   
8089 Blanchetta Drive, Colerain Township, Ohio 45239

#5   
8072 Blanchetta Drive, Colerain Township, Ohio 45239

#6   
8046 Blanchetta Drive, Colerain Township, Ohio 45239

#8   
8014 Blanchetta Drive, Colerain Township, Ohio 45239

#11 
2909 Royal Glen Drive, Colerain Township, Ohio 45239

#14 
8054 Blanchetta Drive, Colerain Township, Ohio 45239

Current Development Trends 

Colerain Township is growing.  The areas of the township that are most sensitive such as in association with the Mill Creek are already 2/3 built out.  Colerain Township officials have to deal with existing structures.  One of the areas of the township that officials are focusing on is the most undeveloped.  The Great Miami River floodplain and its tributaries are of special concern for the township and are watched closely.  Where the opportunity arises the township implements green space requirements to help conserve this resource for future generations.  In response to the tremendous growth the township has undergone in recent years, the Colerain Township Board of Trustees established the Greenspace Committee.  The purpose of the committee, as stated in their mission statement, is to develop ways to preserve, acquire and improve undeveloped land in the Township in order to maintain the rural character and environment of our community.  The members, all residents of Colerain Township, represent organizations that have an interest in the future condition of the Township.  The members are diverse and their backgrounds vary from business leaders to community planners to farmers to environmentalists.

The current ordinances and land-use plans that are being implemented in Colerain Township are not adequate to keep the site-specific hazard of flooding from increasing.  As part of the mitigation action items the Core Group have made the suggestion that increased standards be addressed for Colerain Township and at their annual update address this concern and consider moving this activity higher on the action item list. 

Hazard Assessment and Vulnerability Analyses

· The biggest flood control and damage reduction issue facing Colerain Township is the lack of space for further development growth, much less flood control structures.  

· Colerain Township will coordinate with Hamilton County Public Works to establish rigorous building ordinances and zoning codes within the FEMA floodplain, to ensure that any future developments do not have adverse effects on downstream flooding.  

· New commercial and residential developments should require on-site detention facilities.  

· Colerain should also consider the formation of a West Fork Mill Creek Drainage District to examine all aspects of the basin and to foster a better understanding of the specific problems and needs of the West Fork Mill Creek.      

Depth of Flooding

In order to conduct a thorough vulnerability analysis for the hazard of flooding, the “depth of flooding” from past events would be helpful in determining their community’s risk to that hazard.  At the time of the creation of the All Natural Hazard Mitigation Plan for Colerain Township this information was not available.  Colerain Township will prioritize the areas within their community and attempt to determine the depth of flooding at those prioritized areas before the 5-year required review.  Colerain Township Officials have committed to revisiting their All Natural Hazard Mitigation Plan on a yearly basis.  

Matrix Results for Flooding

[image: image20.png]RADIAL
CRAGKS




The above matrix results show the average rating for all the Core Croup members.  Each member filled out an individual matrix, and then the results for each hazard were averaged.  The hazard of flooding had the most activities associated with it.  The six top rated activities have been highlighted, however the other activities are equally important and should be re-evaluated during the monitoring process of the All Natural Hazards Mitigation Plan for Colerain Township. 

The six highest rated activities within the Flooding hazard category include:

· Educate landowners to their responsibility for stream maintenance.

The Core Group feels that a public information campaign should be conducted to make landowners aware of their responsibility as it relates to owning property abutting a stream and/or river.  

· Existing structures in the floodplain – create a program for more buy-out’s, retrofits, elevated structures and flood proofing both of homes and utilities.

This activity is very highly rated and shows the desire of Colerain Township to continue to make permanent changes to reduce damages to those structures and/or utilities that are potentially in harms way during a flood event.

· Develop community-wide clean up programs along streams.  

This activity states that Colerain Township, either on its own or in conjunction with Hamilton County, should develop a stream clean up campaign for their waterways. 

· Work with Hamilton County to create an ordinance or overlay for Colerain Township severely limiting or eliminating development in special flood hazard areas.

This activity emphasizes the need for Colerain Township and Hamilton County to coordinate their efforts to reduce the amount of new building and other development in the special flood hazard area.  

· Increase public awareness with an innovative PSA, including a children's educational component.  

This activity is a common thread through the entire report.  The need for innovative public service announcements is key to increasing educational awareness about the hazard of flooding. 

· Innovative site plan designs incorporating existing green space and reducing the amount of natural area disturbance.  

This activity involves working with developers on their designs, and providing incentives to developers that follow the suggested guidelines by reducing the amount of natural area disturbance and producing positive impacts on the floodplain and storm water drainage.  

Future Projects

Some of the mitigation activities that the Core Group selected are not considered “fundable” FEMA projects, according to the FEMA Region V.  Colerain Township Officials realize that some select projects that are public awareness in nature may only be accomplished via outside funding sources due to the fact they are not considered “fundable” per FEMA Region V standards.
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5
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24
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3
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4.3  Severe Weather History in Colerain Township and Hamilton County

Colerain Township, like most communities in Ohio, is susceptible to severe weather.  The severe weather category is a “catch all” to hazards that do not meet other specific criteria.  One specific criteria of severe weather, as it relates to thunderstorms, is a wind classification of 58 mph and above.  Hazards that fit into the severe weather category include winter storms and thunderstorms.  One of the biggest problems associated with severe weather is the lack of public education and awareness.  Severe storms can produce damage, but also are often the precursor for much more severe weather to follow.  One example of this is how tornadoes are directly associated with thunderstorms.  The following paragraphs describe some of the specific hazards that affect Colerain Township.  

Severe Thunderstorms

A severe thunderstorm watch is issued by the National Weather Service when the weather conditions are such that damaging winds of 58 mph or more, or hail three-fourths of an inch in diameter or greater, is likely to develop.  Citizens should locate a safe place in the home and tell family members to watch the sky and listen to the radio or television for more information.  A severe thunderstorm warning is issued when a severe thunderstorm has been sighted or indicated by weather radar.  At this point, danger is immediate, citizens should move to a safe place, turn on a battery-operated radio or television, and wait for the "all clear" by the authorities.  

Tornadoes and flash flooding are spawned by thunderstorms.  When a "severe thunderstorm warning" is issued, review what actions to take under a "tornado warning" or a "flash flood warning."  When thunderstorms produce heavy rains (which can cause flash flooding), strong winds, hail, lightning and tornadoes, people should get inside a sturdy building and stay tuned to a battery-operated radio for weather information. 

Lightning is also a major threat during thunderstorms.  In the United States, 75 to 100 Americans are struck and killed each year by lightning.  The myth that lightning never strikes twice in the same place needs to be replaced by the fact that lightning can strike several times in the same place in the course of a single discharge. 

Winter Storms

The leading cause of death during winter storms is transportation accidents.  Preparing your vehicle for the winter season, and knowing how to react if stranded or lost on the road are vital to safe winter driving.  Another major problem is the lack of concern citizens have for frigidly cold temperatures during the Ohio winters, when the wind chill can dramatically affect the temperature outside, causing frostbite in a matter of minutes.  

Wind Chill
Wind Chill is a calculation of how cold it feels outside when the effects of temperature and wind speed are combined.  A strong wind combined with a temperature just below freezing can have the same effect as a still air temperature 35oF colder.

Winter Storm Watches and Warnings

A winter storm watch indicates that severe winter weather may affect your area.  A winter storm warning indicates that severe winter weather conditions are definitely on the way.  A blizzard warning signifies that large amounts of falling or blowing snow, and sustained winds of at least 35 mph are expected for several hours.

As can be seen in the chart below, severe storms affect Ohio with great frequency, but are also associated with other hazards such as tornadoes and severe flooding.  

Ohio Disaster History

	Year
	Disaster Type
	# of Events

	1989
	Severe Storms & Flooding
	831

	1990
	Severe Storms, Tornadoes & Flooding
	870

	1992
	Severe Storms, Tornadoes & Flooding
	951

	1995
	Severe Storms & Flooding
	1065

	1996
	Severe Storms & Flooding
	1097

	1996
	Flooding & Severe Storms
	1122

	1997
	Severe Storms & Flooding
	1164

	1998
	Severe Storms
	1227


Colerain Severe Weather Mitigation Efforts

Currently, there are no severe weather mitigation efforts underway, nor have any occurred in the recent past.  As part of the preparation of the All Natural Hazards Mitigation Plan, the Core Group has chosen Severe Storms as one of the problem hazards and has chosen to address this hazard with specific action items.  Please see the Matrix Results in the paragraphs to follow.    

Current Development Trends

Since severe storms are a non-site specific hazard, current development trends have no affect other than the increased population that would be susceptible to severe storms within Colerain Township’s boundaries.  

Hazard Assessment and Vulnerability Analyses

Because severe storms are random in nature, the Core Group has chosen to look at historic events to determine Colerain Township’s susceptibility.  According to the National Climatic Data Center (NCDC), 146 severe storms have been reported in Hamilton County since 1955, with total losses averaging around $8.5 million.  The past three years have shown a marked increase in total costs associated with severe storms within Hamilton County.  In 1999, the average hazard cost of severe storms was $35,000, which does not seem significant for the entire community until 2000 and 2001 are considered, when the costs of severe storms increased substantially.  According to NCDC records, cost damage by severe storms for Hamilton County in 2000 and 2001 increased to over $800,000 and over $ 1,000,000, respectively.  

Matrix Results for Severe Storms
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The above matrix results show the average rating for all the Core Croup members for the severe storm hazard.  The three highest rating activities within the hazard category include:

· Increase PSA campaigns to make them more creative and innovative.  

Possibly focus on K-12 grade with a campaign.  Target senior audience as well.

· Local media coverage - “Encourage correctness”

This activity suggests that the media themselves are educated and informed of what type of severe storm events Hamilton County and Colerain are susceptible to and what to do during every type of severe storm event.

· Concentrate efforts on high-risk areas as it relates to severe storms and expand the effort to get the word out.  This activity encourages the cooperation of Hamilton County and Colerain Township to “get the word out” on high-risk areas such as during a winter storm event where steep terrain would be even more dangerous than normal.
4.4  Tornado History in Colerain Township and Hamilton County
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Tornadoes are considered the most violent atmospheric phenomenon on the face of the earth, having winds estimated at 300 mph in large tornadoes.  Although the number of tornadoes in Ohio does not rank high compared to other states in the United States, the State does average around 14 tornadoes a year.  Ohio's peak tornado season runs from April through July, with most tornadoes occurring between 2-10 p.m.  Even though June has been the month with the most tornado occurrences, many of the State's major tornado outbreaks have taken place in April and May.  However, history has shown that tornadoes can occur during any month of the year and at any time of the day or night.  Many of these tornadoes are weak (F0 or F1 on the Fujita Scale), but Ohio has been struck by some of the most destructive (F5) tornadoes ever, including the April 3, 1974 tornado which devastated Xenia, killing over 30 people and destroying 2,000 buildings.

Hamilton County, which lies in the far southwest corner of Ohio, is within the area referred to as the Ohio Valley Tornado Alley.  Because of the geography and prevailing weather patterns in the spring and summer, storm systems produce tornadoes across the Ohio Valley several times each year.  Records since 1950 suggest that Hamilton County can expect a direct hit by a tornado every 6 years, on the average.  There are records of tornadoes striking the Cincinnati area dating back to the early 1800's, but not nearly as frequently as they have occurred in the past 50 years which may be an indicator of better reporting and coverage in recent years.

Tornado Path Map
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Tornadoes are relatively common in the Southwest quadrant of the State of Ohio.  Two of the most recent tornadoes to affect Colerain Township were both from the same storm.  (Please see the Hamilton County Tornado Touchdown map and corresponding matrix below.)  This map shows that tornadoes, as a non-site specific hazard, are a random occurrence best mitigated by planning ahead.  The community is best served by having well informed officials who instruct their residents about tornado dangers, in turn.   

What is a Tornado?

Tornadoes are produced from the energy released during a thunderstorm, but account for only a tiny fraction of the overall energy generated by a thunderstorm.  What makes them particularly dangerous is that the energy is concentrated in a small area, perhaps only a hundred yards across.  Not all tornadoes are the same, of course, and science does not yet completely understand how a portion of a thunderstorm's energy becomes focused into something as small as a tornado.

Tornadoes occur whenever and wherever conditions are right, but they are most common in the central plains of North America, east of the Rocky Mountains and west of the Appalachian Mountains.  They occur primarily during the spring and summer – the tornado season comes early in the south and later in the north according to the seasonal changes in relation to latitude – usually during the late afternoon and early evening.  They have been known to occur in every state in the United States and every continent on the earth, any day of the year, and at any hour.  

The damaging strong winds generated from tornadoes can reach 300 mph in the most violent tornadoes, causing automobiles to become airborne, rip ordinary homes to shreds, and turn broken glass and other debris into lethal missiles.  The biggest threat to living creatures (including humans) during tornadoes is flying debris and the risk of being tossed about in the wind.  Contrary to previous belief, it is not true that the pressure in a tornado contributes to damage by making buildings "explode.”
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Based on NOAA Storm Prediction Center Statistics

Today, the development of Doppler radar has made it possible, under certain circumstances, to detect tornado winds with radar.  However, spotters remain an important part of the system to detect tornadoes, because not all tornadoes occur in situations where the radar can "see" them.  Ordinary citizen volunteers make up what is called the SKYWARN (www.skywarn.org) network of storm spotters, who work with their local communities to watch out for approaching tornadoes to ensure that appropriate action is taken during tornado events.  Spotter information is relayed to the National Weather Service, which operates the Doppler radars and issues warnings (usually relayed to the public by radio and TV) for communities ahead of the storms.  They utilize all the information they can obtain from weather maps, modern weather radars, storm spotters, monitoring power line breaks, and so on. 

Although the process by which tornadoes form is not completely understood, scientific research has revealed that tornadoes usually form under certain types of atmospheric conditions.  Those conditions can be predicted, but it is not yet possible to predict in advance exactly when and where they will develop, how strong they will be, or precisely what path they will follow.  There are some "surprises" every year, when tornadoes form in situations that do not look like the right conditions in advance, but these are becoming less frequent.  Once a tornado is formed and has been detected, warnings can be issued based on the path of the storm producing the tornado, but even these cannot be absolutely precise regarding who will, or will not, be struck. 

The table below shows that although the State of Ohio may not have the most tornadoes, those that do hit Ohio are significant in damage and in all the indication factors of a large-scale tornado.  

	Rank
	Total Number of Tornadoes
	Deaths per 10,000 sq. miles
	Number of Killer Tornadoes
	Total Tornado Path Length per 10,000 sq. miles
	Killer Tornadoes as a % of all Tornadoes
	Annual Tornadoes per 10,000 sq. miles

	1
	Texas
	Massachusetts
	Texas
	Mississippi
	Tennessee
	Florida

	2
	Oklahoma
	Mississippi
	Oklahoma
	Alabama
	Kentucky
	Oklahoma

	3
	Florida
	Indiana
	Arkansas
	Oklahoma
	Arkansas
	Indiana

	4
	Kansas
	Alabama
	Alabama
	Iowa
	Ohio
	Iowa

	5
	Nebraska
	Ohio
	Mississippi
	Illinois
	Alabama
	Kansas

	6
	Iowa
	Michigan
	Illinois
	Louisiana
	Mississippi
	Delaware

	7
	Missouri
	Arkansas
	Missouri
	Kansas
	North Carolina
	Louisiana

	8
	Illinois
	Illinois
	Indiana
	Indiana
	Michigan
	Mississippi

	9
	S Dakota
	Oklahoma
	Louisiana
	Nebraska
	New York
	Nebraska

	10
	Louisiana
	Kentucky
	Tennessee
	Wisconsin
	Massachusetts
	Texas
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The Fujita scale to the right is the mechanism used to determine the potential type of tornado that may have affected a particular community.    It is based on velocity of wind and the type of damage the tornado caused.  

Colerain Tornado Mitigation Efforts

Colerain Township was selected as the first Township in the United States to become a Project Impact community.  On Thursday, October 14, 1998, Colerain Township Trustees signed a memorandum of agreement with local businesses, the Federal Emergency Management Agency and the State of Ohio to partner towards making Colerain Township a disaster resistant community.  Highlights of Colerain Township's Project Impact program included building a tornado shelter in Colerain Park, buying out homes on Blanchetta Drive, and partnering with the United States Army Corps of Engineers to undertake a study of the West Fork of the Mill Creek. 

Colerain Township was the first Project Impact community in FEMA Region V to construct a public shelter designed to withstand a F-4 tornado (which can contain winds between 207 and 260 mph).  A dedication and ribbon cutting ceremony officially opened the shelter on June 29, 2000.  The Township's Tornado Resistant Comfort Station and Multipurpose Facility which includes a general-purpose room and restroom facilities, is located in a Township public park.  The building was designed as a refuge for patrons of Colerain Park when a threatening storm or tornado occurs.

The architectural design firm of Fearing & Hagenauer, Inc., a Colerain Township Project Impact partner, designed Colerain Township’s tornado shelter.  FEMA's Project Impact initiative contributed approximately 40% of the money needed to design and construct the shelter.  The remaining 60% was funded by the Ohio Department of Natural Resources and Colerain Township.  The design of the shelter conforms to FEMA's National Performance Criteria for Tornado Shelters, which can be found at www.fema.gov/library.npcts. The facility is utilized on a daily basis by park patrons and staff, but may also save their lives in an emergency.  It is hoped that more mulit-use facilities can be placed in high populous areas and in areas without proper storm resistant structures, such as mobile home parks.
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Current Development Trends

Since tornadoes are a non-site specific hazard, current development trends have no affect other than the increased population that would be susceptible to a tornado event within Colerain Township’s boundaries.

Hazard Assessment and Vulnerability Analyses

Based on the knowledge that tornadoes are a random event, the Core Group has decided to look at tornadoes as a hazard of chance.  The best way to deal with a random hazard event is to look at historic information and try to be as prepared as possible.  The Core Group realized that tornadoes are usually accompanied by other hazards when they affect their community.  In fact, when tornadoes hit a community they are typically coupled by other natural events such as high winds, thunderstorms, lighting and possibly flash floods. 

According to the 2000 Census, Colerain Township’s average housing cost is approximately $98,000.  There are over 23,000 housing units in Colerain Township.  Completing a vulnerability analyses on 1% of the housing stock being totally devastated by a tornado event suggests that over $22 million dollars could be lost.  

[image: image30.wmf] 

Matrix Results for Tornadoes

The matrix results above are for the hazard of tornadoes.  

· Increase PSA campaign to make them more creative/innovative.  

Possibly focus on K-12 grade campaign and target senior audience as well.

· Enhance dissemination to the public and the total coverage of the Township.  The activity stresses the desire for the public notification system to be evaluated and to work with County to increase the coverage to the residents of Colerain Township.
· Encourage mobile home parks to “partner” by creating public safe zones.

This activity stresses the need to develop partnership within the community to develop more public safe zones.

· Educate contractors on resistant materials.  

This activity suggests that the County Building Department focus on encouraging contractors to use resistant materials where applicable and when it would be cost effective.
4.5  Landslide History in Colerain Township and Hamilton County
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A landslide can be a wide range of ground or soil movements (creeps, rock falls, deep failure of slopes, slumps and shallow debris flows) that can happen in an instant or over several weeks, months, or even years.  Landslides occur all over the United States and present a significant problem in several Ohio regions.  A map of landslide prone areas in Ohio can be seen to the right.  

The most common types of landslide events in Hamilton County are rotational slumps, earth flows, and rock falls.  Rotational slumps are the largest movements of earth in Ohio.  They are characterized by a large mass of weakened rock or sediment moving along a curved slip plane.  An example of a typical slump is depicted below.  
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An earth flow involves a smaller mass, and is more common.  Earth flows entail jumbled masses of rock or sediment, usually unconsolidated glacial sediment, moving down a slope, forming odd topographical features.  Rock falls are described as blocks of bedrock becoming detached and tumbling down cliffs or steep slopes.  

There are several indicators for landslide prone areas including tilted or bending trees, displaced fences, poles, or walls, a concentration of stones at the toe of a slope, irregularly shaped mounds or ridges, step-like ground and water seeps.  There are two elements that come together to cause a landslide – the existing geologic conditions, combined with a trigger set the landslide in motion.  According to the Ohio Department of Natural Resources, the Cincinnati area has one of the highest per capita costs related to landslide damages in the United States.  Colerain Township needs to understand landslide potentials and establish mitigating actions to prevent them.    
Geologic Conditions of Hamilton County

The geology of Hamilton County and greater Cincinnati was formed primarily by three separate glacial events.  Each time a glacier advanced, it left a clear and identifiable mark behind including large deposits of sand, silt, clay and other unconsolidated glacial sediment.  This type of sediment is prone to instability that can lead to landslide events.  Glaciers are also largely responsible for the unique cliffs and slopes that are prevalent throughout Hamilton County, and these features may contribute to impending landslides.  Landslides can be primarily attributed to the mix of sediment and colluvial matter that overlays the bedrock in Kope Formations, as shown in the landslide figure at the top of this page.  

Another cause for earth movements in Colerain Township is the disintegration and failure of shale beds, caused by any number of reasons.  These conditions combine to create a unique and starkly beautiful landscape.  Unfortunately, these areas are susceptible to landslide hazards unless mitigation actions are taken.  
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Triggers and Catalysts of Landslide Events

There are several sets of circumstances or individual events that can lead to a landslide, most of which are directly caused by alterations made to the terrain by humans.  One trigger that can cause a landslide is an activity vibration.  A vibration can be anything from human induced blasting, to construction, or even heavy traffic.  Slope modification is another reason landslides occur.  Over-steepening a slope, adding weight to the top of a slope, removing part of the toe of a slope and constructing an embankment or fill on a slope are all possible causes for landslides.  

Vegetation that exists on slopes is important in adding stability to loose soil and rocks and absorbing excess water on the slope.  If removed, the slope may weaken and fail, resulting in a landslide.  

Naturally recurring phenomenon might cause landslides.  Vibrations resulting from earthquakes can cause landslides, although no landslide instances involving earthquakes has ever been documented in Ohio, but the possibility remains.  Large amounts of water or snowmelt can saturate the slope to the point of failure.  The saturated slope could develop into a debris flow or a mudflow.  Uncontrolled runoff can lead to erosion, which can add to slope instability.  Though some of these catalysts cannot be foreseen, many landslides can be prevented.

Preventive Measures and Precautions

Many landslide hazards can be preempted by good geologic investigations and engineering practices, and effective enforcement of land-use management regulations.  Avoiding the triggers of landslides and being aware of landslide indicators are the simplest ways to avert landslide hazards.  Preventing unnecessary alterations of the slope, steering clear of vibrations and leaving vegetation on slopes are all practical and common sense ways to avert landslides.  Regulating building in questionable areas is another practical way to avoid a landslide catastrophe.  

Measures that are more assertive can also be considered.  Excavating some of the upper slope or placing fill on the toe of the slope may indeed prevent a landslide.  Improving drainage on a slope can remove stress caused by excess moisture, thereby reducing the potential for landslides.  Restraining the slope by the use of cribbing, piling or retaining walls may also prevent landslides or minimize damage if one does occur.  These mitigation measures should be weighed with geologic, hydraulic and economic attributes before choosing the most suitable avenue of prevention.   
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Colerain Landslide Mitigation Efforts

There are currently only limited landslide mitigation activities underway in Colerain Township and/or Hamilton County.  The County Engineer has been tracking the number of landslide cases in the County and has been working with the townships on a hillside overlay zone for any development in high hazard landslide areas.  

Current Development Trends

Current development trends suggest that there would be an increased amount of landslides due to an increased amount of development in Colerain Township.  (Please see Section 2.4.)  Colerain Township is currently in the middle of an effort to mitigate future development within high hazard areas that are susceptible to landslides.  This effort is in coordination with the Hamilton County Engineers Office, which regulates development on hillsides.  The Hillside Overlay District is currently in the planning stages. 

The current ordinances and land-use plans that are being implemented in Colerain Township are not adequate to keep the site-specific hazard of landslides from increasing.  As part of the mitigation action items the Core Group have made the suggestion that increased standards be addressed for Colerain Township and at their annual update address this concern and consider moving this activity higher on the action item list. 
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Hazard Assessment and Vulnerability Analyses

Because of the steep slopes, soil types and rapid growth within the Township, the threat of landslides continues to increase.  As vegetation is removed from steep slopes or these slopes are surcharged by development, the threat of landslides or slumps increases proportionally.  Continued denuding of these vulnerable areas will significantly increase the risk of landslides.  The picture to the right has highlighted all the slip-prone soils in Colerain Township.  A more detailed map showing slip-prone soils and the area percent slope is located on the next page.  
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Prioritization

Activity Rating

Implementation 

Schedule (Year)

Funding

Responsible 

Agency

Flooding

Educate landowners to their responsibility for stream maintenance

5

27

2003

existing budget

Colerain Township/Hamilton 

County Public Works

Develop community -wide clean up programs along streams

5

26

2003/2004

existing budget

Colerain Township/Hamilton 

County Public Works

Work with Hamilton Co to create an ordinance or overlay for Colerain Twp to 

severely limit or eliminate development in special flood hazard areas

5

25

2004/2005

TBD

Colerain Township

Increase public awareness with innovative PSAs – children educational 

component

5

25

2003

TBD

Colerain Township/Hamilton 

County EMA

Innovative site plan designs incorporated existing green space reducing the 

amount of natural area disturbance

5

25

2003

existing budget

Colerain Township

Existing structures in floodplain - create program for more buy-out’s, retrofits, 

elevated structures and flood proofing both on homes and utilities

5

27

2003

when it becomes 

available 

through OEMA

Colerain Township/OEMA

Severe Storms

Increase PSA campaigns to make them more creative/innovative.  Possibly 

focus on K-12 grade campaign.  Possibly target senior audience as well.

4

24

2003

TBD

Colerain Township/Hamilton 

County EMA

Encourage local media coverage – “correctness”

4

23

2003

existing budget

Colerain Township

Concentrate efforts on high-risk areas and expand effort to get the word out

4

23

2003

TBD

Colerain Township/Hamilton 

County EMA

Tornadoes  

Enhance dissemination to the public and the total coverage of the township

3

23

2003/2004

when it becomes 

available 

through OEMA

Colerain Township/Hamilton 

County EMA

Increase PSA campaigns to make them more creative/innovative.  Possibly 

focus on K-12 grade campaign and target senior audience as well.

3

24

2003/2004

existing budget

Colerain Township/Hamilton 

County EMA

Encourage mobile home parks to “partner” to create public safe zones

3

23

2004

TBD

Colerain Township/Hamilton 

County Planning Commission

Educate contractors on resistant materials

3

23

2004

TBD

Colerain Township/Hamilton 

County Planning Commission

Landslides 

PSA on how landslides are associated with vegetation removal (target 

contractors and property owners in high hazard areas)

2

20

2003

TBD

Colerain Township/Hamilton 

County Engineers Office

Work with Hamilton County to increase standards for development in high 

hazard areas

2

20

2004

TBD

Colerain Township/Hamilton 

County Engineers Office

Create a hillside overlay district to prohibit or severely restrict development in 

high hazard areas as it relates to the potential for landslides

2

20

2003

existing budget

Colerain Township

Earthquakes 

Increase PSA campaigns to make them more creative/innovative.  Possibly 

focus on K-12 grade campaign.  Possibly target senior audience as well.

1

18

2004

existing budget

Colerain Township/Hamilton 

County EMA

Educate builders on available techniques that can be utilized

1

16

2004/2005

existing budget

Colerain Township/Hamilton 

County Planning Commission

[image: image37.wmf]ID

DATE

TIME

LENGTH

WIDTH

MAGNITUDE

DAMAGE

FATAL

INJURED

1

5/2/1954

14:30
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$250K
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2/25/1956
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1 Mile

100 yard

F2

$250K

0

0

3

7/11/1958

17:07

F2

$0

0

0

4

8/9/1969

16:57

12 Miles

400 yards

F3

$2.5M

4

240

5

4/3/1974

15:28

9 Miles

350 yards

F4

$250K

2

39

6

4/3/1974

16:45

7 Miles

533 yards

F5

$0

3

190

7

9/11/1975

16:05

4 Miles

100 yards

F1

$250K

0

0

8

10/1/1977

5:10

1 Mile

150 yards

F3

$2.5M

0

17

9

10/1/1977

5:30

1 Mile

100 yards

F1

$250K

0

0

10

6/2/1980

15:05

6 Miles

70 yards

F1

$25M

0

15

11

6/2/1990

21:14

10 Miles

1350 yards

F4

$25M

0

14

12

4/9/1999

3:55

1 Mile

100 yards

F1

$200K

0

0

13

4/9/1999

4:12

8 Miles

440 yards

F4

$82M

4

65

 

Landslide Occurrence Table

The areas within Colerain Township that have documented landslide occurrences are in the matrix below.  Due to the privacy of the homeowner, this information is only available based on a general location.  There are two areas on the landslide map that had several small landslides occur on the same date.  These areas are described as Area Number 11 and 12.  

These landslides are all occurring at the top of an unstable area.  All of the documented landslides are when the structured located on the slope failed and slid down the slope.

	Area 

Location
	Type of Construction
	Date of Occurrence(s)
	Estimated Damage
	Estimated Cost of Structure(s)
	Type of Soil

	1
	Vacant Lot
	04-29-96
	N/A
	91,400
	Eden-Pate

	2
	Residential
	05-02-96
	N/A
	61,100
	Eden-Pate

	3
	Residential
	05-06-96
	N/A
	61,800
	Eden-Pate

	4
	Residential
	05-06-96
	N/A
	85,100
	Eden-Pate

	5
	Residential
	05-16-96
	N/A
	81,800
	Eden-Pate

	6
	Residential
	05-16-96
	N/A
	141,600
	Eden-Pate

	7
	Residential
	05-16-96
	N/A
	47,500
	Eden-Pate

	8
	Residential
	05-24-96
	N/A
	119, 500
	Eden-Pate

	9
	Residential
	06-10-96
	N/A
	114,500
	Eden-Pate

	10
	Commercial
	08-15-96
	N/A
	241,600
	Eden-Pate

	11
	Vacant Lot
	03-21-91
	N/A
	0
	Eden-Pate

	11
	Residential
	03-21-91
	N/A
	36,00
	Eden-Pate

	11
	Residential
	03-21-91
	N/A
	35,000
	Eden-Pate

	12
	Residential
	03-29-73
	N/A
	128,100
	Eden-Pate

	12
	Residential
	03-29-73
	N/A
	124,700
	Eden-Pate

	12
	Residential
	03-29-73
	N/A
	124,100
	Eden-Pate

	12
	Vacant Lot
	03-29-73
	N/A
	0
	Eden-Pate

	12
	Residential
	03-29-73
	N/A
	32,200
	Eden-Pate

	13
	Residential
	9-11-97
	N/A
	67,200
	Eden-Pate


Infrastructure and Critical Facilities

There are currently no infrastructure or critical facilities located within the potential landslide area.  See page 20 for a Critical Facilities map.

Matrix Results for Landslides
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The matrix results above indicate the opinion of the Core Croup members.  The landslide hazard had a surprising number of activities associated with it.  The top three activities have been highlighted, however the other activities may be just as important and should be re-evaluated during the monitoring process for the All Natural Hazards Mitigation Plan for Colerain Township.  

According to the matrix, there are three highly rated activities.  This hazard was a known risk in Colerain Township, and just like flooding; most of the high hazard areas have been delineated.  However, there is a surprising discrepancy between the number of documented landslides and the lack of resident and public entity awareness of development prohibitions in these targeted areas.  

· PSA on how landslides are associated with vegetation removal (target contractors and property owners in high hazard areas).

This activity suggests public service announcements be created targeting property owners and contractors to the dangers of developing in high hazard landslide areas, as well as the potential devastating effects of removal of vegetation that is so important in sustaining potential high hazard areas.  

· Work with Hamilton County to increase standards for development in high hazard areas.

This activity is already being evaluated for implementation.  Colerain Township officials are also looking into what can be done on a township level to increase standards for developing in high hazard landslide areas. 

· Create a hillside overlay district to prohibit or severely restrict development in high hazard areas as it relates to the potential for landslides.  

Colerain Township is looking at the creation of an overlay zone to prohibit or severely restrict development in high hazard landslide areas.  This would essentially eliminate the potential for more structures to be affected by landslides.  
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4.6  Earthquake History in Colerain Township and Hamilton County

It would be surprising to many Ohioans that the state has experienced more than 120 earthquakes since 1776, and that 14 of these events have caused minor to moderate damage.  The largest historic earthquake in Ohio was centered in Shelby County in 1937.  This event, estimated to have had a magnitude of 5.5 on the Richter scale, caused considerable damage in Anna and several other western Ohio communities, where at least 40 earthquakes have been felt since 1875.  Northeastern Ohio, east of Cleveland, is the second most active area of the state.  At least 20 earthquakes are recorded in the area since 1836, including a 5.0 magnitude event in 1986 that caused moderate damage.  A broad area of southern Ohio has experienced more than 30 earthquakes.
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Regular Meeting of the Board of Trustees
November 26, 2002

1. Opening of Meeting - Pledge - Invocation
Approval of Previous Meeting Minutes
2. Presentation / Public Hearing

Senator Lou Blessing
Fuller Mossbarger Scott & May — National Hazard Mitigation Plan

Sheriff’s Report
Trustees’ Report
Citizen Address

o o » o

Unfinished Business
PD s HitRg I pdate . S e R Ttk Information

PW = 2002 Road Work Update .. Information

.. Information

= Brocton Road Parking Update .... %
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e BT T N T T O TR 1] 010 1 e ok Spies o fgtman e S SRR M e Information

ADM = Resolution WHCCP
= Reminder of Special Meeting Dec 3

Action

7. New Business

FD = Part-time Pay Increase Action
= Vehicles to Adessa Auction

PD s CitizeniDonatians: -l h s e e T et e s

PW s Crnme WalchiArealr [ S Ll s T

SEN = none

SERV "= Park Uity e niCIe PN as B st . f s o i e ve s bt esastnsneas s Action
RN = SUBRIRE - S e e i gy b it e s s RN RGR ke Information
ADM - Request for Nomination for OKI Board ..........ccceeeeeummummmuemmmienieeeeeeainnnns Action

8. Public Hearing - None
9. Clerk’s Report
10. Executive Session

11.  Adjournment



Although the New Madrid Fault Line extends into western Ohio as shown on the map above, there has not been an earthquake of any significance since 1875, when an earthquake on June 18, caused damage in western Ohio, and affected a total area estimated at over 40,000 square miles.  Walls were cracked and chimneys thrown down in Sidney and Urbana.  The shock was felt sharply at Jeffersonville, Indiana.  The affected area also included parts of Illinois, Indiana, Kentucky and Missouri. 

Hamilton County Risk Zone

According to Candice Sherry, Ohio Earthquake Program Manager, Hamilton County and the southwest quadrant of the State of Ohio are in a high-risk zone in relation to proximity to the New Madrid Fault line.  The geological make-up of the area, glacier till that is considered unconsolidated material, furthers the risk.  These deposits tend to be unstable when shaken up, which occurs during earthquakes.  Historic information indicates that the risk an earthquake in this area is minute, however damage ramifications of a potential earthquake in areas of this unconsolidated material would be great.  Housing stock in Colerain Township is diverse, and Hamilton County regulates the type of allowable structures according to their adopted BOCA regulations, but there are currently no advanced specifications for earthquake resistant housing standards.  

Monitoring of Earthquakes

The Ohio Department of Natural Resources (ODNR) Division of Geological Survey has established a 22 station cooperative network of seismograph stations throughout the State in order to continuously record earthquake activity.  The network, which went on line in January 1999, ended a five-year gap during which there was only one operating station in Ohio.  The state was dependent on seismographs in Kentucky and Michigan to record Ohio earthquakes.

The 22 stations of the new seismograph network, which is called OhioSeis, are distributed across the state, but are concentrated in the most seismically active areas or in areas that provide optimal conditions for detecting and locating very small earthquakes that are below the threshold of human notice.  These small micro earthquakes are important because they occur more frequently and help to identify the location of faults that may periodically produce larger, potentially damaging earthquakes.
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The OhioSeis seismograph stations are located at colleges, universities and other institutions, employing new technology that not only makes them very accurate, but also relatively inexpensive and easy to operate and maintain.  In contrast to the old technology, in which a pen made a squiggly line on a paper drum, the new system is entirely digital and uses a Macintosh desktop computer to continuously record and display data.  Two other innovations have made the system unique.  An inexpensive Global Positioning System (GPS) receiver is used to keep very precise time on the continuously recorded seismogram, 
and each station's computer is connected to the Internet for rapid data transfer.

Each OhioSeis station is a cooperative effort.  Seismometers, the instrument that detects Earth motions, and other seismic components were purchased by the Division of Geological Survey with funds provided by the Federal Emergency Management Agency (FEMA) through the Ohio Emergency Management Agency, as part of the National Earthquake Hazards Reduction Program.  The computers and Internet connection were purchased and provided by the cooperating institutions.

The Division of Geological Survey is coordinating the seismic network and has established the Ohio Earthquake Information Center at the Horace R. Collins Laboratory at Alum Creek State Park, north of Columbus.  This facility functions as a repository and laboratory for rock core and well cuttings, but has a specially constructed room for earthquake recording.  The seismograph system allows for very rapid location of the epicenter and calculation of the magnitude of any earthquake in the State.  The earthquake records, or seismograms, from at least three seismograph stations are needed to determine earthquake locations (epicenters).  These records can be downloaded from the Internet at any station on the network, and location and magnitude can be determined.  Small earthquakes were in many cases not even detected by distant, out-of-date seismograph stations.

The OhioSeis network provides a whole new dimension of understanding about the pulse of the Earth beneath Ohio.  Although the new seismograph network will not predict earthquakes or provide an alert prior to an event, it will provide insight into earthquake risk in the State so that intelligent decisions about building and facility design and construction, insurance coverage and other planning decisions can be made by individuals, business and industry, and governmental agencies.

The closest monitoring stations to Colerain Township are located at the University of Cincinnati and at Wright State University near Dayton.  

	Station UOCO

Location:

University of Cincinnati

Department of Geology

500 Geology/Physics Bldg.

Cincinnati, OH 45221-0013

Lat: 39.140° North

Long: 84.522° West

Elev: 226 m

Contact Person: 

Dr. Attila Kilinc

attila.kilinc@uc.edu

	Station WSDO

Location: 

Wright State University

Dept. Geological Sciences

Brehm Lab

Dayton, OH 45435

Lat: 39.783° North

Long: 84.063° West

Elev: 289 m

  

Contact Person: 

Dr. Ernest C. Hauser

ernest.hauser@wright.edu



Colerain Earthquake Mitigation Efforts

There are currently no earthquake mitigation efforts underway, nor have there been any in the recent past.  The Core Group has decided to recommend several mitigation steps as they relate to earthquake preparedness for Colerain Township.  

Current Development Trends

Since earthquakes are a non-site specific hazard, current development trends have no affect other than the increased population that would be susceptible to severe storms within Colerain Township’s boundaries.  Historically, Colerain Township has a very low probability of earthquakes.  Public Service Announcements may positively affect the community if an earthquake were to occur.  

Hazard Assessment and Vulnerability Analyses

Since there hasn’t been a significant earthquake since 1875, the Core Group felt the best approach to analyzing the vulnerability to an earthquake might be by looking at how other communities deal with earthquakes and preparedness.  

Matrix Results for Earthquakes

The matrix results above show the results from all the Core Croup members for this hazard. The top two activities have been highlighted because of their high rating, however the other activities are nearly as important and should be re-evaluated during the monitoring process for the All Natural Hazards Mitigation Plan for Colerain Township.  

· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Target senior audience as well.  

This activity emphasizes the need for more public awareness of earthquakes.  Colerain Township residents need to know that earthquakes are a potential hazard for their community.  The activity also suggests that key audiences should be targeted, such as children and the elderly.  
· Educate builders on available techniques that can be utilized to sustain earthquake tremors.

In order to mitigate the potential damage of earthquakes, one key activity would be to target builders to make them aware of the type of products that are now available to help secure buildings in the event of an earthquake.  One method of doing this is to look at communities in states that have a high threat of earthquakes and determine what techniques they are using.  The compromise comes as a cost/benefit comparison.  Since earthquakes are such a low-rated potential hazard, builders should be aware of what they can do to secure new buildings with little or no increase in cost.  

4.7  Other Potential Hazards

Colerain Township has another hazard in their community that doesn’t necessary fit under the title of “natural hazard.”  On March 13, 1996, at approximately 12:03 PM, the Rumpke Landfill sustained serious damage when a landslide on the northern most point of the existing waste boundary occurred.  The landslide buried several pieces of limestone mining equipment and exposed approximately 40 acres of solid waste.  This landslide created several hazards including but not limited to an explosion hazard due to the on going release of methane gas, a fire hazard due the decomposing exposed combustible materials, and a secondary landslide hazard.  

History of Rumpke

Rumpke began back in the 1930s, when brothers Bill and Barney Rumpke ran a small farm on the outskirts of Cincinnati.  Their successful operation soon expanded to 80 acres in Colerain Township.  The Rumpke's soon realized that their community needed to organize waste hauling to handle the growing requirements of families and farms like theirs.  Today, Rumpke Consolidated Companies, Inc. is the nation's seventh largest waste collection, hauling, disposal and recycling company.  The Rumpke's Colerain farm is now the 440-acre Rumpke Sanitary Landfill.  Rumpke Consolidated currently employs more than 3,000 people working in Ohio, Indiana, Kentucky and Illinois.  It owns or operates nine landfills, seven transfer stations and 10 material recovery facilities. 

Colerain Landfill Hazard Mitigation Efforts 

After the event in 1996, Rumpke coordinated with Colerain Township to complete an Emergency Contingency Plan and the Colerain Township Department of Fire and EMS Rumpke General Operating Guidelines, dated 1999.  These efforts help the Township and Rumpke deal with potential problems on site and attempt to mitigation those potential problems ahead of time.  

Current Development Trends

Current development trends will have no affect the Rumpke Landfill site.  This “other” hazard is site-specific and the boundaries of the facility are static and will not be affected by increased or decreased development.  
General Purpose

The purpose of this general operating guideline for the Rumpke sanitary landfill is to establish actions to be taken by the Colerain Township Department of Fire and Emergency Medical Service in the event of an emergency.  These standards address communications, response (fire and EMS), incident management, pre-incident planning, water supplies, safety and security.

5.0  Highest Rated Activities and Action Plan

The Core Group chose a total of 30 potential activities.  Of the 30 potential activities, 11 were “prioritized” activities.  Prioritized hazards are hazards that are the highest ranked by each Core Group member cumulatively.  The Core Group has evaluated the activities by first taking into account the risk assessment ranking of hazards located in Section 4.1. 

5.1  Highest Rated Activities

Flooding

1. 
Educate residents to their responsibility for stream maintenance. (27)

2. 
Existing structures in floodplain-create program for more buy-outs, retrofits, elevated structures and flood proofing both on homes and utilities. (27)

3. 
Develop a community-wide clean up program along streams. (26)

4.  
Work with Hamilton County to create an ordinance or overlay for Colerain Township to severely limit or eliminate development in special flood hazard areas.  (25) 

5.  
Increase public awareness with innovative PSA’s-with a children educational component.  (25) 

6.  
Innovative site plan designs incorporated existing green space reducing the amount of natural area disturbance.  (25)

Severe Storms

1. Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Possibly target senior audience as well.  (27)

2. Encourage local media coverage –“correctness.”  (23) 

3. Concentrate efforts on high-risk areas and expand effort to disseminate information. (23) 

Tornadoes

1.   Increase PSA campaigns to make them more creative/innovative.  Possibly focus on      

K-12 grade campaign and target senior audience as well.  (24)

2. Enhance dissemination to the public and the total coverage of the township.  (23) 

3. Encourage mobile home parks to “partner” to create public safe zones.  (23) 

4. Educate contractors on resistant materials. (23) 

Landslides

1.   Work with Hamilton County to increase standards for development in high hazard areas. (20)

2.   Create Hillside Overlay District to prohibit or severely restrict development in high hazard areas as it relates to potential for landslides. (20) 

3.   PSA’s on how landslides are associated with vegetation removal. (Target contractors and property owners in high hazard areas.)

Earthquakes

1.  Increase PSA campaigns to make them more creative/innovative.  Possibly focus on  

K-12 grade campaign.  Possibly target senior audience as well. (18) 

2.  Educate builders on available techniques that can be utilized affordably.  (16) 

5.2 Action Items Schedule

This document will be utilized by the Colerain Township officials and staff, to act as a starting point in assessing the activities on a yearly basis. 


6.0  All Natural Hazard Mitigation Plan Maintenance

The Colerain Township Trustees, with support and recommendations from the township planning staff, have established methods for monitoring and evaluating the Colerain Township All Natural Hazard Mitigation Plan on a yearly basis.  When a mitigation activity is conducted, the Plan will be utilized at that time and may be updated after the mitigation activity takes place.  Major updates will be sent to the Ohio Emergency Management Agency and the Federal Emergency Management Agency Region V to ensure that the newly updated plans still meet the required Disaster Mitigation Plan standards.   

The Colerain Township All Natural Hazard Mitigation Plan will be evaluated on an annual basis to determine the effectiveness of programs, and to reflect changes in land development or programs that may affect mitigation priorities.  The Action Items Schedule includes a firm schedule and timeline, and identified the local agencies and organizations participating in the plan evaluation.  

Colerain Township will review the goals and action items to determine their relevance to changing situation in the Township as well as in Hamilton County to ensure that they are addressing current and expected conditions.  The Township will also review the risk assessment portion of the Mitigation Plan to determine if this information should be updated or modified, given any new available data.  

The public will be involved by accessing the website page that is currently being developed for Colerain Township that describes all the mitigation action items that are slated for development that current year.  The Township is also considering addendum to their current newsletter to get the word out to the community of Colerain.  The Township will at least have formalized press release developed for their annual review process.  

APPENDIX 1 – Colerain Township Emergency Operations Guide

Emergency Operations Plan (EOP)

Colerain Township has developed an Emergency Operations Plan (EOP) for the Township, which includes disaster response functions.  The following is a summary of the official EOP for Colerain Township.  

Summary

Colerain’s EOP predetermines, to the extent possible, actions to be taken by the Township, and by a co-operational private organization to prevent disaster, to reduce the vulnerability of residents to disaster, to respond effectively to the actual occurrence of disasters and to provide for recovery in the aftermath of any emergency involving extensive damage or other debilitating influence on the normal pattern of life within the Township.  Operating details are contained in the Standard Operating Procedures (SOP) of the Township.

Assumptions

While it is likely that outside assistance would be available in most major disaster situations affecting the Township, and while plans have been developed to facilitate coordination of this assistance, it is necessary for the Township to plan for and to be prepared to carry out disaster response on an independent basis.

General Concept of Operations

Township government attempts to protect life and property of its residents from the effects of hazardous events.  Local government has the primary responsibility for emergency management activities.  When the emergency exceeds the local government’s capability to respond, assistance will be requested from adjoining communities, County government and/or from the State government.  The Federal government will provide assistance to the State, when appropriate.

This plan is based upon the concept that emergency functions for various groups involved in emergency management will generally parallel their normal day-to-day functions.  To the extent possible, the same personnel and material resources will be employed in both cases.  It is generally true, however, that a disaster is a situation in which the usual way of doing things no longer suffices.  It is desirable, and the Township attempts to maintain organizational continuity and to assign familiar tasks to personnel in large-scale disasters, however, it may be necessary to move people to assignments best suited to their capabilities and the need at the time.  Day-to-day jobs that do not contribute directly to emergency operations may be suspended for the duration of the emergency.

Organization and Assignment of Responsibilities

Most departments within the Township have emergency functions in addition to their normal duties, and each department is responsible for developing and maintaining its own emergency management procedures.  Specific responsibilities outlined under “Responsibilities” for certain organizations that are not part of the Township are also presented.

Fire Department Responsibilities

· Fight fires

· Rescue trapped persons

· Provide emergency medical care

· Liaison and coordination with other fire and EMS agencies

· Order evacuation if indicated

· Notify Hamilton County Communications Center of casualties for dispatch to hospitals

· Set-up triage area

· Direct mutual aid forces

· Staff command post and emergency operating center

Law Enforcement Responsibilities

· Maintenance of law and order

· Traffic control

· Control of restricted areas

· Warning support

· Liaison and coordination with other law enforcement agencies

· Direct evacuation if ordered

· Direct mutual aid forces

· Staff command post and emergency operating center

Public Works Responsibilities

· Clear roads for emergency vehicles

· Provide specialized equipment for fire and police as needed

· Staff emergency operating center

Direction and Control

The Chief Executive Officers of each jurisdiction within Hamilton County are ultimately responsible for protecting lives and property in an emergency or a disaster situation within their jurisdictions.  Should there be an occurrence that affects only one jurisdiction within the County, emergency operations will take place under that jurisdiction’s direction and control, with the countywide agency supporting the operations through augmentation of manpower, equipment and materials.  Should there be an occurrence that affects two or more jurisdictions within the County, emergency operations will take place under each jurisdiction’s direction and control, with the countywide agency supporting the operations through augmentation of manpower, equipment and materials.

The Chief Executive Officers of affected County jurisdiction (i.e., villages, cities, townships and county) may exercise all necessary local emergency authority for response by issuing an Emergency Proclamation.

If all available local resources are committed, including mutual aid, and assistance is still required, state assistance may be obtained by following the Procedures for Requesting State Disaster Assistance, Addendum 4.  Local governments make requests for Federal assistance by coordinating requests through the Emergency Management Agency and appropriate State departments.

Administration and Logistics – Emergency Operating Center

The Emergency Operations Center (EOC) at the Fire Headquarters, 3251 Springdale Road, is the primary site for coordinating emergency operations.  Facilities include an operations room, communication room, office space, bunking and feeding facilities.  In the event that the primary EOC is unusable, the back-up EOC will be located at FD #1, 3360 West Galbriath Road.

Plan Development

The township has established an emergency preparedness committee to develop and review at least annually the Emergency Operations Plan.

The Committee Composition includes:

· The Board of Trustees;

· Administrator;

· Fire Department;

· Police Department;

· Hamilton County Emergency Management Agency; and

· Public Works.

The Committee shall annually:

· Carry out a hazards analysis of the Township of Colerain and review and update as needed.

· Review the existing plan and revise as needed.

· Review available resources, organizational structures, mutual aid agreements, and revise plan as needed.

· Assist fire and police officials with distribution, training and public dissemination of plan as requested.

· Prepare or improve maps, charts, and any other graphics that are needed by emergency services (fire and police departments.)

· Assist fire and police departments with tabletop and full-scale exercises as requested.

· Assist fire and police officials to ensure elected officials are updated on plan status.

· Assure that the plan conforms to federal, state and county laws, regulations and Standard Operating Procedures (SOP).

· Assure that plans conform to federal, state and county plans.
· Disaster Management Sequence

Disaster Management Sequence Operations Guideline

· Incident Recognition / Initiation

· Communication Center or department (police, fire, EMS, etc.) receives notification of incident via:

· Public (telephone, CB, alarm system, 911, cell phone)

· Police, fire, etc.

· City or county.

· Information needed:

· Type of incident

· Location of incident

· Who is notifying (call back number)

· Number affected/casualties.

Initial Response

· Dispatch via standard operating procedures (SOP)

· Public safety response

· Police

· Fire (SOP and ICS implementation)

· EMS

· Other (city departments, citizens, spontaneous volunteers, press)

Evaluation

· (What do is needed to handle this emergency?)

· Establish incident command system

· Telecommunications services (radio, cell phone)

· Utility (gas, electric, phone)

· What other services needed from police, fire, EMS, public works, etc.

· Determine incident level
· Level I – Potential Emergency Condition
An incident that can be controlled by the first response agencies and does not require evacuation other than the involved structure or on-site outdoor area.  The incident is confined to a small area and does not pose an immediate threat to life or property (assumed, usually not declared).

· Level II – Limited Emergency Condition
An incident involving a greater hazard or larger area which poses a potential threat to life or property and which may require a limited evacuation of the surrounding area.

· Level III – Full Emergency Condition
An incident involving a severe hazard or large area which poses an extreme threat to life and property, and depending on the type of incident, will probably require a large-scale evacuation; or any incident requiring the expertise and/or resources of county, state, federal or private agencies and organizations.

Appendix 2 – Colerain Township Department of Fire and Emergency Medical Services

RUMPKE Pre-Incident Plan

General Purpose

The purpose of this general operating guideline for Rumpke sanitary landfill is to establish actions to be taken by the Colerain Township Department of Fire and Emergency Medical Service in the event of an emergency.  This operating guideline will address communications, response (fire and EMS), incident management, pre-incident planning, water supplies, safety and security.

Landfill Emergencies

Purpose

The purpose of this general operating guideline for Rumpke sanitary landfill is to establish actions to be taken by the Colerain Township Department of Fire and Emergency Medical Service in the event of an emergency in the land fill area.  This operating guideline will address communications, response (fire and EMS), incident management, pre-incident planning, water supplies, safety and security.

Appendix 3 – Summary of Colerain Township Flooding Analysis

Planning Assistance to the States

Study Purpose and Scope

This hydrologic and hydraulic (H&H) study was performed by the Louisville District Corps of Engineers.  The purpose of the study was to provide preliminary H&H models of the existing conditions and adjusted models, and to reflect possible improvements to the existing conditions for the West Fork Mill Creek and its tributaries.  These streams are the primary contributors to flood damage in Colerain Township.  The West Fork Mill Creek main stem, between stream miles 12.5 to 15.8, lies within the township limits.  The study scope included the West Fork and its tributaries in the headwater area within the township.  Hydrologic evaluations were completed for the lower part of the basin that eventually enters Springfield Township near the upper end of Winton Lake.  Survey data was provided by Colerain Township and Hamilton County and was field verified.  These data were used to develop the 98%, 50%, 20%, 10%, 4%, 2%, 1%, and the 0.2% (also known as the 1, 2, 5, 10, 25, 50, 100, and 500-year floods respectively) exceedance flood events.  A preliminary analysis of potential floodplain management measures was provided.

Previous Studies and Reports

Several studies have been performed on the area within Colerain Township, including the Mill Creek Lake Reservoir Project, commonly known as Winton Lake, in the late 1940’s and early 1950’s.  Several flood insurance studies have also been conducted, the most recent being a flood insurance update performed in 1989.  From this most recent study, HEC-1 and HEC-2 models were created and three publications were produced: “Flood Insurance Study for Hamilton County Ohio and Incorporated Areas,” a FIRM revised map, and a FLOODWAY revised map.  

Hydrologic and Hydraulic Analysis   

Detailed hydrologic analyses were carried out to establish peak discharge-frequency relationships for floods of the selected recurrence intervals, by converting the existing HEC-1 models to HEC-HMS and updating the original model to reflect the watershed characteristics in 2001.  The study area was split into two drainage basins, a lower basin (Upper Colerain Township – Tributary to West Fork Mill Creek) and an upper basin (West Fork Mill Creek).  Both were modeled using existing conditions and the upper basin was modeled to reflect potential improvements that could be made to reduce flood damage.  Tables were created to reflect the frequency rainfall and discharge relationships for each sub-basin.

After completion of the hydrologic analysis, a hydraulic model of West Fork Mill Creek and its tributaries was created using HEC-RAS and an update of the HEC-2 model, to reflect present conditions in the study area.  Frequency flows obtained from the HEC-HMS model were applied to establish the flood profiles.  No detailed surveying was done for this part of the study; it was based solely on CAGIS mapping - two-foot contours, and the previous HEC-2 model.

Once the existing condition HEC-HMS and HEC-RAS models were completed, new models were developed to reflect possible structural and non-structural methods of reducing flooding damage.  Channel widening, in-line detention basins and sidesaddle detention basins were among structural measures considered.  Levees and/or walls were not studied for several reasons including land acquisition, aesthetics and adverse effects on unprotected areas downstream.  Sidesaddle detention basins, to protect against only certain flood events, were chosen as the best structural method of flood mitigation, and studied in more detail.  Two locations were chosen, based on CAGIS mapping, which would accommodate the proposed detention basins for the reduction of downstream flooding and damage.  The existing condition HEC-HMS and HEC-RAS models were updated to reflect the proposed detention basins and some channel modifications.  When each basin was modeled separately, they did not provide the desired result.  When both basins were modeled simultaneously, better flood mitigation results were obtained.  

The best non-structural flood mitigation method, FEMA property buyout, was already under way at the time of the study.  The updated channel geometry was coupled with the HEC-HMS discharges to produce elevation frequency profiles with both basins in place.

Conclusions and Recommendations

The frequency profiles show reductions in peak flooding elevations for most events.  Better results may be attained if more attention is given to basin configuration in future analysis.  No economic analysis was done as apart of this study, but may be beneficial in future detailed flooding damage studies of the area.  Future studies may also show other mitigating elements, besides sidesaddle detention basins, to be beneficial.  Future studies should also include rain and stream gauge data to calibrate the model to ensure its real world accuracy.

The biggest issue facing Colerain Township, in terms of flood control and damage reduction is lack of space for flood control structures.  There is little space for further development, much less flood control structures.  Colerain should implement rigorous building ordinances and zoning codes within the FEMA floodplain, to ensure future developments do not have adverse effects on downstream flooding.  New commercial and residential developments should require on-site detention facilities.  Colerain Township should also retain an engineering firm with knowledge in HEC-HMS and HEC-RAS to keep those models updated.  Colerain should also consider formation of a West Fork Mill Creek Drainage District to examine all aspects of the basin and to foster a better understanding of the specific problems and needs of the West Fork Mill Creek.      

Appendix 4 – Recent Flooding Complaints in Colerain Township

	WHAT
	ADDRESS
	City, State, Zip
	WHEN
	COMPLAINT

	Residential Drainage Study

  (JT King & Co, Inc)  
	2452 Banning Road
	Cincinnati, OH 45239
	10/30/1990
	Drainage/flooding problems

	Letter and photos from resident
	5331 East Yeatman Road
	Cincinnati, OH 45252
	03/23/2000
	Rumpke blasting causing foundation cracks - gaseous emissions and pollutants - resistance to increased acreage

	Letter from resident
	7618 Pineglen Drive
	Cincinnati, OH 45224
	04/22/2000
	Royal Glen Apts. - flood problem - 2nd letter with no response

	Flood and loss survey
	2870 Byrneside Drive
	Cincinnati, OH 45239
	1995,96,97,98
	Flooding

	Envelope of 25 flooding photos
	Byrneside Drive
	Cincinnati, OH 45239
	?
	

	Flood and loss survey
	2860 Byrneside Drive
	Cincinnati, OH 45239
	1994-1998
	water comes through sewer and down back steps - 3-5 feet in basement each time

	Floodplain map and photos
	
	
	8/6/97 and 4/16/98
	drainage improvements to diversion and run-off channels

	Flood and loss survey - photos and invoices
	3098 Aries Ct.
	Cincinnati, OH 45251
	July 19-20, 1998
	sewage line back up after rain - 22 inches of water and sewage sludge

	Flood and loss survey - 20 photos
	3095 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	rainfall caused rise in creek - 4 drains in basement expelled 1 1/2 feet of sewage -

	Flood and loss survey - photos
	3087 Aries Ct
	Cincinnati, OH 45251
	1986 - 1998
	creek eroded and undercut - basement flooded 8 times - yard flooded 9 times

	Flood and loss survey
	3075 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	sewer overflow into basement

	Flood and loss survey
	3063 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	sewer overflow into basement - flooding worse since building Joshua's Run on Compton Road

	Flood and loss survey
	2945 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	sewer overflow into basement - 12 inches - teenager bedroom in basement

	Flood and loss survey
	2944 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	sewer overflow into basement - 4 times in 26 years - caused health problems, 2 days in hospital

	Flood and loss survey
	2937 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	sewer overflow into basement - full finished basement ruined

	Letter from resident
	2922 Aries Ct
	Cincinnati, OH 45251
	July 19-20, 1998
	sewer overflow into basement - half fininshed ruined

	Flood and loss survey
	2473 Clovercrest Drive
	Cincinnati, OH 45239
	10/08/1998
	Basement and yard flooding after any heavy rain - creek overflow

	Colerain Township Department of Fire & EMS - Flooding Report
	
	
	01/05/2000
	rain on 1/3/00 - affected residences - homes in acquisition

	Flood casualty survey
	9220 Loralinda Drive
	
	1975-1998
	Creek erosion - loss of yard

	Flood casualty survey
	9226 Loralinda Drive
	
	10/07/1998
	Stormwater flooding

	Letter from resident and historical photos
	9226 Loralinda Drive
	
	1997
	Creek erosion - loss of yard - cracked foundation

	Letter to Governor Taft
	7009 Acre Drive
	Cincinnati, OH 45239
	07/23/2001
	Flooding Complaints

	Letter to Frank Birkenhauer
	7009 Acre Drive
	Cincinnati, OH 45239
	07/31/2001
	Discuss flooding issues

	Letter from Ohio EPA
	7009 Acre Drive
	Cincinnati, OH 45239
	09/13/2001
	Response to letter sent to Governor Taft - upstream modification of development - direction to resident

	Colerain Twp Public Works Dept - Road Division - MEMO
	7009 Acre Drive
	Cincinnati, OH 45239
	09/11/2001
	Response to letter sent to Governor Taft - creek is property owner's to maintain

	Letters from resident and photos
	7019 Acre Drive
	Cincinnati, OH 45239
	6/11/98 and 10/7/98
	Heavy rain causes creek to overflow into yard and basement - sewer overflow into basement

	Flood and loss survey
	2636 Ambassador
	
	
	Sewer overflow into basement

	Flood and loss survey
	9517 Amarillo Ct
	
	7/20/1998
	Water from sewer and creek filled and ruined entire house - Red Cross notified of 10 families in need of Twp. help

	Flood and loss survey
	7905 Colerain Ave
	Cincinnati, OH 45239
	1985-1998
	Sewer overflow into basement and raw sewerage in creek

	Flood and loss survey - photos and newspaper clipping
	7845 Colerain Ave
	Cincinnati, OH 45239
	07/12/1989
	Sewer overflow into basement - 1 million gallons of water pumped out

	Flood and loss survey
	8046 Blanchetta Dr
	Cincinnati, OH 45239
	07/20/1998
	Sewer overflow in basement - knee deep

	Flood and loss survey
	8072 Blanchetta Dr
	Cincinnati, OH 45239
	07/20/1998
	Sewer overflow in basement - repeatedly over the years

	Letter to citizens of community
	Blanchetta Dr
	
	10/07/1998
	Notice of meeting with Regional Council, EPA, MDS and agencies - condition of creeks and sewer overflows

	Flood and loss survey
	8090 Blanchetta Dr
	Cincinnati, OH 45239
	07/20/1998
	Sewer overflow and stormwater flooding in basement and yard - creek overloaded

	Flood and loss survey - photos
	8000 Blanchetta Dr
	Cincinnati, OH 45239
	May, June, July 1998
	Sewer overflow and stormwater flooding in basement and yard

	Flood and loss survey
	8100 Blanchetta Dr
	Cincinnati, OH 45239
	1986-1998
	Sewer overflow and stormwater flooding in basement and yard - creek overloaded

	Flood and loss survey
	2390 Deblin Dr
	
	1984-1998
	sewer overflow and stormwater flooding in basement and yard - creek overloaded

	Flood and loss survey
	3259 Dolomar Dr
	
	1976-1998
	Stormwater flooding in basement and yard - historical account of problems

	Flood and loss survey and photos
	2681 Fulbourne Dr
	Bevis, OH 45231
	1980s-1998
	Sewer overflow and stormwater flooding in basement and yard - 12" with sewage

	Flood casualty survey
	3219 Lillwood Lane
	Cincinnati, OH 45251
	07/20/1998
	Sewer overflow and stormwater flooding in basement and yard

	Flood casualty survey
	3202 Lillwood Lane
	Cincinnati, OH 45251
	07/20/1998
	Sewer overflow and stormwater flooding in basement and yard

	Flood casualty survey
	3225 Lillwood Lane
	Cincinnati, OH 45251
	07/20/1998
	Sewer overflow and stormwater flooding in basement and yard

	Flood casualty survey
	3239 Lillwood Lane
	Cincinnati, OH 45251
	07/20/1998
	Sewer overflow and stormwater flooding in basement and yard - creek piped by county

	Flood and loss survey - photos
	2544 Topeka St
	
	07/20/1998
	Sewer overflow and stormwater flooding in house and yard

	Flood and loss survey
	2864 Windon Dr
	
	07/20/1998
	Sewer overflow and stormwater flooding in basement - 3 feet deep

	Flood and loss survey - photos
	2543 Niagara St
	
	07/20/1998
	Sewer overflow and stormwater flooding in yard - creek erosion and overflow

	Flood and loss survey
	2523 Niagara St
	
	
	

	Flood and loss survey
	2505 Niagara St
	
	07/20/1998
	Sewer overflow and stormwater flooding in house and yard

	Flood casualty survey - photos
	9274 Wardwood Dr
	
	07/20/1998
	Stormwater flooding in yard


Appendix 5 – Severe Storm History in Hamilton County

	Location or County
	Date
	Time
	Type
	Mag
	Dth
	Inj
	PrD
	CrD

	1 HAMILTON
	03/22/1955
	0550
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	2 HAMILTON
	05/25/1957
	1850
	Tstm Wind
	50 kts.
	0
	0
	0
	0

	3 HAMILTON
	04/25/1961
	1515
	Tstm Wind
	70 kts.
	0
	0
	0
	0

	4 HAMILTON
	06/06/1963
	1201
	Tstm Wind
	67 kts.
	0
	0
	0
	0

	5 HAMILTON
	06/07/1963
	1500
	Tstm Wind
	60 kts.
	0
	0
	0
	0

	6 HAMILTON
	06/10/1963
	2000
	Tstm Wind
	72 kts.
	0
	0
	0
	0

	7 HAMILTON
	08/03/1963
	2021
	Tstm Wind
	58 kts.
	0
	0
	0
	0

	8 HAMILTON
	09/12/1963
	1500
	Tstm Wind
	53 kts.
	0
	0
	0
	0

	9 HAMILTON
	07/14/1966
	1300
	Tstm Wind
	51 kts.
	0
	0
	0
	0

	10 HAMILTON
	02/15/1967
	2100
	Tstm Wind
	57 kts.
	0
	0
	0
	0

	11 HAMILTON
	04/17/1967
	0900
	Tstm Wind
	50 kts.
	0
	0
	0
	0

	12 HAMILTON
	04/14/1968
	1800
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	13 HAMILTON
	07/08/1968
	1728
	Tstm Wind
	52 kts.
	0
	0
	0
	0

	14 HAMILTON
	05/09/1969
	1400
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	15 HAMILTON
	06/12/1969
	1500
	Tstm Wind
	71 kts.
	0
	0
	0
	0

	16 HAMILTON
	08/25/1971
	1446
	Tstm Wind
	50 kts.
	0
	0
	0
	0

	17 HAMILTON
	08/12/1973
	1410
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	18 HAMILTON
	08/30/1973
	1345
	Tstm Wind
	58 kts.
	0
	0
	0
	0

	19 HAMILTON
	11/25/1973
	0500
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	20 HAMILTON
	12/26/1973
	1535
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	21 HAMILTON
	01/26/1974
	1805
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	22 HAMILTON
	04/01/1974
	1900
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	23 HAMILTON
	04/01/1974
	1907
	Tstm Wind
	60 kts.
	0
	0
	0
	0

	24 HAMILTON
	04/03/1974
	1610
	Tstm Wind
	58 kts.
	0
	0
	0
	0

	25 HAMILTON
	04/14/1974
	1050
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	26 HAMILTON
	08/10/1975
	1200
	Tstm Wind
	62 kts.
	0
	0
	0
	0

	27 HAMILTON
	01/13/1976
	1537
	Tstm Wind
	55 kts.
	0
	0
	0
	0

	28 HAMILTON
	01/13/1976
	1550
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	29 HAMILTON
	07/16/1977
	1920
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	30 HAMILTON
	10/01/1977
	0524
	Tstm Wind
	57 kts.
	0
	0
	0
	0

	31 HAMILTON
	04/06/1978
	1407
	Tstm Wind
	55 kts.
	0
	0
	0
	0

	32 HAMILTON
	07/24/1979
	1352
	Tstm Wind
	52 kts.
	0
	0
	0
	0

	33 HAMILTON
	10/22/1979
	1820
	Tstm Wind
	66 kts.
	0
	0
	0
	0

	34 HAMILTON
	04/08/1980
	1500
	Tstm Wind
	61 kts.
	0
	0
	0
	0

	35 HAMILTON
	07/05/1980
	0615
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	36 HAMILTON
	07/08/1980
	2050
	Tstm Wind
	69 kts.
	0
	0
	0
	0

	37 HAMILTON
	08/01/1980
	0453
	Tstm Wind
	60 kts.
	0
	0
	0
	0

	38 HAMILTON
	04/29/1981
	0016
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	39 HAMILTON
	03/13/1982
	0230
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	40 HAMILTON
	04/03/1982
	0140
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	41 HAMILTON
	04/03/1982
	0235
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	42 HAMILTON
	05/02/1983
	1300
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	43 HAMILTON
	05/02/1983
	1330
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	44 HAMILTON
	05/02/1983
	1400
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	45 HAMILTON
	05/02/1983
	1430
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	46 HAMILTON
	06/18/1984
	1656
	Tstm Wind
	62 kts.
	0
	0
	0
	0

	47 HAMILTON
	08/10/1984
	1938
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	48 HAMILTON
	04/05/1985
	1600
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	49 HAMILTON
	04/05/1985
	1600
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	50 HAMILTON
	04/05/1985
	1640
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	51 HAMILTON
	04/05/1985
	1655
	Tstm Wind
	55 kts.
	0
	0
	0
	0

	52 HAMILTON
	05/07/1986
	1811
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	53 HAMILTON
	07/11/1986
	1311
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	54 HAMILTON
	07/12/1986
	1405
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	55 HAMILTON
	05/30/1987
	1215
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	56 HAMILTON
	06/02/1987
	2245
	Tstm Wind
	52 kts.
	0
	0
	0
	0

	57 HAMILTON
	07/26/1987
	1714
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	58 HAMILTON
	08/03/1987
	0100
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	59 HAMILTON
	04/23/1988
	1325
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	60 HAMILTON
	03/14/1989
	2310
	Tstm Wind
	52 kts.
	0
	0
	0
	0

	61 HAMILTON
	04/29/1989
	1522
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	62 HAMILTON
	04/29/1989
	1522
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	63 HAMILTON
	07/12/1989
	1820
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	64 HAMILTON
	08/05/1989
	1545
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	65 HAMILTON
	11/27/1989
	2320
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	66 HAMILTON
	08/28/1990
	2145
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	67 HAMILTON
	04/09/1991
	1352
	Tstm Wind
	54 kts.
	0
	0
	0
	0

	68 HAMILTON
	04/23/1991
	1920
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	69 HAMILTON
	05/16/1991
	1253
	Tstm Wind
	57 kts.
	0
	0
	0
	0

	70 HAMILTON
	05/16/1991
	1747
	Tstm Wind
	56 kts.
	0
	0
	0
	0

	71 HAMILTON
	05/16/1991
	1832
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	72 HAMILTON
	05/16/1991
	1854
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	73 HAMILTON
	06/02/1991
	1500
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	74 HAMILTON
	07/06/1991
	0500
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	75 HAMILTON
	07/08/1991
	0800
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	76 HAMILTON
	07/23/1991
	1400
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	77 HAMILTON
	08/03/1991
	1945
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	78 HAMILTON
	08/08/1991
	1535
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	79 HAMILTON
	08/17/1991
	1307
	Tstm Wind
	51 kts.
	0
	0
	0
	0

	80 HAMILTON
	08/19/1991
	0909
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	81 HAMILTON
	11/30/1991
	0400
	Tstm Wind
	0 kts.
	0
	0
	0
	0

	82 Hamilton
	04/15/1993
	1613
	High Winds
	0 kts.
	0
	0
	50K
	0

	83 Mount Healthy
	08/28/1993
	1505
	Thunderstorm Winds
	N/A
	0
	0
	50K
	0

	84 Southern Half
	03/18/1994
	1155
	High Winds
	0 kts.
	0
	2
	500K
	0

	85 Countywide
	04/15/1994
	1100
	Thunderstorm Winds
	N/A
	0
	0
	5.0M
	0

	86 Northern Half
	06/06/1994
	1552
	Thunderstorm Winds
	N/A
	0
	0
	500K
	0

	87 Harrison
	06/20/1994
	1635
	Thunderstorm Winds
	N/A
	0
	0
	5K
	0

	88 Blue Ash
	06/20/1994
	1833
	Thunderstorm Winds
	N/A
	0
	0
	5K
	0

	89 HAMILTON
	07/15/1994
	1050
	Thunderstorm Winds
	N/A
	0
	0
	5K
	0

	90 Blue Ash
	07/25/1994
	1548
	Thunderstorm Winds
	N/A
	0
	0
	50K
	0

	91 Cincinnati
	07/25/1994
	1710
	Thunderstorm Winds
	N/A
	0
	0
	50K
	0

	92 Ross Moyne
	08/04/1994
	1609
	Thunderstorm Winds
	N/A
	0
	0
	50K
	0

	93 Countywide
	05/28/1995
	2347
	Thunderstorm Winds
	N/A
	0
	0
	75K
	0

	94 Reading
	05/29/1995
	0005
	Thunderstorm Winds
	N/A
	0
	0
	4K
	0

	95 Forest Park
	06/24/1995
	1410
	Thunderstorm Winds
	N/A
	0
	6
	10K
	0

	96 East And South
	07/26/1995
	1342
	Thunderstorm Winds Hail
	N/A
	0
	0
	4
	0

	97 Countywide
	08/01/1995
	1440
	Thunderstorm Winds Hail
	N/A
	0
	0
	4K
	0

	98 Southwest
	10/20/1995
	0900
	High Winds
	0 kts.
	0
	0
	3K
	0

	99 Southern
	10/27/1995
	0530
	High Winds
	0 kts.
	0
	0
	3
	0

	100 Rossmoyne
	04/29/1996
	03:25 PM
	Tstm Wind
	50 kts.
	0
	0
	2K
	0

	101 Cincinnati
	04/29/1996
	03:35 PM
	Tstm Wind
	52 kts.
	0
	0
	0
	0

	102 Cincinnati
	05/24/1996
	08:32 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	103 Fernbank
	05/25/1996
	05:13 AM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	104 Elizabethtown
	06/18/1996
	05:00 PM
	Tstm Wind
	60 kts.
	0
	0
	6K
	0

	105 Delhi
	06/22/1996
	07:26 PM
	Tstm Wind
	65 kts.
	0
	0
	3K
	0

	106 Cincinnati
	06/24/1996
	02:00 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	107 Countywide
	11/07/1996
	03:45 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	108 Cincinnati
	01/05/1997
	12:00 AM
	Tstm Wind
	65 kts.
	0
	0
	70K
	0

	109 Cincinnati
	07/27/1997
	05:40 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	110 Countywide
	08/17/1997
	01:30 PM
	Tstm Wind
	60 kts.
	0
	0
	100K
	0

	111 Harrison
	08/17/1997
	06:23 PM
	Tstm Wind
	60 kts.
	0
	0
	10K
	0

	112 Cheviot
	06/09/1998
	10:54 PM
	Tstm Wind
	59 kts.
	0
	0
	0
	0

	113 Blue Ash
	06/12/1998
	09:00 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	114 Countywide
	06/19/1998
	01:30 AM
	Tstm Wind
	60 kts.
	0
	0
	10K
	0

	115 Newtown
	06/22/1998
	03:58 PM
	Tstm Wind
	50 kts.
	0
	0
	10K
	0

	116 Harrison
	06/29/1998
	09:55 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	117 Countywide
	11/10/1998
	02:00 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	118 Hartwell
	05/06/1999
	12:20 PM
	Tstm Wind
	57 kts.
	0
	0
	8K
	0

	119 Harrison
	05/17/1999
	09:05 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	120 Harrison
	06/10/1999
	10:47 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	121 Bevis
	06/10/1999
	11:37 PM
	Tstm Wind
	52 kts.
	0
	0
	3K
	0

	122 Countywide
	06/11/1999
	12:20 AM
	Tstm Wind
	50 kts.
	0
	0
	4K
	0

	123 Miamitown
	07/09/1999
	08:08 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	124 Delhi
	07/26/1999
	07:20 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	125 Hyde Park
	10/13/1999
	03:25 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	126 Cincinnati
	04/20/2000
	05:25 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	127 Forestville
	07/10/2000
	07:30 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	128 Springdale
	07/14/2000
	02:05 PM
	Tstm Wind
	60 kts.
	0
	0
	500K
	0

	129 Countywide
	08/09/2000
	05:00 PM
	Tstm Wind
	50 kts.
	0
	0
	50K
	0

	130 Groesbeck
	08/09/2000
	05:50 PM
	Tstm Wind
	53 kts.
	0
	0
	100K
	0

	131 Countywide
	08/09/2000
	06:35 PM
	Tstm Wind
	50 kts.
	0
	0
	50K
	0

	132 Cincinnati
	09/20/2000
	06:45 PM
	Tstm Wind
	50 kts.
	0
	0
	10K
	0

	133 Fernbank
	11/09/2000
	04:45 PM
	Tstm Wind
	50 kts.
	0
	0
	10K
	0

	134 OHZ026 - 034>035 - 042>046 - 051>056 - 060>065 - 070>074 - 077>082 - 088
	12/11/2000
	09:00 PM
	High Wind
	58 kts.
	1
	0
	100K
	0

	135 OHZ077
	02/09/2001
	06:50 PM
	High Wind
	50 kts.
	0
	0
	0
	0

	136 Countywide
	03/13/2001
	03:45 PM
	Tstm Wind
	50 kts.
	0
	0
	25K
	0

	137 Indian Hill Vlg
	06/12/2001
	08:00 PM
	Tstm Wind
	50 kts.
	0
	0
	20K
	0

	138 Cleves
	06/15/2001
	04:47 PM
	Tstm Wind
	50 kts.
	0
	0
	2K
	0

	139 Countywide
	06/21/2001
	03:40 PM
	Tstm Wind
	55 kts.
	0
	0
	50K
	0

	140 Cincinnati
	07/08/2001
	07:00 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	141 Harrison
	07/08/2001
	12:50 PM
	Tstm Wind
	50 kts.
	0
	0
	5K
	0

	142 Newtown
	07/17/2001
	10:56 PM
	Tstm Wind
	53 kts.
	0
	0
	0
	0

	143 Cincinnati
	07/17/2001
	11:20 PM
	Tstm Wind
	50 kts.
	0
	0
	3K
	0

	144 Mt Washington
	08/26/2001
	03:10 PM
	Tstm Wind
	50 kts.
	0
	0
	0
	0

	145 Countywide
	10/24/2001
	07:25 PM
	Tstm Wind
	50 kts.
	0
	0
	10K
	0

	146 OHZ026 - 034>035 - 042>046 - 051>056 - 060>065 - 070>074 - 077>082 - 088
	03/09/2002
	12:43 PM
	High Wind
	73 kts.
	1
	12
	971K
	0

	TOTALS:
	2
	20
	8.561M
	0


KEY

Mag
=
Knots (1 mph = 1.15 Knots)

Dth
=
Deaths

Inj
=
Injuries

PrD
=
Property Damage

CrD
=
Crop Damage

APPENDIX 6 – Core Group Meeting Minutes

March 19, 2002 Core Group Meeting Summary 

	Agenda Item
	Report/Discussion
	Follow Up

	Colerain Twp. All Hazard Planning Meeting
	Attendees:  Don Maccarone, Otis Spriggs, Keith Corman, Frank Birkenhauer, Sandra Ashba, Kari Mackenbach, Jim Rozelle
	Send information to Manning Baxter

	Introductions
	FMSM staff introduced themselves.  Jim Rozelle from FMSM will be the Project Manager and will work with Kari Mackenbach to lead the process of creating an All Hazards Mitigation Plan.
	Are we missing anyone?  Frank B. to contact Fire Chief who might be interested in participating.

	Powerpoint Presentation
	Kari Mackenbach gave a PowerPoint Presentation on the process of creating an All Hazards Mitigation Plan.  

Goals of the project:

· Protect lives, property, economic viability and quality of life

· Disaster Resistant

· Compliment existing efforts

· Organize for future mitigation efforts
	

	Core Group Responsibilities
	Attend 4-5 meetings

Exchange information with the Core Group individuals and share any and all information that you or your agency has that may compliment the All Hazard Plan.
	Kari will be following up with Core Group members to gather as much information available to help in the effort of creating the All Hazard Plan

	Task Descriptions
	A description of the tasks to be followed for the All Hazard Mitigation Plan was presented briefly to the Core Group.  The Process will take 7-8 months to complete.  
	Task 1 was completed this meeting.

	Task 1:  Hazards That Affect Colerain Township
	After the PowerPoint Presentation the Core Group discussed Hazards that they may want to address as part of the All Hazard Mitigation Planning

Potential Hazards

1. Flooding

a. Flash Flooding

b. River Flooding

c. Repetitive Loss Flooding

d. Non-Flood Zone Flooding

2. Severe Weather 

a. Winds classified over 58 mph

b. Winter Storms

3. Tornados

4. Landslides

5. Earthquakes

Rumpke Slides and Fires (An EOP already exists for the Rumpke Landfill Site)


	If there are any other Hazards that are thought of at a later date, please share the information with the Core Group so it can be discussed.

Kari will be looking into the possible Rumpke Landfill Site as a potential hazard, and if it can be addressed as part of the All Hazard Plan.

	Adjournment
	Establishment of the next two Core Group Meetings

April 24th @ 4:30 PM at the Colerain Township Administration Building.  Further details will be provided later.  We will be covering Task 3 at the April meeting, which deals with the creation of problem statements.  

May 29th @ 4:00 PM at the Colerain Township Administration Building.  Further details will be provided later.  
	The Core Group will be receiving information before the next meeting on the creation of Problem Statements and the Overall Goals of the plan.


April 24, 2002 Core Group Meeting Summary

	Agenda Item
	Report/Discussion
	Follow Up

	Colerain Twp. All Hazard Planning Meeting
	Attendees:  Otis Spriggs, Keith Corman, Frank Birkenhauer, Sandra Ashba, Kari Mackenbach, Jim Rozelle
	Send information to Manning Baxter and Don Maccarone

	Overview Of Status Of Hazard Assessment
	Flooding

a. Flash Flooding

b. River Flooding

c. Repetitive Loss Flooding

d. Non-Floodzone Flooding

Severe Weather

a. Winds over 58 mph

b. Winter storms

Tornadoes

Landslides

Earthquakes

Kari presented information collected on the hazards thus far.  Will be looking for input on these hazards from Mr. Maccarone.  Found some good information on demographics of the township from the 2000 census.

After conversations with OEMA staff, FMSM suggested including the Rumpke site as its own section.  Since there is already an EOP in place for the site, it should be noted in the All Hazard Mitigation Plan.

Hoping to get information on economic and social impacts of each hazard on the community from the Hamilton County EMA and/or OEMA.
	Need to schedule meeting with Don Maccarone to get input on several hazard issues.  Kari to call Chief Bruce Smith regarding Emergency Response Plan for the Colerain Township area as well as the Rumpke Site.

Otis to forward any information on Colerain that might be helpful.  Noted the Colerain Township website.  Sandra said she would look for planning documents to forward as well.

Kari needs to contact Chief Bruce Smith on the response plan created for the Rumpke site.

	Development Of Problem Statements
	The Core Group members all received a document via e-mail that describes how to create problem statements.  We looked at each Hazard and came up with Problem Statement(s) for each hazard.
	

	Problem Statements
	Flooding

· Lack of adequate warning time

· Undersized Culverts

· No maintenance of stream corridors-constrictions in the stream man-made and natural

· Lack of education /public awareness

· Removal of old growth along stream corridors (increased runoff)

· Lack of open space requirements

· Residential and commercial development in the floodplains

· Lack of comprehensive storm water regulations

· Filling in the floodplain

· “Existing” residential development in the floodplain

· Lack of coordination with adjoining communities

· Rescue concerns as it relates to first responders putting themselves in harms way and where do you draw the line
	

	Problem Statements
	Severe Storms

· Lack of Education on the seriousness of severe storms and winter storms

· Lack of Snow Emergency Awareness

· Terrain problems associated with key areas with severe storms.
	

	Problem Statements
	Tornadoes

· Lack of warning time

· Need of systems in the rural areas

· Misperception of warning by residents

· Building code standards-no wind resistant construction required in Hamilton county

· Manufactured  (mobile) homes require no building permit

· Lack of public safe zones Colerain needs more tornado shelters/mulit-use facilities

Lack of weather radios in community
	Must ask Don for input

	Problem Statements
	Landslides

· Structures being located on highly hazardous areas

· Lack of education on problems associated with building on steep slopes

· Removal of old growth vegetation along hillsides.
	

	Problem Statements
	Earthquakes

· Lack of concern or awareness of earthquakes

· Lack of education

· Lack of building standards to address earthquakes.
	

	Overall Goals
	Overall goals are general guidelines that explain what you want to achieve. They are usually long-term goals and represent Colerain’s Townships vision for future efforts.

Flooding

· To save lives and property, reduce flood damage and to increase education (awareness) of community

Earthquakes

· To reduce potential damage and to increase awareness

Tornadoes

· To reduce potential damage, saves lives and to increase awareness

Landslides

· Reduce damage to public infrastructure

· Reduce damage to private property

Severe Storms

· To increase awareness of severe storms and to reduce property damage
	

	Adjournment
	Next meeting to take place:

May 29th @ 4:00pm at the Colerain Township Administration Building.
	The Core Group will be receiving information before the next meeting on the creation of alternatives and evaluation criteria to rank the alternatives.


May 29, 2002 Core Group Meeting Summary 

	Agenda Item
	Report/Discussion
	Follow Up

	Review and Approve Minutes from April 24th, 2002
	Attendees:  Don Maccarone, Keith Corman, Frank Birkenhauer, Sandra Ashba, Kari Mackenbach, Jim Latchaw
	Send information to Manning Baxter and Otis Spriggs

	Review Problems Statements Developed At Last Meeting
	The Core Group reviewed the problem statements developed at the last meeting (April 24th).  There were a few changes to the way the problem statements were worded and a few of the problems statements were deleted after further discussion.
	If there are any additional changes or corrections to the problem statements it should be noted ASAP.


	Severe Storms
Current state of this hazard is that they continue to occur in numerous areas of Colerain Township and is one of the lesser-known hazards in Colerain Township.

Core Group Developed Problem Statements:

· There is little to no public awareness campaigns occurring in the Township as it relates to the seriousness of severe storms, winter storms and snow emergencies.

· The Township has response issues as it relates to the terrain in several key areas of Colerain during severe winter storms.

Overall Goal

To increase awareness of severe storms and to reduce property damage.

Earthquakes
Current state of this hazard is that is one of the lesser-known hazards in Colerain Township.

Core Group Developed Problem Statements:
· There is little to no public awareness campaigns occurring in the Township as it relates to the seriousness of earthquakes and how an earthquake could affect Colerain.

· There are no building standards applicable in Colerain Township that address earthquake resistant building.

Overall Goal

To reduce potential damage and to increase awareness.

Landslides
Current state of this hazard is that they continue to occur in specific high-hazard areas of Colerain Township and are one of the lesser-known hazards that Colerain has to deal with.

Core Group Developed Problem Statements:

· There is little to no public awareness campaigns occurring in the Township as it relates to the problems associated with building on steep slopes.

· There are no educational awareness activities about how landslides are particularly partnered with other hazards (i.e. flood events can trigger a landslide)

· Existing structures that are located on highly hazardous areas and susceptible to landslides.

· Continued removal of old growth vegetation along hillsides that exacerbate landslides.

Overall Goal

To reduce damage to public infrastructure and private property and to increase awareness of the dangers of landslides and what causes them.

Tornadoes

Current state of this hazard is that they will continue to occur and the township has several options to prepare for and mitigate for tornadoes.

Core Group Developed Problem Statements:

· Misperception of the type of warning being dispersed and the need for continued educational PSAs.

· There is limited wind resistant construction required in Hamilton County.

· Mobile homes require no building permit and are highly susceptible to tornadoes.

· There is only one public safe zone established in Colerain.

· There is a lack of weather radios in the community and there is a need of warning system in the rural areas of township.

Overall Goal

To reduce potential damage, save lives and to increase awareness of the hazards of tornadoes.
	
	

	Possible Activities
	Flooding

· Modify infrastructure to handle bigger storm events.

· Increase dissemination and coverage of community as it relates to a warning system.

· No Action.

· Work with Hamilton County and develop an overlay protection zone as it relates to flooding and differentiate between the different types.

· Education of landowners as to their responsibility with stream maintenance.

· Develop community-wide innovative clean-up programs along streams.

· Work with Hamilton County to create an ordinance or overlay for Colerain Township to severely limit or eliminate development in special flood hazard areas.

· Increase public awareness with innovative PSAs – children educational component.

· Innovative site plan designs incorporated existing green space reducing the amount of natural area disturbance.

· Encourage Hamilton County to modify existing flood plain and storm water regulations.

· In regard to existing structures in the floodplain create program for more buy-out’s, retrofits, elevated structures and flood proofing both on homes and utilities.

· Reevaluate zoning laws in regard to substantial improvement (cumulatively).

· Look at addressing comprehensive plans for Hamilton County and coordinate with the County.

· Coordinate with adjoining community and open dialog to work on floodplain and storm water issues (possibly address Phase II issues)

Severe Storms

· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Possibly target senior audience as well.

· Promote entities doing emergency standards on their own.

· No Action.

· Encourage local media coverage – “correctness.”

· Concentrate efforts on high-risk areas and expand effort to get the word out.

· Evaluate how other communities deal with steep terrain and snow emergencies.

Earthquakes
· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Possibly target senior audience as well.

· Promote entities doing emergency standards on their own.

· No Action.

· Increased standards (or encourage) Hamilton County to increase standards.

· Educate builders on available techniques that can be utilized.

· Evaluate possible long-term damage that can occur.  Foundation cracks etc.

Landslides
· PSA announcements on how landslides are associated with other hazards and focus PSAs are high hazard areas.

· PSA on how landslides are associated with vegetation removal (target contractors and property owners in high hazard areas).

· Buy-out existing structures in high hazard landslide areas.

· No Action.

· Educate developers with a PSA directed at them.

· Work with the Hamilton County to increase standards for development in high hazard areas.

· Create a hillside overlay district to prohibit or severely restrict development in high hazard areas as it relates to the potential for landslides.

Tornadoes
· No Action.

· Enhancement of the dissemination to the public and the total coverage of the township.

· Increase PSA campaigns to make them more creative/innovative.  Possibly focus on K-12 grade campaign.  Possibly target senior audience as well.

· Colerain Township to establish program to “purchase” weather radios and distribute to community.

· Focus on high-risk areas such as shopping malls to create safe zones.

· Encourage mobile home parks to “partner” to create public safe zones.

· Educate contractors on resistant materials.


	

	Adjournment
	Next meeting to be determined.
	The Core Group will be receiving information as it becomes available.  The next item you will be receiving is the Evaluation Matrix to review.


Appendix 7 – Public Meeting Agenda

Appendix 8 – Invited Participants

March 8, 2002

Mr. Frank A. Birkenhauer

Assistant Township Administrator

Director of Development

4200 Springdale Road

Colerain Township, Ohio 45251-1419

Dear   : 

Colerain Township is a local government that has already taken great strides in making their community Disaster Resistant.  They have built a community tornado shelter and are in the process of retrofitting the Senior Community Center that is within the special flood hazard area.  The Township has now committed to creating an All Hazards Mitigation Plan for their community and would like you to be a part of a Core Group of decision makers to help develop this plan.  

There will be an initial “kick-off” meeting on March 19th, 2002 at 6:00pm at the Colerain Township Administration Building.  The agenda of this meeting will consist of the following items:  

1. Discussion and Presentation of the All Hazard Mitigation Planning process

2. Establish meetings and important dates

3. Organize, schedule and conduct interviews  

4. Exchange information among Core Group Members

5. Establish a priority list of potential hazards

Fuller, Mossbarger, Scott and May Engineers, Inc. has been selected to lead this effort and brings to the table a substantial amount of experience in creating these types of plans.  

A light meal will be provided.  

If you have any questions before the kick-off meeting please do not hesitate to call or e-mail with questions or comments.

Sincerely,

Appendix 9 – News/Media Articles

Emergency Plan Ready for Public Comment

By Jennie Key, Community Editor

jkey@communitypress.com
Northwest Press – 10/31/02

http://www.communitypress.com
Colerain Township would like your two cents worth.

But it’s not money – it’s input officials seek.

The township has completed an All Natural Hazard Mitigation Plan and wants residents to comment.

A public hearing will be set at the November 26 meeting of the Colerain Township Trustees.  That meeting begins at 7 PM in the Colerain Township Government Complex, 4200 Springdale Road.

Frank Birkenhauer, Assistant Administrator for Colerain Township, said the All Natural Hazard Mitigation Plan has been developed by a committee that included representatives from the township, the Hamilton County Emergency Management Agency, and the Hamilton County Department of Public Works.

The plan outlines the history of natural disasters in the township, such as the 1998 flooding of West Fork Creek and the 1990 tornado that roared through parts of Colerain Township.  

It also identifies potential natural disasters and hazards that could befall the township, and discusses what has been done to alleviate the potential damage.

The plan also contains an emergency operations guide that outlines assignment of responsibilities to the different township departments in emergency situations.

The plan discusses the set up of an emergency operating center and has a sequencing guideline for disaster management operations.

Township Administrator, David Foglesong said he wants to make the plan part of the township’s overall disaster plan.

Birkenhauer said that in order to be eligible for funds through the Hazard Mitigation Grant Program, the township must have this plan in place.

“We are in the process of applying for $456,000 for Amarillo Drive,” he said.  “We need to have our plan completed.”

The plan is available at the Administration Office, Colerain Township Government Complex, 4200 Springdale Road.  Call 385-7500 for information.
Newspaper Clippings

Appendix 10- Action Items Schedule 


Colerain Township Contacts

Trustees, Clerk and Administration

4200 Springdale Road

Colerain Township, OH 45251

513-385-7500

513-245-6503 (fax)

Keith Corman, Trustee

kcorman@coleraintwp.org
Bernie Fiedeldey, Trustee

bfiedeldey@coleraintwp.org
Diana Lynn Rielage, Trustee

drielage@coleraintwp.org
Kathy Mohr, Clerk

kmohr@coleraintwp.org
David Foglesong, Administrator

dfoglesong@coleraintwp.org
Frank Birkenhauer, Asst. Admin/Director of Development

fbirkenhauer@coleraintwp.org
Zoning Department

4200 Springdale Road

Colerain Township, OH 45251

513-385-7505

513-245-6503 (fax)

Otis Spriggs, Zoning Administrator

ospriggs@coleraintwp.org
Jerry Quinn, Zoning Inspector

jquinn@coleraintwp.org
Parks and Services

4200 Springdale Road

Colerain Township, OH 45251

513-385-7500 or

513-385-6743

513-245-6503 (fax)

Greg Snyder, Director 

gsnyder@coleraintwp.org
Police

4200 Springdale Road

Colerain Township, OH 45251

513-385-7504

513-245-6603 (fax)

Steve Sarver, Police Chief

ssarver@coleraintwp.org
Fire Department

Headquarters

3251 Springdale Road

Colerain Township, OH 45251

513-825-6143

513-825-0475 (fax)

Bruce Smith, Fire Chief

bsmith@coleraintwp.org
Public Works

Road Department

4725 Springdale Road

Colerain Township, OH 45251

513-385-7502

513-245-6163 (fax)

Dennis Chapman, Director of Public Works

dchapman@coleriantwp.org
Senior and Community Center

4300 Springdale Road

Colerain Township, OH 45251

513-741-8802

513-741-9048

Kay Klosterman, Senior Center Director

kschaffer@coleraintwp.org



New Madrid Fault Line


Map provided by NOAA
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FUJITA SCALE FOR TORNADOES


F-0 Weak


Wind:  40-72 mph �Light Damage:  Some chimneys damaged, twigs and branches broken off trees, shallow-rooted trees pushed over, signboards damaged, some windows broken 


F-1 Weak


Wind:  73-112 mph �Moderate Damage:  Surface of roofs peeled off, mobile homes pushed off foundations or overturned, outbuildings demolished, moving autos pushed off the roads, trees snapped or broken; beginning of hurricane speed winds 


F-2 Strong


Wind:  113-157 mph �Considerable Damage:  Roofs torn off frame houses, mobile homes demolished, frame houses with weak foundations lifted and moved, large trees snapped or uprooted, light-object missiles generated 


F-3 Strong


Wind:  158-206 mph �Severe Damage:  Roofs and some walls torn off well-constructed houses; trains overturned; most trees in forecast uprooted, heavy cars lifted off the ground and thrown, weak pavement blown off the roads 


F-4 Violent


Wind:  207-260 mph �Devastating Damage:  Well-constructed houses leveled, structures with weak foundations blown off the distance, cars thrown and disintegrated, trees in forest uprooted and carried some distance away 


F-5 Violent


Wind:  261-318 mph �Incredible Damage:  Strong frame houses lifted off foundations and carried considerable distance to disintegrate, automobile-sized missiles fly through the air in excess of 300 feet, trees debarked, incredible phenomena will occur.











JULIE TO NUMBER THE YELLOW DOTS I HAVE MAP





Slip-prone Soil
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Ohio Disaster History According to FEMA


1989 Severe Storms & Flooding


1990 Severe Storms, Tornadoes & Flooding


1992 Severe Storms, Tornadoes & Flooding


1995 Severe Storms& Flooding


1996 Severe Storms& Flooding


1996 Severe Storms& Flooding


1997 Severe Storms& Flooding


1998 Severe Storms





Epicenters of past earthquakes in Ohio.





Landslides Triggered by Erosion


*Pictures are taken from Hamilton County Department of Public Works website.





Picture taken from Hamilton County Department of Public Works website
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Rotational Slump





Average Number of Tornadoes in the USA





Dedication Ceremony with former FEMA Director James L. Witt
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Landslide Prone Areas in Ohio





Sample of the matrix completed by Core Group Members.





Colerain Township’s dedication ceremony of the first multiple-use tornado shelter in the Midwest.
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Colerain Township Utilities





Water:		Cincinnati Water Works


Source:	Great Miami River


Excess Cap:	42,000,000 (gpd)


Sewer:		Metropolitan Sewer District


Treatment:	Primary and secondary


Excess Cap:	10,000,000 (gpd)


Electric:	Cincinnati Gas and Electric


Telephone:	Cincinnati Bell Telephone





�





Timeline that the Core Group followed to complete the plan.
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REPETITIVE LOSS





CRITICAL FACILITIES








DRAFT All Natural Hazards Mitigation Plan

i
Colerain Township, OH

Prepared for

Colerain Township Trustees

Hamilton County, Ohio

June 2003
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