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1.1 Plan Introduction  
 
This plan presents a comprehensive strategy to reduce the impacts of natural hazards in 
Washington County. The rising costs associated with natural disasters and the apparent increase 
in the rate of their occurrence has led to the need to identify additional ways to reduce the 
county’s vulnerability to natural hazards before the next disaster actually occurs. Disasters can 
have a heavy toll on individuals and local governments. In the past, natural hazards in 
Washington County have caused injury and loss of life, severe property damage, and interruption 
of the delivery of vital goods and services, disruption of local economies, and harm to the natural 
environment. Natural hazards are an inevitable fact. Human ingenuity can do nothing to stop a 
tornado or winter storm from occurring. Planning for natural hazards and implementing 
mitigation measures can reduce the impact of such events when they do occur. Monetary losses, 
personal injury, and loss of life can be reduced. The economic and social impact on the 
community as a whole can also be reduced. The purpose of this plan is to outline a strategy with 
specific programs and policies that can be implemented by Washington County and its two 
participating municipalities to reduce the impact of natural hazards on people, structures, and the 
natural environment. Please see Appendix F for glossary of terms. 
 
1.1.1 Washington County Background 

 
Washington County is the 10th largest county in Tennessee 
with an estimated 2008 population of 118,639.  The city of 
Johnson City (Incorporated) is the eighth largest city in the state 
with an estimated 2008 population of 61,990 . The county seat 
of Washington County is Jonesborough (Incorporated) with an 
estimated 2008 population of 5,221 .  
 
Washington County is located in northeastern Tennessee and is 

bordered on the north by Sullivan County, Tennessee; on the east by Carter County, Tennessee; 
on the west by Greene and Hawkins Counties, Tennessee; and on the south by Unicoi County. 
The major city in the county is Johnson City, which serves as a manufacturing, retail, education 
and healthcare center in the region. The county covers approximately 330 square miles or 
208,640 acres. Washington County is bordered by Boone Lake and the Holston River to the 
north, and the Nolichucky River and Cherokee National Forest at the county’s southern edge.  
The county’s total water area is 3 square miles. 

PROVIDED BY 
 WWW.JOHNSONCITYTENNESSEE.COM 

 
Major transportation corridors include Interstates 26 and 81; U.S. Routes 11, 19, 23, 93 and 321; 
Primary State Routes 67 and 381; Secondary State Routes 34, 36, 75, 91, 354, 359 and 400 and 
the CSX and Norfolk Southern Railway. 
 
1.1.2 History 
 
Washington County 
Washington County was established from the Washington District by an act of the North 
Carolina general assembly on December 18, 1777, and organized February 23, 1778.
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 Washington County’s territory initially included most of present-day Tennessee excepting along 
the current Virginia State Line, including the Holston Settlements. 
 
Johnson City  

Johnson City, Tennessee, without 
question, was historically a railroad town. 
Three railroads crossing in the middle of 
the downtown area propelled Johnson 
City from a village of 600 people in 1880 
to the fifth largest city in Tennessee with 
a population of over 25,000 in 1930. A 
test subject for nineteenth century railroad 
builders, Johnson City's physical layout is 

completely unique from almost any city in the nation.  It was one of the early experiments in 
rapid industrialization and the full throttle development of railroad- related industries and trade 
area expansion. Development of the railroad system was the missing element in tapping the 
natural resources (primarily timber and minerals) of the Appalachian region. Lacking the 
advantages of rivers for transport, Washington County, Jonesborough, and Johnson City 
aggressively supported railroad expansion as a way to “level the playing field” and take full 
advantage of the new “iron horse” that was changing America.  

PROVIDIED BY JOHNSONCITYDEPOT.COM 

 
Jonesborough 
Founded in 1779, Jonesborough is Tennessee's oldest 
incorporated jurisdiction and is the County Seat of 
Washington County.   Washington County was created 
in 1777 by an act of North Carolina as one of six 
counties on the western frontier.  This frontier would 
later become the State of Tennessee.   Frustrated with 
the lack of commitment from North Carolina to 
maintain and defend Jonesborough and other 
settlements, efforts were made to form a new state 
called the "State of Franklin" between 1784 and 1788. Jonesborough served as the State of 
Franklin's temporary capital until a decision was reached to remain part of North Carolina.  
When North Carolina ratified the new US Constitution in 1789, it ceded its western counties to 
the federal government and Jonesborough was placed under a territorial government.  Finally 
statehood was achieved on June 1, 1796, when Tennessee was admitted as the sixteenth state of 
the Union following a close vote in Congress.  

PROVIDIED BY WWW.JCEDB.ORG 

 
The town of Jonesborough and surrounding Washington County were home to Andrew Jackson 
and many founding fathers of the State of Tennessee.  Outstanding historic preservation efforts 
have made this town one of the most authentic historic districts from the period of 1790 to 1870 
in the nation. Jonesborough is home to the International Storytelling Center which features 
numerous special events and festivals annually. 
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1.1.3 What is Hazard Mitigation? 
 
Mitigation refers to the policies and activities that will reduce the area’s vulnerability to damage 
from future natural disasters in the long term.  Generally, these measures are programs that can 
be put in place before a disaster occurs.  There are a multitude of different types of mitigation 
programs that can be implemented.  In general, these programs fall into two categories: structural 
and non-structural.  Structural mitigation measures try to minimize the effect of hazards on 
people, buildings, and infrastructure.  This includes actions such as building dams and levees, 
flood-proofing homes, constructing tornado shelters, and instituting building codes that require 
wind resistant construction. 
 

Non-structural mitigation measures typically concentrate on identifying hazard-prone 
areas and restricting their use.  Examples include land use zoning, the selection of 
building sites, tax incentives, insurance programs, relocation of residents to remove them 
from the path of a hazard, the establishment of warning systems, and planning for at-risk 
populations. 

 
1.1.4 Disaster Mitigation Act of 2000 
 
This plan is designed to meet the requirements of the Federal Disaster Mitigation Act of 2000 
(DMA 2000).  The DMA 2000 established new hazard mitigation project funding mechanisms 
and new state and local planning requirements as conditions of project funding eligibility.  The 
DMA 2000 also provides specific criteria for the preparation and adoption of multi-
jurisdictional, “all-hazards” mitigation plans.  The Washington County Multi Jurisdiction Hazard 
Mitigation Plan was prepared to support the requirements of a mitigation plan for all 
participating local governments in the county.  DMA requirements specify that the following 
elements must be included in the plan: 
 

• Adoption by the local governing body.  The plan must include documentation that the 
local governing body has formally adopted the plan.  In a multi-jurisdictional plan, all 
participating local units of government seeking plan approval must individually adopt the 
plan.   

• All local units of government included in the plan must participate in the planning 
process. 

• The plan must document how the plan was prepared and who was involved in the 
planning process.  Public involvement is essential.   

• A risk assessment section should include: 
o Identification of the hazards likely to affect the area, noting data limitations and 

providing an explanation for eliminating hazards from further consideration. 
o A discussion of past events and description of their severity and resulting effects.   
o A description of the vulnerability in terms of land use and development so that 

mitigation options can be considered in future land-use decisions.
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• The plan must include a hazard mitigation strategy describing: 
o Goals to reduce or avoid long-term vulnerabilities to the identified hazards. 
o A range of specific mitigation actions and projects to be considered, with 

particular emphasis on new and existing buildings and infrastructure.   
o An action plan identifying how the actions will be prioritized, implemented, and 

administered by the local jurisdiction.   
o Emphasis on the extent to which benefits are maximized according to a cost 

benefit review of the proposed projects and their associated costs. 
o For multi-jurisdictional plans, there must be identifiable actions items specific to 

the jurisdiction requesting FEMA approval of the plan. 
o Provisions for reviewing, monitoring, and evaluating progress of the plan’s 

implementation.  The plan must also be updated at least every five years and re-
approved.   

 
1.1.5 Parts of the Plan 
 
The plan is divided into five sections to address FEMA requirements for a local mitigation plan. 
The five sections are: 

• Section 1 – Planning Process 
• Section 2 – Planning  Area 
• Section 3 – Risk Assessment 
• Section 4 – Mitigation Strategy 
• Section 5 – Plan Maintenance Procedures 

 
1.1.6 The Planning Process 
 
One of the key elements of any plan is participation. The Mitigation Plan for Washington County 
is no exception.  This planning process not only included consultation with various government 
agencies, but also the public, specifically the citizens of Washington County, TN.  The planning 
process is a continual cycle starting with public awareness for mitigation issues, plan 
development, adoption, implementation and back to public awareness for future updates of the 
plan. 
 
The Mitigation Plan for Washington County has a five year planning horizon, however the 
planning process is ongoing.  While plans are excellent tools they must continually be evaluated 
for effectiveness and modified as necessary.  Throughout the lifecycle of the mitigation plan 
comments are continually accepted from the public in preparation for future plans.  Shown below 
was the Planning Cycle that was used for the Washington County Mitigation Plan. 
 

• Mitigation awareness and preliminary framework for Mitigation Plan was completed. 
• Public input and consultation with jurisdictions and other agencies was conducted 
• Rough Draft Developed 
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• Initial Review by EMA Staff, LEPC and Core Mitigation Planning Team. This also 

included guidance from TEMA and crosswalk. 
• Additional public review and comment including a 30 day public comment period.  

Comments that were addressed are included in the final plan. 
• Final draft submitted to TEMA for approval. TEMA submits plan to FEMA for approval 

and then it is returned to the local EMA office pending local approval. 
 
1.1.7 Public Participation Challenges 
 
Effective public involvement requires the use of various techniques to engage the public.  Some 
of these tools include the use of the internet, direct involvement with neighborhood or citizen 
groups, public meetings, direct mailings, and other methods. 
 
The public requires interest, active participation and time. Many people have great demands 
placed on their time by their jobs, families, and lifestyles with little time remaining or 
willingness to be involved with community affairs.  Others may not show an interest in the 
planning process, but will become very vocal when disaster strikes. 
 
Involving the public also brings together viewpoints from people with various backgrounds and 
motivations.  This involvement can have positive results by bringing to light alternatives not 
considered, having the public “buy-in” or having the public take ownership of projects, thus 
becoming champions.  However, there are cases where the opposite can happen.  The general 
public can become divided on a project with no solution pleasing everyone.  In extreme cases 
this division of opinions can delay or even halt projects. 
 
In addition to these challenges, emergency management planning has the added issues of security 
and safety.  The Washington County/Johnson City Emergency Management Agency often deals 
with sensitive data and information which is by law not available to the general public, however 
there are also charged with involving the public in the planning process. 
 
1.1.8 Public Participation Plan Overview 
 
In the development of the mitigation plan for Washington County, Tennessee public input and 
agency consolation was solicited early on in the development of the plan.  A variety of 
techniques including public notices, comment periods, workshops, public hearings, newsletters, 
surveys, media relations, and committees/work groups were used to develop the framework of 
the mitigation plan. 
 
Early Involvement – Early involvement with local community leaders helped to determine 
suitable meeting forums and information formats to foster valuable input, especially when 
soliciting input from target populations including the traditionally underserved populations.  The 
WC/JC EMA solicited community leaders, including neighborhood associations that represented 
traditionally underserved populations for their input on emergency management planning 
activities. Please see Appendix A to view public comment information. 
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Committees – The EMA has adopted the approach to establish partnerships with existing 
committees that have an interest in emergency management and security.  One example of this is 
the partnership between the EMA and Regional Metropolitan Transportation Planning 
Organization which focuses on transportation safety and was directly responsible for establishing 
the emergency highway reference marker program for I-26 in Washington County, TN. This type 
of partnership is in addition to the standing Local Emergency Planning Committee which 
involves government, private industry and citizen leaders. 
 
Websites – Solicitation for public input to the Mitigation Plan for Washington County, 
Tennessee occurred early in plan development and continues throughout the planning process.  
An electronic copy of this hazard mitigation plan has been placed on three websites for the 
public review and comment. 
 

• http://www.johnsoncitytn.org – Emergency Management Section 
• http://www.washingtoncountytn.com – Emergency Services Section 
• http://www.jonesboroughtn.org – Main Webpage  

 
 
Public Notices – Public notices and/or advertisements were placed in the regional newspaper 
notifying the general public of public hearings on the mitigation plan.  While the public is 
engaged early on in the planning process an official notice will appear in the newspaper giving 
the general public an opportunity to comment on the Washington County Multi Jurisdictional 
Hazard Mitigation Plan.  The comment period will be a minimum of 30 days. The following is a 
list of locations for public notices regarding the hazard mitigation plan.  
 

• Johnson City Press http://www.johnsoncitypress.com 
o The Johnson City Press serves all jurisdictions in Washington County, TN. 

• Johnson City Government Channel  
o Covers Washington County, Johnson City and Jonesborough 

• Johnson City Municipal Building at 601 East Main Street, Johnson City, TN 37601 
o City of Johnson City Website http://www.johnsoncitypress.com  

• WC/JC EMA Office 333 East Maple Street, Johnson City, TN 37601 
• Jonesborough Town Hall 123 Boone Street, Jonesborough, TN 37659 
• Washington County Website  http://www.washingtoncountytn.com 
 

Participation Activities/Awareness- WC/JC EMA was awarded one of the final “Project 
Impact” grants from FEMA.  One aspect of the grant was to promote public awareness regarding 
natural and manmade hazards and mitigation efforts to reduce their impacts.  Staff and elected 
officials received mitigation awareness training in Washington D.C.  At the awareness training 
presentations were given on mitigation activities and the loss estimation software tool HAZUS 
MH.  Copes of the software were given to participants to assist with education, planning and 
mitigation.  This project greatly enhanced Washington County’s public outreach and 
involvement process.  Through the use of HAZUS MH, “what-if” scenarios are conducted on

http://www.johnsoncitytn.org/
http://www.washingtoncountytn.com/
http://www.jonesboroughtn.org/
http://www.johnsoncitypress.com/
http://www.johnsoncitypress.com/
http://www.washingtoncountytn.com/
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select hazards.  The results from these scenarios are integrated into presentations designed to 
stimulate public interest in mitigation and natural hazards. 
 
As emergency management professionals know HAZUS MH only addresses flood, earthquake 
and hurricane winds along coastal states.  With this realization, the WC/JC EMA did not try to 
present HAZUS MH as a complete solution to risk analysis, but merely one tool to assist in 
mitigation awareness and what potential losses might be expected from certain disasters. 
 
Since HAZUS MH is based on GIS technology and produces excellent visualizations through 
maps, reports, and three dimensional maps (based on elevation) showing the impacts of floods, 
great interest was generated by the public and private organizations.  The WC/JC EMA 
capitalized on this enthusiasm to effectively integrate awareness on other hazards. 
 
Listed below are some of the initial major outreach and mitigation awareness activities that 
involved the WC/JC EMA. 

• Johnson City Municipal Building March 4th, 2010 (Public Comment) Johnson City, TN 
• Jonesborough Visitor’s Center February 17th, 2010 (Public Comment) – Jonesborough, 

TN 
• Mitigation Plan presentation at ETSU – April 20, 2009 
• Mitigation Plan presentation at Johnson City 101 Citizens Government Academy – 

March, 24 2009 
• Mitigation Plan presentation at the Washington County LEPC – April 22, 2009 
• Public Safety Meetings – City of Johnson City – Weekly Meetings with management 

staff. 
• Volunteer Fire Association – Washington County – May 6, 2009 

 
These outreach meetings brought mitigation awareness to the public forefront for the region.  
Elected officials from all affected jurisdictions in the region including TEMA and FEMA 
attended at least one of these meetings.  Over one hundred and twenty people attended the 
Regional Mitigation Conference that was held in Johnson City, TN and sponsored by WC/JC 
EMA.  The meeting was advertised in the local paper and was open to the general public.  
Discussions were held on mitigation, natural hazards, and other related topics, which proved to 
be a stimulus for the public to be involved in the planning process. 
 
Through these beginnings WC/JC EMA has developed an excellent track record of public 
involvement in the community.  Today the WC/JC EMA continues to speak at schools, fire 
departments, hospitals, nursing homes, civic groups and other organizations.  All meetings for 
Washington County include the Town of Jonesborough, City of Johnson City and Washington 
County. 
 
Listed below are more recent outreach and public involvement activities conducted by staff to 
gather additional input in the development of the Mitigation Plan. 
 
Consultation with other Agencies – With information gathered from outreach and public 
awareness, local jurisdictions in Washington County were contacted for their input.  The 
Washington County Multi Jurisdictional Hazard Mitigation Plan is developed and maintained
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with all jurisdictions in the county.  These jurisdictions include the Town of Jonesborough, City 
of Johnson City and Washington County.  Unincorporated areas of Washington County are 
represented by the Washington County, TN government. 
 
In addition to the jurisdictions in Washington County, the WC/JC EMA regularly consults with: 
 

• FEMA 
• TEMA 
• Town of Jonesborough, City of Johnson City and Washington County 

 
The consultation process includes plan review, public work projects, transportation related 
projects and other mitigation projects independent of funding source.  Once a draft mitigation 
plan is developed, agencies will be sent a copy of the plan for their review.  Various departments 
and agencies throughout the region were consulted in the development of the mitigation plan. 
Listed in Table 1-1 are the various agencies that were involved in the consultation process. 
 

TABLE 1-1   WC/JC EMA AGENCY CONSULATION LIST 
Town of Jonesborough 
Bob Browning, Town Manager 
123 Boone Street 
Jonesborough, TN 37659 

City of Johnson City 
M.D.Peterson, City Manager 
601 East Main Street 
Johnson City, TN 37601 

Johnson City Metropolitan Transportation 
Planning Organization 
Glenn K. Berry 
137 West Market Street 
Johnson City, TN 37601 

Washington County LEPC  
Dan O’Brien, Chairman 
P.O. Box 70653 
Johnson City, TN 37614 

East Tennessee State University 
Dan O’Brien 
P.O. Box 70653 
Johnson City, TN 37614 

State of Tennessee Department of Health 
Regional Office: Northeast 
Shirley Hughes 
1233 Southwest Avenue Extension 
Johnson City, TN 37604-6519 

Washington County/Johnson City Health 
Department 
Tim Carson 
415 State of Franklin Road 
Johnson City, TN 37604-6093 

Washington County 
George Jaynes, County Mayor 
P.O. Box 219 
Jonesborough, TN 37659 

Washington County Highway Department 
Johnny Deakins, Superintendent 
608 Depot Street 
Johnson City, TN 37659 

Washington County Sold Waste 
Charlie Baines, Solid Waste Director 
P.O. Box 219 
Jonesborough, TN 37659 

East Tennessee Emergency Management Agencies 
Carter County EMA 
Director Position Currently Open 
801 East Elk Avenue 
Elizabethton, TN 37643 

Greene County EMA 
Bill Brown, Director 
310 South Main Street, Suite 2 
Greeneville, TN 37743 
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Hancock County EMA 
Jack Mullins, Director 
P.O. Box 402 
Sneedville, TN 37869 

Hawkins County EMA 
Gary Murrell, Director 
160 Washington Street 
Rogersville, TN 37857 

Johnson County EMA 
Jason Blevins, Director 
211 North Church Street 
Mountain City, TN 37683 

Sullivan County EMA 
Jerry Fleenor, Director 
3425 Hwy 126 Suite 201 
Blountville, TN 37617 

Unicoi County EMA 
Ed Herndon, Director  
P.O. Box 728 
Erwin, TN 37650 
 

Tennessee Emergency Management Agency 
Bill Worth, Area Coordinator 
803 North Concord Street 
Knoxville, TN 37919  
 

 
The goal of this consultation process is to keep all agencies informed of existing planned 
projects, coordinate their implementation when necessary, and to assist the planning process by 
resolving issues before major investments of time and funds is involved. 
 
The WC/JC EMA sponsors the Local Emergency Planning Committee.  The LEPC in 
Washington County is a volunteer organization comprised of industry specialists, university 
professors, first responders, business leaders and concerned citizens.  The LEPC serves to 
educate the community and officials on potential hazards, identify available resources, and 
possible mitigation activities.  While the LEPC has no binding power they play an important role 
in public awareness and recommending mitigation activities to county officials.  The Washington 
County LEPC meets quarterly.  All meetings are open to the public. 
 
1.1.9 Review Process 
 
The WC/JC EMA shall review and update the Washington County Multi Jurisdictional Hazard 
Mitigation Plan yearly. During this review WC/JC EMA will ensure the plan is consistent and 
current with the need of the community. During the development of the plan, as well as updates, 
the WC/JC EMA staff will use the techniques described throughout this document to ensure 
public involvement which includes the traditionally underserved.  Some possible activities to 
encourage involvement may be working directly with community leaders of the tradtionally 
underserved areas, attending community meetings, and conducting presentations on mitigation 
related issues.  
 
Once a draft mitigation plan has been completed it will be open to public comment for 30 days.  
During this period of time comments will be taken from the general public.  A public notice will 
appear in the regional newspaper stating comments on the Washington County Mule-
Jurisdictional Hazard Mitigation Plan are being solicited. 
 
The WC/JC EMA staff will then prepare a written response to the comments to be incorporated 
in the document or suggest amendments to the draft document as a means of summarizing, 
analyzing and reporting on the disposition of the comments. 
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While agencies listed in Table 1-1 were involved with the consultation process, in-depth 
cooperation was received from the following departments in the development of this plan. 
 

• Washington County Mayor’s Office 
• Washington County Highway Department 
• Johnson City Planning Department 
• Johnson City Metropolitan Transportation Planning Organization 
• Town of Jonesborough Town Administrator’s Office. 
• Johnson City Public Works 

o Traffic Division 
o Engineering Division 
o Storm Water Division 
 

1.1.10 Availability of Plans and Documents 
 
Copies of the adopted Washington County Multi-Jurisdictional Hazard Mitigation Plan shall be 
available in the WC/JC EMA office, City of Johnson City Municipal Building, Town of 
Jonesborough Town Hall and the Washington County Mayor’s Office. 
 
Washington County/Johnson City EMA provided an opportunity for the public to comment on 
the plan prior to plan approval. Documentation for these public comment sessions can be found 
in Appendix A, pages A-2 – A14. 
 
During the public review and comment period draft documents were available at the following 
locations along with comment forms for the general public. 
 
Johnson City Locations 
Washington County/Johnson City Emergency Management Office 
333 East Maple Street 
Johnson City, TN 37601 
 
Johnson City Municipal Building 
601 East Main Street 
Johnson City, TN 37601 
 
Johnson City Public Library 
100 West Millard Street 
Johnson City, TN 37601 
 
Jonesborough Locations 
Jonesborough Town Hall 
123 Boone Street 
Jonesborough, TN 37659 
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Washington County/Jonesborough Library 
200 Sabin Drive 
Jonesborough, TN 37659 
 
Washington County Locations 
Washington County Mayor’s Office 
103 West Main Street 
Jonesborough, TN 37659 
 
Washington County Library – Gray Branch 
5026 Bobby Hicks Highway 
Gray, TN 37615-3461 
 
Websites 
Johnson City Government Website – http://www.johnsoncitytn.org – EMA Link 
Washington County Government Website – http://www.washingtoncountytn.com – Emergency 
Services Link 
Town of Jonesborough Government Website – http://www.jonesboroughtn.org  
 
1.1.11 Washington County Core Planning Team 
 

TABLE 1-2 Core Regional Planning Team 2010 
TEAM MEMBER TITLE 

WASHINGTON COUNTY 
JOHNNY DEAKINS WASHINGTON COUNTY HIGHWAY SUPERINTENDENT 

MIKE RUTHERFORD WASHINGTON COUNTY ZONING 
TOWN OF JONESBOROUGH 

CRAIG FORD OPERATIONS MANAGER 
PHIL FRITTS FIRE MAJOR 
TODD WOOD TOWN ENGINEER (CONTRACT) 

CITY OF JOHNSON CITY 
GLENN BERRY MTPO 
JIM DONNELLY PLANNER 

ANDY BEST STORM WATER MANAGER 
WC/JC EMA 

NES LEVOTCH EMA DIRECTOR 
CHAD BRUCKMAN OPERATIONS/TRAINING OFFICER 

 
The Washington County Core Regional Planning Team is comprised of planners from the three 
jurisdictions that the plan will serve. Also included on this planning team is the WC/JC EMA 
Director and Operations/Training Officer who will provide guidance in the planning process.  
Please see Appendix A page A-20 for Core Team Meeting Dates and attendees. 
 
The Washington County Core Regional Planning Team met on January 20th, 2010 at 10:00 a.m. 
at the WC/JC EMA Office.  Each member was given a plan and assigned a section in the plan to 
review. Each member reviewed their assigned sections and forwarded all changes to the WC/JC 
EMA office.  After receiving these changes either additions or deletions the plan draft was 
updated.  

http://www.johnsoncitytn.org/
http://www.washingtoncountytn.com/
http://www.jonesboroughtn.org/
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2.1 Planning Area 
Section 2.0 of the Washington County Multi-Jurisdiction Hazard Mitigation Plan provides 
demographic and geographic information for Washington County.  This information acts as a 
base for development of hazard mitigation strategies.  Please see Appendix B to view data for 
this section. 
 
2.1.1 General Geography 
 
Washington County 
Washington County was established from the Washington District by an act of the North 
Carolina general assembly on December 18, 1777, and organized February 23, 1778. 
Washington County’s territory initially included most of present-day Tennessee excepting along 
the current Virginia State Line, including the Holston Settlements.  
 
Washington County’s earliest settlers consisted primarily of pioneer families from North 
Carolina and Virginia, many of whom later created the Watauga Association. The hardy 
Wataugans helped win the Battle of Kings Mountain, and later were instrumental in the creation 
of the former State of Franklin. 
 
Washington County, TN is located in Upper East Tennessee.  The estimated population for 
Washington County was obtained from the 2008 U.S. Census Estimate showing the estimated 
population to be 118,639.  
 
 
The Town of Jonesborough is the county seat 
for Washington County, TN and has an 
estimated 2008 population of 5,221. 

Town of Jonesborough 

 
 
 
 
 
  

 City of Johnson City 
 
 
 
 
 
 
 
 
The City of Johnson City is the largest city within 
Washington County with the 2008 estimated population of 
61,990. 
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Washington County, Tennessee’s total land 
area is 330 square miles with 327 square miles 
in land and 3 square miles in water.  
Washington County’s highest elevation is that 
of Buffalo Mountain. This ridge is 2,700 feet 
high and is the location of Buffalo Mountain 
Park located inside the city limits of Johnson 
City. The rest of Washington County is 
comprised of picturesque rolling hills to the 
north and mountain ridges to the south. The 
City of Johnson City is the largest incorporated 
city within Washington County and measures 
39.3 square miles in land area and .3 square 
miles in water area.  
 
Table 1 illustrates population date from the 
1980, 1990 and 2000 census 

 
Table 2 illustrates recent population trends for Johnson City, Jonesborough, the unincorporated 
areas, and that of Washington County proper. 
 
 
Table 1:  Washington County Population 1980 to 2000 by Jurisdiction 
Jurisdiction 

CENSUS 
1980 

% of 
County 

CENSUS 
1990 

% of 
County 

CENSUS 
2000 

% of 
County 

Growth 1980 - 1990 Growth 1990 - 
2000 

Number % 
Change Number %  

Change 
Johnson City 39,738 44.8% 49,381 53.5% 55,469 51.7% 9,643 19.5% 6,088 11% 
Jonesborough 2,829 3.1% 3,091 3.3% 4,168 3.9% 262 8.5% 1,077 26% 
Unincorporated 46,188 52.1% 39,843 43.2% 47,561 44.4% -6,345 -16% 7,718 16.2 % 
County Totals 88,755 100% 92,315 100% 107,198 100% 3,560 3.9% 14,883 14% 
Source: U.S. Census 1980, 1990, 2000. 
 
 

Table 2:  Annual Estimates of the Population for Areas in Washington County, TN:  
July 1, 2003 to July 1, 2008 

Area 

Resident Population Estimate (July 1) 

Resident 
Population 

Census 
Estimates 

Base April 1, 
2000 

Census 2000 
Population 

2008 2007 2006 2005 2004 2003   
         
Johnson City 61,990 60,990 60,333 58,718 57,658 57,251 55,485 55,469 
Jonesborough 5,221 5,038 4,735 4,550 4,483 4,399 4,168 4,168 
Unincorporated 
Washington Co. 51,428 50,442 49,568 49,239 48,786 48,339 47,545 47,561 

County Totals 118,639 116,470 114,636 112,605 111,093 110,143 107,198 107,198 
Source: Population Estimates Branch, U.S. Census Bureau 
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Civil Divisions 
There are two municipalities within Washington County. The first is the City of Johnson City, 
which is the larger of the two municipalities. The second is the Town of Jonesborough which is 
the county seat. Washington County also contains numerous unincorporated areas which are 
represented by Washington County. 
 
2.2 General Land Use/Development Patterns 
To assess potential hazard risk, it is important to inventory and examine the County’s current 
land uses and patterns of development. This helps identify areas that may be particularly 
vulnerable. 
 
2.2.1 Forestry and Agriculture 
The majority of Washington County, Tennessee is comprised of rural areas and farm land. The 
land within both incorporated cities is comprised of residential neighborhoods, business districts, 
school properties and community park properties. 
 
2.2.2 Residential Development 
Residential concentrations are scattered throughout the county. However, there are concentrated 
areas of residential development within the Town of Jonesborough and City of Johnson City. 
There are also numerous small concentrations of residential development taking place 
throughout Washington County, TN. Table 3 illustrates U.S. census projections from 2005 to 
2025. 
 

Table 3:  Washington County Census projections 2005 - 2025 
 2005 2010 2015 2020 2025 
Washington 112,764 120,236 127,230 133,790 140,467 
      
Johnson City 57,329 61,224 64,887 68,340 71,848 
      
Jonesborough 4,488 4,809 5,115 5,405 5,703 
      
Unincorporated 50,868 54,118 57,126 59,938 62,803 
      
Source: U.S. Census Projections 2005-2025 

 
 
2.2.3 Commercial and Industrial Development 
Industrial development is currently taking place in the Washington County Industrial Park which 
is located off of Hwy 11e in the unincorporated area of Washington County called the Telford 
Community.  There are also industrial areas in both the Town of Jonesborough and the City of 
Johnson City.   
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Commercial Development is currently taking place along State of Franklin Road in North 
Johnson City and North Roan Street, where there is a large amount of newly constructed 
shopping areas. The Town of Jonesborough has also been experiencing a growth in commercial 
development along East/West Jackson Blvd which is also classified as Tennessee State Highway 
11 E.  
 
2.2.4 Transportation 

 
Roadways 
Interstate 81 North/South runs through Washington County on its north end. Interstate 26 
intersects Interstate 81 near Kingsport and travels south through Johnson City to the North 
Carolina State line and the Virginia State line to the north.  Interstate 26 serves as Johnson City’s 
primary route to the Port of Charleston, South Carolina. There has been substantial growth along 
I-26. US Highway 11E runs through Washington County from the Greene County Line to the 
Sullivan County Line running West/East. Tennessee State Route 81 runs from Interstate 81 to the 
north to Interstate 26 to the South.  State Route 107 runs from the Greene County State line 
through the Chuckey Community to 81 South.  
 
The State of Franklin Road (State Route 381) forms a loop around the northwest and southern 
portions of Johnson City. It connects the downtown district with the ETSU/MED TECH 
COORIDOR complexes northward to intersect with I-26.   
 
Transit 
Washington County has a public school system and along with this they also maintain a public 
transportation system for school children. The City of Johnson City also maintains a transit 
system for school children along with a public transit system that has numerous stops throughout 
the city to promote the idea of public transportation throughout the City of Johnson City.  
 
Airports 
Washington County does not have a airport within it’s jurisdiction but is serviced by the Tri-
Cities Regional Airport which is located on 1,040 acres of land in Blountville, Tennessee.  
 
Railroads 
In addition to the major railroad transportation service provided by CSX and Norfolk Southern, 
Johnson City offers local offices for Clinchfield and East Tennessee Railway Corporation. There 
are two boxcar loading stations in Johnson City. CSX and Norfolk Southern rail transportation 
can also be found in the Town of Jonesborough and the unincorporated areas of Telford, 
Limestone, Gray and Boones Creek.  
 
2.2.5 Surface Water 
Washington County has a small amount of surface water that is within our jurisdiction. 
Washington County has 3.5 square miles of surface water which consist of Boone Lake and the 
Nolichuckey River.  
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2.2.6 Floodplains 
The primary value of floodplains is their role in natural flood control.  Floodplains represent 
areas where excess water can be accommodated or stored in a flood event.  If uninterrupted by 
development, the areas shown on a map as floodplains should be able to handle the most severe 
flood., i.e. the 100 year storm that has a one percent chance of occurring in any given year. There 
are numerous floodplain areas that have been identified within Washington County.  
 
2.2.7 Wetlands 
Wetlands consist of transitional areas between uplands and open water.  Wetlands perform 
important ecological functions, such as flood water storage and water treatment.  In addition, 
they provide wildlife habitat and recreational opportunities.  We have a few wetland areas in 
Washington County but only a few large areas of wetlands. 
 
The largest area of wetlands is located in the Town of Jonesborough on both sides of Highway 
11E at its intersection with New Hope Road and Persimmon Ridge Road. There are about 4.5 
acres of wetlands on the north side of Highway 11E at this intersection and on the south side of 
this same intersection in another 6 acres of wetlands.  The south side wetlands are adjacent to the 
Town of Jonesborough’s Wetlands Water Park.  On the south side of the water park is another 
couple of acres of wetlands.  
 
2.2.8 Emergency Services and facilities 
Public emergency services are an important resource to hazard mitigation planning because these 
services will have direct involvement in a hazard event. Washington County has one career fire 
department, Johnson City Fire Department, one combination career/volunteer fire department, 
Jonesborough Fire Department and 6 volunteer fire departments: 

• Embreeville V.F.D. 
• Gray V.F.D 
• Fall Branch V.F.D. 
• Limestone V.F.D. 
• Nolichuckey V.F.D 
• Watauga V.F.D. 

Washington County has the following Law Enforcement agencies: 
• Washington County Sheriff’s Office 
• Johnson City Police Department 
• Jonesborough Department of Public Safety 
• ETSU Public Safety 
• Veterans Affairs Police 
• Tennessee Highway Patrol Fall Branch Office 
• Washington County Constables. 

Washington County has the following E.M.S. service: 
• Washington County/Johnson City E.M.S. 

Hospitals 
• Mountain States Health Alliance (Johnson City Medical Center & North Side Hospital)
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There are a variety of Emergency Service Agencies within Washington County.  
 
2.2.9 Parks 
Parks are susceptible to high winds, heavy precipitation, ice and surface water contamination due 
to a variety of hazards. The City of Johnson City operates 17 parks.  
 
Johnson City Parks 

• Buffalo Mountain Park 
• Cardinal Park 
• Carnegie Park 
• Carver Park & Recreation 
• Civitan Park 
• Kiwanis Park & Recreation 
• Legion Recreation Center 
• Lions Park 
• Metro Kiwanis Park 
• Optimist Park 
• Paul Chrisman Park 
• Powell Square Park 
• Rotary Park 
• Skate Park at Freedom Hall 
• Veterans Park 
• Willow Springs Park 
• Winged Deer Park 

 
The Town of Jonesborough operates 4 parks including their Wetlands Water Park complex 
which also has pavilions, baseball fields, and walking trails.  
 
Town of Jonesborough Parks 

• Mills Spring Park 
• Wetlands Water Park Complex 
• Depot Street Park 
• Stage Road park 

 
Washington County does not operate any specific parks and recreation areas. All play grounds 
and ball fields associated with the county are located on school grounds.  
 
2.2.10 Critical Community Facilities 
Critical community facilities are of particular importance in hazard mitigation planning for a 
number of reasons.  These types of facilities can house large numbers of people and are also 
important to the day-to-day function of a community; therefore they are vulnerable to damages 
caused by hazards.  Those same facilities may also be needed to provide shelter or medical care 
during a hazardous event.  For example, hospitals are needed to treat people who have been 
injured in a hazardous event.  Likewise if a hospital were to be hit by a tornado, patients and staff 

http://www.johnsoncitytn.org/index.php?page=171
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would be in danger and millions of dollars worth of medical equipment could be lost or 
damaged.  Due to the size of Washington County and the number of incorporated and 
unincorporated jurisdictions, a table listing critical community facilities in the county can be 
found in Appendix B.   
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3.1 Hazard Identification and Prioritization 
 
Risk assessment is the process of measuring the potential loss of life, personal and economic 
injury, and property damage resulting from natural or man-made hazards. The results of this risk 
assessment assisted Washington County and its incorporated municipalities in identifying and 
understanding their risk from natural and man made hazards.  This information also serves as the 
foundation for the development of the mitigation plan as well as strategies to help minimize risks 
from hazardous events. 
 
This risk assessment followed the methodology described in the FEMA publication 386-2 
“Understanding Your Risk – Identifying Hazards and Establishing Losses” and was based on a 
four step process which includes: 
 

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

 
Using FEMA guidance as well as Section 322 regulations for developing local hazard mitigation 
plans, a risk assessment that identifies the following was developed 
 

• The hazards to which the county and its communities are susceptible. 
• The impact of these hazards on physical, social, and economic assets. 
• The areas within the county most vulnerable to these hazards. 
• The potential costs of damages or costs avoided through future mitigation projects. 

 
 
Hazard Identification 
 
The first step in the risk assessment process was to identify each of the hazards that could occur 
within Washington County, Town of Jonesborough and the City of Johnson City.  This hazard 
process began with researching previous hazard events based on historical data compiled by the 
National Climate Data Center of the National Oceanic Atmospheric Administration from 1950 to 
2009. Additional data collection resulted from research of newspaper reports, personal 
experiences, public records, Emergency Management Records and the internet. From this 
information it was determined that the following natural hazards and man made hazards would 
be assessed.  Washington County has been involved with three disaster declarations since 1998. 
The 1998 Declaration was in response to sever storms and flooding. The 2001 was due to severe 
flooding and the 2005 assistance was in response to receiving Hurricane Katrina victims.  Please 
see Appendix C pages C-8 and C-9  to review Washington County Disaster Declarations. 
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TABLE 3-1 EVALUATION RANKING PROCESS 
Hazard (Natural) Jurisdiction Historical/Probability Vulnerability Severity of 

Impact 
Score Ranking 

Flood 
Washington County 12 12 12 

36 
4 

Jonesborough 12 12 12 4 
Johnson City 12 12 12 4 

Severe Storm 
(Hail, Lighting & High 

Winds) 

Washington County 18 12 12 
42 

2 
Jonesborough 18 12 12 2 
Johnson City 18 12 12 2 

Severe Winter Storm 
(Snow, Ice, Hail) 

Washington County 12 18 18 
48 

1 
Jonesborough 12 18 18 1 
Johnson City 12 18 18 1 

 
Tornado 

Washington County 6 12 12 
30 

7 
Jonesborough 6 12 12 7 
Johnson City 6 12 12 7 

 
Earthquake 

Washington County 6 12 12 
30 

6 
Jonesborough 6 12 12 6 
Johnson City 6 12 12 6 

 
Extreme Temperatures 

Washington County 6 12 6 
18 

10 
Jonesborough 6 6 6 10 
Johnson City 6 6 6 10 

Drought 
(includes urban, 

agriculture) 

Washington County 6 12 12 
30 

8 
Jonesborough 6 12 12 8 
Johnson City 6 12 12 8 

Fire 
(Wildfire, Urban) 

Washington County 12 12 18 
42 

3 
Jonesborough 12 12 18 3 
Johnson City 12 12 18 3 

Geologic 
(Expansive Soils, 
Landslide, Land 

Subsidence) 

Washington County 6 6 6 
18 

11 
Jonesborough 6 6 6 11 
Johnson City 6 6 6 11 

Hazard (Man Made) Jurisdiction Historical/Probability Vulnerability Severity of 
Impact 

  

 
Dam Failure 

Washington County 6 12 12 
30 

9 
Jonesborough 6 6 6 9 
Johnson City 6 12 12 9 

 
Hazardous Materials 

Washington County 12 12 12 
36 

5 
Jonesborough 12 12 12 5 
Johnson City 12 12 12 5 

Source: National Climatic Data Center 
 
 
Ranking System Explanation 
 
 

1. Historical/Probability – Utilizes past occurrences as a guide to predicting the 
probability for future occurrences. 

 
• The average number of reportable/damage producing hazard events in a 

jurisdiction since 1950. 
 
RISK LEVEL NOMENCLATURE 
LOW=6 0 TO 10 OCCURENCES SINCE 1950 
MEDIUM =12 11 TO 50 OCCURENCES SINCE 1950 
HIGH=18 MORE THAN 50 OCCURENCES SINCE 1950 
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2. Vulnerability – Identifies the affected populace based on proximity to the hazard. 

 
• The percentage of people adversely affected by the hazard occurrence. 
 

RISK LEVEL NOMENCLATURE 
LOW=6 LESS THAN 10% OF THE TOTAL POPULATION OF THE JURISDICTION 
MEDIUM =12 10% TO 25% OF THE TOTAL POPULATION OF THE JURISDICTION 
HIGH=18 MORE THAN 25% OF THE POPULATION OF THE JURISDICTION 
 

3. Severity of Impact – Estimates the severity by considering people, property, 
environment and infrastructure. 

 
• The worst conceivable impact to human life and property resulting form a hazard. 

RISK LEVEL NOMENCLATURE 
LOW=6 MINOR INJURIES (UNDER 50) & PROPERTY DAMAGE (UNDER $1,000,000) OR LESS 

THAN 24 HOUR SHUTDOWN OF ESSENTIAL FACILITIES. 
MEDIUM =12 SERIOUS INJURY (MORE THAN 50) & MAJOR PROPERTY DAMAGE (STRUCTURAL 

STABILITY), ($1,000,001 TO $15,000,000) OR 24-72 HOUR SHUTDOWN OF 
ESSENTIAL FACILITIES. 

HIGH=18 MULTIPLE DEATHS (MORE THAN 5) & PROPERTY DESTROYED OR DAMAGED 
BEYOND REPAIR (MORE THAN $15,000,000) OR MORE THAN 3 DAYS OF 
SHUTDOWN FOR ESSENTIAL FACILITIES. 

 
Evaluation Results 
This evaluation process left six hazards to be addressed in the Hazard Mitigation Plan, in order 
of priority: 
 

1. Severe Winter Storm (Snow, Ice, Hail) 
2. Severe Storms (Hail, Lightning and High Winds) 
3. Fire 
4. Flooding 
5. Hazardous Materials (Interstate 81, Interstate 26, Hwy 11 e) 
6. Earthquake 

 
Tornados, Extreme Temperature, Drought, Geologic incidents and Dam Failure were not 
included in this plan because they have a very low risk of occurrence in Washington County, 
Tennessee. 
 
3.2 Vulnerable Structures/Facilities 
 
Some specific vulnerabilities and estimated losses are documented in the following risk 
assessment, however there are a number of structures and areas within each jurisdiction that are 
vulnerable to different types of hazards.  Due to the large number of structures and multiple 
jurisdictions covered in this plan, a table listing these structures and facilities and their 
respective jurisdiction is included in Appendix B on page B-5. 
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3.3 Vulnerability and Risk Assessment by Hazard 
 
3.3.1 Severe Winter Storm  
 
Hazard Analysis 
 
Winter storms can vary in size and strength and include heavy snowfall, freezing rain, sleet, ice, 
and/or blowing and drifting snow.  Extremely cold temperatures accompanied by strong winds 
can result in severe wind chills that result in frostbite, hypothermia and even death 
 
A heavy snowstorm is considered to be an event where four or more inches of snow fall in 12 
hours or less.  An ice storm is defined as an event with ice accumulations of a quarter inch or 
more in 12 hours or less.  A blizzard is the extreme end of a winter storm.  A blizzard is defined 
as an event with sustained or frequent wind gusts of over 35 miles per hour, with falling or 
blowing snow causing visibilities near or less than a quarter-mile for three or more hours. Please 
refer to Appendix C Table 1 on page C-1. 
 
History in Washington County, Tennessee 
 
According to the National Climatic Data Center Washington County in East Tennessee has 
experienced 30 recorded snow events from 12/20/1993 through 2/11/2006. The total estimated 
loss to the jurisdictions during these events is estimated by the NCDC at $2 million.  Winter 
storms in Tennessee often include extreme cold and ice.  These storms are especially hazardous 
in terms of closing emergency routes, creating power and utility failures, and immobilizing 
economic activity.  Because of the state’s general mild winters, major storms occur about once 
every five years.  When they do occur, they typically affect as much as half of the state’s 
population. The potential exists that a major storm could affect the entire state.  
 
The landmark winters of the nineteenth century were in 1835 and 1898.  February 5, 1835, was 
called “Cold Friday” because so many cattle and hogs froze to death that day.  The most arduous 
blizzard seasons of the twentieth century were those of 1945, 1951, and 1993. In March of 1993 
the “Storm of the Century” struck the eastern half of the state, killing 18 people and causing $18 
million in damage.  In 1994, a major ice storm created massive utility outages and road damage 
over two thirds of the state.  The net result was over $100 million in damages and was the largest 
disaster in the state’s history. Additionally, major snowstorms affected the citizens of Tennessee 
in 1996 and 1998, required both state and federal response.  The total combined cost of these 
winter storms were approximately $25 million. 
 
Vulnerability Assessment 
Winters storms are a serious health risk to county residents and can also cause significant 
property damage.  Heavy snow and Ice accumulation can cause roofs and power lines to 
collapse.  Down power lines can cause widespread power outages leaving businesses, critical 
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facilities and residences without electricity.  Perhaps most importantly, it can also isolate people 
from assistance or services due to icy conditions and downed trees and power lines blocking 
roadways. 
 
Power outages resulting in loss of heat is of particular concern.  As mentioned, the most serious 
health risks associated with winter storms and extremely cold temperatures are frostbite, 
hypothermia, and sometimes death resulting from these conditions.  Elderly people and children 
under the age of one year are most susceptible to the negative health effects of cold temperatures.  
 
Winter storm damage is often widespread and can affect numerous other resources.  Other 
resources that may be affected by a winter storm include: 

• Community facilities – access to healthcare/emergency services and schools 
• Public service – Police and Fire Departments, Social service organizations/Shelters 
• Utilities – power lines, telephone lines, radio and cell towers 
• Transportation – icy roads, white out conditions, public transit not available 
• Residential – trees, roofs 
• Commercial – roofs, temporary closure of business, deliveries 
• Agriculture – outbuildings, crops, livestock, equipment 

 
Winter storms usually cover the entire region, and there are no specific areas in Washington 
County that would have more of a risk than other areas. 
 
Future Probability and Potential Dollar Losses 
 
According to the NCDC there have been 30 winter storm events from December 20th, 1993 
through February 11th, 2006. Based on historical data, Washington County can expect on the 
average of 2 winters storm events each year. During the years referenced our area was affected 
by “El Nino”. After 2006 this condition wasn’t as prevalent but according to the National 
Weather Service the “El Nino” has resurfaced and we are starting to see the same patterns that 
we did in the early 1990’s.  
 
It is difficult to estimate potential future losses for winter storms.  Typically, costs are minor and 
widespread and include minor auto accidents and additional time for workers to remove snow.  
As a result, these costs are not usually compelled or even tracked.  However, winter storms can 
be potentially disastrous, especially in the event of a major ice storm. The NCDC estimates a 
total property loss for the data given at around $2 million dollars.    
 
3.3.2 Severe Storms (Hail, Lightning and High Winds) 
 
Hazard Analysis  
 
According to FEMA, a thunderstorm is formed from a combination of moisture, rapidly rising 
warm air and a force capable of lifting air such as a warm and cold front, a sea breeze or a 
mountain.  All thunderstorms contain lightning. Lighting is an electrical discharge that results 
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from the building up of positive and negative charges within a thunderstorm.  When buildup 
becomes strong enough, lightning appears as a “bolt”.  This flash of light usually occurs within 
the clouds or between the clouds and the ground.   A flash of lightning usually occurs within the 
clouds or between the clouds and the ground.  A bolt of lighting reaches a temperature 
approaching 50,000 degrees Fahrenheit in a split second.  The rapid heating and cooling of air 
near the lightning causes thunder.  In the United States, between 75 and 100 Americans are hit 
and killed each year by lightning.   
 
According to the National Weather Service, a typical thunderstorm is 15 miles in diameter and 
lasts an average of 30 minutes.  Thunderstorms may occur singly, in clusters, or in lines.  Thus, it 
is possible for several thunderstorms to affect one location in the course of a few hours.  Some of 
the most severe weather occurs when a single thunderstorm affects one location for a more 
extended period of time.  Thunderstorms can carry an arsenal of accompanying hazards.  In 
addition to thunder and lighting, thunderstorms include heavy rain, high winds and hail.  Hail is 
produced by many strong thunderstorms and can be smaller than a pea and as large as a softball.  
Heavy rains in short periods of time or steady rain for longer periods of time can also result in 
flooding and flash flooding.   
 
Straight line winds can exceed 100 miles per hour and are responsible for most thunderstorm 
damage.  One type of straight line wind, the down burst, can cause heavy damage equivalent to a 
tornado.  Thunderstorms are associated with tornadoes and heavy rains that lead to floods.  
 
Tropical Depressions are organized systems of clouds and thunderstorms with a defined 
circulation and maximum sustained winds of 38 mph or less.  They almost always are connected 
with hurricane activity that forms over oceans.  Tropical storms are associated with heavy rain, 
high wind, thunderstorms, and high intensity rainfall in short periods.  These storms are medium 
to large in size and are capable of producing dangerous winds, torrential rains, and flooding, all 
of which may result in significant property damage and loss of life. 
 
History in Washington County, Tennessee 
 
Thunderstorms are common in East Tennessee and we find the most severe storms occur during 
the summer months and then again during November before finally tapering off before the cold 
of winter finally moves south.  In the summer months of 2009 East Tennessee experienced an 
unusually seen round of severe weather move through the area over a two week period. Western 
Tennessee experienced worse weather with tornadoes. During June a funnel cloud move west to 
east over the northern part of Johnson City, Tennessee. Damages during this two week period for 
Washington County were estimated at around $250,000 dollars.  Please refer to Appendix C 
Table 2, 3 & 4 on pages C-2, C-3, C-4, C-5 and C-6. 
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Future Probability and Potential Dollar Losses 
 
According to the NCDC Washington County has experienced a total of 153 reported events 
between 1950 and 2009. After analyzing the data received from the NCDC we came to the 
conclusion that the majority of the events were caused by thunderstorms, 119 events, being 
reported to the NCDC. The total damage estimated by the NCDC was over $4 million dollars. 
Based on the $4 million dollar reported estimate Washington County can expect to experience on 
the average loss of $29,000 per severe storm. Washington County can also expect to experience 
on the average of three severe storms per year. Historically Washington County has experienced 
only two severe weather events that caused more than $1 million dollars in damages. The fist 
event was recorded as occurring on 4/11/1995 with over $1 million dollars in damages caused by 
High Winds and a second event occurring on 10/5/1995 that caused over $2 million dollars in 
damages specifically from High Winds. 
 
3.3.3 Fire 
 
Hazard Analysis 
Fire refers to the natural phenomenon that occurs whenever a combustible fuel source comes into 
contact with oxygen at an extremely high temperature.  A forest fire is an uncontrolled fire 
occurring in a forest or in woodlands outside the limits of incorporated villages or cities.  A 
wildfire constitutes uncontrolled burning in brush, marshlands, grasslands or fields.  Most fires 
are started by humans, the most common cause being careless burning of debris.  Natural fires 
caused by lightning only account for one percent of all forest fires and wildfires.  Natural fires 
are healthy and essential to a forest ecosystem.  The USDA Fire Service indicates that the state is 
in an ecosystem zone in which natural fires occur approximately every 125 to 180 years. 
 

Forest Fires and wildfires are most likely to occur in the spring and early 
summer from March to July and also in the fall from late August through 
October.  The season length and peak months may vary greatly from year 
to year.  Factors influencing season length or fire frequency can include 
land use, vegetation, and amount of combustible materials present.  
Weather conditions such as wind, low humidity and drought are also major 

factors. The Tennessee Division of Forestry requires that burn permits be issued October 15th – 
May 15th of each year. This is the identified time frame where most wild fires occur. 
 
We also need to address Urban Fire Hazards. Areas of Downtown Johnson City and Downtown 
Jonesborough are prone to fires that occur in the historic buildings.  The Town of Jonesborough 
has identified its downtown area as a “Historic District” and depends on this historic district as 
an attractor for tourism.  The Town of Jonesborough has gone to great strides in developing their 
downtown district and depends on the downtown area economically. The threat of fire in the 
downtown area of the Jonesborough can have a huge economic impact on Jonesborough’s 
economy.  The City of Johnson City has also been committed to a downtown revitalization 
project and any fires that can occur within the downtown area can be detrimental and have an 
economic impact.   
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History in Washington County 
 
The wild fire threat is always present in Washington County because of the large amount of farm 
land and fields.  During the dry summer months and fall fire season these areas are prone to fire 
because of local residents conducting controlled burns that become out of control.    
 
Buffalo Mountain Park is a 725-acre natural resource area obtained in a land swap with the U.S. 
Forest Service in 1994. The park is located on the North Slope of Buffalo Mountain and consists 
of steep topography and densely forested land. The park functions as a nature preserve primarily 
for hiking, picnicking, and nature programs.  In May 2008, during the drought that we 
experience in this area for about two years, a wildfire erupted on the top of Buffalo Mountain.  
The fire involved about 100 acres on top of Buffalo Mountain. The fire started in the National 
Forest and spread quickly to the park area run by the City of Johnson City. The fire lasted for 
days and was finally extinguish by the U.S. Forestry Service along with mutual aid agencies. The 
City of Johnson City’s public safety communications towers are located on top of Buffalo 
Mountain and were also in danger of being damaged by the fire.  
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Urban fires are also a threat to both the downtown areas of Johnson 
City and Jonesborough. A large fire destroyed close to a city block 
of apartments that were under renovation in Johnson City on April 

13th, 2009. This fire was determined 
to be arson after investigation. Twenty 
years earlier on Christmas Eve the 
City of Johnson City experienced an 
even more deadly fire which occurred at the John Sevier Center. 
On this night a fire on the first floor caused smoke to billow 
throughout the building which killed 16 people. The firefighters 
worked all night to evacuate the building and recover the dead. 

This building had been converted from a hotel to a retirement home for those people who are on 
fixed incomes. The fire codes were improved as mitigation action to prevent further tragedies.  

WATAUGA AVE FIRE 
JOHNSN CITY PRESS 

JOHN SEVIER CENTER 
EMA ARCHIVES 

 
The Town of Jonesborough has also had some close calls with numerous minor fires in the 
historic buildings and has had one major fire in the past ten years in a business called the “Pig 

and Slipper”. This fire was caused by a power surge after the power 
had been knocked out by storms the night before the fire occurred. 
When the shop owners realized that the power was not coming back 
on they left the building but did not shut the power off as they 
usually did every night. When the power came back on during the 
night the power surge caused the fire in this structure totally gutting 
the first floor of this business. 

DOWNTOWN JONESBOROUGH 
EMA ARCHIVES 
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Vulnerability Assessment 
 
The data provided for the wildfire assessment was received from the Tennessee Division of 
Forestry. From 2004 – 2009 Washington County, Tennessee has seen 2,300 acres burned.  40% 
of the acreage burned was due to arson, 40% of the acreage burned was due to debris burns, and 
20% of the acreage burned was due to miscellaneous causes.  
 

• 34 Structures were saved at a cost savings of $3,528,300 
• 4 Cell towers were saved at a cost savings of $2,500,0002 Structures loss at an estimated 

lost of $40,000The most recent urban fire that occurred was on April 13th, 2009 in 
Johnson City, Tennessee on West Watauga Avenue @ West Market Street.  This fire was 
caused by an arsonist and caused a total loss to the structures involved. The fire wiped 
out a city block of buildings at an estimated loss of $1million dollars. Please Refer to 
Appendix C Table 6 Urban/Wild Fire Losses on page C-7.  

 
Future Probability and Potential Dollar Losses 
 
According to the historical data provided by the Tennessee Division of Forestry, forest fires and 
wildfires are fairly common occurrences in Washington County, Tennessee.  Washington County 
can expect on the average of 30 – 40 wildfires per fire season with most of these being minor. 
Washington County can expect one to two major wildfire/forest fires each decade. Such 
occurrences will also be the fires that cause the highest dollar amount in damages.  
 
According to the historical data provided by the Johnson City Fire Department, Jonesborough 
Fire Department and Washington County Volunteer Fire Departments, Washington County or 
any of the jurisdictions within Washington County can expect to see one to two serious urban 
fires that will cause a large amount of life and dollar loss each decade.  
 
3.3.4 Flooding 
 
Hazard Analysis 
 
Flooding is an overflowing of water onto normally dry land and is one of the most significant 
and costly natural disasters.  The three principle types of floods discussed in this risk assessment 
are:  Riverine Floods, Flash Floods, and Dam Break Floods.   
 

• Riverine Floods – Result from precipitation over large areas and occur in river systems 
whose tributaries may drain large geographic areas. 

• Flash Floods – Usually result s from a torrential rain event on a relatively small drainage 
area and produce localized floods of great volume and short duration. 

• Dam Break Floods – Usually are the result of intense rainfall producing flooding larger 
dam design. 
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Flooding tends to occur during years of prolonged regional rainfall and is typified by increased 
humidity and high summer temperatures.  Flash flooding is a critical natural hazard caused by 
excessive rain falling in a short amount of time, often a result of thunderstorms or the remnants 
of a tropical storm.  Several factors contribute to flash flooding: 
 

• Rainfall intensity and duration 
• Topography 
• Soil Conditions 
• Ground Cover 

 
Most flash flooding is caused by slow moving thunderstorms, thunderstorms repeatedly moving 
over the same area, or by multiple storm cells colliding.  Flash Flooding can occur within a few 
minutes of excessive rainfall or from a quick release from dam or levee failure.  Thunderstorms 
produce flash flooding, often far from the actual storm, and water may rise at night when natural 
warnings may not be noticed.  
 
History in Washington County, Tennessee 
 
Flooding occurs when abnormally high stream flow overtops the natural or artificial banks of 
water course.  As mentioned previously, there are three principle types of floods which may 
affect Tennessee: 
 

• Riverine Floods 
• Flash Floods 
• Dam Break Floods 

 
General flooding occurs annually in Tennessee and is the most common and costly disaster in the 
state.  From 1963 through 1998, flooding has resulted in 19 presidentially declared disasters 
across the state, with expenditures in excess of $60 million.  Flooding presents significant 
problems for some 20% to 30% of the state’s population annually.  Slow rise and flash floods 
have been the most common recurrent disasters. 
 
In Tennessee, the worst slow rise floods occurred in 1926-1927, 1936-1937, and 1973.  The great 
Tennessee and Cumberland River floods of 1927 gave way to even greater floods in 1937. 
Moderate to heavy rainfall, ice, and snow in December 1936 continued through January 1937.  
Soils became saturated, and the Mississippi, Cumberland, and Tennessee Rivers and their 
tributaries overflowed into some of the most industrialized and populated sections of Tennessee.  
It was a record flood year for these river systems.  Socially and economically, this was the worst 
single disaster in American history to that date, rivaling the combined effects of the floods of 
1926-1927 and the “Dust Bowl” of 1930-1931.  The National Weather Service reported that 
21.24 inches of rain fell in January alone. January 24th was dubbed “Black Sunday” as rivers 
overflowed in Tennessee and eleven other states, inundating 12,700 square miles and affecting 
75,000 homes.  Almost 900 people were seriously injured and 250 died of flood related causes.
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The National Weather Service conducted an analysis of flooding in East Tennessee based on the 
flood that occurred in Nashville, Tennessee in May of 2010. According to the National Weather 
Service study they estimated that the severity of flooding that may occur in the county is 
measured by inches of rainfall and by feet for flooding.  Based on previous occurrences, in a 
worst case scenario it is possible for the extent of a flooding event to exceed 13-15 inches of 
rainfall and cause over 3 feet of localized flooding throughout Washington County in the span of 
twenty four hours.  Please refer to Appendix C pages C-11, C12 & C13 for National Weather 
Service Data. 
 
Vulnerability Assessment 
 
The National Climatic Data Center (NCDC) lists 20 major flooding events in Washington 
County since December 1993.  These flooding events created over $23 million dollars worth of 
damage; however, there have also been many smaller events that have not been listed by NCDC.  
Of the 20 major flood events in Washington County, seven events were localized in Johnson 
City, responsible for approximately $75,000 in damage.  Only one event was confined to 
Jonesborough with approximately $5,000 in damages reported. Please refer to Appendix C 
Table 5 on page C-7.  
 
The City of Johnson City’s Downtown area experiences flooding yearly.  Currently the City of 
Johnson City is working with AMEC Earth & Environmental, Inc. to come up with a plan to help 
with flooding issues in down town Johnson City. According to initial report from AMEC the 
flooding in downtown Johnson City is caused by overflow from Brush Creek and King Creek.  
Flow from these creeks enters the downtown area when the Brush Creek and King Creek 
culverts are overtopped.  (DOWNTOWN DRAINAGE STUDY Prepared by AMEC 10/20/2008). 
Please refer to Appendix E AMEC’s Drainage Study. 
 
The downtown area of Jonesborough also experiences flooding due to the construction of 
buildings over Little Limestone Creek.  Also, there are numerous buildings including the 
Jonesborough Visitor’s Center, Post Office, and Jonesborough Town Hall were constructed in a 
flood area but they are elevated above the drainage way.  The Town of Jonesborough recently 
proceeded with a plan and construction by the Army Corps of Engineers to reduce flooding 
problem in this area of Jonesborough by conducting a study and working on abatement of this 
area. Please refer to Appendix E to review the Town of Jonesborough’s Drainage Study.  
 
Washington County does have flood plains, but fortunately only a limited number of structures 
are within them.  Only a small portion of Washington County is in the flood plains and the 
Washington County Flood Ordinance prohibits and/or restricts placing structures within the 
flood plains.  However, there are structures within the flood plains which were built prior to the 
stricter adherence to and enforcement of the flood plain regulations by the Washington County 
Office of Planning and Zoning. There can be a threat to health and safety with large flood events.  
Damage to property and crops will continue to worsen.  Improperly managed watersheds can 
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uture Probability and Potential Dollar Losses

cause erosion and the introduction of pollutants to water reservoirs. The estimated potential loss 
for structures in Washington that are near floodplains is 3-5% of the overall appraised value of 
structures in Washington County.  The major sources of flooding in Washington County are the 
Nolichuckey River which is located in the Embreeville and Chuckey communities of 
Washington County. We also have flash flooding in the small tributaries throughout the county. 
As part of the National Flood Insurance Program (NFIP), floodplains and floodways on the 
Nolichuckey and its tributaries have been established and are regulated by the local floodplain 
management ordinance.  
F  

t the very least, minor flash flooding is almost certain on a yearly basis.  Heavier flooding 

.3.5 Hazardous Materials Release 

azard Analysis

 
A
events can be expected within each decade.  As development increases, so does the instance of 
flooding.  After analyzing the event data that the NCDC has published Washington County can 
experience at least two serious flooding events each year. These events will be magnified in the 
Downtown area of Johnson City until flood abatement procedures are taken.  The Town of 
Jonesborough is still at risk for downtown flooding but has seen a big change since their flood 
abatement project that was completed in the spring of 2007.  Other areas of the county will also 
continue to experience flooding issues because of structures that were allowed to be constructed 
in flood plain areas. One specific area that is located in a flood plain is that of Caramal Village 
which is a single/double wide trailer park located off of Huffine Road in Washington County. 
Serious flooding occurs in this trailer park yearly and due to past floods, homes and land, have 
been purchased to prevent further building construction and inhabitation on this land.  
 
3
 
H  

ashington County, Tennessee has two major interstates that run through the county. The first 

• Aerojet Ordinance – Jonesborough, TN  
ford, TN  

erojet Ordinance is Department of Defense contractor that uses heavy metals to make 

 
W
interstate is I-81 which runs north to South through Washington County and I-26 that runs east to 
West through Washington County. There is also a state route, Hwy 11 E that runs from Greene 
County through Jonesborough, TN, Johnson City, TN to the Sullivan County Line. There is a 
large amount of commercial truck traffic that flows through Washington County each day.  
Hazardous Materials releases my range form a small spill to a tanker car explosion or airline 
crash.  The initial release can be brief causing a temporary disrupting or can last for weeks 
requiring prolonged evacuation.  Hazardous materials can be found anywhere in Washington 
County but specifically at the below targeted industrial sites: 
 

• Washington County Industrial Park – Tel
• Johnson City Industrial Parks – Johnson City, TN  

 
A
ordinance for the military. The main threat at this facility is through its use of depleted uranium.
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Aerojet has an excellent safety program and keeps the community aware of what is going on 
around them. If there was a problem at this facility it would impact a small portion of the 
community in Washington County.  
 
The Washington County Industrial Park is located just west of Jonesborough on Hwy 11 E in 
Telford. There are various industries that occupy this industrial park with various chemical 
hazards present. An incident at this industrial park would impact a four lane state highway and 
numerous subdivisions near the industrial park. 
The City of Johnson City has pockets of industry within the incorporated limits of Johnson City. 
These industrial partners would pose a small risk to the community because of their location 
within the community. 
 
History in Washington County 
 
Over the past 15 years Washington County has seen a huge amount of growth in residential, 
commercial and industrial areas. Along with this growth have come traffic flow problems. We 
feel that we are more at risk for hazardous materials releases by having two major interstates 
going through our county. We also have been made aware of a newly designated WIPP route, 
Waste Isolation Pilot Plant that allows truck traffic carrying transuranic waste to come through 
Washington County. We also have shipments of secure nuclear grade weapons that come 
through our county as scheduled by the Office of Secure Transportation.  We have had our share 
of hazardous materials spills and plan on having these issues in the future.  
Another factor that puts our county more at risk for hazardous materials releases via highway 
transportation is the fact that when the leg of Interstate 40 is shutdown going towards Asheville, 
North Carolina , all traffic is rerouted along Interstate 81 to Interstate 26 which runs through 
Johnson City to North Carolina. At the time of this plan we are currently experiencing an 
increase of 15, 000 to 20,000 vehicles a day on Interstate 26 due to a rockslide that has shut 
down Interstate 40 going towards Asheville, NC. We have seen an increase in commercial truck 
traffic and traffic accidents on Interstate 26. 
 
 
Vulnerability Assessment 
 
Statistics show that Washington County can experience between 5-7 serious Hazardous 
Materials Incidents per year. Extremely Hazardous Substance areas could endanger as many as 
1000 lives at a given time. However, the worst risk is from a spill from a traffic accident 
involving EHS. Traffic tie-ups, need for specialized Hazardous Materials Response Teams, 
evacuation, sheltering, medical care and treatment/cleanup of the contaminated areas are all 
looked at when we analyze the risk of hazardous materials spills within Washington County.  
The people most at risk would be those people that live in or near interstate 81 or 26. The people 
at risk next would be those people who live near the various industrial parks in Washington 
County. 
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Future Probability and Potential Dollar Losses 
 
The likelihood of future events of hazardous materials spills is very high with the continued 
increase in traffic.  The Washington County Local Emergency Planning Committee has taken 
hands on approach when it comes to industrial TIER II reports and we are currently using the 
EPLAN web based system to track chemicals used by fixed site industry.  The Johnson City Fire 
Department developed a hazardous materials response team that is in the process of being 
accredited by the Tennessee Emergency Management Agency. With both these processes in 
place we believe that potential dollar loss would be moderate for any type of traffic related 
incident especially one involving a traffic death.  The potential for future releases from fixed site 
industrial facilities is low because of the various state and federal regulations. However the 
community would be at more danger from a fixed site facility release because of their proximity 
to the community.  
 
3.3.6 Earthquake 
 
Hazard Analysis 
 
An earthquake is the sudden motion or trembling in the earth caused by an abrupt release of 
slowly accumulating strain.  This sudden release results in ground shaking, surface faulting, 
and/or ground failures.  Earthquakes occur along faults, which are fractures or fracture zones in 
the earth across which there is relative motion.  If the rocks across a fault are forced to slide past 
one another, they accumulate strain energy for centuries or millennia, and then release it almost 
instantaneously.  The energy released radiates outward from the source as a series of waves, an 
earthquake.  Ground shaking may affect areas many miles from the epicenter, the point on the 
ground surface above the focus.  As the stress builds, an impending earthquake may produce 
signal phenomena, which occur in a characteristic way prior to an earthquake. 
 
Although earthquake prediction is difficult, there can be warning signs that indicate both the 
place and the time of an impending event.  Precursors include an increase in micro-seismicity, 
which has been credited with causing unusual animal behavior.  Well water quality may change, 
as well as spring discharge.  The ground surface may also be deformed.  The velocities of 
seismic waves through stress rocks may decrease immediately prior to an event. 
 
Earthquakes most commonly occur in the same place as prior earthquakes.  Active faults are 
commonly indicated by micro seismicity, earthquakes so small they can only be detected by 
instruments, and by presence of scarps, which are steep linear slopes up to 65 feet high, showing 
offset of ground surface. 
 
The Mercalli scale is the method most commonly used in the United States for measuring 
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earthquake intensity.  This twelve tier scale ranks observed effects from I, felt only under 
especially favorable circumstances, to XII, total destruction (See Table 3.3.5-1).  The magnitude 
of an earthquake is measured through the use of the Richter scale.  Earthquake magnitudes 
describe the subject on an absolute scale.  An earthquake or magnitude 8, for example, is ten 
times stronger than a magnitude 7 earthquake, and 100 times stronger than a magnitude 6 
earthquake.  There is no highest or lowest value. Please refer to Appendix C Table 7 on page C-
8.TABLE 3.3.5-1 MOIFIED MERCALLI SCALE OF EARTHQUAKE INTENSITY 

SCALE MERCALLI 
SCALE(INTENSITY DESCRIPTION OF EFFECTS MAXIMUM 

ACCELERATION(MM/SEC) 
CORRESPONDING 
RICHTER SCALE 

(MAGNITUDE) 
I INSTRUMENTAL DETECTED ONLY ON SESMOGRPHS <10  
II FEEBLE SOME PEOPLE FEEL IT <25 <4.2 
III SLIGHT FELT BY PEOPLE RESTING <50  
IV MODERATE FELT BY PEOPLE WALKING <100  
V SLIGHTLY STRONG SLEEPERS AWAKE;CHURCH BELLS RING <250 <4.8 

VI STRONG TREES SWAY;SUSPENDED OBJECTS SWING, 
OBJECTS FALL OFF SHELVES 

<500 <5.4 

VII VERY STRONG WALLS CRACK;PLASTER FALLS <1000 <6.1 

VIII DESTRUCTIVE MOVING CARS UNCONTROLLABLE; POORLY 
CONSTRUCTED BUILDINGS DAMAGED 

<2500  

IX RUINOS SOME HOUSE COLLPASE; GROUND CRACKS; 
PIPES BREAK OPEN 

<5000 <6.9 

X 
DISASTROUS GROUNDS CRACKS PROFUSELY; MANY 

BUILDINGS DESTROYED; LIQUEFACTION AND 
LANDSLIDES WIDESPREAD 

<7500 <7.3 

XI 
VERY DISASTROUS MOST BUILDINGS COLLAPSE; PIPES, ROADS, 

BRIDGES, RAILWAYS DESTROYED; 
TRIGGERS OTHER HAZARDS 

<9800 <8.1 

XII CATASTROPHIC TOTAL DESTRUCTION; TREES FALL;GROUND 
RISES AND FALLS IN WAVES 

>9800 >8.1 

 
 
History in Washington County 
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Figure 1: East Tennessee Seismic Zone 

East Tennessee is seldom thought 
of as “earthquake country.”  
However, the National Earthquake 
Information Center recently 
categorized portions of Tennessee 
as “High Risk” in recognition of 
the state’s vulnerability to 
earthquakes that occur both within 
and outside its borders.  Each year 
more than 400 seismic events 
occur largely unfelt by the 
populace.  Figure 1 depicts 
historic earthquake occurrences 
in East Tennessee.  
 
In 1993, the Eastern Tennessee 
Seismic Zone (ETSZ) was 
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identified as running roughly parallel to Interstate 75 form Chattanooga northward to Oak Ridge, 
then eastward toward the Knoxville area.  Part of a crescent of moderate seismic activity risk 
extends from Charleston, South Carolina, northwestward into Eastern Tennessee, then curving 
northeastward into central Virginia; the zone in Eastern Tennessee is 300 km long by 50 km 
wide.  
 
Vulnerability Assessment 
 
The ETSZ has not produced a damaging earthquake in historical time; the largest on recorded 
magnitude was 4.6 in 1973.  The Sothern Appalachian Regional Seismic Network (SARSN) has 
monitored the ETSZ since 1981 and stations in the network have recorded numerous 
measurements.  While researchers have noted a ten fold increase in registered seismic activity in 
the area in the period of 1980 to 1990, the activity tends to be on the low side of the Modified 
Mercalli Scale and generally does not raise much public interest.  According to the Tennessee 
Hazard Mitigation Plan the area is considered at slight risk of being affected by an earthquake in 
the next 100 years. Please see Figure 2. 

 
Washington County is located in an active 
but deep seismic zone, and seismologists 
postulate that a Richter scale 5.0 
magnitude quake is possible within a ten 
year period.  Washington County’s risk of 
being affected by a large New Madrid 
earthquake is more of a possibility.  There 
have been no earthquakes in this area with 
MMI intensity greater than IV since 1928.  

U.S.G.S. MAPPING  
USGS.GOV 
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The U.S. Survey shaking hazard map for 
the United States is based on current 
information about the rate at which 
earthquakes occur in different areas and on 
how far shaking extends from earthquake 
sources.  Colors on this map show the level 

of horizontal shaking that have a 1 in 50 
chance of being exceeded in a 50 year 
period.  Shaking is expressed as a 
percentage of g (g is the acceleration of a 
falling object due to gravity.  Figure 3 
shows Washington County to be in the 32-
48 percent g range, which is considered to 
be a high earthquake hazard.  The major 
form of damage from most earthquakes is 
damage to construction.  Bridges are

FIGURE 2: PROBABILITY OF 
OCCURRENCE/PEAK 

ACCELERATION 

Figure 3: Levels of Horizontal Shaking 

U.S.G.S. MAPPING  
USGS.GOV 
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particularly vulnerable to collapse and dam failure may generate major downstream flooding.  
Buildings vary in susceptibility, dependent upon construction and the types of soils on which 
they are built.  Fires caused by ruptured gas mains may also destroy structures.  The damage 
caused by both ground breaking and ground shaking can lead to the paralysis of the local 
infrastructure: police, fire, medical, and government services.  As with many catastrophes, the 
worst hazard to the survivors is their own shock and inability to respond to the necessity for 
prompt, effective action.  Earthquakes are considered the most potentially damaging disaster in 
Tennessee because of their universal secondary effects resulting from distortion of surface 
materials such as water, soil or structures. Please see Figure 4. 
 
Future Probability and Potential Dollar Losses 
 

In the past six months there 
have been seven earthquakes in 
the immediate areas 
surrounding Washington 
County.  The most recent 
earthquake occurred on 
10/3/2009 and was centered 
SSW of Laurel Park, NC which 
is about 83 miles from 
Washington County, 
Tennessee. The event measured 
a magnitude 2.5 on the Richter 
scale.  Although this was a 
minor earthquake and little if 
any damage was reported, this 
only serves to remind us of the 
need to be prepared.   

FIGURE 4: RECENT CENTRAL US EARTHQUAKES 

 
 
 
 
 

 
3.3.7 Washington County, Tennessee Repetitive Loss Assessment 
 
The following information was received from the Tennessee Emergency Management Agency 
when looking at mitigation actions for repetitive losses in the flood prone areas of the county.  
We found that the numbers were skewed because of the lack of insurance reporting by local 
businesses and residences during and after flooding. 
 
Please refer to Appendix C for repetitive loss data documentation from TEMA on page C-10 
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4.1 Purpose 
 
The Federal emphasis for hazard mitigation is on reducing payouts from disaster declarations. 
Disaster payments are projected to increase to a point where they can no longer be sustained so it 
only makes sense to develop programs to bring those costs back under control. A key feature of 
FEMA’s strategy for achieving this goal is to provide technical and financial assistance to local 
units of government for planning and projects to reduce overall risks to the local community. 
FEMA encourages local governments to use a variety of techniques to influence the location, 
type, intensity, design, quality, and timing of development. Many of these tools can be used to 
mitigate natural hazards and enhance the community’s resilience and ability to recover from 
hazards. FEMA recommends that the following tools be used in a local mitigation strategy:  
 

Hazard Mitigation Tools 
 

Building standards specify how buildings are constructed.  In addition to traditional building codes, building 
standards can include flood-proofing requirements, seismic design standards, and wind-bracing and anchoring 
requirements for new construction and similar requirements for retrofitting existing buildings.   
 
Development regulations, which may include separate zoning and subdivision ordinances, regulate the location, 
type, and intensity of new development.  Development regulations can include flood-zone regulations; setbacks 
from faults, steep slopes, and coastal erosion areas; and overlay zoning districts that apply additional development 
standards for sensitive lands, such as wetlands, dunes, and hillsides.   
 
Capital improvement programs can be an effective way to implement mitigation throughout a community.  Local 
public policies supporting hazard mitigation should be incorporated into these programs.  Locating schools, fire 
stations, and other public buildings, streets, storm sewers, and other utilities outside of high hazard areas is an 
obvious policy.  When placing public facilities in hazardous locations is necessary, communities can incorporate 
hazard reduction measures into the design or require retrofits where economically feasible.  Public facility 
placement is a key determinant of the location of new privately financed growth in a community.  As such, facilities, 
particularly roads and utilities, should not be sited where they have the potential to encourage growth in high hazard 
zones. 
 
Land and property acquisition means purchasing in hazard-prone areas with public funds, and restricting 
development to uses that are less vulnerable to disaster-related damages. This can be accomplished through 
acquisition of undeveloped lands, acquisition of development rights, transfer of development rights to lower-risk 
areas, relocation of buildings, and acquisition of damaged buildings. 
 
Taxation and fiscal policies can be used to distribute the public costs of private development of high hazard areas 
more equitably, specifically shifting more of the cost burden directly onto owners of such properties.  Employing 
impact taxes to cover the public costs of development in areas of high hazards or providing tax breaks for reducing 
land use intensities in hazardous areas are two options. 
 
Public awareness through information dissemination on natural hazards, and providing educational materials to the 
construction industry, homeowners, tenants, and businesses are also important. Included in this category are hazard 
disclosure requirements for the real estate industry and public information campaigns to increase awareness in all 
sectors of the community.  
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4.2 Mitigation Strategies 
 
The mitigation strategies are presented in the same order of prioritization given to the hazards in 
Section 3.0, based on the results of community surveys.  A cost benefit review or each mitigation 
project will be conducted at the time of implementation.  This list covers many hazards, but it 
does not preclude the event of other natural or manmade hazards that could occur in Washington 
County; and this list does not include every possible mitigation project or action for the hazards 
identified.  Mitigation strategies were developed through the Washington County Core Team 
Meetings, LEPC meetings and Public Comment sessions by using the hazard assessment tool and 
by review past historical incidents of the hazards. 
 
4.3 All Hazards 
 
Goal(s) 
 Protect public health, safety and welfare by increasing the awareness of governmental agencies 
and the public to existing hazards and by fostering both individual and public responsibility in 
mitigating risks due to those hazards in Washington County and all incorporated areas within. 
 
Objective(s) 
Increase public awareness of natural hazards that affect Washington County. 
 
Participating Jurisdictions  

• Washington County 
• City of Johnson City 
• Town of Jonesborough 

 
Mitigation Actions 

• Continue to publish articles in the local newspapers to increase public awareness of the 
risks associated with natural hazards that are prevalent to Washington County and all 
incorporated areas within.(County Wide) 

• Continue to participate in awareness campaigns such as Severe Weather Awareness 
Week and Earthquake Awareness Week. (County Wide) 

• Encourage Businesses and private property owners to adopt appropriate mitigation 
actions to existing and new construction. (County Wide) 

• Educate property owners on affordable, individual mitigation and preparedness measures 
that can be performed on existing as well as new construction. (County Wide) 

• Provide information on tools, partnership opportunities, and funding sources to assist in 
implanting mitigation activities. (County Wide) 

 
Mitigation Timeline, Funding and Responsibility 

• Time Frame: On-going 
• Funding : Emergency Management Agency Budget 
• Responsibility to Implement: Local Emergency Planning Committee, Local Jurisdictions
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4.4  Severe Winter Storms 
 
Goal(s) 

• Protect health and safety of county residents and visitors during and after winter storm 
events. 

• Maintain minimum disruption to power systems and transportation systems. 
• Limit property damage resulting from high winds and heavy snow. 

 
Objective(s) 

• Increase public awareness and promote preparedness activities for future events. 
 
Participating Jurisdictions  

• Washington County 
• City of Johnson City 
• Town of Jonesborough 

 
Mitigation Actions 

• Work with utility companies to implement underground power lines when and where 
feasible. The Johnson City Power Board can identify areas within the county that is most 
troublesome for them during periods of inclement weather and how that weather affects 
their aboveground infrastructure. (County Wide) 

• Routine trimming of branches/vegetation near power lines and structures. (County Wide) 
• Review/revisions of local building codes – improve structural ability to withstand high 

winds/ snow load. (County Wide) 
• Work with the National Weather Service and the Community to see that the community 

receives winter weather advisories. (County Wide) 
• Work with the community and promote the purchase and installation of S.A.M.E. 

compliant weather radios within the homes of the citizens of Washington County. 
(County Wide) 

• Work with the local governments to see that they have adequate warning technology in 
place to warn them of impending severe weather. (County Wide) 

 
Mitigation Timeline, Funding and Responsibility 

• Time Frame: On-going 
• Funding : Local Jurisdictions 
• Responsibility to Implement: Local Jurisdictions 

 
 
Please see Table 4-1 on page 4-10 & 4-11 for a recommended mitigation strategies matrix.
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4.5 Severe Storms (Hail, Lightning and High Winds) 
 
Goal(s) 

• Minimize threat to people and limit property damage resulting from high winds, lighting, 
and heavy rains. 

• Protect county residents and visitors during and after severe storm events. 
 
Objective(s) 

• Increase public awareness and promote preparedness activities for future events. 
 
Participating Jurisdictions  
 

• Washington County 
• City of Johnson City 
• Town of Jonesborough 
 

Mitigation Actions 
• Work with utility companies to implement underground power lines when and where 

feasible. The Johnson City Power Board can identify areas within the county that is most 
troublesome for them during periods of inclement weather and how that weather affects 
their aboveground infrastructure. (County Wide) 

• Routine trimming of branches/vegetation near power lines and structures. (County Wide) 
• Review/revisions of local building codes – improve structural ability to withstand high 

winds. (County Wide) 
• Work with the National Weather Service and the Community to see that the community 

receives winter weather advisories. (County Wide) 
• Work with the community and promote the purchase and installation of S.A.M.E. 

compliant weather radios within the homes of the citizens of Washington County. 
(County Wide) 

• Work with the local governments to see that they have adequate warning technology in 
place to warn them of impending severe weather. (County Wide) 

 
Mitigation Timeline, Funding and Responsibility 

• Time Frame: On-going 
• Funding : Local Jurisdictions 
• Responsibility to Implement: Local Jurisdiction 
 
 

Please see Table 4-1 on page 4-10 & 4-11 for a recommended mitigation strategies matrix.
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4.6 Fire 
 
Goal(s) 

• Protect the health and safety of county residents and visitors during fire events. 
• Maintain minimum disruption to power systems and transportation systems. 
• Reduce the number of human caused fires. 

Objective(s) 
• Encourage all fire departments to become actively involved in community fire 

prevention. Address fire code violations in buildings 
• Address opening burn policy in the urban wildland interfaces. 
• See that all fire departments train in wildland fire fighting. 
• Encourage all fire departments to maintain an open line of communication with the 

Tennessee Division of Forestry. 
 

Participating Jurisdictions  
• Washington County 
• City of Johnson City 
• Town of Jonesborough 

 
Mitigation Actions 

• Pursue additional fire training.(County Wide) 
• Continue school education programs.(County Wide) 
• Community awareness in fire prevention procedures related to urban wildland fire 

interfaces.(County Wide) 
• Institute/Review fire codes, laws and ordinances. (County Wide) 
• Institute/Review open burning policies. (County Wide) 
• Pursue additional wildland fire fighting training. (County Wide) 
• Washington County Volunteer Fire Departments work in cooperation with government 

agencies overseeing wildland fire protection strategies. (County Wide) 
• Incident Command training for all public safety entities within Washington County. 

(County Wide) 
 
Mitigation Timeline, Funding and Responsibility 

• Time Frame: On-going 
• Funding : Local Jurisdictions 
• Responsibility to Implement: Local Jurisdictions 

 
 
Please see Table 4-1 on page 4-10 & 4-11 for a recommended mitigation strategies matrix.
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4.7 Flooding 
 
Goal(s) 

• Reduce loss of life and property from future flooding in Washington County and all 
incorporated areas. 

• Reduce the repeated flooding of the transportation infrastructure. 
• Improve the county’s technical capability by using their existing geographic information 

system in conjunction with HAZUS-MH system to generate natural hazards information 
for the county and the municipalities and re-establish the HAZUS User Group. 

 
Objective(s) 

• Protect, raise, relocated and/or acquire structures in the flood hazard areas within 
Washington County. 

• Encourage and continue participation in the National Flood Insurance Program. 
• To address the concerns of our transportation infrastructure there will need to be an 

assessment of the major/most travelled routes in the county. 
• Train Washington County, City of Johnson City and Town of Jonesborough technical 

staff to use the GIS in conjunction with the HAZUS-MH system. 
• Train personnel from the municipalities with information needed to include them in the 

HAZUS-MH system. 
• Record all structures within existing floodplains, as well as areas of repetitive losses due 

to flooding. 
 

Participating Jurisdictions  
• Washington County 
• City of Johnson City 
• Town of Jonesborough 

 
Mitigation Actions 

• Continue to participate in the National Flood Insurance Program and not issue any new 
building permits within the 100 year floodplain unless they meet the requirements of the 
flood plain regulations. (County Wide) 

• Adopt a storm water utility fee to provide a funding source to help fund future storm 
water projects (City of Johnson City, Town of Jonesborough) 

• Conduct watershed studies to determine which watersheds and/or sub-watershed areas 
may need additional storm water detention requirements or where regional flood control 
facilities would be effective.  Amend the development regulations as necessary. (County 
Wide) 

• Conduct watershed studies for each municipality’s watersheds and update mappings of 
the existing storm water systems. (County Wide) 

• Through the proposed storm water fee, municipalities shall employ a Storm Water 
Manager and maintenance crew to perform routine inspections of the storm water 
systems and make necessary repairs to ensure the system is clear of debris and flowing
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Properly. (City of Johnson City, Town of  Jonesborough)Repair or replace floodwater   
and rain gauges used as part of the city’s early warning system. (County Wide) 

• Prohibit development within flood hazard areas. (County Wide) 
• Adopt and promote Low Impact Development regulations. (County Wide) The following 

techniques help to reduce downstream flooding due to development and improve water 
quality at the same time: 

o Minimize impervious surfaces. 
o Minimize street widths. 
o Provide roadway swales in lieu of curb and gutter and closed storm drain systems. 
o Bio-retention or rain gardens. 
o Disconnection of impervious area allowing grass or other vegetation to absorb 

and filter the storm water. 
o Preserve natural vegetation especially large expanses of forest, wetlands, and 

meadows. 
• Buy property upstream of Downtown Jonesborough, such as but not limited to the 

Causey property on Old Boones Creek Road, to construct a regional detention pond to 
reduce the potential for flooding in the downtown area of Jonesborough. (Town of 
Jonesborough) 

• Now that the new Washington County Justice Center is in operation, remove the jail 
annex from the back of the courthouse in Downtown Jonesborough and open up the creek 
(Un-encapsulate) to provide for additional flood storage. (Town of Jonesborough) 

• Buy property upstream of the flooding areas in Downtown Johnson City to construct a 
regional detention pond and/or remove buildings over the existing creeks to restore a 
natural floodplain to reduce the potential for flooding of buildings and streets in the 
downtown area of Johnson City. (City of Johnson City) 

• Ensure Washing County and all municipalities understand they must remain in good 
standing with the National Flood Insurance Program to be eligible for any mitigation 
funding and for residents to be able to obtain flood insurance. (County Wide) 

• Ensure that citizens are aware that flood insurance is available to all residents of 
Washington County through their local insurance agency. (County Wide) 

 
Mitigation Timeline, Funding and Responsibility 

• Time Frame: On-going 
• Funding : Local Jurisdictions 
• Responsibility to Implement: Local Jurisdictions 
 

Please see Table 4-1 on page 4-10 & 4-11 for a recommended mitigation strategies matrix.
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4.8 Hazardous Materials 
 
Goal(s) 

• Reduce the chances that the public or responders will be hurt by hazardous material 
releases. Ensure that Washington County and all other jurisdictions within are in 
compliance with the latest changes to Sara Title III 

• Ensure that there is an active LEPC within Washington County. 
• Address the procedures and who is required to submit Tier I and II reports.Objective(s) 
• We would like to better prepare our responders for hazardous materials incidents through 

training and exercises. Make the public aware of the process in which they can protect 
themselves from hazardous materials releases as well as the “Right to Know” act where 
they can view the various chemicals that are being used in their community. 

• Review/Implement protocols to meet SARA title III. 
• Review/Implement Washington County LEPC practices yearly. 
• Review/Implement a system that would allow the local EMA office to receive Tier II 

reports from industry within Washington County. 
 

Participating Jurisdictions  
• Washington County 
• City of Johnson City 
• Town of Jonesborough 
 

Mitigation Action(s) 
• Develop/Acquire a database where all emergency responders can see Tier II reports. 

(County Wide) 
• Develop a countywide hazardous materials response team. (County Wide)Provide 

training to the local volunteer fire departments in defensive hazardous materials response. 
(County Wide) 

• Provide advanced Hazardous Materials Response training for the local volunteer fire 
departments. (County Wide) 

• Develop a system in which we can work more closely with local industry. (County Wide) 
• Address the transportation of radioactive materials on Interstate 26 and 81. Provide 

training specific to radioactive materials.(County Wide) 
 

Mitigation Timeline, Funding and Responsibility 
• Time Frame: On-going 
• Funding : Local Jurisdictions 
• Responsibility to Implement: Local Jurisdiction 
 

Please see Table 4-1 on page 4-10 & 4-11 for a recommended mitigation strategies matrix.
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4.9 Earthquake 
 
Goal(s) 

• To reduce loss of life and property from future earthquake events in Washington County. 
• Maintain minimum disruption to power systems and transportation systems. 
• Minimize losses to existing structures within Washington County. 

Objective(s) 
• Improve the county’s capacity to identify areas needing future mitigation. 
• Improve/Implement/Review building codes. 
• Encourage reduction of nonstructural and structural earthquake hazards in homes, 

schools, businesses, and government offices. 
Participating Jurisdictions  

• Washington County 
• City of Johnson City 
• Town of Jonesborough 
 

Mitigation Actions 
• Develop a database that identifies properties which have received damage from hazards 

identified within the mitigation plan.(County Wide) 
• Require that new structures or structures undergoing significant renovations meet code 

requirements.(County Wide) 
• Require ground anchors to be installed at each mobile home space in mobile home parks 

to ensure mobile homes are tied down.(County Wide) 
• Provide information to government officials, school managers and teachers on securing 

bookcases, filing cabinets, light fixtures and other objects that can cause injuries and 
block exits.(County Wide) 

• Encourage facility managers, business owners, and teachers to refer to FEMA’s practical 
guidebook: Reducing the risks of Nonstructural Earthquake Damage.(County Wide) 

• Encourage homeowners and renters to use “Is your home protected from an Earthquake 
Disaster?: A homeowners guide to Earthquake Retrofit” for economic and efficient 
mitigation techniques.(County Wide) 

• Continue to require the Emergency Management Agency personnel to regularly attend 
FEMA’s Earthquake Non-structural Mitigation Management training.(WC/JC EMA) 

• Provide earthquake insurance information to Washington County residents.(County 
Wide) 

 
Mitigation Timeline, Funding and Responsibility 

• Time Frame: On-going 
• Funding : Local Jurisdictions 
• Responsibility to Implement: Local Jurisdictions 

 
Please see Table 4-1 on page 4-10 & 4-11 for a recommended mitigation strategies matrix.
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HAZARD MITIGATION MEASURE PROJECT COST RESPONSIBLE PARTY 
All Public awareness campaign TBD WC/JC EMA 
All Severe Weather awareness TBD WC/JC EMA 
All New construction mitigation TBD Washington County Zoning 
All Preparedness measures for citizens TBD WC/JC EMA 

Winter Storms Underground power line mitigation TBD Johnson City Power Board 
Winter Storms Vegetation management TBD Johnson City Power Board 
Winter Storms Building code reviews TBD COJC/TOJ/WASHCO * 

Code Enforcement 
Winter Storms Quick weather advisories TBD WC/JC EMA 
Winter Storms Weather radio campaign $25 per radio WC/JC EMA 
Winter Storms Adequate warning TBD WC/JC EMA 
Winter Storms Aggressive shelter program TBD WC/JC EMA/RED CROSS 
Winter Storms Food distribution centers TBD WC/JC EMA 
Severe Storms Underground power line mitigation TBD Johnson City Power Board 
Severe Storms Vegetation Management TBD Johnson City Power Board 
Severe Storms Review local building codes TBD COJC/TOJ/WASHCO * 

Code Enforcement 
Severe Storms Preparedness measures for citizen TBD WC/JC EMA 
Severe Storms Weather radio campaign $25 per radio WC/JC EMA 
Severe Storms Adequate warning TBD WC/JC EMA 

Flooding Participate in the NFIP TBD WC/JC EMA 
Flooding Adopt storm water fee TBD COJC/TOJ/WASHCO * 

Water/Sewer 
Flooding 25 to 100 year storm water detention TBD COJC/TOJ/WASHCO * 

Planning Departments 
Flooding Conduct watershed study TBD COJC/TOJ/WASHCO * 

Planning Departments 
Flooding Institute  storm water management program TBD COJC/TOJ/WASHCO* 

Planning Departments 
Flooding Repair/Replace floodwater rain gauges TBD Washington County Public 

Works 
Flooding Prohibit development in flood zones TBD COJC/TOJ/WASHCO * 

Planning Departments 
Flooding Rain garden requirements for construction zones TBD COJC/TOJ/WASHCO * 

Public Works 
Flooding Swales in subdivisions which would slow and street runoff TBD COJC/TOJ/WASHCO * 

Code Enforcement 
Fire Additional fire training for fire fighters TBD COJC/TOJ/WASHCO * 

Fire Departments 
Fire School fire awareness programs TBD COJC/TOJ/WASHCO * 

Fire Departments 
Fire Fire Prevention/Wildland Urban Interface TBD COJC/TOJ/WASHCO * 

Fire Departments 
Fire Review fire codes TBD COJC/TOJ/WASHCO * 

Fire Code Enforcement 
Fire Review open burning policies TBD COJC/TOJ/WASHCO * 

Fire Code Enforcement 
Fire Additional wildland fire fighter training TBD COJC/TOJ/WASHCO * 

Fire Departments 
Fire Wildland fire protection strategies TBD COJC/TOJ/WASHCO * 

Fire Departments 
Fire  Incident Command Training TBD WC/JC EMA 
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HAZARD MITIGATION MEASURE PROJECT 

COST 
RESPONSIBLE PARTY 

Earthquake Earthquake insurance for homeowners TBD COJC/TOJ/WASHCO * 
Earthquake Encourage preparedness using FEMA’s guidance for 

homeowners 
TBD WC/JC EMA 

Earthquake Review building codes TBD COJC/TOJ/WASHCO * 
Earthquake Ground anchors for mobile homes TBD COJC/TOJ/WASHCO * 
Earthquake Provide guidance for securing items in government 

buildings 
TBD COJC/TOJ/WASHCO * 

Hazardous Materials Develop/Implement Tier II database for responders TBD WC/JC EMA 
Hazardous Materials Develop countywide hazardous materials response team TBD WC/JC EMA 
Hazardous Materials Provide Hazardous Materials training to volunteer fire 

departments 
TBD WC/JC EMA 

Hazardous Materials Provide advanced hazardous materials response training TBD WC/JC EMA 
Hazardous Materials Address transportation of Radioactive Materials on I-81 

and I-26 
TBD WC/JC EMA 

Table 4-1. Summary of Recommended Mitigation Strategies 
 
TOJ – Town of Jonesborough 
COJC – City of Johnson City 
WASHCO – Washington County 
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5.1 Plan evaluation and Maintenance 
 
Planning is a constant and continuing process.  This document will grow and adapt in order to 
stay current with growth and change in Washington County.  The Disaster Mitigation Act of 
2000 requires that the local plan be evaluated and updated at least every five years to remain 
eligible for assistance.  WC/JC EMA staff will collect incoming information to prepare for future 
plan revisions.  It is recommended that the WC/JC EMA staff along with the Washington County 
Multi Jurisdiction Hazard Mitigation Plan Core Committee discuss the plan evaluation and 
revision annually from the month the plan is adopted.  Each incorporated jurisdiction that has 
adopted the plan will also evaluate it and discuss updates at this time, prompted by a reminder 
from the WC/JC EMA staff.  The Plan will be updated every five years to comply with DMA2K 
requirements. 
 
5.1.1 Plan Evaluation and Maintenance Described 
 
The plan will be reviewed yearly by the Washington County Multi Jurisdictional Hazardous 
Mitigation Core Team from the plans approved date as determined by FEMA.  During these 
reviews risk assessments will be conducted to uncover any new trends in Natural Disaster 
Occurrence. This information will be noted and used to update the plan at the appropriate time.  
 
A survey or public open house will also be conducted at least every five years to solicit 
comments from the general public.  The public will be asked for thoughts on the progress of 
various projects, or the pertinence of plan information.  New community assets or emerging 
vulnerabilities will be identified and added.  WC/JC EMA staff will keep all stakeholders and the 
public updated on the status of project progress.  It is important to let people know of the things 
the plan has accomplished and the actions are actually being implemented. 
 
5.2 Plan Implementation 
 
Once the plan has been approved, stakeholders will be informed and provided information on 
how to access the plan.  The public will have easy access to the plan via the WC/JC EMA 
website and availability at local libraries and centers of local government. 
 
During implementation of the actions laid forth in the plan, WC/JC EMA staff will act as the 
overseer.  EMA staff will report progress or concerns to the Washington County Multi 
Jurisdiction Hazard Mitigation Plan Core Committee.  As developers of the plan the WC/JC 
EMA staff will monitor its progress. 
 
Along with monitoring the progress of the action projects, WC/JC EMA staff will work with 
local jurisdictions to secure funding to implement the mitigation projects within the plan.  State 
and federal agencies, non-profit organizations, and foundations are continually making grants 
available.  WC/JC EMA will research grant opportunities to determine eligibility for the county 
and all local units of government 
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The role of department administrators, elected officials, local administrators and planning boards 
are to ensure that adopted actions from Section 4.0 are considered into their budgets.  It is 
understood that projects may not be carried out as they are scheduled due to budget constraints.  
However, since many of these action projects are considered an investment in safeguarding the 
health, safety and property of the public, they should be carefully considered as priority projects.  
The use of fees, bonds and loans can also be considered if there is proper state enabling 
legislation, local authority and political drive. 
 
 
5.3 Incorporation into Existing Planning Mechanism 
 
 
The Washington County Multi Jurisdiction Hazardous Mitigation Plan will be published and 
placed in the local libraries and government buildings for use by other government agencies in 
their respective plans. Numerous health care facilities use the data that is contained our plan to 
construct their own Hazardous Mitigation Plan for their facilities. Some other areas where our 
plan can be used: 
 
 

• Washington County Basic Emergency Operations Plan 
• East Tennessee State University Hazardous Mitigation Planning 
• Washington County Floodplain Planning 
• City of Johnson City Floodplain Planning 
• Town of Jonesborough Floodplain Planning 
• Washington County Zoning Planning and Review 
• Town of Jonesborough Zoning, Planning and Review 
• City of Johnson City Zoning, Planning and Review 
 

5.4 Plan Adoption 
 
The adoption of the Washington County Multi Jurisdiction Hazard Mitigation Plan lends itself to 
serve as a guiding document for all local government officials.  It also certifies to program and 
grant managers from FEMA and TEMA that the recommendations in the plan have been 
properly considered and approved by the governing authorities and local citizens.  It also helps to 
ensure the continuity of mitigation programs and policies over time because elected officials, 
staff, and other community decision makers can refer to the document when making decisions 
that may affect the future of the community. 
 
Once the plan has been completed, it is submitted to the State Hazard Mitigation Officer 
(SHMO) at TEMA.  The SHMO will determine if the plan meets requirements of DMA2K and 
other applicable requirements.  Upon approval of the draft by TEMA, the SHMO is responsible 
for sending the plan to the FEMA region office for review. 
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Upon approval of FEMA the plan will be then submitted to the Washington County 
Commission, City of Johnson City Commission and the Town of Jonesborough Board of Mayor 
and Alderman to be formally adopted.  This adoption must be done by resolution.  Incorporated 
communities that do not adopt the plan cannot apply for mitigation grant funds unless they opt to 
prepare, adopt and submit their own plan.  Resolutions of adoption are included in Appendix D. 
 
Adoption of the Plan gives the jurisdiction legal authority to enact ordinances, policies or 
programs to reduce hazard loss and implement other mitigation actions.  Jurisdictions that adopt 
a hazard mitigation plan qualify for mitigation funding after a disaster declaration.  According to 
FEMA, unincorporated areas do not have to adopt the plan and are included under the umbrella 
of the county’s adoption. 
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CORE TEAM MEETING DATES AND ATTENDEES 
 

The Washington County Multi Jurisdictional Hazard Mitigation Plan Core Team met on January 
20th, 2010 at 10:00a.m at the WC/JC EMA Office. Those in attendance were: 
 
Phil Fritts – Town of Jonesborough 
Andy Best- City of Johnson City 
Todd Wood – Town of Jonesborough/Washington County 
Phil Pinzola – City of Johnson City 
Nes Levotch – WC/JC EMA 
Chad Bruckman – WC/JC EMA 
 
The Washington County Multi Jurisdictional Hazard Mitigation Plan Core Team met on March 
30th, 2010 at 9:00 a.m. at the WC/JC EMA Office. Those in attendance were: 
 
Phil Fritts – Town of Jonesborough 
Andy Best – City of Johnson City 
Chad Bruckman – WC/JC EMA 





APPENDIX B PLANNING AREA MAPS/DATA 

 
 
Table 1:  Washington County Population 1980 to 2000 by Jurisdiction 
Jurisdiction 

CENSUS 
1980 

% of 
County 

CENSUS 
1990 

% of 
County 

CENSUS 
2000 

% of 
County 

Growth 1980 - 1990 Growth 1990 - 
2000 

Number % 
Change Number %  

Change 
Johnson City 39,738 44.8% 49,381 53.5% 55,469 51.7% 9,643 19.5% 6,088 11% 
Jonesborough 2,829 3.1% 3,091 3.3% 4,168 3.9% 262 8.5% 1,077 26% 
Unincorporated 46,188 52.1% 39,843 43.2% 47,561 44.4% -6,345 -16% 7,718 16.2 % 
County Totals 88,755 100% 92,315 100% 107,198 100% 3,560 3.9% 14,883 14% 
Source: U.S. Census 1980, 1990, 2000. 
 
 

Table 2:  Annual Estimates of the Population for Areas in Washington County, TN:  
July 1, 2003 to July 1, 2008 

Area 

Resident Population Estimate (July 1) 

Resident 
Population 

Census 
Estimates 
Base April 

1, 2000 

Census 
2000 

Population 

2008 2007 2006 2005 2004 2003   
         
Johnson City 61,990 60,990 60,333 58,718 57,658 57,251 55,485 55,469 
Jonesborough 5,221 5,038 4,735 4,550 4,483 4,399 4,168 4,168 
Unincorporated 
Washington Co. 51,428 50,442 49,568 49,239 48,786 48,339 47,545 47,561 

County Totals 118,639 116,470 114,636 112,605 111,093 110,143 107,198 107,198 
Source: Population Estimates Branch, U.S. Census Bureau 

 
 

Table 3:  Washington County Census projections 2005 - 2025 
 2005 2010 2015 2020 2025 
Washington 112,764 120,236 127,230 133,790 140,467 
      
Johnson City 57,329 61,224 64,887 68,340 71,848 
      
Jonesborough 4,488 4,809 5,115 5,405 5,703 
      
Unincorporated 50,868 54,118 57,126 59,938 62,803 
      
Source: U.S. Census Projections 2005-2025 
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CRITICAL INFRASTRUCTURE/FACILITIES 
GOVERNMENT BUILDINGS ADDRESS 

City of Johnson City Municipal Building 601 East Main Street, Johnson City, TN 37601 

Town of Jonesborough Town Hall 123 Boone Street, Jonesborough, TN 37659 

Washington County Justice Center 108 West Jackson Blvd, Jonesborough, TN 37659 

Washington County Mayor's Office 101 West Main Street, Jonesborough, TN 37659 

Washington County Courthouse (OLD) 100 East Main Street, Jonesborough, TN 37659 

Washington County Downtown Center (OLD) 101 East Market Street, Johnson City, Tn 37601 

WASHINGTON COUNTY FIRE/RESCUE STATIONS ADDRESS 
Embreeville Volunteer Fire Department 4061 Highway 81 South, Erwin, TN 37650 

Fall Branch Volunteer Fire Department 106 Ruritan Road, Fall Branch, TN 37656 

Gray Volunteer Fire Department 106 Gray Ruritan Road, Gray, TN 37615 

Jonesborough Fire Department 123 Boone Street, Jonesborough, TN 37659 

Limestone Volunteer Fire Department 3865 Old State Route 34, Limestone, TN 37681 

Nolichuckey Volunteer Fire Department 2634 Highway 107, Chuckey, TN 37641 

Sulphur Springs Volunteer Fire Department 1309 Gray Station/Sulphur Springs Road,Jonesborough, TN 37659 

Watauga Volunteer Fire Department 100 South 4th Street, Watuaga, TN 37694 

Johnson City Fire Department Station #1 2238 Watauga Road, Johnson City, TN 37601 

Johnson City Fire Department Station #2 702 Cherokee Road, Johnson City, TN 37601 

Johnson City Fire Department Station #3 505 East Main Street, Johnson City, TN 37601 

Johnson City Fire Department Station #4 800 West Main Street, Johnson City, TN 37604 

Johnson City Fire Department Station #5 203 Broyles Drive, Johnson City, TN 37604 

Johnson City Fire Department Station #6 Browns Mill Court, Johnson City, TN 37604 

Johnson City Fire Department Station #7 2830 West Walnut Street, Johnson City, TN 37604 

Johnson City Fire Department Station #8 106 Gray Commons Circle, Gray, TN 37615 

Johnson City Fire Department Station #9 105 Carroll Creek Road, Johnson City, TN 37604 

Johnson City Fire Marshall  333 East Maple Street, Johnson City, TN 37601 

WC/JC EMS Station #1 507 East Main Street, Johnson City, TN 37601 

WC/JC EMS Station #2 400 North State of Franklin Road, Johnson City, TN 37604 

WC/JC EMS Station #3 296 Wesley Street, Johnson City, TN 37601 

WC/JC EMS Station #4 148 Bob Fitz Road, Gray, TN 37615 

WC/JC EMS Station #5 2737 Hwy 11E, Telford, TN 37690 

WC/JC EMS Station #6 Browns Mill Court, Johnson City, TN 37604 

WC/JC EMS Station #7 1019 West Oakland Avenue, Johnson City, TN 37604 

WC/JC EMS Station #8 3285 Hwy 81 South, Jonesborough, TN 37659 

WC/JC EMS Station #9 694 Hwy 93, Fall Branch, TN 37656 

WC/JC EMA Offices/EOC 333 East Maple Street, Johnson City, TN 37601 

LAW ENFORCEMENT STATIONS ADDRESS 
Washington County Sheriff's Office 108 West Jackson Blvd, Jonesborough, TN 37659 

Johnson City Police Department 601 East Main Street, Johnson City, TN 37601 

Jonesborough Public Safety 123 Boone Street, Jonesborough, TN 37659 

ETSU Public Safety 807 University Parkway, Johnson City, TN 37614 

Veteran Affairs Police Lamont/Veteran's Way, Mountain Home, TN 37684 

Tennessee Highway Patrol 184 Joe McCrary Road, Fall Branch, TN 37656 
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JOHNSON CITY SCHOOLS ADDRESS 
Science Hill Highschool 10-12 Campus 1509 John Exum Parkway, Johnson City, TN 37604 

Science Hill Highschool 8-9 Campus 1318 Pactolas Road, Johnson City, TN 37604 

Technology Center 501 Liberty Bell Blvd, Johnson City, TN 37604 

Henry Johnson Alternative Center 810 West Market Street, Johnson City, TN 37604 

Indian Trail Middle School 307 Car-Mol Drive, Johnson City, TN 37601 

Cherokee Elementary School 2100 Cherokee Road, Johnson City, TN 37604 

Fairmont Elementary School 1405 Lester Harris Road, Johnson City, TN 37601 

Lake Ridge Elementary School 1001 Lake Ridge Square, Johnson City, TN 37601 

Mountain View Elementary School 907 Kings Springs Road, Johnson City, TN 37601 

North Side Elementary School 1000 North Roan Street, Johnson City, TN 37601 

South Side Elementary School 1011 Southwest Avenue, Johnson City, TN 37604 

Town Acres Elementary School 2310 Larkspur Drive, Johnson City, TN 37604 

Woodland Elementary School 2303 Indian Ridge Road, Johnson City, TN 37604 

WASHINGTON COUNTY SCHOOLS ADDRESS 
Asbury Optional High School 2002 Indian Ridge Road, Johnson City, TN 37604 

Boones Creek Elementary School 348 Christian Church Road, Gray, TN 37615 

Boones Creek Middle School 4352 North Roan Street, Johnson City, TN 37615 

Daniel Boone Highschool 1440 Suncrest Drive, Gray, TN 37615 

David Crockett Highschool 684 Old State Route 34, Jonesborough, TN 37659 

Fall Branch Elementary School 1061 Hwy 93, Fall Branch, TN 37656 

Grandview Elementary School 2891 Hwy 11E, Telford, TN 37690 

Gray Elementary School 755 Gray Station Road, Gray, TN 37615 

Jonesborough Elementary School 308 Forest Drive, Jonesborough, TN 37659 

Jonesborough Middle School 306 Forest Drive, Jonesborough, TN 37659 

Lamar School 3261 Hwy 81 S, Jonesborough, TN 37659 

Ridgeview Elementary School 252 Sam Jenkins Road, Gray, TN 37659 

South Central School 2955 Hwy 107, Chuckey, TN 37641 

Sulphur Springs School 1518 Gray Station/Sulphur Springs Road, Jonesborough, TN 37659 

West View Elementary School 2847 Old State Route 34, Limestone, TN 37681 

University School 100 CR Drive, Johnson City, TN 37614 

UNIVERSITIES ADDRESS 
East Tennessee State University 807 University Parkway, Johnson City, TN 37614 

V.A. College of Medicine VA Grounds, Johnson City, TN 

HOSPITALS ADDRESS 
Johnson City Medical Center 400 North State of Franklin Road, Johnson City, TN 37604 

Franklin Woods Hospital 300 Med Tech Parkway, Johnson City, TN 37604 

V.A. Hopsital Lamont/Veteran's Way, Mountain Home, TN 37684 

HEALTH DEPARTMENT ADDRESS 
Washington County Health Department 415 North State of Franklin Road, Johnson City, TN 37604 

Northeast Tennessee Regional Health Office 1233 SW Avenue Extension, Johnson City, TN 37604 
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UTILITIES INFRASTRUCTURE ADDRESS 
Johnson City Power Board 2600 Boones Creek Road, Johnson City, TN 37615-4448 

Atmos Gas 2833 W Market St, Johnson City, TN 37604 

Centurylink  1914 North Roan Street, Johnson City, TN 37601 

Regional Waster Water Plant 228 Airport Road, Gray, TN 37615 

Brush Creek Water Plant 857 Riverview Road, Johnson City, TN 37601 

Knob Creek Waste Water Plant 509 Austin Springs Road, Johnson City, TN 37601 

Watauga Water Treatment Plant 203 Dalewood Drive, Johnson City, TN 37605 

Town of Jonesborough Water Treatment Plant 301 Arnold Road, Jonesborough, TN 37659 

Town of Jonesborough Waste Water Plant 130 Britt Drive, Jonesborough, TN 37659 

Johnson City Services Complex 209 Water Street, Johnson City, TN 37601 

TRANSPORTATION ADDRESS 
Johnson City Transit 137 West Market Street, Johnson City, TN 37604 
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TABLE 1 -SNOW/ICE EVENTS FOR  

WASHINGTON COUNTY, TN 1950 – 2009 
Location or County Date Time Type Mag Dth Inj PrD CrD

1 WASHINGTON 12/20/1993 2200 Snow N/A 0 0 1K 0
2 WASHINGTON 1/16/1994 1800 Snow N/A 0 0 5K 0
3 WASHINGTON 2/9/1994 2000 Ice Storm N/A 0 0 500K 0
4 WASHINGTON 1/17/1995 400 Heavy Snow N/A 0 0 0 0
5 Southwest And 1/17/1995 1700 Ice N/A 0 0 500K 0
6 WASHINGTON 2/7/1995 1200 Snow N/A 0 0 1K 0
7 WASHINGTON 1/6/1996 9:00 PM Winter Storm N/A 0 0 0 0
8 WASHINGTON 1/11/1996 7:00 PM Winter Storm N/A 0 0 0 0
9 WASHINGTON 2/2/1996 2:00 AM Winter Storm N/A 0 0 0 0
10 WASHINGTON 12/18/1996 4:00 PM Winter Storm N/A 0 0 0 0
11 WASHINGTON 1/10/1997 11:00 AM Winter Storm N/A 0 0 0 0
12 WASHINGTON 12/30/1997 4:00 AM Winter Storm N/A 0 0 0 0
13 WASHINGTON 1/27/1998 7:30 PM Winter Storm N/A 1 0 1.0M 0
14 WASHINGTON 12/22/1998 1:00 AM Ice Storm N/A 0 0 0 0
15 WASHINGTON 1/6/1999 7:00 AM Winter Storm N/A 0 0 0 0
16 WASHINGTON 3/13/1999 4:00 AM Winter Storm N/A 0 0 0 0
17 WASHINGTON 1/22/2000 10:00 AM Winter Storm N/A 0 0 0 0
18 WASHINGTON 12/2/2000 6:00 PM Winter Storm N/A 0 0 0 0
19 WASHINGTON 12/18/2000 6:00 PM Winter Storm N/A 0 0 0 0
20 WASHINGTON 1/1/2001 2:00 AM Winter Storm N/A 0 0 0 0
21 WASHINGTON 1/20/2001 3:00 AM Winter Storm N/A 0 0 0 0
22 WASHINGTON 1/5/2002 10:00 PM Winter Storm N/A 0 0 0 0
23 WASHINGTON 1/5/2003 4:00 AM Heavy Snow N/A 0 0 0 0
24 WASHINGTON 1/16/2003 1:00 PM Winter Storm N/A 0 0 0 0
25 WASHINGTON 1/22/2003 7:00 PM Winter Storm N/A 0 0 0 0
26 WASHINGTON 1/25/2004 8:00 AM Ice Storm N/A 0 0 0 0
27 WASHINGTON 2/15/2004 9:00 PM Heavy Snow N/A 0 0 0 0
28 WASHINGTON 2/26/2004 12:00 PM Heavy Snow N/A 0 0 0 0
29 WASHINGTON 1/29/2005 12:00 AM Ice Storm N/A 0 0 0 0
30 WASHINGTON 2/11/2006 4:00 AM Heavy Snow N/A 0 0 0 0

1 0 2.006M 0TOTALS:  
Courtesy of the National Weather Service 

2.6 MILLION DOLLAR LOSS FROM 1950 – 2009 
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TABLE 2 SEVERE WEATHER EVENTS (HAIL) FOR  
WASHINGTON COUNTY, TN 1950 -2009 

Location or County Date Time Type Mag Dth Inj PrD CrD
1 WASHINGTON 10/8/1960 1515 Hail 3.00 in. 0 0 0 0
2 Johnson City 6/26/1995 1915 Hail 0.75 in. 0 0 0K 0
3 Gray 5/25/1996 3:50 PM Hail 1.00 in. 0 0 0 0
4 Johnson City 11/30/1997 4:20 PM Hail 0.75 in. 0 0 0 0
5 Gray 4/3/1998 6:45 PM Hail 1.00 in. 0 0 0 0
6 Gray 5/7/1998 4:07 PM Hail 1.00 in. 0 0 0 0
7 Johnson City 5/7/1998 8:01 PM Hail 1.00 in. 0 0 0 0
8 Jonesboro 6/5/1998 7:45 PM Hail 0.75 in. 0 0 0 0
9 Gray 7/19/1998 4:25 PM Hail 1.00 in. 0 0 0 0
10 Garber 5/7/1999 3:30 PM Hail 1.00 in. 0 0 0 0
11 Johnson City 6/10/1999 12:50 PM Hail 0.75 in. 0 0 0 0
12 Spurgeon 7/28/2000 4:20 PM Hail 1.75 in. 0 0 0 0
13 Gray 6/11/2003 4:15 PM Hail 0.75 in. 0 0 0 0
14 Countywide 6/11/2003 4:44 PM Hail 0.75 in. 0 0 0 0
15 Jonesboro 8/4/2003 9:25 PM Hail 0.75 in. 0 0 0 0
16 Gray 4/13/2004 2:55 PM Hail 1.00 in. 0 0 0 0
17 Johnson City 4/13/2004 2:55 PM Hail 1.00 in. 0 0 0 0
18 Jonesboro 5/14/2005 5:33 PM Hail 0.75 in. 0 0 0 0
19 Johnson City 4/3/2006 1:20 AM Hail 0.75 in. 0 0 0 0
20 Johnson City 4/22/2006 12:55 AM Hail 0.88 in. 0 0 0 0
21 Gray 4/25/2006 6:30 PM Hail 0.75 in. 0 0 0 0
22 Johnson City 5/18/2006 7:50 PM Hail 0.88 in. 0 0 0 0
23 Johnson City 5/26/2006 3:05 PM Hail 1.00 in. 0 0 0 0
24 Johnson City 5/26/2006 3:35 PM Hail 0.75 in. 0 0 0 0
25 Jonesboro 6/10/2006 5:59 PM Hail 1.00 in. 0 0 0 0
26 Johnson City 6/12/2007 15:30 PM Hail 1.75 in. 0 0 0K 0K
27 Gray 6/9/2008 16:50 PM Hail 0.75 in. 0 0 0K 0K
28 Gray 6/9/2008 17:08 PM Hail 0.88 in. 0 0 0K 0K
29 Johnson City 7/8/2008 15:15 PM Hail 0.75 in. 0 0 0K 0K
30 Johnson City 7/22/2008 17:52 PM Hail 0.75 in. 0 0 0K 0K
31 Johnson City 8/2/2008 14:50 PM Hail 0.75 in. 0 0 0K 0K

0 0 0 0TOTALS:  
Courtesy of the National Weather Service 

NO RECORDED ESTIMATED LOSSES 1950 – 2009 
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TABLE 3 SEVERE WEATHER EVENTS  
(LIGHTNING) FOR WASHINGTON COUNTY, TN 1950 -2009 

Location or 
County Date Time Type Mag Dth Inj PrD CrD

1 Johnson City 4/27/1994 1400 Lightning N/A 0 0 50K 0
2 Embreeville 1/6/1995 1730 Lightning N/A 0 0 5K 0
3 Johnson City 6/21/1995 1700 Lightning N/A 0 0 1K 0

0 0 56K 0TOTALS:  
Courtesy of the National Weather Service 

$56 THOUSAND DOLLAR LOSS FROM 1950-2009
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TABLE 4 SEVERE WEATHER EVENTS  
(THUNDERSTORM & HIGH WINDS)  1950 - 2009 

Location or County Date Time Type Mag Dth Inj PrD CrD
1 WASHINGTON 10/8/1960 1515 Tstm Wind 0 kts. 0 0 0 0
2 WASHINGTON 6/7/1963 1530 Tstm Wind 0 kts. 0 0 0 0
3 WASHINGTON 5/16/1970 1415 Tstm Wind 0 kts. 0 0 0 0
4 WASHINGTON 4/4/1974 300 Tstm Wind 0 kts. 0 0 0 0
5 WASHINGTON 3/18/1977 1025 Tstm Wind 0 kts. 0 0 0 0
6 WASHINGTON 6/6/1977 1320 Tstm Wind 0 kts. 0 0 0 0
7 WASHINGTON 7/10/1980 1300 Tstm Wind 0 kts. 0 0 0 0
8 WASHINGTON 7/3/1982 1400 Tstm Wind 0 kts. 0 0 0 0
9 WASHINGTON 5/7/1984 1800 Tstm Wind 0 kts. 0 0 0 0
10 WASHINGTON 9/3/1984 1505 Tstm Wind 0 kts. 0 0 0 0
11 WASHINGTON 6/3/1985 200 Tstm Wind 0 kts. 0 0 0 0
12 WASHINGTON 5/6/1989 1130 Tstm Wind 0 kts. 0 0 0 0
13 WASHINGTON 6/2/1989 1215 Tstm Wind 0 kts. 0 0 0 0
14 WASHINGTON 6/22/1990 1000 Tstm Wind 0 kts. 0 1 0 0
15 WASHINGTON 4/9/1991 1620 Tstm Wind 0 kts. 0 0 0 0
16 WASHINGTON 7/12/1991 1800 Tstm Wind 0 kts. 0 0 0 0
17 WASHINGTON 8/4/1991 1930 Tstm Wind 0 kts. 0 0 0 0
18 WASHINGTON 3/9/1992 2330 Tstm Wind 0 kts. 0 0 0 0
19 WASHINGTON 9/10/1992 1630 Tstm Wind 0 kts. 0 0 0 0
20 Johnson City 8/20/1993 1408 Thunderstorm Winds 0 kts. 0 0 5K 0
21 Gray 8/20/1993 1418 Thunderstorm Winds 0 kts. 0 0 1K 0
22 Limestone 6/11/1994 2300 Thunderstorm Winds 0 kts. 0 0 5K 0
23 Johnson City 6/16/1994 2000 Thunderstorm Winds 0 kts. 0 0 5K 0
24 Johnson City 6/19/1994 1815 Thunderstorm Winds 0 kts. 0 0 1K 0
25 Johnson City 6/21/1994 1430 Thunderstorm Winds 0 kts. 0 0 1K 0
26 WASHINGTON 4/11/1995 630 High Winds 0 kts. 0 4 1.0M 0
27 Limestone 4/11/1995 1945 Thunderstorm Winds 0 kts. 0 0 5K 0
28 Johnson City 5/14/1995 920 Thunderstorm Winds 0 kts. 0 0 5K 0
29 Fall Branch 5/18/1995 2100 Thunderstorm Winds 0 kts. 0 0 5K 0
30 Jonesborough 7/16/1995 1745 Thunderstorm Winds 0 kts. 0 0 2K 0
31 Johnson City 7/31/1995 1330 Thunderstorm Winds 0 kts. 0 0 2K 0
32 WASHINGTON 10/5/1995 30 High Winds 0 kts. 0 0 2.0M 0
33 Countywide 4/13/1996 5:00 PM Tstm Wind 0 kts. 0 0 0 10K
34 Countywide 5/25/1996 1:00 AM Tstm Wind 0 kts. 0 0 0 5K
35 Countywide 7/2/1996 2:00 PM Tstm Wind 0 kts. 0 0 10K 5K

 Courtesy of the National Weather Service
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TABLE 4 CONTINUED SEVERE WEATHER EVENTS  
(THUNDERSTORM & HIGH WINDS) 1950 – 2009 

35 Countywide 7/2/1996 2:00 PM Tstm Wind 0 kts. 0 0 10K 5K
36 Gray 7/14/1996 5:15 PM Tstm Wind 0 kts. 0 0 10K 0
37 Jonesboro 8/17/1996 4:40 PM Tstm Wind 0 kts. 0 0 15K 2K
38 Countywide 6/13/1997 7:20 PM Tstm Wind 0 kts. 0 0 0 4K
39 Sulphur Spgs 7/16/1997 2:30 PM Tstm Wind 0 kts. 0 0 25K 40K
40 Countywide 7/21/1997 8:10 PM Tstm Wind 0 kts. 0 0 15K 12K
41 Telford 7/22/1997 4:45 PM Tstm Wind 0 kts. 0 0 0 12K
42 Fall Branch 2/17/1998 11:30 AM Tstm Wind 0 kts. 0 0 4K 0
43 Bowmantown 5/26/1998 12:10 AM Tstm Wind 0 kts. 0 0 0 9K
44 Jonesboro 6/2/1998 7:00 AM Tstm Wind 0 kts. 0 0 0 10K
45 Jonesboro 6/24/1998 3:00 PM Tstm Wind 0 kts. 0 0 15K 0
46 Jonesboro 6/24/1998 4:45 PM Tstm Wind 0 kts. 0 0 0 16K
47 Countywide 7/7/1999 4:35 PM Tstm Wind 0 kts. 0 0 25K 0
48 Taylor Mill 7/28/1999 7:25 PM Tstm Wind 0 kts. 0 0 1K 0
49 Gray 8/19/1999 10:30 PM Tstm Wind 0 kts. 0 0 8K 0
50 Countywide 2/14/2000 12:00 AM Tstm Wind 0 kts. 0 0 21K 17K
51 Jonesboro 2/14/2000 12:00 AM Tstm Wind 0 kts. 0 0 10K 0
52 Garber 5/27/2000 8:50 PM Tstm Wind 0 kts. 0 0 0 2K
53 Limestone 6/3/2000 1:15 PM Tstm Wind 0 kts. 0 0 0 5K
54 Limestone 6/14/2000 3:50 PM Tstm Wind 0 kts. 0 0 0 7K
55 Limestone 6/15/2000 6:15 PM Tstm Wind 0 kts. 0 0 0 9K
56 Limestone 7/14/2000 10:10 PM Tstm Wind 0 kts. 0 0 0 8K
57 Limestone 7/14/2000 10:15 PM Tstm Wind 0 kts. 0 0 0 5K
58 Johnson City 7/28/2000 4:20 PM Tstm Wind 0 kts. 0 0 12K 11K
59 Johnson City 8/10/2000 12:00 AM Tstm Wind 0 kts. 0 0 0 19K
60 Countywide 11/9/2000 6:40 PM Tstm Wind 0 kts. 0 0 0 26K
61 Countywide 11/9/2000 7:05 PM Tstm Wind 0 kts. 0 0 0 21K
62 Johnson City 6/29/2001 3:30 PM Tstm Wind 0 kts. 0 0 0 10K
63 Fall Branch 6/29/2001 4:10 PM Tstm Wind 0 kts. 0 0 20K 0
64 Gray 7/4/2001 4:05 PM Tstm Wind 0 kts. 0 0 0 8K
65 Countywide 7/8/2001 4:05 PM Tstm Wind 0 kts. 0 0 0 14K
66 Countywide 1/24/2002 8:30 AM Tstm Wind 0 kts. 0 0 7K 0
67 Johnson City 4/28/2002 5:15 PM Tstm Wind 0 kts. 0 0 5K 0
68 Countywide 7/3/2002 2:32 PM Tstm Wind 0 kts. 0 0 20K 0
69 Gray 7/4/2002 4:11 PM Tstm Wind 0 kts. 0 0 10K 0
70 Johnson City 8/24/2002 2:30 PM Tstm Wind 0 kts. 0 0 45K 0
71 WASHINGTON 2/3/2003 10:00 PM Strong Wind 40 kts. 0 0 33K 0
72 Countywide 5/2/2003 2:15 PM Tstm Wind 60 kts. 0 0 10K 0
73 Johnson City 6/11/2003 5:10 PM Tstm Wind 55 kts. 0 0 10K 0
74 Countywide 7/9/2003 3:15 PM Tstm Wind 60 kts. 0 0 0 0
75 Countywide 8/4/2003 9:00 PM Tstm Wind 60 kts. 0 0 0 0
76 Limestone 8/17/2003 2:30 PM Tstm Wind 60 kts. 0 0 0 0
77 Johnson City 8/28/2003 3:15 AM Tstm Wind 60 kts. 0 0 0 0
78 Spurgeon 8/28/2003 4:50 PM Tstm Wind 60 kts. 0 0 0 0
79 Gray 5/26/2004 4:52 PM Tstm Wind 65 kts. 0 0 10K 0

 Courtesy of the National Weather Service
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TABLE 4 CONTINUED SEVERE WEATHER EVENTS  
(THUNDERSTORM & HIGH WINDS) 1950 – 2009 

80 Johnson City 5/26/2004 5:30 PM Tstm Wind 65 kts. 0 0 20K 0
81 Johnson City 5/31/2004 3:30 AM Tstm Wind 65 kts. 0 0 20K 0
82 Johnson City 7/5/2004 8:30 PM Tstm Wind 60 kts. 0 0 4K 0
83 Jonesboro 8/2/2004 5:15 PM Tstm Wind 50 kts. 0 0 2K 0
84 Liberty 4/22/2005 9:47 PM Tstm Wind 65 kts. 0 0 3K 0
85 Johnson City 5/14/2005 5:40 PM Tstm Wind 60 kts. 0 0 15K 0
86 Johnson City 6/7/2005 7:10 PM Tstm Wind 65 kts. 0 0 18K 0
87 Jonesboro 6/27/2005 6:35 PM Tstm Wind 60 kts. 0 0 10K 0
88 Countywide 7/1/2005 5:15 PM Tstm Wind 60 kts. 0 0 30K 0
89 Johnson City 7/28/2005 2:35 PM Tstm Wind 55 kts. 0 0 15K 0
90 Johnson City 7/28/2005 3:10 PM Tstm Wind 56 kts. 0 0 3K 0
91 Johnson City 7/28/2005 3:10 PM Tstm Wind 55 kts. 0 0 6K 0
92 Jonesboro 7/28/2005 3:20 PM Tstm Wind 60 kts. 0 0 30K 0
93 Countywide 4/2/2006 8:40 PM Tstm Wind 60 kts. 0 0 10K 0
94 Fall Branch 4/17/2006 11:25 AM Tstm Wind 60 kts. 0 0 6K 0
95 Gray 4/25/2006 6:30 PM Tstm Wind 65 kts. 0 0 15K 0
96 Jonesboro 5/18/2006 7:25 PM Tstm Wind 60 kts. 0 0 6K 0
97 Johnson City 5/18/2006 7:45 PM Tstm Wind 57 kts. 0 0 3K 0
98 Johnson City 5/20/2006 4:45 PM Tstm Wind 60 kts. 0 0 10K 0
99 Johnson City 5/26/2006 4:00 PM Tstm Wind 60 kts. 0 0 20K 0
100 Jonesboro 5/26/2006 7:30 PM Tstm Wind 60 kts. 0 0 20K 0
101 Countywide 6/10/2006 8:20 PM Tstm Wind 60 kts. 0 0 8K 0
102 Gray 7/4/2006 8:40 PM Tstm Wind 60 kts. 0 0 20K 0
103 Countywide 8/29/2006 5:20 PM Tstm Wind 60 kts. 0 0 35K 0
104 Johnson City 9/28/2006 2:20 PM Tstm Wind 60 kts. 0 0 9K 0
WASHINGTON 12/1/2006 12:00 PM High Wind 60 kts. 0 0 30K 0K
106 Johnson City 4/3/2007 22:52 PM Thunderstorm Wind 50 kts. 0 0 15K 0K
107 Johnson City 7/30/2007 16:10 PM Thunderstorm Wind 60 kts. 0 0 0K 0K
108 Johnson City 3/4/2008 17:30 PM Thunderstorm Wind 50 kts. 0 0 0K 0K
109 Gray 6/9/2008 17:48 PM Thunderstorm Wind 65 kts. 0 0 15K 0K
110 Sulphur Spgs 7/9/2008 13:20 PM Thunderstorm Wind 55 kts. 0 0 0K 0K
111 Johnson City 6/11/2009 15:00 PM Thunderstorm Wind 60 kts. 0 0 20K 0K
112 Mc Kinley 6/16/2009 19:05 PM Thunderstorm Wind 60 kts. 0 0 20K 0K
113 Jonesboro 6/17/2009 14:12 PM Thunderstorm Wind 60 kts. 0 0 20K 0K
114 Johnson City 6/18/2009 14:20 PM Thunderstorm Wind 60 kts. 0 0 15K 0K
115 Little Cherokee 6/18/2009 15:53 PM Thunderstorm Wind 55 kts. 0 0 8K 0K
116 Little Cherokee 6/20/2009 15:53 PM Thunderstorm Wind 55 kts. 0 0 8K 0K
117 Gladstone 7/9/2009 16:30 PM Thunderstorm Wind 50 kts. 0 0 0K 0K
118 Crouch Xrd 7/12/2009 16:50 PM Thunderstorm Wind 50 kts. 0 0 0K 0K
119 Johnson City 8/16/2009 17:12 PM Thunderstorm Wind 60 kts. 0 0 20K 0K

0 5 3.886M 287KTOTALS:
 Courtesy of the National Weather Service 

$3.8 MILLION DOLLAR LOSS FROM 1950-2009
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TABLE 5 FLOODING  EVENTS 1950 – 2009 
Location or County Date Time Type Mag Dth Inj PrD CrD

1 Johnson City 12/4/1993 1600 Flash Flood N/A 0 0 5K 0
2 Jonesborough 2/11/1994 200 Flash Flood N/A 0 0 5K 0
3 Johnson City 3/27/1994 1800 Flash Flooding N/A 0 0 50K 0
4 Southern Washington 1/14/1995 830 Flood N/A 0 0 5K 0
5 Johnson City 5/13/1995 1600 Flash Flooding N/A 0 0 5K 0
6 Boones Creek 8/19/1995 1631 Flash Flood N/A 0 0 10K 0
7 Countywide 1/19/1996 8:00 PM Flash Flood N/A 0 0 0 0
8 Countywide 5/26/1996 10:15 AM Flash Flood N/A 0 0 0 0
9 Countywide 7/11/1999 11:00 AM Flood N/A 0 0 0 0
10 Johnson City 6/22/2001 2:30 PM Urban/sml Stream Fld N/A 0 0 0 0
11 Countywide 8/4/2001 3:00 AM Flood N/A 0 0 0 0
12 Countywide 8/30/2001 10:30 AM Urban/sml Stream Fld N/A 0 0 0 0
13 WASHINGTON 3/17/2002 8:45 AM Flood N/A 0 0 5.0M 0
14 Countywide 3/18/2002 8:45 AM Flash Flood N/A 0 0 0 0
15 WASHINGTON 2/14/2003 12:00 PM Flood N/A 0 0 18.1M 0
16 WASHINGTON 2/21/2003 11:00 AM Flood N/A 0 0 0 0
17 WASHINGTON 4/10/2003 8:00 AM Flood N/A 0 0 0 0
18 Johnson City 6/11/2003 6:00 PM Flash Flood N/A 0 0 0 0
19 Johnson City 6/30/2003 4:45 PM Flash Flood N/A 0 0 0 0
20 Johnson City 8/16/2009 17:22 PM Flash Flood N/A 0 0 0K 0K

0 0 23.130M 0TOTALS:
 Courtesy of the National Weather Service 

$23 MILLION DOLLAR LOSS FROM 1950-2009 
 

TABLE 6 WILDFIRE EVENTS 2004-2009 
 

The following data was received from the Tennessee Division of Forestry for Wildfire 
Events occurring within Washington County, Tennessee. 

 
• 2300 Acres Burned 
• Cause = 40 % Arson 
• Cause = 40 % Debris 
• Cause = 20% Miscellaneous 
• 34 Structures were saved at a cost savings of $3,528,300 
• 4 Cell towers were saved at a cost savings of $2,500,000 
• 2 Structures lost at an estimated lost of $40,000 
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TABLE 7 RECENT EARTHQUAKE EVENTS PAST FIVE YEARS 

http://folkworm.ceri.memphis.edu/recenteqs/Maps/83-36.html 

MAGNITUDE DATE LATITUDE LONGITUDE LOCATION 
2.5 2009/10/3 35.301N 82.500W 1 MI SSW OF LAUREL 

PARK, NC 
2.5 2009/10/2 36.047N 83.57W 4 MI SSW IF NEW 

MARKET, TN 
2.9 2009/08/14 36.764N 82.363W 3 MI ENE OF 

NICKLESVILLE, VA 
1.5 2009/07/13 35.299N 82.505W 1 MI SSW OF LAUREL 

PARK , NC 
1.9 2009/07/13 35.314N 82.505W 1 MILE W OF LAUREL 

PARK , NC 
1.7 2009/07/13 35.302N 82.504W 1 MILE  SW OF 

LAUREL PARK, NC 
2.1 2009/07/12 35.306N 82.500W 1 MILE SW OF 

LAUREL PARK, NC 

 
 

TABLE 8 Roadside Survey Location Summary  
Hazardous Materials Transportation Flow Survey: An 

Evaluation of Hazardous Materials Transported 
in Washington County, Tennessee by Dan O’Brien ETSU 

Location  Commercial Vehicles HAZMAT Prevalent Hazard Class  
Boones Creek  4719 263 Class 3 - Flammable  
Okolono Road  1488 113 Class 5.1 - Oxidizer  

HWY 11E  1220 99 Class 3 – Flammable  
HWY 321  1521 87 Class 3 – Flammable  

 
 

WASHINGTON COUNTY DISASTER DECLARATIONS 
 

Tennessee FEMA-1197 
 
Declaration Date: 
January 13, 1998 
 
Incident Type: 
Severe Storms and flooding 
 
Incident Period: 
January 6 through and including February 12, 1998 
 
Counties designated for disaster assistance 
as of March 6, 1998: 
Bledsoe, Bradley, Campbell, Cannon, Chester, 
Clay, Cocke, Crockett, Cunberland, De Kalb, 
Fentress, Gibson, Greene, Grundy, Hawkins,  
Haywood, Jackson, Jefferson, Madison, Meigs, 

http://folkworm.ceri.memphis.edu/recenteqs/Maps/83-36.html
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Morgan, Overton, Pickett, Polk, Putnam, Rhea,  
Roane, Scott, Sequatchie, Sevier, Sullivan,  
Tipton, Van Buren, Warren,  
and White for Public Assistance only. (35) 
              
Carter, Johnson, Unicoi, and Washington for  
Individual and Public Assistance. (4) 
              
Total counties (39). 
 

 
Disaster Summary for FEMA-1387-DR, Tennessee 
 
Declaration Date: 
August 15, 2001 
 
Incident Type: 
Severe Storms & Flooding 
 
Incident Period: 
July 27, 2001 through August 22, 2001 
 
Counties Declared and Types of Assistance as of August 27, 2001: 
Carter, Cocke, Greene, Johnson, Unicoi and Washington Counties  
for Public Assistance and Individual Assistance. (6) 
 
Shelby County for Individual Assistance. (1) 

 

Disaster Summary For FEMA-3217-EM, Tennessee 

Declaration Date: September 5, 2005 
Incident Type: Hurricane Katrina Evacuation 
Incident Period: August 29, 2005, and continuing 

Designations and Types of Assistance 
Specifically, FEMA is authorized to provide Public Assistance Category B (emergency 
protective measures), including direct Federal assistance, at 100 percent Federal funding.  

This assistance is for all 95 counties in the State of Tennessee. 
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Repetitive Loss Properties:  According to the National Flood Insurance Program, repetitive 
flood loss is defined as a facility or structure that has experienced two or more insurance claims 
of at least $1,000 in any given 10 year period since 1978.  Local businesses in Johnson City 
make up the majority of the repetitive loss properties in the county.  Most of the properties on the 
list experienced damages during a July 2003 flood event. Below is a chart providing repetitive 
loss properties information by location, type of structure, flood zone, number of losses, and 
payments as of July 2010.  
 

 
 
 
 

 
National Flood Insurance Program:  The National Flood Insurance Program (NFIP) is a pre-
disaster flood hazard mitigation and insurance protection program which has reduced the 
increasing cost of disasters. The intent of the program is to: require new and substantially 
improved structures be designed and constructed to minimize or eliminate future flood damage; 
provide floodplain residents and business owners with financial insurance assistance in the form 
of insurance after floods, especially after small floods that do not warrant federal disaster 
assistance; and it transfers most of the cost of private property flood losses from the taxpayers to 
floodplain property owners through flood insurance premiums.  Participation in the NFIP is 
based on an agreement between communities and FEMA. Currently all three jurisdictions of 
Washington County are active participants in the NFIP.  Below is a chart providing an overview 
of NFIP insurance information as of July 2010.  
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East Tennessee Area Flash Flood Guidance Limits 

 
NWS 1 HOUR RAINFALL ESTIMATED RAINFALL  

TOTALS FOR EAST TENNESSE 

 
NWS 3 HOUR RAINFALL ESTIMATED RAINFALL  

TOTALS FOR EAST TENNESSE 

 
NWS 6 HOUR RAINFALL ESTIMATED RAINFALL  

TOTALS FOR EAST TENNESSE
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NWS 12 HOUR RAINFALL ESTIMATED RAINFALL  

TOTALS FOR EAST TENNESSE 

 
NWS 24 HOUR RAINFALL ESTIMATED RAINFALL  

TOTALS FOR EAST TENNESSE 

 

Nolichucky River at Embreeville   12 feet (Flood Stage) 14.9 feet(Crest Stage) 

The total rainfall amount of 13-15 inches eclipses what the National Weather Service has 
for a maximum limit for flash flooding in their models for a 24 hour time frame.
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Example of the Nolichukey River Guage at Embreeville (NWS) 

Our agency monitors this flood gauge during times of heavy precipitation 

Flood Categories (in feet) 
Major Flood Stage: 20

Moderate Flood Stage: 16
Flood Stage: 12
Action Stage: 10

Historical Crests 
(1) 24.00 ft on 05/21/1901 
(2) 21.52 ft on 11/06/1977 
(3) 18.60 ft on 08/13/1940 
(4) 15.55 ft on 09/17/2004 
(5) 14.92 ft on 09/08/2004 
(6) 13.90 ft on 08/16/1928 
(7) 12.76 ft on 03/12/1963 
(8) 11.63 ft on 08/17/1994 
(9) 11.59 ft on 03/26/1965 
(10) 11.52 ft on 02/13/1966 
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The governing bodies of Washington County, City of Johnson City and the Town of 
Jonesborough will adopt this plan, once finalized. 
 
 
The governing body of the City of Johnson City will adopt the Hazard Mitigation Plan for 
Sullivan County for all annexed areas of the City of Johnson City that are located in Sullivan 
County. 
 
The governing body of the City of Johnson City will adopt the Hazard Mitigation Plan for Carter 
County for all annexed areas of the City of Johnson City that are located in Carter County. 
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This supplement updates a Detailed Project Report and Environmental 
Assessment dated March 1994 that addressed flooding on Little Limestone 
Creek and Tributary in Jonesborough, Tennessee. The Ohio River Division 
approved the report on July 12, 1994. (See Attachment A.) Construction 
documents were about 90% completed and Headquarters committed 
construction funds and authorized us to sign the Project Cooperation 
Agreement on July 7, 1996. However, the Town of Jonesborough decided 
not to proceed with the project and requested termination. In the fall of 
2001, after significant flooding, the town requested that the project be 
reconsidered. 

The original project recommendations have been reevaluated by updating 
costs, benefits, and environmental consequences of the 2 most promising 
plans. The plans provide protection from either a 25- or 50-year storm. 
Each plan requires adding a culvert to carry the unnamed tributary directly 
to Little Limestone Creek, constructing a berm to pond the tributary at the 
inlet of the culvert, and constructing the outlet of the culvert to blend into the 
historic district. Only culvert size differentiates the plans. A 6 X 8-foot 
culvert carries the 50-year flood, while a 6 X 6-foot culvert carries the 25­
year flood. 

Benefits 
Table 1 contains the average annual costs and benefits of each plan in 
October 2002 dollars at 6 1/8 percent as measured against the without 
project condition. As can be seen, both plans are economically justified with 
positive net benefits and benefit to cost ratios greater than 1. The 25-year 
plan has the greatest net benefits ($24,680) and BCR (1.34) and is therefore 
the National Economic Development (NED) plan. The Town of 
Jonesborough believes the additional protection provided by the 50-year 
culvert is worth the additional investment. They are willing to "buy-up" to 
the higher level of protection. Thus, 6 X 8-foot culvert is the recommended 
and locally preferred plan. It has a BCR of 1.24 and net benefits of $19,435. 
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Damages by Event 
2-year 
25-year 
50-year 
100-year 
Average Annual Damages 
Average Annual Benefits 

Average Annual Costs 
Interest and Amortization (61/8%) 
Operation and Maintenance 
Total Annual Costs 

Benefit Cost Ratio 
Net Benefits 

8,436 
27,815 
81,596 
13,824 

100,536 

Table 1 - Benefits 

Without Project 
$ 103,634 
$ 172,013 
$ 190,342 
$ 210,066 
$ 114,360 
nfa 

50-year Plan 
$ 
$ 
$ 
$ 
$ 
$ 

$ 79,401 
$ 1,700 
$ 81,101 

1.24 

$ 19,435 

8,436 
132,892 
144,224 

16,044 
98,316 

25-year Plan 
$ 
$ 
$ 
$ 
$ 
$ 

$ 72,236 
$ 1,400 
$ 73,636 

1.34 

$ 24,680 

. I	 Costs 
Table 2 contains the first costs and the cost sharing break down for the 25­
year plan. Cost sharing is 65% Corps and 35% local. The local share 
includes all real estate - lands, easements, rights ofway, relocations, and 
borrow and disposal areas (LERRD). If the real estate costs are less than 
35%, the local sponsor pays cash toward project construction. The cost of 
preparing construction documents is initially federally funded, but included 
in total project costs for cost sharing purposes. All utilities are not created 
equal, however, and only the utilities owned by the town - water, sanitary 
sewer, storm sewers and roads - are eligible for cost sharing by the Corps. 
These total $78,000. The costs to relocate the gas lines, phone lines, cable 
TV and electric lines impacted by the project are an economic cost and are 
included in the calculations ofnet benefits and BCRs. They are just not 
eligible for Corps cost sharing. These relocations total $136,000. Thus, the 
total cost project cost is $1,119,000 and the cost shared amount is $983,000 ­
$639,000 Corps and $480,000 local (including $76,000 real estate, $78,000 
cost shared utilities, $190,000 cash and $136,000 non-cost shared utilities). 

Table 3 contains the costs of the 50-year plan. The difference between the 
25- and 50-year plans is the size of the culvert. The cost difference is 
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$111,000. The total cost of the 50-year plan is $1,230,000 - $639,000 Corps 
and $591,000 local/other. Since the 50-year plan is not the NED plan, the 
costs above $983,000 are not shared. 

Table 2 - 25 - Year Costs 
Not Cost 

25-year Plan Total Corps Local Shared 
Lands & Damages $ 76,000 $ - $ 76,000 
Relocations $ 78,000 $ - $ 78,000 
Total LERRO. $ 154,000 $ - $ 154,000 
Non Cost Shared Relocations $ 136,000 $ - $ - $ 136,000 
Planning, Engineering and Design $ 262,000 $ 262,000 $ -
Construction & Management $ 36,000 $ 36,000 $ -
Construction $ 531,000 $ 341,000 $ 190,000 
Total Cost of 25-year Plan $ 1,119,000 

Total Cost Shared Amount $ 983,000 $ 639,000 $ 344,000 $ 136,000 
Local Share (35% of total amount cost shared) $ 344,000 
Local Cash (Local share- LERRO) $ 190,000 

Table 3 - 50 -Year Costs 
Not Cost 

50-year Plan Total Corps Local Shared 
Cost of 25-year Plan $ 1,119,000 $ 639,000 $ 344,000 $ 136,000 
Construction Buy-up $ 106,000 $ 106,000 
Construction Management buy-up $ 5,000 $ 5,000 
Total Cost to Buy up ( Difference between 25 & 50 yr) $ 111,000 
Total cost of 50-year plan $ 1,230,000 $ 639,000 $ 455,000 $ 136,000 

Table 4 contains costs that are not shared by the Corps - the buy-up 
($111,000) and the gas, electric, cable and telephone relocations ($136,000). 
This $247,000, however, is eligible for cost sharing under the Federal 
Emergency Management Agency's (FEMA) Hazard Mitigation Grant 
Program (HMGP) guidelines. Cost sharing under the HMGP is 75% federal 
and 25% local. As seen below, the 50-year plan would cost $1,230,000 ­
FEMA $185,000, the Corps $639,000 and the Town of Jonesborough 
$406,000. 
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T bl 4 HMGP C t Sh .a e - os armg 

Total Not Cost Shared/Eligible for HMGP 

Betterment (Buy up to 50-yr) 
Non Cost Shared Relocations 
Total Eligible for HMGP (75/25) 

Total Project Recap 

Total 

$ 111,000 
$ 136,000 
$ 247,000 

FEMA 

$ 185,000 

Local 

$ 62,000 

Total COE FEMA Local 
$ 1,230,000 $ 639,000 $ 185,000 $ 406.000 

ITotal Local Cash Expected at Construction $ 301,000 

Environmental 
A new environmental assessment was prepared and is included at the end of 
the supplement. It has been circulated to the Town of Jonesborough, US 
Fish and Wildlife Service, Tennessee Valley Authority, Environmental 
Protection Agency, various offices of the state ofTennessee. Project 
activities are permitted under Section 404 Department of the Anny 
Nationwide Permits. An Aquatic Resources Alteration Permit (ARAP) was 
issued by the state of Tennessee on December 4, 2002. 

Conclusions and Recommendations 
This study supplement presents updated the costs, benefits, and 
environmental impacts of the NED and locally preferred plans. The 
increased project costs are offset by a corresponding increase in project 
benefits. Both the 25- and 50-year plans remain cost effective and the NED 
plan remains the 25-year plan. Therefore the 1994 project recommendations 
remain unchanged. I endorse the recommendation to approve the 50-year, 
locally preferred plan, for project implementation. 

. cIJ_ 
~ W. Eli, P.E. 

lanning Branch 
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From: RUSS RANGOS 
To: X400.MCX(Gesling-Raymond-T-CEORD-ET-PF,Furman-Rich... 
Date: 07/02/96 (Tue) 22:43pm 
Subject: JONESBOROUGH, TN SEC205 091748 

We have committed construction funds for the subject project. .After 

satisfying appropriate enviromnental and regulatory requirements, you 

are authorized to execute the PCA and advertise for bids. 

The baseline award date for project construction is 13 December 1996, 

and the baseline cost is $870,300. 

Mr. Lancaster, ASA(CW), will notify the Congressional delegation of 

this action. He has directed that the Nashville District Engineer 

keep the delegation informed of future progress on the project. 

• 

cc: Sue L Ferguson 



From: RUSS RANGOS 
To: X400.MCX(Gesling-Raymond-T-CEORD-ET-PF,Funnan-Rich... 
Date: 07/02/96 (Tue) 22:43pm 
Subject: JONESBOROUGH, TN SEC205 091748 

We have committed construction funds for the subject project. .After 

satisfying· appropriate environmental and regulatory requirements, you 

are authorized to execute the PCA and advertise for bids. 

The baseline award date for project construction is 13 December 1996, 

and the baseline cost is $870,300. 

Mr. Lancaster, ASA(CW), will notify the Congressional delegation of 

this action. He has directed that the Nashville District Engineer 

keep the delegation informed of future progress on the project. 

• 

cc: Sue L Ferguson 



-------------------------Forwarded-----------------------­
From: X400.MCX.Rangos-Russ-CECW-PM 
To: X400.MCX.Gesling-Raymond-T-CEORD-ET-PF, 

X400.MCX.Furman-Richard-J-CEORD-ET-PF, 
X400.MCX.Wilson-Ron-L-CEORD-DL-P 

cc: X400.MCX.Kitch-Harry-E-CECW-PC, 
X400.MCX.Sherman-Rennie-H-CECW-PM, . 
X400.MCX.Smith-Richard-3-CECW-PM, 
X400.MCX.Fitzsimmons-Cliff-L-CENPW-PL-PF, 
X400.MCX.Ferguson-Sue-L-CEORN-EP-P 

Subject: JONESBOROUGH, TN SEC205 091748 

. j 



_ ...."'n.... -.L.I:..-.t'l' {C.t;ORD-PE-PF/12 Jul 94) (1105) 2nd End 
Mr. Butcher/3159 
SUBJECT: Detailed Project Report/Environmental Assessment, Little 
Limestone Creek, Jonesborough, Tennessee, section 205 CWIS 91748 

DA, Corps of Engineers, Ohio River Division, P.O. Box 1159, 
Cincinnati, OH 45201-1159 26 August 1994 

FOR Commander, Nashville District 

Approval to proceed to plans and specs on the sUbject study is 
referred for your action. Funds will be provided by separate 
correspondence. 
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CECW-PE (CEORN-EP-P/1 Apr 94) 1st End HARDESTY/272-1723/gmh 
SUBJECT: Section 205, Detailed Project Report and Environmental 
Assessment, Little Limestone Creek, Jonesborough, Tennessee, 
(CWIS #91748) 

HQ, U.S. Army Corps of Engineers, Washington, D.C. 20314-1000 

FOR Commander, Ohio River Division, ATTN: CEORD-PE-PS 11 AUG 1994 

1. We approve the initiation of plans and specifications for the 
SUbject project. Funds required for the preparation of plans and 
specifications will be provided by separate correspondence. 

2. The deviation to the model LeA, which was sUb~itted to 
HQUSACE on 8 July 1994, is currently under review in this office. 

wd all encls 

. ' 
! 

~&K{~.E. 
Acting Chief, Planning Division 
Directorate of civil Works 



CORPS OF ENGINEERS 

P. O. BOX 1159 

, mcy ro CINCINNATI, OHIO 45201-1159 

ATTENTION OF 

CEORD-PE-PF (1105) 12 July 1994 

MEMORANDUM FOR CORUSACE (CECW-PE), 20 Mass. Ave. N.W., 
WASH DC 20314-1000 

SUBJECT: Detailed Project Report/Environmental Assessment, 
Little Limestone Creek, Jonesborough, Tennessee, section 205 
(CWIS #91748) 

1. The sUbject report has been approved by this office. A copy 
of the project Fact Sheet, an information copy of the report, and 
our approval letter to the district are enclosed. 

2. Request that Nashville District be authorized to begin plans 
and specifications and that the district be funded $40,000 to 
initiate this work. 

n~_~~ 
3 Encls ~~T~E/E. EBERHARDT 

~ Chief, Planning Division 



NASHVIL.L.E OISTRICT, CORPS OF ENGINEERS 

P. O. SOX 1070
 

NASHVIL.LE, TENNESSEE 37"-02·\070
 

CEORN-EP-P (l105-2-10b) 1 April 1994 

MEMORANDUM FOR Commander, Ohio River Division, ATTN: CEORD-PE­
PS, P.O. Box 1159, Cincinnati, Ohio 45201-1159 

SUBJECT: Detailed Project Report/Environmental Assessment,
 
Little Limestone Creek, Jonesborough, Tennessee, Section 205
 
(CWIS #91748)
 

1. Enclosed are 5 copies of sUbject report and fact sheet. The 
District's Technical. Review Committee (TRC) has reviewed the 
report; technical assurance certificaion is also enclosed. 

2. The enclosed draft Project Cooperation Agreement (PCA) has
 
one minor deviation. The term betterment was added to reflect
 
the Sponsor's intention to "buy up" to a higher level of
 
protection.
 

3. The final plans consisted of adding culvert capacity on the 
unnamed tributary to provide 25-, 50-, and 100-year protection. 
All three plans had the same basic components - a training dike, 
culvert, open outlet channel and bank protection along Little 
Limestone Creek. The 25-year plan produced the highest net 
benefits and was designated the NED plan. 

4. The town. of Jonesborough, however, is willing to pay the 
additional costs of the 50-year plan. This locally preferred 
plan is recommended. The federal cost of the project is 
$484,800, while the nonfederal cost is $238,000 including $76,400 
for the betterment. 

·5. I recommend that the project be approved for construction and 
that the District be funded $100,000 in FY 94 to begin plans and 
specifications. A total of $32,700 will be needed in FY 95 to 
complete them, advertise and award the project. Plans and 
specifications are scheduled to begin in June and be completed in 
October. 

J. DAVID NORWOODEnc1s 
LTC, Corps of Engineers 
Commanding 



n:NNESSI:1': DEPARTMENT OF ENVIRONMENT &. ~NSERVAnON 
, OMs/on of Water Pollution Control 

401 Church Sb"eet 
7th Floor, L& CBuilding 

, Nashville, TN 37:243~1534 

December 4, 2002 

certified Mail R.eceipt # 7000 0600 0024 8552 0038 

, Town or Jonesborough 
Mr. Robert Browning, Town AdminiStrator 
1::1:3 Boone Street 
Jonesborough, TN 37659 

Re:	 Aquatic Resource Alteration Permiti NRS File #02.409
 
Gene..... Pennit for the AlteratiDn of Wet We-he.' Convey-artc&l
 
Unnamed Tributary tv Little Limestone Creek" Washington COunty, Tendessd
 

We have reviewed your application for the referenced alteration of a wet weather (;Onveyam;e. This activity 
is regulated by the Tennessee Wamr Quality controlAt:tof1977, T.C.A. § 69-3-101 et seq., and the General 
Permit for the AItllration ofWet Weather Conveyanms The work is hereby approved for construction. The 
work must be aa:omplished in O)nfon'nanr::.e with approved plans, specifications, data, and other information 
submitted in support of the referenced application aad the limitations, requirements, and mnditlons set 
fo'rth in the GeneralPermit fOr the Alteration OfWet Weather Con~rcm'5(endosed). 

The activity may not result in the discharge of waste or other substances that may be harmful b:J humans or 
wildlife. Please be advised that alterations to wet weather conveyances cannot cause pollution Ie otI'Ier 
waters of' the State. In addition, adequate erosiOn controls must be installed prior to construction and 
maintain during construction of the project. All dIsturbed areas must be rewgetated or otherwise stabilized 
upon COOlpletion of construdion. A copy of this permit must also be provided to the contractor(s) 
performing the work and a copy must be ,kepi: onslte during all work activities. Please make the necessary 
provisions for these circumstanCBS. 

Th'e work may also reqUire authorl~ol'l from the U. S. Army Corps of Engineers. They may be reached at 
615-369-7500. This authorization js valid fot one year from tbe date of this letter. If yOl.! 
need additional Information or darification, please contact Enc Chance at 615-253-2245. 

Thank you, 

Dan Eagar 
Manager, Division of Water Pollution Control 
Natural Resources Section . 

Cc: 
Eric Chance, WPC 
Fife copy 



TENNESSEE DEPARTMENT OF EN~RONMENT • CONSERVATION
 
Division of Water Pollution Control
 

401 Church Street
 
7th Aoor, L& CBuilding
 

Nashville, TN 37243-1534
 

December 4,2002 

Certified Maij Receipt :Jf 7000 0600 0024 8552 0038 

Town of Jonesborough
 
Mr. Robert Browning, Town Administrator
 
123 Boone Street
 
Jonesborough, TN 37659
 

Re: Aquatic Resource Alteration Permit~ MR.S File #ClZ.409 
GeJ1eraf Permit for Bank stabilization AdMtles 
Littla UmestGne Creek, Washington County, Tennessee 

We have reviewed your applicatIon for the referenced bank stabilization activity. This activitY is regulated 
by the Terrnessee Water Quality Control Act of1977, T.eA § 69-3-101 et seq., and the General PermIt Tor 
Bank StabHiTrItion Activities. The work is hereby approved for constroction. l"he work must .be 
accomplished in conformance with approved plans, specifications, data, and other information SUbmitted in 
support of the referena!d application and the limitations, requirements,. and conditions set forth in the 
General Permit Ibr Bank Stilbillzatirm Activities (enclosed). 

The placl!ment of rlprap is limited to three hundred (300) linear feet of stream bank. Please 
note that unnecessary vegetation removal is prohibited. In addition, adequate erosion controls must be 
installed prior to construction and maintaIned dUring construction of the project. All disturbed areas must 
be revegetated or otherwise stabilized upon completion of construction. A copy of this permit: must also be 
provided to the contrad:or(s) performing the work and a copy must also be kept onsite during all work 
activities. Please make the necessary provisions for these cIrcumstances. 

The work may also reqUire authorization from the U. S. Army Corps of Engineers. Thev may be reached at 
615-369-7503. Thh; authorization is valid for one year from the date of ,tbls Iet;t;er. If you 
need additional infQrmatlon or clarification, please contact Eric Chance at 615-253-2245. 

Thank you, 

DJcc~ ___ 
Dan Eagar .
 
Manager, Division of Water Pollution Control
 
Natural Resourc@s Section
 

Cc:
 
Eric Chalice, WPC
 
File copy 



GENERAL PERMIT FOR BANK STABILIZATION ACTIV:I'J'lES 

This general pennil aUows the repair and protection oferoded stream bank.$, Bank stabilization a~vities " 
typiCally include grading of the 5treant bank to the appropriate: stoPe in c:onjunction with p"lac:emCDl of 
riprap otapp}icalionofbiQellglneering techniques. BiocogiIlecring involves the ~ ofcedar ~ 
revelmenlS, ~k or 1,08 CWTCl11 deDecUOD weirs. live willow post applicalio~ log aio stlUctW'eS aod otber 
tedmiques lhat incorporate primarily materials found in the ual.mal riparian environmClil Bio-cngi:accriDg 
is the preferred methDd and is permitted wilhonl IUJtification wbcre no work isdone instream with '. 
tpccltaniiCd equipment or where the work is done in acc:;ordaDce wi1b au approved bio-el1gineeliDg plan 
from th~ United Slates'Departnlem ofAgriculture. Natural BesolUce CoDSelValion Sel'vicc.. Bank 
stabilizaticm aetiviticsare hereby penmtt.ed provided the activity is done in accordance with Ibc terms and 
conditions below. ' 

E:ltlullions 

This general pemdt cannot be used to authorize work in the £01l0\\ing citcuIDS!anCCS: 
, .	 ' 

(3)	 where wetlands VliD be ad\'crseJy affected by the proposed work; 

(b)	 when the activity is located in any watc'rway whic:h is icICntified by the ~ent as haviog
 
contaminated 5Cdiments, and when: the proposed work wiIllikely.rnobiliZe the contaminants;
 

(c;) .when Ihe projecl wilt adve~y affect a specieS fO~Iy listed on Slale or Federal li~ oft'inatened or 
endangered species; or . . . 

(d)	 wheL1.an individual pennit is required 

Bank stabiil22lion projects not qualifying for aulhorizati9n by IlIis general pennit may beauthorized by 
indi\idual pennir p~ovided all requirements o~the Tennessee Wotel' QUQ/;~ Co~trol.AcI'of 1971arc met. 

NotifitatioD 

1)	 No notification Lo the Division is required where the ICJIgth ofstream bank to be treated is tess 1han I , 

tbrce times the top--of-bank Width ofthe stream chann~. not to ex<:ced a total Jenglh offifty fectiand 
where the total wlume orsoil, sandor srav=l disnubed orn:-dqlO$i1Cd is JeSs than len-cubic ,ards.[ 
Bank stabilization work conducted in accordance with this provision is lilnitcd to one site per 1000 
linear feet ofstream. and may ~ done only oncc withemt nolification. 

2)	 No noUfication to the Division is required when the work i$ done and ~ in accon1ance with a, 
bio-epginecring plan developed or approved by the United States lJepartment of~cultun:,.Natural , 
Resource COnserYalion Scni~or where reco~t1ized 'bio-engineem.g tee:hniques m USQiaDd no work 
is done il1stream wi~~equipment. : 

,3)	 ~atifieation to the Division is nol required where Ih~ activity is loc:aled withinwaterR$O~ 
developm=tt projcci laIKfs aid waters. inc::hiding flowage easement. ananagcd by the TCDIlessee Valley 
Authority or the U. S. Army Corps ofEngineers., However. prjor to commencem~nt ofconstruction,. , 
th= applicant must have received any necessary authori7JltioDS pu:rsuanl to applicable provisions of§10 
oCThe Riversond HorborsActol1899. §404ofThe Clean WOlerAcland§26acCThe Te1l1leSJee • 
~Uo/AmMrl~A~ , 

4)	 Excepl as provided in item on= otthis ~tion, notification must be submitted to the Division where the 
primary bank prot~tion is nOl conventional bioengineering techniques and the activity is not located 
lrithin water resource development project lands lUJd waters.inc:luding flowage ~ment managed by 
,the Tennessee Valley Authority or lhe U. S. Amy CotpS ofEngineers. Notification shaD be in.the 
form ofan original, signed document which includes the following minimum information: 

(a)	 a map showing the exact location of" Ihe proposed work; and 



1I) Adverse impact to formally listed state or federal threatened or etldange~ species or theiJ" critical 
IlabiLat. or to cultwal. historil;a1. or al'Cheologiea1 rc:atures or sites is prohibited. 

Effective Date' ':. July 1. 20QO APPROVE~~ Q.c- .~e:.-
Exphation Date Jwte 30, 2005 ~ Paul D~s. D~tor· .' .:"_... 
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DETAILED PROJECT REPORT AND
 
ENVIRONMENTAL ASSESSMENT
 

Section 205, Flood Damage Reduction
 

LITTLE LIMESTONE CREEK & TRIBUTARY
 
JONESBOROUGH,TENNESSEE
 

Section 1 - The Study and Report 

Scope of Study 

1.01 This report addresses the feasibility of options to alleviate flood damages 
from Little Limestone Creek and its unnamed tributary within the town of 
Jonesborough. The seat of Washington County, Jonesborough is in the extreme 
northeastern comer of Tennessee, 6 miles south of Johnson City and within 30 
miles of the Virginia and North Carolina state lines. See Figure 1. Flooding, 
typically the result of heavy thunderstorms in the late summer, has been a 
persistent problem. Intense rainfall, combined with steeply sloped. terrain and 
extensive basin development are the main ingredients for flooding. The last 
major flood occurred in August 1977 when six downtown businesses sustained 
considerable damage. In the early 1980's, the town, working with the 
Tennessee Valley Authority, improved Little Limestone Creek providing flood 
relief to much of downtown. Flooding from Little Limestone Creek and its 
unnamed tributary still poses a significant threat with potential damages 
averaging almost $95,300 annually. 

Authority 

1.02 This report was prepared under the authority of Section 205 of the 1948 
Flood Control Act, as amended. Feasibility study costs are being shared in 
accordance with the Water Resources Development Act of 1986 (P.L. 99-662). 
The Feasibility Study Cost Sharing Agreement (Exhibit 1) was executed on 
August 27th, 1992. 
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Local Interest and Support 

1.07 Local interest and support for this project is strong. The town's 
commitment to addressing Jonesborough's flooding problems is quite evident. 
The town has paid 50 percent of the costs of this feasibility study. In addition, 
the town made several improvements to Little Limestone Creek (with the 
assistance of TVA) including the purchase and demolition of two buildings. 

1.08 The recommendations contained in this report were presented to 
Jonesborough's mayor, aldermen, and interested citizens at a board meeting on 
January 31, 1993. An updated letter of support is included as Exhibit 2. 

Coordination 

1.09 Scoping letters were sent on July 22, 1991 to the following agencies: 
Tennessee State Planning Office, Tennessee Wildlife Resources Agency, U.S. 
Fish and Wildlife Service, Tennessee Conservation League, Tennessee 
Historical Commission, State Historic Preservation Officer (SHPO), Advisory 
Council on Historic Preservation (ACHP), U.S. Environmental Protection 
Agency, Tennessee Department of Environment and Conservation, Tennessee 
State Conservationist, Agricultural Stabilization and Conservation Service, and 
Tennessee Valley Authority. The scoping letter and all responses are included 
in the Environmental Assessment. The U.S. Fish and Wildlife Service did not 
anticipate that the project will cause significant environmental impacts. The 
SHPO concurred that the project will not adversely affect properties eligible for 
or listed in the National Register of Historic Places. The ACHP did not object 
to the finding of no adverse effect. Coordination with the Town of 
Jonesborough included discussions with the Town Administrator and a public 
information workshop held on January 31, 1994.. 

Earlier Studies and Reports 

1.10 Previous studies and reports include the precursor to this feasibility - a 
reconnaissance report completed by the Nashville District in January 1991. The 
"Flood Insurance Study, Town of Jonesborough, Washington County, 
Tennessee" was published by the Federal Emergency Management Agency on 
March 30, 1982. 

1.11 A report entitled "Flood Damage Reduction Study, Town of 
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overtopped when the culvert headwater exceeds elevation 1691.5. The capacity 
of the culvert with this headwater is less than the discharge of the 2-year event. 

Climate 

2.04 The climate of the area is characterized by warm humid summers and 
relatively mild winters. The hottest month typically is July with an average 
temperature of 75 degrees Fahrenheit. The coldest month is January with an 
average temperature of 35 degrees Fahrenheit. Precipitation averages 41.5 
inches yearly. The highest average monthly precipitation, 4.98 inches, occurs in 
July; the lowest precipitation, 2.25 inches, occurs in October. 

Physiography and Geology 

2.05 Physiography - Jonesborough and Washington County are within the 
Valley and Ridge physiographic province. This province is an area of northeast 
to southwest trending, parallel valley lowlands and narrow ridges that extends 
over 1200 miles from the Saint Lawrence Valley to Alabama. In Tennessee its 
average width is about 40 miles. 

2.06 Stream courses are closely related to the structure and composition of the 
underlying rocks. A fault trellis drainage pattern, a system of subparallel 
streams aligned along the strike of the rock formations, has developed in the 
area. Most of the smaller streams are located in the northeast to southwest 
trending valleys. 

2.07 Bedrock - The Valley and Ridge province is underlain almost entirely by 
sedimentary rocks deformed by folding and faulting that occurred at the end of 
the Paleozoic era, about 230 to 260 million years ago. A series of parallel 
thrust faults has brought together alternating bands of strong and weak rock. 
The resulting surface outcrop is a repetitive sequence of essentially parallel belts 
that strike northeast to southwest. 

2.08 Bedrock is Upper Cambrian and Lower Ordovician carbonate rocks of the 
Knox Group. The Knox is composed of interbedded bluish-gray limestone and 
dolomite containing varying amounts of sand and clay. Beds range from a few 
inches to several feet in thickness and generally dip to the southeast at 15 to 40 
degrees. Local variations occur where the strata have been folded or overturned 
by thrust faulting. 
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home of President Andrew Jackson and was visited by many other presidents. 
It was here in the Washington County courthouse that Andrew Jackson was 
admitted to the bar, and, a few years later, presided as judge. A walk through 
the downtown historic district presents one with a mix of historical events and a 
blend of architectural styles. The roots of Tennessee and America as a Nation 
are deeply embedded in the mountainous terrain of the area known as the "First 
Tennessee." Its rich heritage and significant role in the settlement of the 
Southwest Territory make Jonesborough and the Upper East Tennessee region a 
unique resource for historians, preservationists, and the restoration community. 

Economy 

2.16 Population - Washington County's population was over 91,000 in 1987. 
The population within a 300 mile radius is about 33.5 million. Jonesborough 
has a population of 3,500. 

2.17 Employment - Total employment for Washington County reached 51,850 
through 1987, a 33 percent increase from 1970. The state of Tennessee's total 
employment increased 29 percent during the same period. Manufacturing and 
service industries each comprise about 20 percent of the total work force in the 
county. Washington County's unemployment rate averaged 6.0 and 5.5 percent 
in 1987 and 1988, respectively. The state average was 5.8 for 1988. 

2.18 Transportation - Washington County, Jonesborough and Johnson City all 
have adequate transportation facilities that tie in with other counties in the area. 
Interstate 81 and numerous U.S. and state highways along with various county 
roads provide excellent transportation. The area is served by the Tri-Cities 
Regional Airport located just north of Johnson City. 

Section 3 - Problems and Needs 

ffistory of Flooding 

3.1 Flooding has been recorded in Jonesborough since 1901. However, 
detailed information on flood damages is sketchy. With steep valleys, a high 
level of development, and low level of forestation, flash floods are typical for 
the Little Limestone Creek Basin. Generally floods are the result of localized, 
severe thunderstorms in mid-summer. The largest known flood on Little 
Limestone Creek occurred in June 1928. It had a recurrence interval of about 
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Table 1 - Existing Conditions
 
Average Annual Damages
 

Little Limestone Creek $ 9,400 

Unnamed Tributary $ 85,900 

Total $ 95,300 

Table 2 - Existing Conditions
 
Damages by Event
 

Event 2-yr lO-yr SO-yr lOO-yr SOO-yr 

Little 
Limestone 
Creek 

$2,293 $15,416 $60,622 $80,231 $192,341 

Unnamed 
Tributary 

$86,362 $125,946 $158,618 $175,055 $208,870 

Total $88,655 $141,362 $219,240 $255,286 $401,211 

Future Conditions 

3.04 Jonesborough is within the metropolitan area of Johnson City. The 
drainage basin of the unnamed tributary encompasses U. S. Highway lIE, the 
main connector to Johnson City. Further development will likely occur within 
the basin of the unnamed tributary. However, the town I s stormwater ordinances 
require new development to provide stormwater detention. As long as the town 
enforces those ordinances, runoff within the basin of the unnamed tributary will 
not significantly increase flooding. 

Section 4 - Plan Formulation 

Study Objectives 

4.01 The federal objective in water and related land resource planning is to 
contribute to the national economic development (NED) consistent with 
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insurance policies, flood forecasting and warning, flood proofing, small ring
 
levees, raising in place, or permanent evacuation of the floodplain. Structural
 

.measures actually reduce or eliminate flood depths in problem areas. They may 
include dams and reservoirs, levees and floodwalls, bridge modifications, 
channel modifications, channel enlargement or clearing and snagging. 

4.06 Nonstructural - None of the nonstructural measures described above can 
address the flooding problems in the town of Jonesborough. The town already 
participates in the flood insurance program and has floodplain ordinances. 
Flood forecasting and warning are not feasible because of the small drainage 
area and the rapid rate of rise of the stream being studied. Little time is 
available to respond to warnings. Flood proofing, ring levees, and raising in 
place are inappropriate because of the type of construction and historic nature of 
the structures being protected. In addition, ring levees and flood proofing 
require closure structures that necessitate a considerable warning time to be 
placed. The historic nature of the structures also eliminates permanent 
evacuation of the floodplain from serious consideration. 

4.07 Structural - Only Qne of the structural measures described above could 
address the problems at Jonesborough. On the unnamed tributary there are no 
bridges that impede the stream flow or debris that clogs the channel. Thus, 
bridge modifications and clearing and snagging are not viable alternatives. 
Levees and floodwalls are impractical for several reasons - 1) there is very little 
unoccupied space in the area, 2) levees and floodwalls would degrade the 
historic quality of the .town, and 3) the unnamed tributary would have to be 
virtually encircled. Upstream detention is not feasible because the drainage area 
of the unnamed tributary is highly developed and there is no suitable site for 
storage of flood waters. 

4.08 Modification of the existing culvert is impractical because of its small 
capacity and its close proximity to numerous buildings. The capacity of the 
existing culvert would have to be more than doubled to carry the 10-year event. 
There is not physically enough room to add this amount of capacity without 
impacting building foundations and many utilities. Thus, adding a new culvert 
in the vicinity of the existing culvert is the only practicable alternative. 

11
 



parallel to the existing culvert has the advantage of minimizing traffic impacts. 
However, it would travel beneath two buildings - the Exxon Station and Old 
Town Hall. The uncertainties associated with impacting the foundations of these 
buildings renders an alignment parallel to the existing culvert infeasible. Both 
Boone/Spring Street alignments avoid major impacts to buildings, however, they 
impact traffic and utilities. The straight alignment significantly impacts an 
underground optic fiber telephone line. Relocation of this line would cost 
roughly $75,000. The curved alignment avoids the optic fiber telephone line, 
but clips the edge of the Exxon Station in an area that previously contained 
underground tanks for gasoline storage. If all the material to be excavated 
beneath the Exxon Station is contaminated, special disposal would cost roughly 
$40,000, considerably less than the sure cost of relocating the optic fiber 
telephone line. Thus, the curved alignment is selected. 

4.11 Construction Materials - The study team evaluated three discreet options 
for constructing the additional culvert. All but one were eliminated due to 
physical restrictions at the site (Le. very limited vertical and horizontal space). 
The first option is polyethylene pipe. Although polyethylene pipes are flexible 
and easy to work with, they require a minimum of three feet of cover to support 
a roadway. Only seven feet of vertical space is available at the downstream end 
and a 6-foot diameter pipe is needed. Thus, polyethylene pipe was eliminated 
from further study due to cover requirements. Cover requirements for 
reinforced concrete pipe (RCP) preclude its use for the 50- and 1OO-year 
designs, but might be feasible for the 25-year design. In addition, compared to 
a cast in place concrete box, the Rep requires a larger trench to carry the same 
amount of flow. Based on trench width limitations and cover requirements, the 
RCP was eliminated from further study. Reinforced box culverts (RCBC), 
although more expensive, can be constructed within available vertical and 
horizontal space. 

Section 5 - Final Plans 

Development 

5.01 In the third phase of plan formulation, the best intermediate alternatives 
are refined, evaluated, and compared in detail. The environmental, social, and 
national economic aspects of the plans are given full consideration. The plan 
that reasonably maximizes net economic development benefits (calculated by 
subtracting the annual costs of the alternative from its annual benefits) consistent 
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5.05 Culvert - The culvert follows a curved alignment. It begins at the north 
edge of Sabin Street, crosses Sabin and the front corner of the Exxon Station, 
travels down the·middle of Boone Street, crosses Main Street at a slight angle 
barely clipping the sidewalk on the southwest corner, then proceeds down 
Spring Street to the open channel. Photographs on Figure 7 show a majority of 
the alignment. The culvert will be constructed of I-foot thick, cast-in-place, 
reinforced concrete. The inlet of the box is at Elevation 1685.75 and the outlet 
is at 1682.00. The construction trench is 20 feet wide with vertical side slopes. 
Depth ranges from 8 to 19 feet. About 4500 cubic yards of material will be 
removed from the trench and stockpiled for backfill. Due to depth of cut and 
alluvium soils, shoring will be used along the entire trench. Standard plank 
shoring will be used except along the southwest corner of Main Street where the 
trench comes close to the foundation of the Old City Hall. Steel sheet piling 
will be used here. Construction of this alternative will require relocation or 
modification of numerous utilities including natural gas lines, sanitary sewers, 
water lines, and underground telephone and electric lines. 

5.06 Training DikelLevee - This component serves several functions. It trains 
or directs the flow of the unnamed tributary into both the new and existing 
culverts, at the same time preventing flood waters from reaching damageable 
structures downstream. In addition, the head or pressure created by the ponded 
flood waters increases the capacity of both culverts. The training dike/levee 
will be constructed of compacted clay and covered with grass. Side slopes will 
be gentle (3H: 1V) to facilitate mowing. The dike will have a crest elevation of 
1694.5 near Sabin Street, extending up to elevation 1695.0 near the visitor 
center. The dike will be about 325 feet long with a I-foot top width. Its height 
averages 3 feet, varying from less than 1 foot to just under 7 feet. About 400 
cubic yards of material, to be obtained at the inlet and outlet of the culvert, will 
be used to construct the dike along Sabin and Boone Streets right of ways. The 
area behind the dike is open, grassy and park like. Figure 8 includes 
photographs of the construction and ponding area. The first floor elevations of 
all structures behind the dike are above its crest by more than one foot and are 
well above the 500-year elevation for all plans considered.. 

5.07 Once the dike is constructed, the four existing 36-inch culverts must be 
extended through it. New concrete headwalls will be constructed at the inlet of 
these extensions and at the new culvert. One 80-foot long headwall is designed 
to serve both the new culvert and two existing precast concrete pipes. A 
separate headwall is needed for the other set of pipes. In addition, the invert of 
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reinforced box, 6 feet high and 6 feet wide. The trench for Alternative C 
would be 13 feet wide with depths similar to the other plans. About 2,300 
cubic yards of material would be removed from the trench and be stockpiled for 
backfill. The outlet headwall would be about 8 feet wide and 8 feet high with 
very little exposed concrete. The combined headwall for the new and existing 
culverts would be shortened to about 73 feet. 

Section 6 - Plan Evaluation 

Hydraulic Performance 

6.01 Alternative A would eliminate overflow from the unnamed tributary for 
all flows up to and including the 100-year event. For the 500-year event, 
Alternative A would reduce overflow by about 70 %. Alternative B would 
eliminate overflow for the 2, 5, 10, 25, and 50 year events while overflow for 
the 100 and 500 year events would be reduced by about 81 and 57 percent, 
respectively. Alternative C would eliminate overflow for the 2, 5, 10 and 25­
year events while reducing overflow from the 50-year event by 75 percent, the 
100-year event by 68 percent and the 500-year event by 43 percent. All of the 
alternatives would improve the flow characteristics of Little Limestone Creek. 

Economic Performance 

6.02 Table 4 displays the number of structures sustaining damages under the 
with and without project scenarios. As discussed under existing conditions, 10 
of the structures assigned to the unnamed tributary are also impacted by floods 
on Little Limestone Creek. Under the without project condition, only damages 
from the unnamed tributary are displayed. However, to accurately report the 
benefits and residual damages of the alternatives, damages to these structures 
from Little Limestone Creek are included for each alternative. None of the 
alternatives impact flooding of the two structures located upstream of Highway 
lIE. 
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6.03 As would be expected, Alternative A (loo-year culvert) protects the 
greatest number of structures, has the smallest residual damages and the greatest 
benefits. Alternative A would eliminate flooding from the unnamed tributary in 
downtown Jonesborough through the lOO-year event. However, damages 
beginning about the 25-year event would continue to three structures from Little 
Limestone Creek flooding. Seven structures now receiving damages at about a 
2-year frequency would receive complete protection from a 1DO-year flood 
event. Average annual benefits are $84,135. 

6.04 The amount of protection provided by Alternative B, the 50-year culvert, 
is similar to that provided by the lOO-year culvert. Alternative B would 
eliminate tributary flooding in downtown Jonesborough through the 50-year 
event. Six structures (compared to seven for Alternative A) now receiving 
damages at about the 2-year event would receive complete protection through 
the lOO-year event, and seven would receive protection through the 50-year 
event. The average annual benefits of Alternative Bare $83,780, only $355 
less than those of Alternative A. 

6.05 Alternative C, provides considerably less protection than Alternatives A 
and B in both number of structures protected and average annual damages. 
With Alternative C, only three structures would receive protection from the 50­
and l00-year events. Average annual benefits are $81,930, $1,850 less than 
Alternative Band $2,205 less than Alternative A. 

Cost Comparison 

6.06 Table 5 displays the costs of the alternatives including the first or 
construction cost, investment costs, annual maintenance costs, and total annual 
project costs. Construction costs were estimated using the MCACES Gold 
software program in accordance with EM 1110-2-1301, "Cost Estimates ­
Planning and Design Stages". The costs used in preparing the estimates were 
developed in detail or derived from historical data. The estimates include 18 
percent overhead and 10 percent profit. Contingencies varied for each item 
based on the judgement of the estimator and design team. Investment costs 
represent the sum of the construction cost for each alternative and accrued 
interest. Maintenance costs were estimated on an average annual basis and are 
included in the total annual costs. Detailed estimated are included in Appendix 
G, Project Costs. Maintenance activities include mowing the training dike 
seasonally, inspecting and repairing culvert joints, and inspecting and 
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Table 6 - Cost-Benefit Comparison
 

CostslBenefits Alternative A 
100-yr 

Alternative B 
50-year 

Alternative C 
25-year 

Av. Annual Cost $74,380 $63,467 $56,726 

k\v. Annual Benefit $84,153 $83,780 $81,930 

~enefit Cost Ratio 1.1 1.3 1.4 

!Net Benefits $9,755 $20,313 $25,204 

Environmental and Cultural Resources Analysis 

6.08 From an environmental resources perspective, there is virtually no 
difference between the with project alternatives. The main design features of all 
three alternatives are the same with only small variances in the amount of trench 
and outlet channel excavation. 

6.09 The Jonesborough flood control project will result in the protection of 
valuable and irreplaceable structures within the Jonesborough Historic District. 
Alternative A provides the maximum protection and is the preferred alternative 
from a cultural resources standpoint Alternative C, providing only 25-year 
protection is the least preferred alternative. 

Views of Sponsor 

6.10 A meeting with the Mayor, Board of Aldermen, and interested citizens of 
Jonesborough was held January 31, 1994 to discuss the results of this study. 
The Corps' planning process and plan selection criteria were briefly explained, 
followed by a description of the recommended plan and questions and answers. 
Exhibit 3 contains a memorandum of the meeting including comments from the 
public and our responses. The Board of Aldermen voted to pursue the 50-year 
plan. 

Risk and Uncertainty 

6.11 This study, like all flood control studies, contains aspects involving risks 
and uncertainty. Uncertainties arise from measurement errors and from the 
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Table 7 - Net Benefit Sensitivity 

Options Alternative A Alternative B 
tOO-year 50-year 

wer 0.25' 

Benefits 

BCR 

Net Benefits 

ise 0.25' 

Benefits 

BCR 

Net Benefits 

wer 0.5' 

Benefits 

BCR 

Net Benefits 

ise 0.5' 

Benefits 

BCR 

Net Benefits 

$99,876 

1.3 

$25,496 

$69,410 

0.9 

($4.970) 

$115,216 

1.5 

$40,836 

$56,107 

0.8 

($18,273) 

$99,473 

1.6 

$36,006 

$69,102 

1.1 

$5,635 

$114,758 

1.8 

$51,291 

$55,845 

0.9 

($7,622) 

Section 7 - The Recommended Plan 

Selection 

7.01 Based on a close consideration of the merits of each alternative, 
Alternative C, the 25-year culvert, is the NED plan. It maximizes net 
economic development benefits, balances the risks and uncertainties associated 

23
 



Table 8 - Federal and Nonfederal Costs 
of The Locally Preferred Plan 

Item Federal Nonfederal Cost 

Lands and Damages $36,100 

$67,200 -

$103,300 

$134,700 

$238,000 

Relocations 

TotalLERRD 

Constructipn $484,800 

TOTALS .$722,800 $484,800 

Description 

7.04 Culvert and Trench - The recommended plan consists of a single 
reinforced concrete box culvert 6 feet wide and 8 feet high, a training dike 
constructed of compacted clay at the inlet of the culvert, an open outlet channel 
and bank protection along Little Limestone Creek as shown on Figure 6B. The 
box culvert will be constructed in a IS-foot wide open trench with vertical side 
slopes varying in depth from 8 to 19 feet. Wooden shoring will be required the 
entire length of the trench except' at the corner of Spring and Main Streets 
where sheet pile shoring may be required to stabilize the foundation of the 1 1/2 
story building. The culvert walls will be 1 foot thick and placed on 4 inches of 
granular fill. The 3000 cubic yards of material to be removed from the trench 
is assumed to be 80 percent alluvium and 20 percent rock. All rock removal 
will be done without blasting. The excavated material will be stockpiled and 
used to backfill the trench upon completion of the culvert. 

7.05 Relocations - Numerous utilities will be encountered along the trench. 
Relocation of the following utilities will be required during construction: 175 
feet of natural gas lines, 150 feet of sanitary sewer lines (including 3 manholes), 
45 feet of storm sewers (including the addition of 2 gate valves and 2 flap 
gates), 320 feet of water lines (including 4 valves), 155 feet of 200 pair 
underground telephone lines, and 70 feet of underground electric lines. 

7.06 IITRW - An Hazardous, Toxic, and Radioactive Waste (HTRW) Phase I 
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connects to Little Limestone Creek. The channel will be 8 feet wide at its base 
with side slopes of 1.5H:1V. Excavation and minor shaping will also be 
needed. Precast, concrete interlocking blocks will be placed in the outlet 
channel and on the banks of Little Limestone Creek to prevent scouring and 
improve flow. Solid blocks will be used to line the channel, while hollow 
.blocks, backfilled with soil and planted with grass, will be used on th.e banks. 
About 55 linear feet of protection (20 feet upstream and 25 feet downstream of 
the outlet) will be placed on each bank of Little Limestone Creek. Filter fabric 
is required beneath the blocks. The outlet will be constructed through a well­
maintained grassy slope. 

7.09 Headwalls - The inlet headwall for the 50-year culvert is designed to be 
integral with a replacement headwall for two existing precast concrete pipes that 
have inlets near the new culvert. The headwall is designed as a retaining wall 
using CRSI design tables with level type "C" soil conditions. It has a total 
length of 75.5 ft and a height of 9 feet. Slush grouted riprap will be used at the 
entrance of the culvert instead of a concrete apron. A special headwall will be 
constructed at entrance of the second set of existing culverts (where a 36-inch 
corrugated metal pipe and a 36-inch precast concrete pipe cross under Sabin 
Street). The wingwalls of this headwall will be ·configured to conform to the 
right-angle bent in the dike. 

7.10 Real Estate Requirements - The local sponsor, the Town of 
Jonesborough, is responsible for all lands, easements, rights-of-way, and 
relocations (LERRDs) for the project plus the difference in the costs of the 25­
and 50-year plans. Before construction, the town of Jonesborough and the 
government will execute a Project Cooperation Agreement (PCA). There are no 
relocations under P.L. 91-646. No navigational servitude or federally owned 
lands are affected by the project. 

7.11 The project requires about 0.35 acres of permanent easement and about 
1.0 acres of temporary work easement. One private ownership, at the 
intersection of Sabin and Boone Streets, is affected by the project. A work area 
easement over 0.04 acres and a pipeline easement over 0.03 acres must be 
acquired from the Exxon Station. The remaining lands needed for the project 
(0.96 acres of work area and 0.32 acres of pipeline easement) are now owned in 
fee by the town of Jonesborough and used as a library, tourist information 
center, and a public park/playground or dedicated as roads and streets. 
Jonesborough currently has sufficient interests in these areas to grant a right-of­
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None of the alternatives would impact any known endangered species. In 
addition, no designated wetlands or unique prime farmlands would be adversely 
impacted. 

Cultural Resource Impacts 

7.16 .Construction of the proposed structural flood control measures (all three 
alternatives) for the Jonesborough community will be confined to areas almost 
entirely within the Jonesborough Historic District. The Corps has consulted 
with the Tennessee State Historic Preservation Officer (SHPO) with the 
resulting determination that the proposed project will have an effect on the 
Jonesborough Historic District. Construction will take place; however, in an 
area that is traversed on the surface by several streets and below the surface by 
a network of utilities. A small berm or training dike will be constructed at the 
inlet, and the outlet will require the use of precast, concrete interlocking blocks 
to prevent sco~ring by high velocities and turbulent flow. Construction 
disturbance in the project area will be temporary and, excepting the inlet and 
outlet of the culverts, surface areas will be returned to their original use and 
appearance. The Corps and the Tennessee SHPO have concurred in the opinion 
that any of the three proposed flood control projects for Jonesborough will have 
an effect on the Jonesborough Historic District, however, that effect will be 
temporary and not adverse. 

7.17 Pursuant to requirement of Section 106 of the National Historic 
Preservation Act as implemented by regulations at 36 CFR 800, the Corps of 
Engineers is required to identify properties in project impact areas which are 
either listed or eligible for listing on the National Register of Historic Places, 
assess potential effects to those properties, to consult with the State Historic 
Preservation Officer (SHPO) concerning identified effects, and to seek the 
comments of the Advisory Council on Historic Preservation (ACHP) should 
project effects be determined not adverse or adverse. The Tennessee SHPO's 
no adverse effect determination was provided to the ACHP for their review and 
comment. The council, by letter dated February 8, 1994, did not object to the 
no adverse effect determination; therefore, the Corps' responsibilities under 
Section 106 of the National Historic Preservation Act are concluded. 
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center parking area. The trench will cross Sabin Street at almost a right angle 
forcing its closure for several weeks. Testing of the excavated material in the 
area of the Exxon Station and possible special disposal are also required in this 
phase. Both Boone and Main Streets should remain open the entire construction 
period because there is sufficient room to detour traffic around work areas. 

7.21 The downstream phase will include the outlet and the trench and culvert 
below Main Street. During this portion of the project, Spring Street, which is 
very narrow, will have to be closed between Main and Little Limestone Creek. 
The closure could, last for a month or more. Construction of the outlet channel 
and bank protection will impact a portion of Mill Springs Park for several 
weeks. 

Table 9 - Project Schedule 

Activity Dates 

Submit Report to ORD 3/94 

Report Approved & Forwarded to HQ 4/94 

Initiate Plans & Specifications 6/94 

Execute PCA 8/94 

lBegin Real Estate Acquisition 8/94 

tomplete Plans & Specifications 10/94 

Real Estate Certification 10/94 

Pre-solicitation & Advertisement 11/94 

Bid Opening 12/94 

k\ward Construction Contract 1/95 

Project Construction 2/95 to 9/95 
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8.04 The recommendations contained herein reflect the current information 
available at this time and current Departmental policies governing formulation of 
individual projects. They do not reflect program and budgeting priorities 
inherent in the formulation of a national Civil Works construction program nor 
the perspective of higher review levels within the Executive Branch. 
Consequently, the recommendations may be modified before they are authorized 
and/or funded. 

J. David Norwood 
LTC, Corps of Engineers 
Commanding 
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EXHIBIT 1
 

FEASIBILITY STUDY
 

COST SHARING.
 

AGREEMENT
 



AGREEMENr 
BETWEEN THE UNITED STATES OF »!ERICA 

1\ND 

•
 
THE ~ OF JONESOO:ROUGH, TENNESSEE:
 

FOR THE FIOOD mMME REDUCl'IONS m JONESBOR:>UGH, TENNESSEE
 
~IBILITY STUDY
 

1 
'!HIS AGREEMENT, entered into this 2.1 ~y, of A~.L it-- , 199.z. by an:! 
t:etween the united states of America (hereinafter ~ the "Gove.rrrrne.nt"), 
represented by the Contractin; Officer executin; this Agreerrent, an:! the Town 
of Jonesborough, Tennessee (hereinafter called the "Sponsor"), 

WI'INESSEIH, that 

WHERFAS, the Co~ has authorized the Corps of Erqineers to corrluct studies 
of small flcxxi control projects for the prevention of flcxxi damages prrsuant 
to the continuing authority provided by Section 205 of the 1948 Flcxxi Control 
Act, as arnen:ied; an:! 

WHEREAS, the Corps of Engineers, urx:ier the authority of Section 205 of the 
1948 FI<XXi Control Act, as arnerrled, has con::iucted a preliIni.nal:y study of 
flcx:xii.n:J problems on Little Li.Irestone creek an:! its Unnamed Tributary in 
Joneslx>rough, Tennessee, hereinafter referred to as the ''Reconnaissance fbase 
Study", an:! has detenni.ned that further study in the nature of a "Feasibility 
Fhase Study" (hereinafter called the "Study") is required to carplete the. 
determination of the extent of the Federal interest in participatin; in a 
solution to the identified problems; an:! 

WHEREAS, the Sponsor has the authority an:! capability to ful:nish the 
co-operation hereinafter set forth an:! is willin; to participate in study cost 
sharin; an:! financin; in accordance with the tenns of this agreement; ani . 

WHEREAS, the Sponsor an:! the Goverrnnent both. .urderstarrl that enterin; into 
this agreeroont in no way obligates either party to inplement a project an:! 
that whether a project is supported for authorization an:! budgeted for 
int:Jlementation depen:1s tJIXln the outcame of this feasibility stLrly an:! whether 
the proposed solution is consistent with the Principles an:! Guidelines an:! 
with the budget priorities of the Administration ani that at the present tme, 
favorable budget priority is bein; assigne:i to projects provid..in;r primarily 
ccmmercial navigation an:! flcxxi or stann damage reduction c:utp.rt:.s; an:! 

WHEREAS, the Water Resources Cevelopment Act of 1986 (P. L. 99-662) specifies 
the cost-sharin; requirements applicable to the study; 

NCM 'IHEREFORE, the parties agree as follows: 

ARl'I:CLE I - DEFINITIONS 

For the p.n:pose of this Agreerrent: 

a. '!he tenn "Study Cost" shall mean all disbursements by the Government 
pm;uant to this Agreement, whether from Federal awrcpriations or fran furds 
made available to the Government by the Sponsor, ani all Negotiated COSts of 
work perfonned by the Sponsor ~t to this Agreement. such costs shall 
include, 1::ut not be lilnited to: labor charges; direct costs; overt1ead 
~; supervision ani administration costs; ani contracts with third 
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grants an exception. If a study is discontinue:i, it shall be conclude:i 
accorcli..rg to Article J5II arrl all data and infonnation shall be made available 
to both parties. 

• g. '!he Sponsor may wish to conclude the Study if it determines that there 
is no solution in which it has an interest or which is not in acaJrd with its 
current policies arrl budget priorities. When such a case exists the study 
shall be conclude:i according to Article XII am all data am infonnation shall 
l:e made available to both parties. 

ARI'ICLE III - SCX>PE OF STUDIF.9 

Appen:lix A, the Scope of Studies, is hereby incOl':porated into this Agreement. 
'!he parties to this Agreement shall substantially CCi'lply with the SCope of 
studies in prosecutin;J work on the study. !he followin;J IOCXlifications, to be 
approve:i by the Executive Carnrnittee, shall require an amerrlment to this 
Agreement: 

a. Nrj. IOCXlification which increases the total Study Costs by IOClre than 
fifteen (15) percent; 

b. Nrj IOCdification in the estiIrated cost of a study work item or any 
obligation for a Study work item, which ch.an;es the total cost of that work 
item by IOClre than fifteen (15) percent; . 

c. Nrj extension of the completion sdledule. for a study work item of IOClre 
than thirty (30) days; 

d. Arr:! reassignment of a work item between the Sponsor ani the Govenunent. 

ARI'ICLE 'IV - Mm'lIJD OF PAYMENl' 

a. '!he Government shall errleavor to obtctin duri..n:;r each fiscal year the 
appropriation for that fiscal year at least "in the aIOOUJ'lts specifie:i in the 
Scope of studies incot:porated herein. SUbject to the enactment of Fe:ieral 
appropriations am the allotment of ftm:1s to the Contractin;J Officer, the 
Government shall then fun:l the Study at least in the annmts specifie:i in the 
Scope of Studies herein. 

b. '!he Sponsor shall enieavor to obtain duri..n:;r each Government fiscal 
year the cash contribution for that Government fiscal year at least in the 
arrounts specifie:i in the SCope of studies inc:ot:porated herein ani, once it has 
obtained ftm:1s for a cash contri.bution, shall make such funds available to the 
Government. !he Goverrment shall witlxiraw am c::ii.sbJrse funds made available 
by the Sponsor subject to the provisions of this Agreement. 

c. F'urrls made available by the Sponsor to the Government am not 
disbursed by the Governrnent within a Government fiscal year shall be carrie:i 
over ani applied to the cash cx:mtribution for the succeediD3' Govenunent fiscal 
year; provide:i, that upon study tenn:ination any excess cash contribution shall 
be reimbursed to the Sponsor after a final aCX'Olmti..n:;r, subject to the 
availability of appropriations, as specified in Article XII herein. 

d. Should either party fail to obtain ftm:1s sufficient to make 
obligations or cash cx:mtributions or to incur study costs in acaJrdance with 
the schedule include:i in the SCOpe of studies inc:o:rporated herein, it shall at 
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b. within ninety (90) days upon termination of this Agreement the Study 
Managerent Team shall prepare a final accounti.rq of Sb.x:ly Costs, which shall 
display disburserrents by the Government of Federal fun:Js, cash contri.b.rt.ions 
by the S!:Onsor, arrl credits for the Negotiated. Costs of the S!:Onsor. SUbject 

• 
to the availability of fun::is, within thirty (30) days thereafter the 
GovenImeI1t shall reimburse the S!:Onsor for the excess, if any, of cash 
contril::utions arrl credits given over fifty (50) percent of total study Costs. 
Within thirty (30) days thereafter, the Sponsor shall provide the GoIlernment 
any cash contributions required so that the total Sponsor share equals fifty 
(50) percent of total Study costs. 

m WI'INESS WHEREOF, the parties hereto have execute:i this Agreement as of the 
day arrl year first above written. 

'IHE UNITED STATES OF AMERICA '!HE '!a'm OF JONESIDRaJGH, 'IN 

BY~~Q 
M. SHEPP~
 

rID:, Col:pS of ~ineers
 
District Eh;1ineer
 
Contracti.rq Officer
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II -~ STODIES 

~ineeri.rq studies provide the basis for estiIratin;J damage re:iuction, project 

• 
costs ani effects, ani identifyi.rq construction details. '!he followin;J will 
be urrlertaken: 

a. surveyirq - MawirE'. SUrveyirq am mappin;J will be developed in 
sufficient detail to design am layout the project, am to corrluct utility 
relocations am. real estate assessments. 

'!he remain:ler of this work task involves developnent of stream 
cross-sections am topo;raphic mappin;J for hydraulic stuiies. Mrj required 
cross-sections or mappirq will be developed fran field surveys. Actual 
measurements will be taken for all bridges am;or a.1lverts. 

b. HydrolOCl'ic am Hydraulic (H&H) studies. '!his includes: 

(1) Writin;J a generalized area description. 

(2) Corrluctin;J a data search am c:arrpilin;J meteorological am 
climatological infomation. 

(3) Ccmp.rt:e frequency discharges for use in backwater IOCdelin;J. 

(4) Ufrlate the HEC-2 backwater IOCXiel; test varioos a.1lvert capacities 
to optimize hydraulic performance, minimize environmantal am 
neighborhoc:x1 impacts; am. provide existin;J am. projected future 
condition floc:x1 profiles. 

(5) cevelop exhibits for selecte:i plan: 

* site Plan am In:1ex,
* Alignrrent Data an::l Typical sections 
* Plan an::l Profile 

(6) Evaluate a corrplementary floc:x1 wanri.nq system, an::l investigate 
other non-stnlctural protection measures for damage areas not 
benefittin;J fran the priInaz:y plan-of-action. 

(7) Prepare written documentation for the feasibility report. 

c. Geotechnical study. To c:arrplete this work task, the followi.rg will be 
necessary: 

(1) cetennine general geological basin characteristics. 

(2) cetenni.ne nature of materials to be excavated an::l borrow areas 
required. 

(3) Prepare written docurnentation. 
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TASK RESPONSIBILITY 

• Estimated Responsible Party 
Task/Activity Cost COE Jonesborough 

I.	 ECONOMIC STUDIES 
a.	 Flood Damage Evaluations $ 2,000 x 
b.	 Existing & projected 6,000 X 

Conditions 
8,000* 

II.	 ENGINEERING STUDIES 
a.	 Surveying & Mapping 5,000 X 
b.	 Hydrology & Hydraulics 15,000 X 
c.	 Geotechnical 6,000 X 
d.	 Cost Estimating 12,000 X 
e.	 Relocations Determinations 4,000 X 
f.	 HTRW Innvestigation 10,000 X 

52,000* 

III.	 ENVIRONMENTAL STUDIES 
a.	 Environmental Assessment 1,000 X 
b.	 Evaluate Effects 1,000 X 
c.	 Fish & Wildlife 2,000 X 

Coordination 
d.	 Cultural Resources Survey 4,000 X 

8,000* 

... : ... 

IV.	 REAL ESTATE STUDIES 5,000 X 

V.	 STUDY/PROJECT COORDINATION 5,000 X 

VI.	 PLAN FORMULATION 2,000 X 

VII.	 STUDY MANAGEMENT AND 15,000 X
 
REPORT PREPARATION
 

VIII. TRAVEL	 1,000 X 

IX.	 REVIEW 4,000 X 

SUBTOTAL	 100,000 

X.	 CONTINGENCIES (10%) 10,000 

TOTAL	 S110,OOO** iLf#/?
r 

* Includes travel costs to support this task 
** Includes $55,000 non-Federal cash contribution, of which 50% may be 
in-kind services 
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•
 
CALENDAR MONTHS 

ACTIVITY FROM START 

BEGIN STUDY a 
Establish team members 
Surveying 
Evaluate alternative(s) 
Develop preliminary costs 

MEET WITH SPONSOR 4.5 
Select plan 
Develop selected plan 

MEET WITH SPONSOR 7 
Develop final costs 
Report preparation 
Internal review 
Print report 

DMSION SUBMITTAL 13 
Sponsor review 
Division review 
Revisions 

DIVISION APPROVAL 18 
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 EXHIBIT 2
 

LETTER
 

OF
 

LOCAL
 

SUPPORT
 



MAYOR 
KEVIN B. McKINNEY 

TOWN ADMINISTRATOR 
ROBERTE.BROWNINGALDERMEN 

HOMER G'FELLERS 
TOWN RECORDERR.I.C. HAWLEY 

LAURA J. HAMILTONW. HAL KNIGHT 

•
HUBERT C. MILLER 

Town ·of Jonesborough 
March 23, 1994 

LTC J. David Norwood
 
District Commander
 
Nashville District
 
P.O. Box 1070
 
Nashville, TN 37202-1070
 

Dear LTC Norwood: 

The Town of Jonesborough has reviewed the draft detained project report 
•	 and understands the findings. The Town of Jonesborough is willing to provide 

all items of local cooperation as set forth in the draft Project Cooperation 
Agreement. The Town of Jonesborough believes that the 50-year plan is 
the wisest· investment choice considering the historic and cultural value 
of the structures being protected. 

The Town of Jonesborough is willing to pay the additional costs of $76,000.00 
to construct the 50-year plan. 

If we need to do anything else, please call me at 615-753-6128. 

Sincerely, 

f-:Kevin B.
 
Mayor
 

KBM/vc 

JONESBOROUGH, the OLDEST TOWN in TENNESSEE 
123 BOONE STREET JONESBOROUGH, TENNESSEE 37659 

FAX NUMBER (615) 753-6129 
(615) 753-6128 
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EXHIBIT 3
 

PUBLIC·
 

WORKSHOP
 

MEMORANDUM
 



ORNEP-P	 3 February 1994 
Ferguson/Bonds/5225 

MEMORANDUM FOR RECORD 

SUBJECT: Town Meeting, Jonesborough, TN 

1. On January 31, 1994 the Town of Jonesborough held a Town Meeting. The Corps was 
asked to give a presentation of our Draft Detailed Project Report. Local and Corps officials 
attending the board meeting are listed below: 

Bob Browning, Administrator Alderman Hal Knight 
Kevin McKinney, Mayor Alderman Homer GFeller 
Laura Hamilton, Recorder Alderman R.I.c. Hawley 
Judson Thronton, Town Attorney Alderman Hubert Miller 
John Lafon, COE, Chief Special Studies Section 
Sue Ferguson, COE, Study Manager 
LaNita Bonds, COE, Special Studies Section 
Daphne Jackson, COE, Geotechnical Engineer 

2. Dr. William Kennedy, President, Jonesborough Historical Commission, also attended the 
meeting. The City had asked Dr. Kennedy to give an evaluation of the Corps' 
recommendation and methods of determining costs of repairing historic structures. Dr. 
Kennedy provided copies of his consultation report to the board. A copy is attached. 

3. Several Jonesborough residents and business owners also attended the meeting to ask 
questions and comment on the plans. Their questions and comments and our responses are 
included in paragraph 5. 

4. The Board voted to accept the Corps' draft report, but requested that the 50-year plan be 
implemented. They are fully aware that they will be obligated to pay all additional project 
costs. 

5. Comments and Responses. 
1. Comment - Why couldn't the existing culvert be increased instead of installing an entire 

new culvert? 
Response - With the existing culvert, Sabin Street is overtopped at about the 2-year 

event. The draft report stated that the pipe would have to be doubled to carry the 2-year 
event and· more than tripled to carry the 10-year event. This is not entirely accurate. The 
report will be revised to state that the capacity of the existing culvert is less than the 2-year 
event. The existing culvert would have to be more than doubled to accommodate the 1a-year 
event. 
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the outlet of the channel. That is why the interlocking pavers are included on both upstream 
and downstream of the outlet on both banks of Little Limestone Creek. 

9. Comment - What will the topography of the park look like with the outlet? The park's 
setting will be destroyed by bringing the channel outlet through it. The recommended plan 
should mesh with the function of the park. 

Response - The use of interlocking blocks is intended to mesh with the park setting. 
However, during plans and specifications we will obtain additional survey information and 
look more closely at the outlet channel. We will consider alternatives to the current design 
and present them to the city. An artist's rendering of the best option will also be done. 

10. Comment - During normal flow will water be flowing in the new channel? Is there 
constant flow of water in the park? 

Response - The new culvert has a lower inlet elevation and as currently designed, water 
will flow into the new culvert first. A berm will be added with an elevation of about the 1­
year flood to divert flows below that to the existing culvert. 

11. Comment - Can the base of the outlet channel be lined with stone or can the 
interlocking blocks be made to simulate stone? Are the stream slopes safe for mowing or for 
visitors at the park? 

Response - There are other types of interlocking blocks that look more like stone and 
could be used to line the channel. As stated in comment 9, we will explore other options 
during the preparation of plans and specifications. Contrary to the response given at the 
public meeting, the I.5H: 1V slopes on the outlet channel will are not gentle enough to mow. 
We can either reduce the slope (and impact more land) or pave the sides of the outlet 
channel. 

12. Comment - If the channel cannot be made to complement the park can the culvert be 
extended all the way to Little Limestone Creek?
 

Response - This option can also be explored.
 

13. Comment - Will the culvert at 6x6 or 6x8 feet be a safety hazard to children? Children 
will be enticed by the large opening and will want to play inside the culvert. 

Response - The culvert is typical of many found under highways and may indeed 
attract children. However, blocking access with bars and such may create a more dangerous 
situation by trapping them inside. 

14. Comment - Can the Board request the Corps to select the larger 50-yr plan? 

• 
Response - Yes, the Board could request the Corps to recommend the 50-year plan. 

However, approval to deviate from the NED plan must come from the Assistant Secretary of 
the Army and based upon experience with other projects, approval is unlikely. In any event it 
would definitely add time to the planning process. They can buy up to the 50-year plan 
without adding significantly to the process. 
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FINANCIAL CAPABILITY DISCLOSURF 

The Town of Jonesborough, hereby submi ts the following information for 

fiscal year 92-93 as assurance of its financial capability to provide 

the necessary non-Federal contri bution \vith which to cooperate in a r'lood 

Control Project with the United States as may be required by Public 

Law 99-66; The total non Federal share is currently estimated to be 

S238.000.00 

1. Pursuant to PL 99-662 at least 5 percent of the total implementation 

costs will be tendered in cash, pursuant to an agreement to be executed 

before construction begins. This cash contribution is currentl y estimated 

to be $125.700.00. The source of this contribution will be: 

ACCOu~T, Fu~D, TAX SOURCE BALANCE 

General Fund See Audit Report 

2. Monies necessary to acquire all lands, easements, rights-of-way, 

dredged rna terial disposal areas and perform all relocations and al terations 

of buildings, utilities, highways, railroads, bridges, sewers, and related 

and special facilities as may be required by subsequent agreement entered 

into by the Federal Government and Town of Jonesborough will be 

acquired with funds from the following sources: 

ACCOl~T. r'UND. TAX SOURCE BALANCE
 

General Fund See Audit Report
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3. Additionally, if the value of the contributions provirled ;n n "me "ical 

paragraph 2 above represents less than 25 percent of the total implementation 

costs the Town of Jonesborough 

contributions in an amount necessary to make the total non-Federal 

contri butions equal to 25 percent of total implementation costs. In such 

an event, the Town of Jonesborough assures that these additional funds 

are available from the following accoun~s: 

ACCOl~T, FUND, TAX SOURCE BALANCE 

General Fund See Audit Report 

The Town of Jonesborough certifies the t these funds are obligated 

for this project and will be appropriated as may be necessary to meet future 

contractual obligations for construction of Flood Contrul Proie~t. 

Respectfully Submitted 

Laura Rami lton
 

Town Recorder
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ATTORNEY CERTIFICATION 

I, Judson D. Thornton, do hereby certify that I am the Attorney for the 
Town of Jonesborough; that the Town of Jonesborough is a legally constituted 
public body with full authority and legal capability to enter into a contract 
with the Federal Government to construct the p.roposed proj ec t, to furnish 
the above-mentioned items of local cooperation, and to pay damages, if 
necessary, in the event of its failure to perform. 

§ 
DATED (~&= ,£ dL.=:t-->

--=;::+----f-1'----f--­
(NAfvIE ' 
\At~orney for Town of Jonesborough
, -' 
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CEORN-RE-A	 29 March 94 

" MEMORANDUM FOR RECORD 

SUBJECT:	 Proposed Project Cooperation Agreement with the Town of 
Jonesborough 

1. The Town of Jonesborough wishes to enter into a Proj ect 
Cooperation Agreement with the Corps of Engineers to construct a 
25-year culvert training dike and outlet improvements on the 
unnamed tributary and Little Limestone Creek. In order to enter 
into such a contract with the Government, a non-Federal interest 
must meet the requirements of PL 91-611 and EP 405-1-2 by being a: 

a. legally constituted 
b. financially capable 
c. pUblic body 

2. The Town of Jonesborough is a legally constituted body as 
provided in Tennessee Code, Chapter 135, Acts of 1903 and Senate 
Bill 210, and has the powers enumerated therein, including the 
power to operate and maintain pUblic works projects, to acquire, 
hold, and dispose of real estate, and to enter into contracts 
related thereto, and to issue bonds or impose and collect taxes to 

. finance	 such projects, if necessary. 

3. A copy has been provided of an attorney's certificate as to 
Jonesborough's legal capability to enter into a contract, a 
financial capability disclosure statement and financial statements 
with auditor's report. The Town of Jonesborough is financially 
capable of performing the terms of the proposed Project Cooperation 
Agreement. 

Bonnie S. Baggott 
Attorney, Acquisition Branch 
Real Estate Division 
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APPENDIX A
 

PROJECT ECONOMICS
 



lit· 

ENVIRONMENTAL
 
ASSESSMENT
 



JONESBOROUGH
 
ENVIRONMENTAL ASSESSMENT
 

• 
Coordination. Scoping letters were sent on July 22, 1991 to the 
agencies listed on page EA-11 . Responses were received from the 
U.S. Fish and Wildlife Service and the Tennessee Department of 
Environment and Conservation. 

Environmental Setting. The training dike and inlet to the new 
culvert are to be constructed on the road right of way for Sabin 
Street and Boone Street. This area is bounded by streets with an 
open grassed area lying to the north toward the Public Library. 
The alignment for the trench which would be excavated to build 
the box culvert is through a paved parking lot and down Boone 
Street. A small end wall for the terminus for the box culvert 
will be in the road right of way at a turn in Boone Street. The 
outlet channel for the remaining 65 feet between the culvert and 
the Little Limestone Creek will be excavated through a well 
maintained grassed area. The proposed impact area is largely 
disturbed and mostly under pavement or part of a road right of 
way. The remaining sections proposed to be disturbed are in 
grass and are surrounded by development. These areas offer 
little value to wildlife. The only portion of this project 
subject to any adverse impact potential is the area nearest the 
Little Limestone Creek. 

The aquatic habitat of the Little Limestone is generally 
considered good with a diversity of substrates and favorable 
sinuosity index. The lack of streamside vegetation and the 
abundance of development within the study reach make the riparian 
zone less desirable for terrestrial species and reduce the 
overall quality of the aquatic system at this specific site. 

Endangered Species. A literature search and coordination with 
the U.S. Fish and Wildlife Service and Tennessee Department of 
Environment and Conservation Ecological Services have not 
revealed the presence of endangered or threatened species that 
would be impacted by the proposed project. 

Cultural Resource Compliance Requirements. Pursuant to 
requirement of Section 106 of the National Historic Preservation 
Act as implemented by regulations at 36 CFR 800, the Corps of 
Engineers is required to identify properties in project impact 
areas which are either listed or eligible for listing on the 
National Register of Historic Places, assess potential effects to 
those properties, to consult with the State Historic Preservation 
Officer (SHPO) concerning identified effects, and to seek the 
comments of the Advisory Council on Historic Preservation (ACHP) 
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should project effects be determined not adverse or adverse. The 
Tennessee SHPO's no adverse effect determination was provided to 
the ACHP for their review and comment. The Council, by letter of 
February 8, 1994, did not object to the no adverse effect 
determination; therefore, the Corps' responsibilities under 
Section 106 of the National Historic Preservation Act are 
concluded. 

Historical Setting. In 1969 the National Park Service officially 
announced that the Jonesborough Historic District had been 
determined eligible for listing on the National Register of 
Historic Places and was the first district so designated in the 
State of Tennessee. Chartered by the State of North Carolina in 
1779, Jonesborough was the first planned community west of the 
Appalachians and served as a center of urban life on the 
Tennessee frontier. Among its more notable architectural 
treasures are the Chester Inn (1797), Sister's Row (1820), and 
the log Christopher-Taylor Cabin which once housed as a boarder 
the young frontier lawyer named Andrew Jackson. Jonesborough was 
at one time the home of President Andrew Jackson and was visited 
by many other presidents. It was here in the Washington· County 
courthouse that Andrew Jackson was admitted to the bar, and a few 
years later, presided as judge. A walk through the downtown 
historic district presents one with a mix of historical events 
and a blend of architectural styles. The roots of Tennessee and 
America as a nation are deeply embedded in the mountainous 
terrain of the area known as the "First Tennessee." Its rich 
heritage and significant role in the settlement of the Southwest 
Territory make Jonesborough and the Upper East Tennessee region a 
unique resource for historians, preservationists, and the 
restoration community. 

Environmental Impacts. 
The no action alternative would not have an effect on the 
environment. No action would also not provide a solution to the 
flooding problem which has many socioeconomic impacts. 

Impacts to terrestrial wildlife species would be minimal since 
the proposed alternative pass~s primarily through paved lots, 
roads, and a "backyard" type of environment. The proposed 
alternative of building a training dike and constructing a new 
culvert does not have long term adverse impacts to the 
environment. The training dike would be built along the road 
right of way from material obtained from the trench and outlet 
excavation. An invert at the inlet will have to be excavated to 
allow proper drainage into the new culvert, and this material 
will also be used in the training dike. The work along Little 
Limestone Creek is above headwaters. Impacts from these 
activities have no significance and have been previously 
permitted for purposes of 404 under Department of Army Nationwide 
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Permit effective January 21, 1992 [33 CFR 330 (26)]. A 404 
(b) (1) evaluation was prepared to provide necessary information 
to Tennessee Division of Water Pollution Control. An Aquatic 
Resource Alteration Permit from the Tennessee Division of Water 

• 
Pollution Control was issued to the local sponsor for this work 
on March 28, 1994. The proposed project would not impact any 
known endangered species. No designated wetlands or unique prime 
farmlands would be adversely impacted by the proposed project. 

Cultural Resource Impacts. Proposed structural flood control 
measures for the Jonesborough community will be confined to areas 
almost entirely within the Jonesborough Historic District. The 
Corps has consulted with the Tennessee SHPO with the resulting 
determination that the proposed project will have an effect on 
the Jonesborough Historic District. Construction will take 
place; however, in an area that is traversed on the surface by 
several streets and below the surface by a network of utilities. 
A small berm will be constructed at the inlet, and the outlet 
will require the use of interlocking concrete blocks to prevent 
further erosion along Little Limestone Creek. Construction 
disturbance in the project area will be temporary and, excepting 
the inlet and outlet of the culverts, surface areas will be 
returned to their original use and appearance. The Jonesborough 
flood control project will result in the protection of valuable 
and irreplaceable historic structures within the Jonesborough 
Historic District. The Corps and the Tennessee SHPO have 
concurred in the opinion that the proposed flood control project 
for Jonesborough will have an effect on the Jonesborough Historic 
District, however, that effect will be temporary and not adverse. 
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SECTION 404 (b) (1) EVALUATION 
SECTION 205 FLOOD CONTROL PROJECT 

FOR LITTLE LIMESTONE CREEK, JONESBOROUGH 

•
 
WASHINGTON COUNTY, TENNESSEE
 

1.	 PROJECT DESCRIPTION. 

A.	 Location. The project area is located primarily on an 
unnamed tributary and its confluence with the Little 
Limestone Creek at mile 12.6 in Jonesborough, Tennessee. 
Refer to figure 1 for the general location map. 

B.	 General Description. Jonesborough experiences flooding 
when runoff exceeds the capacity of the culvert which 
carries the unnamed tributary beneath downtown Jonesborough. 
The unnamed tributary has a watershed of 1.24 square miles 
and the Little Limestone Creek's watershed is 4.21 square 
miles at mile 12.6. At the inlet, two pairs of 36" culverts 
cross under Sabin Street and intersect at the head of a 370' 
box culvert. The unnamed tributary emerges from the box 
culvert to travel approximately 125' before it joins Little 
Limestone Creek. 

The proposed project features a training dike at the inlet 
to help direct flow. The four existing 36" culverts will be 
extended through the levee and concrete headwalls will be 
constructed at the inlet of these extensions and the new 
culvert. A concrete headwall would be constructed at the 
outlet of the new culvert. The outlet would be connected to 
the Little Limestone Creek by an open trapezoidal channel. 
The base width of the channel would be 8 feet and the side 
slopes 1.5H:1V. The outlet channel and a limited area 
around its mouth would be protected with interlocking blocks 
to protect these areas from scouring by high velocity, 
turbulent flow. About 1,900 interlocking blocks and 2,113 
square feet of filter fabric would be in the outlet channel 
and 1050 of these interlocking blocks would be on the bank 
of the Little Limestone Creek below ordinary high water. 
The culvert and its associated materials and activities are 
above ordinary high water and will not be further addressed 
in this 404(b) (1) evaluation. 

C.	 Authority and Purpose. The assessment was done within the 
scope and authority of Section 205 of the 1948 Flood Control 
Act, as amended, and the National Environmental Policy Act 
of 1969, as amended. In addition, it is a response to a 
request from the Mayor of Jonesborough, Tennessee. The 
primary purpose of this project is to reduce flood damages. 
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D.	 General Description of the Dredged or Fill Material. The 
outlet channel would require excavation of about 210 cubic 
yards. The excavated material will be used for the training 

• 
dike construction. Approximately 1900 blocks of 
interlocking blocks and 2,113 square feet of geotextile 
would be placed in the outlet channel and about 1050 of 
these would be on the banks of the Little Limestone Creek. 
The interstices of the conlock can be backfilled and planted 
with grasses for good erosion control with a more natural 
appearance. The total linear feet along the Little 
Limestone is 110 feet. 

E.	 Description of the Proposed Discharge Site. The project 
site is located on the right bank of the Little Limestone 
Creek. The natural soils in this location are largely 
comprised of residual soils and alluvium. The area is 
generally grassed top of bank with an occasional tree. 

F.	 Description of the Disposal Method. Sound environmental and 
engineering practices would be followed during all phases of 
project construction. About 210 cubic yards of excavation, 
and minimal clearing and grubbing will be necessary. 
Overburden from the excavation will be used to construct the 
training dike. The Contractor would remove and dispose of 
any other material in accordance with local ordinances and 
the Contracting Officer. Silt fences and other methods to 
protect the area from runoff will be incorporated into the 
plans and specifications. The conlock and filter fabric 
will be placed as quickly as possible and impact areas 
revegetated as soon as practicable to minimize adverse 
-impacts. 

2. FACTUAL DETERMINATIONS. 

"Factual Determinations" as required by 230.11 of the EPA 
Final Guidelines of 24 December 1980 include the following: 

A.	 Physical Substrate Determinations. Changes to the physical 
substrate would be insignificant. The work would be 
accomplished primarily on the creek bank with little or no 
changes to the streambed. 

B.	 Water Circulation, Fluctuation, and Salinity Determinations. 
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water chemistry, odor, taste, dissolved oxygen levels, 
nutrients, and eutrophication would not be significantly 
affected by the operations. Any minor effects would 
stabilize to preconstruction ranges quickly when 

• 
construction activities were complete. Current patterns, 
creek flow and velocity and hydrologic regime would be only 
locally affected to the extent necessary to reduce shoreline 
erosion. There would be no discernable fluctuation of pool 
level and no significant project-induced effects during high 
water periods. Salinity is not a consideration. 

C.	 Suspended Particulate and Turbidity Determinations. 
Turbidity levels would be elevated only locally during rain 
events while construction activities are taking place. 
Following these activities, turbidity levels should return 
to preconstruct ion levels. The effect on the chemical and 
physical properties of the Little Limestone Creek would be 
insignificant. 

D.	 Contaminant Determinations. The stone fill would be 
obtained from a clean, native source and would present no 
contamination problems. 

E.	 Aquatic Ecosystem and Organism Determination. The shallow, 
aquatic ecosystem near the bank would be temporarily 
disturbed. The trophic levels of the aquatic system would 
not be significantly affected. Within the area proposed for 
fill and nearby, no Federally-listed endangered species of 
mussels was found. 

F.	 Proposed Fill Site Determination. Economic, engineering, 
and environmental concerns resulted in the selection of the 
preferred site and methods evaluated here. Placement of the 
fill materials would not violate Tennessee water quality 
standards. There would be no effect on municipal water 
supplies; no significant recreational fishery would be 
adversely affected. 

G.	 Determination of Cumulative Effects on the Aquatic 
Ecosystem. No adverse cumulative effects to the aquatic 
ecosystem·of the Little Limestone Creek can be attributed to 
the disposal of fill materials associated with the 
construction of the proposed project. Localized beneficial 
effects are expected to occur. 

H.	 Determination of Secondary Effects on the Aquatic Ecosystem. 

EA-6 



No significant adverse secondary effects to the aquatic 
ecosystem can be identified from the proposed placement of 
fill	 materials . 

• 3 . FINDINGS OF COMPLIANCE OR NON-COMPLIANCE WITH THE 
RESTRICTIONS ON DISCHARGE. 

A.	 Adaptation of the Section 404(b) (1) Guidelines to this 
Evaluation. No adaptations were made. 

B.	 Evaluation of Availability of Practicable Alternatives to 
the Proposed Discharge Site Which Would Have Less Adverse 
Impact on the Aquatic Ecosystem. Construction of an outlet 
for a new culvert and protecting it with riprap was 
considered the most practical alternative. Various sizes of 
culverts in different locations were investigated in the 
course of study. The area was restricted by development, 
however, the preferred alternative fulfills the economic, 
engineering, and environmental requirements associated with 
project evolution under the applied authority. 

C.	 Compliance with Applicable State Water Quality Standards. 
The preferred alternative complies with all current water 
quality standards. 

D.	 Compliance with Applicable Toxic Effluent Standard or 
Prohibition Under Section 307 of the Clean Water Act. The 
fill operations would not violate-section 307 of the Clean 
Water Act. 

E.	 Compliance with Endangered Species Act of 1973, as amended. 
There are no known adverse affects ~any endangered or 
threatened species. 

F.	 Compliance with Specified Protection Measures for Marine 
Sanctuaries Designated Qy the Marine Protectio~Research, 
and Sanctuaries Act of 1972. Not applicable. 

G.	 Evaluation of Extent of Degradation of the Waters of the 
United States. The proposed placement of fill material 
would not result in any significant adverse impacts on human 
health and welfare, including municipal and private water 
supplies, recreation and commercial fishing, plankton, 
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shellfish, wildlife, and endangered species. Life stages of 
aquatic and terrestrial species would not be adversely 
affected. No significant adverse effects on aquatic 
ecosystem diversity, productivity, and stability would 

• 
occur. Recreational, aesthetic, and economic values would 
not be adversely affected. There would be no adverse effect 
on wetlands in the area. 

H.	 Appropriate and Practicable steps Taken to Minimize 
Potential Adverse Impacts of the Discharge on the Aquatic 
Ecosystem. Appropriate steps to minimize potential adverse 
impacts of the discharge on the aquatic ecosystem of the 
Little Limestone Creek include sound engineering design. In 
addition, the Contractor's placing .of the fill material 
would be governed by detailed contract specifications to 
prevent pollution and damage to the aquatic system as a 
result of construction operation and fill placement. 
Vegetation in impact areas would be established as quickly 
as possible once construction activities were complete. 

4. EVALUATION RESPONSIBILITY. 

Based on this evaluation, it is my finding that the proposed 
disposal site for the discharge of fill material are 
specified as complying with the requirements of the 
404 (b) (1) Guidelines. 

Date: 
J. David Norwood 
LTC, Corps of Engineers 
District Engineer 
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STATE OF TENNESSEE 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

Division of Water Pollution Control 
401 Church Street 6th Floor L&C Annex 

Nashville, TN 37243 1534 

Certified Mail Return Receipt # P 008 515 869 

March 28, 1994 

Town of Jonesborough 
c/o Mr. Robert Browning, Town Administrator 
123 Boone Street 
Jonesborough, TN 37659 

Re:	 General Permit for Bank Stabilization Activities 
General Permit for Alteration of Wet Weather Conveyances 
Little Limestone Creek, rm 13.7, Jonesborough, Washington County 

Dear Mr. Browning: 

In response to your application for an Aquatic Resource Alteration Permit, 
the Division of Water Pollution Control'advises you that stream 
alterations associated with bank stabilization activities require a permit 
in accordance with the Tennessee Water Quality Control Act (T.C.A. 
69-3-101 et seq.). The Division has regulations which establish terms and 
conditions for certain bank stabilization activities. These activities 
may be accomplished by authorization of Rule 1200-4-7-.09, General Permit 
for Bank Stabilization Activities. If you can proceed in compliance with 
the conditions of the enclosed general permit, the work is hereby 
authorized and an individual permit will not be required. All disturbed 
areas must be vegetated or otherwise stabilized upon completion of 
construction. 

This authorization does not obviate the ,need for any other required 
Federal, State, or local permits. If there are any questions or you are 
unable to proceed with your proje~t in compliance with the conditions of 
the general permit, please call me at (615) 532-0678 and we will begin 
processing an individual permit. 

Sincerely, 

;01Jtpu/lf 
Bill Duffel 
Natural Resources Section 
Division of Water Pollution Control 

enclosure 
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CHAPTER 1200-4-7 ROLES OF THE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
TENNESSEE WATER QUALITY CONTROL BOARD 
AQUATIC RESOURCE ALTERATION 

1200-4-7-.09 GENERAL PERMIT FOR BANK STABILIZATION ACTIVITIES 

(1)	 Bank stabilization activities are permitted by this Rule provided the 
activity is done in accordance with the terms and conditions of this Rule 
and provided: 

(a)	 an individual permit is not required; 

(b)	 the activity is necessary to repair or prevent bank erosion; 

(c)	 no portion of the activity is located in wetlands; 

(d)	 no portion of the activity is located in a component of the National 
Wild and Scenic River System or a State Scenic River, or streams 
within the property boundaries of public lands administered by the 
National Park Service, the National Forest Service, the Tennessee 
Department of Environment and Conservation and the Tennessee Wildlife 
Resources Agency; 

(e)	 no portion of the activity is located in any waterway which is
 
identified by the Department as having contaminated sediments;
 

(f)	 the activity will not permanently disrupt the movement of aquatic 
life; and, 

(g)	 no portion of the activity is located in a known habitat of State or 
Federally listed threatened or endangered species. 

(2)	 This general permit will expire August 1, 1996. 

(3)	 Terms and Conditions. 

(a)	 Persons proposing to conduct streambank stabilization activities in 
waters of State shall notify the Department by submission of an 
application which includes the following minimum information: 

1.	 a map showing the exact location of the proposed construction site; 
and 

2.	 a single copy of construction plans which includes specifications 
for proposed stream channel alterations and pollution control 
methods or structures. 

(b)	 Stream alteration activitie~ shall not commence until the Commissioner 
issues written notification that the proposal may proceed in 
accordance with the terms of this Rule or issues an individual permit. 

(c)	 Stream bank disturbance associated with stabilization shall be limited 
to the minimum needed for abatement and prevention of stream bank 
erosion. 

(d)	 Material may not be placed in such location or manner so as to impair 
surface water flow into or out of any wetland area. 
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(e)	 Materials used in s~abilization shall include clean shot rock, rip rap 
or anchored trees or other non-erodable materials found in the natural 
environment. Stabilization materials shall not include gravel, sand, 
sediments, chert, soil, or other unconsolidated materials. Materials 
to be discharged shall be free of contaminants, including toxic 
pollutants, hazardous substances, waste metal, construction debris, 
organic materials, etc. 

(f)	 Streams shall not be used as transportation routes for heavy 
equipment. Crossings must be limited to one point and erosion control 
measures must be utilized where the stream banks are disturbed. Where 
the stream bed is not composed of rock, a pad of clean rock must be 
used at the crossing point. All temporary fill must be completely 
removed after the work is completed. 

(g)	 vegetation and debris disturbed by activity at the construction site 
shall be removed from the site to such a location so as to prevent 
reentry into the waterway. 

(h)	 Clearing, grubbing and other disturbance to riparian vegetation shall 
be limited to the minimum necessary for slope construction and 
equipment operations. Unnecessary vegetation removal is prohibited. 
All disturbed areas shall be properly stabilized as soon as 
practicable. 

(i)	 Upon achievement of final grade, all disturbed areas must be 
stabilized and re-vegetated within 30 days by sodding or seeding and 
mulching. Seed to be utilized shall include a combination of annual 
grains and grasses, legumes, and perennial grasses. Lime and 
fertilizer shall be applied as needed to achieve a vegetative cover. 

(3)	 For the purpose of this rule, bodies of water defined as navigable
 
pursuant to Section 10 of the Rivers and Harbors Act of 1899 are subject
 
to different restrictions than all other waters regarding the scope and
 
type of bank stabilization activities authorized under this genp.ra1
 
permit. Where the activity is located in waters which are not navigable
 
pursuant to 10, the following special conditions apply:
 

(a)	 Removal of living trees and other riparian vegetation which help 
comprise the integrity of the stream bank or which help provide canopy 
or shade to the waters or the placement of fill which would otherwise 
injure or damage stream side vegetation is not authorized by this 
rule. 

(b)	 Grading, sloping, dredging or reshaping of the stream banks or bed is 
not authorized by this rule. 

(c)	 The discharge of stabilization fuateria1s is limited to 200 linear feet 
of stream bank. 

(4)	 Where the activity is located in waters defined as navigable pursuant to 
10 of the Rivers and Harbors Act of 1899, the following special conditions 
apply: 

(a)	 the discharge of materials is limited to less than an average of one 
cubic yard per running foot placed along the bank; 

(b)	 the activity may be up to 500 feet in length. 

Ru1emaking Authority: T.C.A. 69-3-10S(b) and 4-5-201 et seq. 
Substantive Authority: T.C.A. 69-3-101 et seq. 
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RULES 
OF
 

TENNESSEE DEPARTMENT OF ENYlRONhfENT AND CONSERVATION
 
WATER QUALITY CONTROL BOARD
 

'I.H\1SION OF \YATER POLLUTION CONTROL
 

CHAPTER l20<J-4-7
 
AQUATIC RESOURCE ALTERATION
 

I
 
1200-4-7-.(}{) GENERAL PERhllT FOR THE ALTERATION OF WET \\'E.ATHER CONVEYANCES. I 

Wet weather co~\!eyances are defined in rule 1200-4-3-,04 of the Rules of Tennessee Department of Environment 
and Conservation. Rule 1200-4-3-.02(7) requires that waters designated as wet weather conveyances shall be protec­
tive of wildlife and humans that may come in contact with them and maintain standards applicable to all downstream 
waters. No other use classification or criteria apply to these \vaters. Activities which result in the alteration of wet weather 
conveyances are permitted by this rule provided the activity does not result in the discharge of waste or other substances 
which may be harmful to humans or Vr'iIqJ.ife, and that erosion and sedimentation and other pollution control mechanisms 
are emoloved to maintain the auality of downstream waters. This general permit will expire August I, 1996. 
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Mailing List 

Tennessee state PIng Office 
307 John sevier Building 
500 Charlotte Avenue 
Nashville, TN 37219-5082 

Tennessee wildlife Resources Agency 
P. O. Box 40747 
Nashville, TN 37204 

u. S. Fish and wildlife service 
Division of Ecological Services 
446 Neal street 
Cookeville, TN 38501 

Tennessee Conservation League 
300 Orlando Avenue 
Nashville, TN 37209 

Mr. Herbert Harper, SHPO 
Tennessee Historical commission 
701 Broadway 
Nashville, TN 37219-5237 

u.s. Environmental Protection Agency 
Region IV 
345 Courtland st. 
Atlanta, GA 30365 

TN Dept of Environment & Conservation 
Division of Water Pollution Control 
6th Floor L&C Tower 
401 Church Street 
Nashville, TN 37243-1534 

state Conservationist 
soil Conservation service 
Room 675 U.S. Courthouse 
801 ~roadway 

Nashville, TN 37203 

Mr. Donald Walker 
ASCS, state Executive Director 
579 US Courthouse 
Nashville, TN 37203 

Mr. Paul Schmeirbach 
Tennessee Valley Authority 
400 West Summit Hill Drive 
Knoxville, TN 37902 
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William M. Christie 
TN Dept. of Environment & Conservation 
Division of Ecological Services 
8th Floor L&C Tower 
401 Church street 
Nashville, TN 37243-0447
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IN A[Pl.Y Ft'[FEA TO 

DEPh\RTMENT OF THE ARMY 
NASHVILLE DISTRICT. CORPS OF ENGINEERS 

P. O. BOX 1070 

NASHVILLE. TENNESSEE 37202·1070 

Branch 22 July 1991 

• To Whom It May Concern: 

Under the authority of Section 205 of the 1948 Flood Control 
Act, as amended, the Nashville District Corps of Engineers has 
initiated an investigation of flooding at Jonesborough in 
Washington County, Tennessee. 

At this stage in the study, no action, a dry-bed detention 
basin on Little Limestone Creek, and improving the drainage 
system from the mouth of an unnamed tributary of Little 
Limestone Creek up to Sabin Street, mile 0.09 appear to be 
the most likely alternatives. 

Any information or comments concerning this study will be 
appreciated. Maps of the study area are enclosed. If you have 
questions or desire any further information, please contact 
Patty Coffey, Biologist of my staff, at (615) 736-5028. Please 
provide your comments before August 16, 1991. 

Sincerely, 

7/:/~/~?-
.~Connor, P.E. /---­

Chief, Engineering-Planning 
Division 

Enclosures 
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STATE OF TENNESSEE
 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
 

NASHVILLE, TENNESSEE 37243-0435
 

NED McWHERTER 
GOVERNOR J. W. LUNA 

COUUlSSIOHER 

December 14, 1993 

c1"~ 1/11J,.-1r~ 
Mr. R. J. Connor
 
Corps of Engineers-Nashville District
 
Post Office Box 1070
 
Nashville, Tennessee 37202-1070
 

Re: COE-N, FLOOD CONTROL PROJECT, JONESBORO, WASHINGTON COUNTY, 

. Dear Mr. Connor: 

Pursuant to your· request, this of f ice has reviewed your 
correspondence'plus additional documentation relative to the above­
referenced under.taking. Based on avai lable information, we concur 
.that the project as currently proposed will not adversely affect 
properties eligible for or listed in the National Register of 
Historic Places. 

Unless project plans change, this off ice has no object ion to the 
iinplementation of this project. You are now obliged to seek the 
comment of the Advisory Council on Historic Preservation prior to 
project implementation. Please enclose a copy of this determination 
along with all support documentation delineated at 36 CFR Part 800. 
Until such time as the Council has rendered a final comment on this 
project, your Section 106 obligation under federal law has not been 
met. 

Should project plans change, please contact this office to determine 
what additional action, if any, is necessary. Questions and 
comments may be directed to ~oe Garrison (615)532-1559. Your 
cooperation is appreciated. 

LUNA, Commissioner
 
Historic Preservation Officer
 

JWL/jyg 
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Advisory 
Council On 
Historic 
Preservation 

The Old Post Office Building 
1100 Pennsylvania Avenue. NW. #609 
Washington. DC 20004 

Mr. R. J. Connor, P.E. 
Chief, Engineering-Planning Division 
Department of the Army 
Nashville District, Corps of Engineers 
P.O. Box 1070 
Nashville, TN 37202-1070 

REF:	 Proposed Flood Control Project 
Jonesboro, Washington County, Tennessee 

Dear Mr. Connor: 

On January 18, 1994, the council received your determination, 
supported by the Tennessee state Historic Preservation Officer 
(SHPO), that the referenced undertaking will have no adverse 
effect upon the Jonesboro Historic District, a property included 
in the National Register of Historic Places. Pursuant to section 
800.5(d) (2) of the Council's regUlations, "Protection of Historic 
Properties" (36 CFR Part 800), we do not object to your 
determination. Therefore, you are not required to take any 
further steps to comply with Section 106 of the National Historic 
Preservation Act other than to implement the undertaking as 
proposed and consistent with any conditions you have reached with 
the Tennessee SHPO. 

Thank	 you for your cooperation~ 

Office of Review 
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STATEMENT OF FINDINGS 
AAD 

FINDING OF NO SIGNIFICAAT IMPACT 

Section 205, Flood Damage Reduction 
Jonesborough, Washington County, Tennessee 

1. Under the authority of Section 205 of the 1948 Flood Control 
Act, as amended, the Nashville District has evaluated flooding in 
Jonesborough, Tennessee. The principal sources of flooding in 
Jonesborough are Little Limestone Creek and an unnamed tributary 
to Little Limestone Creek. Much of Jonesborough's development 
has occurred in the floodplain of these two watersheds. The 
recommended plan consists of constructing a training dike, a box 
culvert, and a culvert outlet into the Little Limestone Creek. 
Several culvert sizes and alignments were considered, as was the 
"No-action" alt~rnative. 

2. In accordance with ER 200-2-2, Policy and Procedures for 
Implementing NEPA, a Detailed Project Report/Environmental 
Assessment (DPR/EA) has been prepared and circulated with the 
main report to other agencies and groups for review. The EA 
indicates no significant adverse environmental impacts would 
result from the proposed work. The proposed work would create a 
beneficial socioeconomic impact by reducing flood damages to 
historic Jonesborough. A cultural resource assessment of the 
proposed project was conducted in accordance with the District's 
responsibilities under Section 106 of the National Historic 
Preservation Act. Construction of the Jonesborough project would 
take place within the National Register property; however, that 
effect would not be adverse. Revegetation and preservation of 
some existing trees would minimize future erosion and aesthetic 
impacts. The work along the Little Limestone and the unnamed 
tributary is above headwaters. Impacts from these activities 
have no significance and have been previously permitted for 
purposes of 404 under Department of Army Nationwide Permit 
effective January 21, 1992 [33 CFR 330 (26)]. The proposed work 
is not expected to affect any Federally-listed endangered or 
threatened species or prime farmland. 

3. I have reviewed the DPR/EAcfor Flood Damage Reduction, 
Jonesborough, Tennessee, and responses to its review. In addi­
tion, although not required, I have prepared a Section 404(b) 
evaluation to provide information to the Tennessee division of 
Water Pollution Control in its evaluation of the work. On March 
28, 1994 an Aquatic Resource Alteration Permit was issued by the 
Tennessee Division of Water Pollution Control for this work. In 
light of the general public interest, I have determined that the 
work would not constitute a major federal action significantly 
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affecting the quality of the human environment within the meaning 
of the National Environmental Policy Act of 1969. Accordingly, 
have concluded that an Environmental Impact Statement covering 
the proposed work is not required. Further, having weighed the 
potential benefits that may be accrued as a result of 
implementing the recommended plan against the reasonable 
foreseeable detrimental effects, I conclude that the flood damage 
reduction project at Jonesborough, Tennessee would be in the 
public interest. 

Date: 3¢.~ 1994­

L C, Corps of En ineers 
J David Norwoo 

District Engineer 
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SECTION 1 - Jonesborough and the Present Situation 

1.0 Introduction - In 1969, the National Park Service officially 
announced that the Jonesborough Historic District was recorded in the 

• 
National Register of Historic Places and was to be the first district so 
designated in the state of Tennessee. Jonesborough, located in the 
northeastern corner of Tennessee, possesses some of the richest historic 
ground in America. Today, much of the architectural styles of the past 
can be seen throughout the town. Because of the District's historical 
significance and in order to preserve some of our Nation's heritage, a 
flood damage reduction project in this area has special value and 
importance. 

1.1 Historical Significance - Jonesborough was the first planned 
community in the United States, West of the Appalachians. It was at one 
time the home of President Andrew Jackson and visited by many other 
Presidents. It was here in the Washington County courthouse that Andrew 
Jackson was admitted to the bar, and, a few years later, he presided as 
judge. Jonesborough's residents also included such legendary figures as 
Daniel Boone, Davy Crockett, President Andrew Johnson, and John Sevier. A 
walk through the downtown district presents one with a mix of historical 
events and a blend of architectural styles handed down through the years. 

1.2 Architectural Significance - Chartered by the state of North Carolina 
in 1779, this small town was once the center of urban life on the 
Tennessee frontier. Among its treasures are the Chester Inn (1797), 
Sister's Row (1820), and the Christopher-Taylor log cabin which once 
housed as a boarder the young frontier lawyer named Andrew Jackson. 
Jonesborough appeals to both leisure and commercial travelers, as they are 
delighted with its Bed & Breakfast homes and its many craft, gift and 
antique shops. 

1.3 Historic Preservation Programs - The northeast Tennessee region was 
recently selected, by the National Trust for Historical Preservation and 
the Tennessee Department of Tourist Development, to participate in a 
three-year Heritage Tourism Program to develop long-range preservation and 
marketing plans. Jonesborough played an important role in the application 
process, and hosted a Public Hearing Reception to educate the community on 
the program. This early historic preservation program will serve as a 
model to other towns in the pilot program, which consists of only four 
states - Tennessee, Texas, Indiana, and Wisconsin. 

1.4 Regional Preservation Programs - In recent years, NAPPS (National 
Association for the Preservation and Perpetuation of Storytelling) has 
established Jonesborough as the Nations center for story telling. This 
has boosted the economy of the community as people come in from allover 
the nation to participate and take-in the story telling activities. The 
Tennessee Historical Commission has recently funded 1.5 million dollars 
for restoration of structures in Jonesborough. Other monies from private 
sources are being spent to restore other historically valuable homes in 
Jonesborough. 

1.5 Regional Attractions - The roots of Tennessee and America as a Nation 
are deeply embedded in the moun~ainous terrain of the area known as "First 
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terrain and natural setting gives the opportunity for a highly diversified 
life-style. 

•
 
2.1 Population - Washington County's population was over 91,000 in 1987.
 
Population within a 300 mile radius is approximately 33,500,000 .
 

2.2 Employment - Total employment for Washington County reached 51,850 
through 1987, a 33 percent increase from 1970. The state of Tennessee's 
total employment increased 29 percent from 1970 to 1987. Manufacturing 
and service industries each comprise approximately 20 percent of the total 
work force in the county. Washington County's unemployment rate averaged 
6.0 and 5.5 percent in 1987 and 1988 respectively. The state of 
Tennessee's unemployment rate averaged 5.8 percent for 1988. 

2.3 Transportation - Washington County, Jonesborough, and Johnson City 
all have adequate transportation facilities that tie in with other 
counties in the area. Interstate 75 and numerous U.S. and state highways 
along with various county roads provide excellent transportation. The 
county's air traffic needs are served by the Tri-City Regional Airport 
which is located just north of Johnson City. This network of 
transportation facilities provides easy access to any attractions within 
the region. 

SECTION 3 - ECONOMIC ANALYSIS 

3.0 Prelude - In the following analysis, conventional flood control 
benefits have been computed; while the cultural and historical benefits 
are evaluated in Section 4. Conventional benefits alone support the 
selected plan without the addition of any cultural benefits. Still, 
considerable weight should be placed on the fact that there are cultural 
and historical benefits that would be preserved for the future generations 
to learn from and enjoy. 

3.1 General - This economic analysis determined economic efficiencies 
associated with alternativ~ plans as part of the plan selection process 
and determined the benefit to cost ratios (BCR) which are used in the 
"ability to pay" determinations. These damages were calculated through 
the use of a computer program that compared the first floor, elevations, 
river mile location and depth-damage relationships of each structure with 
the associated hydraulic profiles. A database management system was also 
used to group data and aggregate totals for specific sets of conditions. 
Benefits were determined in accordance with Principal and Guidelines dated 
10 March 1983 and ER 1105-2-100 dated 28 December 1990. All costs were 
calculated as described elsewhere in this report. Specific methodologies 
and findings are discussed in the following paragraphs. 

3.2 Average Annual Benefits - Average annual benefits are the difference 
of average annual damages or costs with and without the proposed flood 
control measures. These values are the area under the damage-frequency 
curve. Mechanically, they are produced through integration of the 
structure file, depth-damage relationships, and hydraulic profiles. The 
Nashville District's DIRB (Damage Inundation Reduction Benefit) computer 
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while Tables A-7 through A-12 illustrate the the proposed 25, 50, and 100 
year culvert alternatives. 

• 
3.8 Summary Analysis - Along the tributary of Litte Limestone Creek, 
there are numerous structures which benefit from the 100-year, 50-year and 
25-year culvert designs. All the alternatives reduced the number of 
structures damaged and primary damages at the lower event frequencies, 
(see Tables A-3 through A-14). However, the 25-year culvert enlargement 
proposal produces the most net benefits at $25,000 and the highest benefit 
cost ratio of 1.44 (see Table A-2). 

SECTION 4 - ADDITIONAL BENEFITS 

4.0 Intangible Benefits - In addition to the flood control benefits, the 
cultural and historical benefits have been evaluated. These benefits and 
a detailed explanation as to the nature of these benefits is listed below. 
These benefits are similar to those presented in the "Hannibal Missouri" 
local flood protection report. 

4.1 Unclaimed Benefits - Extending the life of very old historical 
structures in the floodplain with a proposed plan: These old and fragile 
buildings that experience basement water damage in low frequency floods 
are slowly decaying away. Many of these antique masonary structures have 
been weakened in their foundations by low frequency events. Through the 
years, flooding has dissolved much of the lime in the mortar thus 
producing costly repairs. These foundation damages to much older 
buildings are not being claimed. It would not be cost effective to 
undertake the analysis. With a project in place the repair and demolition 
costs of structures with failing foundations and superstructures is 
eliminated. 

4.2 Intensification - By protecting structures, more desirable businesses 
are established and higher rents and values follow. Also, buildings 
vacant because of high flood risk are now safe with a project in place and 
are open for business prospect. By protecting this historical area and 
taking it out of a flood threatened situation, more novel business 
opportunity would develop that would not develop elsewhere. In other 
words, novelty shops associated with the Jonesborough theme would rather 
be located in the downtown historical district. 

4.3 Educational - Jonesborough, Tennessee's oldest town and the first 
capitol of the Lost state of Franklin, makes a wonderful day trip for 
school groups in this region. In the 1989-90 school year 2,711 school 
children came to Jonesborough for numerous scheduled activities and 
learning experiences. Total visitation to the visitors center and museum 
was 56,000 in the same period. However, this total represents only those 
who signed the register at the museum. With time and improvements to this 
historical area, visitation is anticipated to increase. Flooding problems 
will not only endanger this visitation but will also endanger personal 
property and lives. 

4.4 Regional Benefits and Tourism - A tremendous commitment to historical· 
preservation exist among the people of this area. Jonesborough is the 
centerpiece of historical preservation in this region. This town plays an 
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TABLE A-1
 

AVERAGE ANNUAL STRUCTURAL DAMAGES AND BENEFITS
 
EXISTING AND WITHPRO~IECT CONDITIONS
 

• AVERAGE ANNUAL AVERAGE ANNUAL 
ALTERNATIVES DAMAGES BENEFITS 

EXISTING CONDITIONS 

Little Limestone Creek $9,340 N/A 
Tributary $85,922 N/A 

25 YEAR CULVERT $3,993 $81,930 

50 YEAR CULVERT $2,142 $83,780 

100 YEAR CULVERT $1,787 $84,135 

TABLE A-2 

ECONOMIC ANALYSIS
 
JONESBOROUGH, TENNESSEE
 

(OCTOBER, 1993 DOLLARS, 1=8%, N = 50 YEARS)
 

COSTS AND BENEFITS: 2S-YEAR 50-YEAR 100-YEAR 
CULVERT CULVERT CULVERT 

REAL ESTATE $45,100 $45,100 $45,100 

OTHER COST $601,254 $677,704 $803,737 

TOTAL PROJECT COST $646,354 $722,804 $848,837 

INTEREST DURING CONSTRUCTION $13,903 $15,388 $17,836 

TOTAL INVESTMENT WITH IDC $660,257 $738,192 $866,673 

ANNUAL INVESTMENT COST $55,526 $62,080 $72,885 

ANNUAL O&M COST $1,200 $1,387 $1,495 

TOTAL ANNUAL COST $56,726 $63,467 $74,380 

AVERAGE ANNUAL BENEFITS $81,930 $83,780 $84,135 

BENEFIT COST RATIO (BCR) 1.44 1.32 1.13 

NET BENEFITS $25.204 $20.313 $9.755 
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TABLE A-5 
NUMBER OF STRUCTURES RECEIVING DAMAGE 

BY EVENT AND STRUCTURE TYPE 
EXISTING CONDITIONS 

Tributary to Little Limestone Creek 

Type 
of 
Structure 
--------_... _---------­
RESIDENTIAL 

AUTOMOBILE 

COMMERCIAL 

2 
Year 

Flood 
Event 

1 
1 
8 

5 
Year 

Flood 
Event 

1 
1 
8 

10 
Year 

Flood 
Event 

2 
1 
9 

25 
Year 

Flood 
Event 

2 
1 

10 

50 
Year 

Flood 
Event 

2 
1 

10 

100 
Year 

Flood 
Event 

2 
1 

10 

500 
Year 

Flood 
Event 

2 
1 

10 

TOTAL 9 9 11 12 12 12 12 

+ Excluding Automobiles 

TABLE A·6 
DAMAGE BY EVENT AND STRUCTURE TYPE ($) 

EXISTING CONDITIONS 

Tributary to Little Limestone Creek 

Type 
of 
Structure 
_.. _-----------------­
RESIDENTIAL 

AUTOMOBILE 

COMMERCIAL 

CONTENT. 

2 
Year 

Flood 
Event 

1033 
143 

37748 
47438 

5 
Year 

Flood 
Event 

2671 
379 

52822 
61148 

10 
Year 

Flood 
Event 

3187 
437 

57274 
65048 

25 
Year 

Flood 
Event 

4031 
542 

65843 
72928 

50 
Year 

Flood 
Event 

4968 
689 

73587 
79374 

100 
Year 

Flood 
Event 

6351 
932 

81629 
86143 

500 
Year 

Flood 
Event 

8724 
1339 

95639 
103168 

TOTAL 86362 117020 125946 143344 158618 175055 208870 
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TABLE A·9
 
NUMBER OF STRUCTURES RECEIVING DAMAGE
 

BY EVENT AND STRUCTURE TYPE
 
50-YEAR CULVERT PLAN
 

I Tributary to little limestone Creek 

2 5 10 25 50 100 500 
Type Year Year Year Year Year Year Year 
of Flood Flood Flood Flood Flood Flood Flood 
Structure Event Event Event Event Event Event Event 

RESIDENTIAL a a a a 1 1 1 

AUTOMOBILE a a a a 1 1 1 

COMMERCIAL a a a 3 4 5 9 

TOTAL a a a 3 5 6 10 

+Excluding Automobiles 

TABLE A·10
 
DAMAGE BY EVENT AND STRUCTURES TYPE ($)
 

50-YEAR CULVERT PLAN
 

Tributary to little limestone Creek 

2 5 10 25 50 100 500 
Type Year Year Year Year Year Year Year 
of Flood Flood Flood Flood Flood Flood Flood 
Structure Event Event Event Event Event Event Event 
----------_ .. _--------­
RESIDENTIAL a a a a 45 342 4164 

AUTOMOBILE a a a a 6 46 595 

COMMERCIAL a a a 3762 13001 28283 69362 

CONTENT a a 536 3268 10127 39326 76338 

TOTAL a a 536 7030 23179 67997 150459 
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APPENDIX B
 
HYDROLOGY & HYDRAULICS
 

CLIMATOLOGICAL DATA. The average temperature for Jonesborough, 
TN, lS approxlmately 56 degrees Fahrenheit (F). The highest 
recorded temperature was 102 degrees F while the lowest recorded 
was minus 15 degrees F. The average annual precipitation is 41.5 
inches. The month with the highest average monthly precipitation 
is July with 4.98 inches while October has the lowest average 
precipitation of 2.25 inches. 

SUMMARY OF FLOOD SITUATION. The principal sources of flooding in 
Jonesborough are Little Limestone Creek and an unnamed tributary 
to Little Limestone Creek herein referred to as Unnamed 
Tributary. Much of Jonesborough's development has taken place in 
the floodplain of these waterways. Little Limestone Creek 
originates approximately two miles east of Jonesborough and flows 
through the heart of the town. The drainage area of Little 
Limestone Creek at the State Highway 81 bridge (RM 12.6) and at 
the mouth of Unnamed Tributary (RM 13.7) is 4.21 and 1.53 square 
miles, respectively. The drainage area of Unnamed Tributary 
above its mouth is 1.24 square miles. The average width of the 
basin is about three miles. The upper reaches of the watershed 
are characterized by steep valleys and sharp ridges. Elevations 
range from 1880 in the headwaters to 1660 near the southwestern 
edge of the corporate limits. From the headwaters to the mouth 
of Unnamed Tributary, Little Limestone Creek has an average slope 
of 60 feet per mile and downstream of Unnamed Tributary the slope 
flattens out to approximately 21 feet per mile. Unnamed 
Tributary has a fairly uniform slope of about 50 feet per mile . 

. Rapid runoff from the drainage basin is due to the steep, 
urbanized, and largely unforested valleys which characterize the 
area. The largest flood known to have occurred on Little 
Limestone Creek since May 1901 was the flood of June 1928, with a 
recurrence interval of approximately 110 years. The flood of May 
1958 was the highest flood in recent years, with a recurrence 
interval of approximately 100 years, and caused heavy damage for 
some 20 businesses. 

The August 1977 flood demonstrates that the flooding 
problems in Jonesborough can be caused by localized storms, 
usually in the summer. These summer type thunderstorms can cause 
flooding in some areas and totally or partially bypass another 
adjacent drainage basin. Table B-1 lists some of the large 
floods that have occurred in Jonesborough. This table was 
extracted from a flood damage reduction study for Jonesborough 
produced for TVA by Lamar Dunn and Associates, Inc., under 
subcontract from Russell and Axon, Engineers-Planners-Architects,
Inc. 
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HYDROLOGIC ANALYSIS. The hydrologic information gathered in the 
earller reconnalssance study was reviewed and adopted for this 
feasibility study. Peak discharges for the 10, 50, 100, and 500 
year events were developed by TVA for FEMA's Jonesborough FIS, 
completed in March 1982, and were determined from frequency 
curves developed using procedures outlined in the U.S. Water 
Resources Council's Bulletin 17A, including adjustments forI historical information where available. From a discharge­
frequency plot of this data, the peak discharges for the 2, 5, 
and 25 year events were determined. The chance of the 2, 5, 10, 
25, 50, 100, or 500 year event occurring in anyone year is 50%, 
20%, 10%, 4%, 2%, 1%, or 0.2%, respectively. Frequency 
discharges for Little Limestone Creek and Unnamed Tributary are 
given in the following table for selected events. 

Table B-2 Summary of frequency discharges. 
PEAK DISCHARGES (cfs) 

LOCATION 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR 500 YR 

LITTLE LIMESTONE CREEK 
mile 12.6 470 700 860 1,020 1,320 1,500 2,100 
mile 14.6 80 170 260 360 450 550 820 

UNNAMED TRIBUTARY 
mouth 190 290 370 490 610 740 1,050 
mile 0.6 120 220 300 420 510 630 900 

HYDRAULIC ANALYSIS. A hydraulic analysis was performed using the 
HEC-2 models of Little Limestone Creek and Unnamed Tributary 
developed by TVA for the FIS. (See Figure B-l for site map.) 
The model of Little Limestone Creek extended between river miles 
8.60 and 13.76. The model of Unnamed Tributary was broken into 
two reaches: over the existing culvert (RM 0.04 to 0.09), and 
upstream of the existing culvert (RM 0.09 to 0.65). These models 
were used to develop water surface profiles for the various 
frequency discharges considered for the existing conditions (see 
Figures B-2 and B-3) and for proposed alternatives. 

THE EXISTING CULVERT. The existing culvert carrying Unnamed 
Tributary beneath downtown Jonesborough has evolved in a piece­
meal fashion over the years. At the inlet, two pairs of 36" 
culverts cross under Sabin Street and intersect at the head of a 
box culvert which runs beneath the alley between the Exxon 
station and White's Auto Parts. The box culvert crosses under 
Main Street and runs beneath a concrete block structure adjacent 
to the old fire station building (now divided into shops), ending 
at the downstream wall. Unnamed Tributary then flows in an open 
channel behind the 10-Plex Apartments before emptying into Little 
Limestone Creek at river mile 13.68. Both the cross-sectional 
shape and area of the culvert change abruptly and often along its 
length of approximately 370 feet. Piers and cables bisect the 
culvert and a portion of the box culvert beneath the old fire 
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in Figure B-6. Figure B-7 provides a discharge rating curve at 
the culvert inlet (RM 0.09) for this alternative. 

Alternative B. Designing for the 50 year event, a single 
RCBC 8 feet wide by 6 feet high (with inlet and outlet invert 
elevations of 1685.75 and 1682.00, respectively) along with a 
levee with a crest elevation of 1694.5 would be required in 
addition to the existing culvert. Overflow through downtown 
Jonesborough would be eliminated for all events up to the 50 year 
event while overflow for the 100 and 500 year events would be 
reduced by about 81% and 57%, respectively. The resulting water 
surface profiles are given in Figure B-8. Figure B-7 provides a 
discharge rating curve at the culvert inlet for this alternative. 

Alternative C. Designing for the 25 year event, a single 
RCBC 6 feet wide by 6 feet high (with inlet and outlet invert 
elevations of 1685.75 and 1682.00, respectively) along with a 
levee with a crest elevation of 1694.5 would be required in 
addition to the existing culvert. Overflow through downtown 
Jonesborough would be eliminated for all events up to the 25 year 
event while overflow for the 50, 100, and 500 year events would 
be reduced by about 75%, 68%, and 43%, respectively. The 
resulting water surface profiles are given in Figure B-9. Figure 
B-10 provides a discharge rating curve at the culvert inlet for 
this alternative. 

Alternative D. For. events with a 10% or greater chance of 
exceedance in anyone year (the "10 year" event), a single RCBC 8 
feet wide by 6 feet high would be required in addition to the 
existing culvert. No inlet-control levee would be required for 
this alternative. (Due to the low level of protection provided 
by this alternative, it was designed such that it could later be 
upgraded to a higher level of protection by adding an inlet ­
control levee and making some minor alterations to the existing 
storm drainage system.) There would be no overflow through 
downtown Jonesborough for the 2, 5, and 10 year events while 
overflow for the 25, 50, 100, and 500 year events would be 
reduced by 80%, 58%, 33%, and 25%, respectively. The resulting 
water surface profiles are given in Figure B-11. Figure B-10 
provides a discharge rating curve at the culvert inlet for this 
alternative. 

Other Alternatives Considered. Reinforced concrete pipe 
(RCP) and polyethylene pipe (PEP) were also considered for this 
project. Precast RCP is more economical than large RCBC which 
must be constructed at the site while PEP is cheaper to transport 
and place than either RCP or RCBC due to its light weight and 
flexibility, while RCBC generally provide a larger discharge 
capacity compared with RCP or PEP which will fit into the same 
size of excavation. At the Jonesborough site, it was found that 
major utilities (most notably the telephone trunk lines which are 
extremely expensive to relocate and/or reconstruct) and building 
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in the water surface elevation on Unnamed Tributary were found to 
have no significant adverse effect for any alternative for the 
events considered. 

For the economic analysis, structures were assigned a river 
mile based on the waterway which most affected them. structures 
between Little Limestone Creek and Main Street were assigned to 
Little Limestone Creek. While Unnamed Tributary begins 
overflowing the culvert at between the 5 and 10 year events for 
existing conditions, Little Limestone Creek begins affecting 
structures in the flow path soon after and, therefore, it is 
expected that damages in this area are due primarily to flooding 
from Little Limestone Creek. Structures between Main and Sabin 
streets were assigned to the overflow reach of Unnamed Tributary. 
Flooding of these structures by Little Limestone Creek was 
accounted for by adjusting starting water surface elevation of 
the Unnamed Tributary's overflow model to reflect the water 
surface elevation on Little Limestone Creek where necessary or, 
for events which do not produce overflow during project condition 
runs, by setting the water surface elevation in the overflow 
reach equal to the water surface elevation on Little Limestone 
Creek. (The Little Limestone Creek water surface elevation at 
the upper end of this reach was input first to identify 
structures susceptible to this type of flooding and it was found 
that only structures corresponding to this river mile were 
affected.) Structures upstream of Sabin Street were assigned to 
Unnamed Tributary. 

Since small variations in water surface elevations were felt 
to have a significant impact on the economic analysis of the 
alternatives, a sensitivity analysis of the water surface 
profiles was conducted. The FEMA FIS study indicated that water 
surface elevations were computed with an accuracy of 0.5 feet. 
In an attempt to break this generalized figure down on a reach 
basis, the models' sensitivity to changes in discharge was 
tested. From the U.S. Geological Survey's Bulletin 17A, the 
standard error in calculating discharges using the regression 
equations for the Jonesborough, TN, area is 45%. Based on this, 
profiles were calculated for discharges +/- 22.5% of the 10 year 
and 50 year discharges using the existing condition models. 
Overland flow on Unnamed Tributary was determined based on flow 
distribution curves provided by TVA. The resulting water surface 
profiles were compared to the profiles for the corresponding 
event. It was found that the Little Limestone Creek model is 
accurate to within about 0.50 feet between river miles 13.00 and 
13.76, with respect to discharge uncertainty. The model for the 
Unnamed Tributary was found to be accurate within about 0.25 feet 
between river miles 0.04 and 0.39, 1.00 feet between river miles 
0.39 and 0.45, and 0.50 feet between river miles 0.45 and 0.65, 
with respect to discharge uncertainty. Thus, it appears that the 
model is the least sensitive to errors in discharge in the 
overflow reach where the project has the most effect. 
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APPENDIX C 

GEOTECHNICAL ASSESSMENT 

Geology of the Jonesborough Area. 

Physiography. Jonesborough is located in Washington County in northeast Tennessee, 
within the Valley and Ridge physiographic province. The Valley and Ridge province 
is an area of northeast to southwest trending, parallel valley lowlands and narrow 
ridges which extends over 1200 miles, from the St. Lawrence valley to Alabama. In 
Tennessee its average width is about 40 miles. 

Stream courses are closely related to the structure and composition of the underlying 
rocks. A fault trellis drainage pattern, a system of subparallel streams aligned along 
the strike of the rock formations, has developed in the area. Most of the smaller 
streams are located in the northeast to southwest trending valleys. 

The Jonesborough area is drained by Little Limestone Creek. From it's origin about 
one mile north of Jonesborough, Little Limestone Creek flows generally southwest for 
a distance of about 12 miles, before joining the Nolichucky River. 

Bedrock Structure. The Valley and Ridge province is underlain almost entirely by 
sedimentary rocks deformed by folding and faulting which occurred at the end of the 
Paleozoic era, about 230 to 260 million years ago. A series of parallel thrust faults 
has brought together alternating bands of strong and weak rock. The resulting surface 
outcrop is a repetitive sequence of essentially parallel belts which strike northeast to 
southwest. 

Bedrock Stratigraphy. Bedrock is Upper Cambrian and Lower Ordovician carbonate 
rocks of the Knox Group. The Knox is composed of interbedded bluish-gray 
limestone and dolomite containing varying amounts of sand and clay. Beds range 
from a few inches to several feet in thickness and generally dip to the southeast at 15 
to 40 degrees. Local variations occur where the strata have been folded or overturned 
by thrust faulting. 

Overburden. Overburden is comprised of residual soils and alluvium. A mantle of 
red, clayey, residual soil exceeds 150 feet in some places. In addition to the soil 
formed in place by the decay of rocks, streams from the nearby Appalachian 

•
 
mountains have left alluvial deposits which are up to 50 feet thick in some areas.
 
These unconsolidated deposits are not differentiated from bedrock on geologic maps of
 
the area.
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excavation to prevent failure of the foundation. The remainder of the trench will be 
supported with standard plank shoring. It is estimated that the quantity of excavation 
will be 4500 cubic yards for the 100-yr alternative, which requires a 20 feet trench 
width; 3000 cubic yards for the 50-yr alternative, requiring a 16 feet trench width, and 
2000 cubic yards for the 25-yr alternative requiring an 11 feet trench width. The 
trench depth varies from 8 to 19 feet. It is assumed that the excavated material will 
be 80 percent alluvium (gravelly clay) and approximately 20 percent rock. Any rock 
that is encountered will be removed without blasting. This will be unsuitable for 
construction of the training dike due to the lack of clay material, however it may be 
used for backfill of the trench itself. 

DIKE CONSTRUCTION. A training dike at the inlet will be constructed to help 
direct flow. Shaping of the invert area will also be required to insure proper flow into 
the culvert. The material for the construction of the training dike will be compacted 
clay. The total fill needed is estimated at 400 cubic yards of material. Excavation 
from the invert area and the outlet area will supply the necessary material for dike 
construction. The training dike will vary in height from less than 1 foot to just under 
7 feet. The average height will be 3 feet and the top width will be 1 foot. The 
estimated length is 325 feet. The design of the training dike is at a 3H: 1V to 
accommodate maintenance mowing. 

OUTLET. The proposed outlet of the box culvert will be a channel protected by 
precast interlocking concrete blocks which exits into the Little Limestone Creek. 
Excavation and shaping of the channel area will be necessary to obtain the required 
volume for the computed flow. There will also be some shaping of Little Limestone 
Creek for placement of blocks. This excavated material will be used for the training 
dike construction. 
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APPENDIX D
 
RELOCATIONS
 

1. The following text is a summary description of the relocations necessary for 
construction of the Jonesborough Flood Control Project: 

2. The abundance of existing underground utilities made it imperative that the 
culvert alignment be designed to avoid as many of the utilities as possible. The 
existing utilities extending down and across Boone Street and Spring Street 
include overhead electric and telephone lines and underground sanitary sewers, 
storm severs, telephone lines, electric lines, natural gas lines, and water lines. 
Underground telephone lines running down Boone Street were found to be 
particularly costly to relocate and were deemed to be essential to avoid. 

3. Utilities required to be relocated by construction of the culvert are shown 
below. All lengths are approximate. Sizes of utilities are based upon field 
collected data unless noted otherwise. 

50 feet of 4-inch natural gas lines 
125 feet of 2-inch natural gas lines 
70 feet of 8-inch sanitary sewer line 
80 feet of I8-inch sanitary sewer line 
3 sanitary sewer manholes 
10 feet of I2-storm sewer 
35 feet of 18-inch storm sewer (approximate size) 
2 gate valves and 2 flap gates 
100 feet of 3/4-inch water line 
25 feet of I-inch water line 
195 feet of 6-inch water line 
4 six-inch valves 
155 feet of 200 pair underground telephone lines 
70 feet of underground electric lines 

4. Costs for relocating water lines, sanitary sewer lines and manholes, storm 
sewers, and natural gas lines were based upon "Means Construction Cost Data". 
Telephone and electric relocations costs were obtained from United Telephone 
and Johnson City Power Board, respectively. Temporary traffic control during 
construction of the project was estimated using labor rates with overhead and 
profit for two flag persons during critical construction periods. 

D-l 



APPENDIX E
 

STRUCTURAL
 

DESIGN
 



APPENDIX E
 
S1RUCTURAL DESIGN
 

General. This section covers the structural designs included in 
the flood reduction studies for Jonesborough. Concrete box 
culverts and concrete headwalls were designed for the 25 year, 50 
year and 100 year protection plans. For this study, all 
structures were sized using designs from state highway standards, 
the Concrete Reinforcing Steel Institute (CRSI) handbook, and 
previously used designs. The concrete strength will be 3500 psi 
and the reinforcing steel will be Grade 60. 

Culverts. The 100 yr. protection plan has a 450 ft. double 6 ft. 
x 6 ft. cast in place reinforced concrete box culvert. The double 
6 ft. by 6 ft. box culvert designed for the Harlan Clover Fork 
gravity outlet was used to determine quantities for this culvert. 
The 50 yr. protection plan has a 450 ft. long 8 ft. (h) x 6 ft. (v) 
cast in place reinforced concrete box culvert. The 25 yr. 
protection plan has a 450 ft. long 6 ft. (h) x 6 ft. (v) cast in 
place reinforced concrete box culvert. The Illinois Dept. of 
Transportation Culvert Manual was used to determine member sizes 
and quantities for both the 50 yr. culvert and the 25 yr. 
culvert. 

Headwalls. The inlet headwalls for the 100 yr., 50 yr. and 25 yr. 
protection culverts were designed to be integral with replacement 
headwalls for two existing precast concrete pipe which have 
inlets near the new culverts. The headwall were designed as 
retaining walls using CRSI design tables with level type "c" soil 
conditions. Since the levee height does not change for the two 
different levels of protection, both headwalls will have the same 
height. The 100 yr. headwall will have a total length of 78.1 ft. 
The 50 yr. headwall will have a total length of 75.5 ft. and the 
25 yr. headwall will have a total length of 74.5 ft. Slush 
grouted riprap will be used at the entrance instead of a concrete 
apron. The outlet headwalls for the culverts were laid out and 
sized using the Harlan Clover Fork outlet headwall as a go by. 
The double headwall which will replace an existing headwall for 
two 36" precast concrete pipe was sized using Kentucky Bureau of 
Highways standard drawings. 
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APPENDIX F 
REAL ESTATE PLAN 

LITTLE LIMESTONE CREEK 
JONESBOROUGH, TENNESSEE 

1.01 SCOPE: The scope of this Real Estate Plan (REP) includes estimating 
structure and land values and acquisition cost for inclusion in the Jonesborough 
Detailed Project Report (DPR). The real estate infonnation is based on a field 
inspection by real estate personnel and on infonnation furnished by the 
Nashville District Planning-Engineering Division. This Appendix is a draft of 
the Real Estate Plan (REP) and is based on early planning data which will be 
refined .as more detailed infonnation becomes available. 

1.02 PROJECT COOPERATION AGREEMENT: Jonesborough, Tennessee 
and the United States of America will enter into an appropriate Project 
Cooperation Agreement (PCA) containing Section 221 provisions. A copy of 
the signed Feasibility Cost Sharing Agreement is included in the main report as . 
Exhibit 1. The final PCA will be submitted as a stand alone document with the 
final DPR. The draft PCA is included as Exhibit 3 of the main report . 

1.03 REAL ESTATE ACQUISITION: The local sponsor is responsible for 
all lands, easements, rights-of-way, and relocations (LERRDS), necessary for the 
project. The Town of Jonesborough will be the local sponsor. 

No navigational servitude or federally owned lands are to be affected by the 
project. Most of the land in the project is owned by the Town of Jonesborough, 
Tennessee. 

1.04 GENERAL DESCRIPTION OF THE AREA: This is the feasibility 
level of the Little Limestone Creek Project. Project area is located in the 
historic business district of Jonesborough, Tennessee. Jonesborough is located 
in upper east Tennessee and is the county seat of Washington County. The 
population of Jonesborough is about 3,500. 

Flooding has been recorded in Jonesborough since 1901. The worst flood in 
recent history was in May 1958; some 20 businesses suffered heavy damage. 
Substantial flood damages have occurred in the town of Jonesborough and will 
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1.06 RELOCATION ASSISTANCE"- PUBLIC LAW 91-646: There will be 
no relocation under 91-646 "in the project. No structure will be affected or 
removed. 

1.07 ENVIRONMENTAL CONSIDERATIONS: The only concern identified 
was an Exxon Service Station in close proximity to the proposed excavation. In 
1988 three UST's were closed in place and three more were replaced. There are 
no records or signs which indicate a high probability that leakage has occurred. 
It has been Division policy to deal with Underground Storage Tanks (USTs) 
during construction rather than expend investigation funds up front. This is a 
relatively small, low cost project with a local cost share partner which we feel 
cannot support the estimated $65,000 cost it would take to investigate this 
possibility. It has been recommended by District Environmental Restoration 
Division that no Phase II investigations be completed for this project; however, 
no acquisition will begin until all NEPA and NHPA requirements are complied 
with. 

1.08 TOTAL PROJECT COST: As stated above, all real estate will be 
furnished by the local sponsor. The estimate for this project is based on only 
four (4) tracts and two (2) ownerships. 

Perpetual pipeline, temporary work area easements, and the estimated value for 
the required real estate is as follows: 

Perpetual Pipeline Easement $21,300.00 

Temporal)' Work Area Easement 3,650.00 

Contingency 5,000.00 

Administrative Cost (Federal) 3,100.00 

Administrative Cost (Local Sponsor) 3,000.00 

Total Estimate Value (rounded) $36,100.00 
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JONESBORUGH,TN DETAILED PROJECT REPORT
 
OMRR&R SUMMARY - 2s-YEAR PLAN
 

TOTAL COST 
I 

ITEM DESCRIPTION COST FREQUENCY PER YEAR 

1 REHAB BLOCKS 5702.30 10 570.23 

2 RECAULK CULVERT 853.64 10 83.56 

3 CLEAN CULVERT 182.07 1 182.07 

4 CLEAN DBI &CBI 182.07 1 182.07 

5 ANNUAL INSPECTION 

TOTAL 

182.07 1 182.07 

1200.00 

OMRR&R SUMMARY - 50-YEAR PLAN
 

TOTAL COST 

ITEM DESCRIPTION COST FREQUENCY PER YEAR 

1 REHAB BLOCKS 6756.90 10 675.69 

2 RECAULK CULVERT 1652.28 10 165.23 

3 CLEAN CULVERT 182.07 1 182.07 

4 CLEAN DBI &CBI 182.07 1 182.07 

5 ANNUAL INSPECTION 

TOTAL 

182.07 1 182.07 

1387.13 

OMRR&R SUMMARY - 100-YEAR PLAN
 

TOTAL COST 

ITEM DESCRIPTION COST FREQUENCY PER YEAR 

1 REHAB BLOCKS 6756.90 10 675.69 

2 RECAULK CULVERT 2735.43 10 273.54 

3 CLEAN CULVERT 182.07 1 182.07 

4 CLEAN DBI &CBI 182.07 1 182.07 

5 ANNUAL INSPECTION 

TOTAL 

182.07 1 182.07 

1495.44 
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CEORN-ER-H (200-1c)	 2 Nov 93 

MEMORANDUM FOR CEORN-EP-P (Attn. Ferguson) 

SUBJECT: Little Limestone Creek, Jonesborough, TN 

1. Enclosed is the Phase I Environmental Site Assessment for the 
subject project. 

2. The only concern identified was an Exxon Service Station in 
close proximity to the proposed excavation. In 1988 three USTs 
were closed in place and three more were replaced. There were no 
records kept of these closures which opens the possibility of 
past leakage into a portion of the proposed excavation. However 
we are recommending no Phase II investigations for this project. 
We base this recommendation on the following: 

a.	 There are no records or signs which would indicate a 
high probability that leakage has occurred. 

b.	 It has been Division policy to deal with USTs during 
construction rather than expend investigation funds up 
front as outlined in ORD Policy Memorandum #14 dated 19 
March 1992. 

c.	 This is a relatively small, low cost project with a 
local cost share partner which we feel cannot support 
the estimated $65,000 it would take to investigate this 
possibility. 

3. We recommend some contingency be built into the construction 
cost estimate for special handling of the contaminated material 
should such be encountered. Without investigations, this 
estimate will naturally be based upon a reasonable assumption as 
to quantities. . 

Enclosure MICHAEL F. ZOCCOLA 
Acting Chief, HTRW Design 

Branch 

CF: 
CEORN-ER-M (McClanahan, wo/encls) 
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PHASE I ENVIRONMENTAL SITE ASSESSMENT 
FOR 

SECTION 205 FLOOD CONTROL PROJECT 
JONESBOROUGH, WASHINGTON COUNTY, TENNESSEE 

1.0 INTRODUCTION 

The Hazardous Toxic and Radiological Waste (HTRW) Branch of the 
Nashville District Corps of Engineers has completed a Phase I 
Site Assessment for the Section 205 Flood Control Project for 
Jonesborough, Tennessee. The purpose of the site assessment was 
to determine if further investigation into possible recognized 
environmental contamination is necessary. This report summarizes 
the findings of the Phase I Ass~3sment. 

2.0 SITE BACKGROUND 

Flooding has been recorded in Jonesborough since 1901. The worst 
flood in recent history was in May 1958 when some 20 businesses 
suffered heavy flood damage. The principal sources of flooding 
in Jonesborough are the Little Limestone Creek (LLC) and an 
unnamed tributary to LLC (herein referred to as Unnamed 
Tributary). Flooding is possible all year, but is more common in 
Spring and Summer months due to local high-intensity 
thunderstorms. Much of Jonesborough's development has been on 
the flood plains of the Unnamed Tributary and LLC. Little 
Limestone Creek originates approximately 2 miles east of 
Jonesborough and flows through the heart of the town. The steep 
slopes on both streams can cause flash floods during intense 
rainfall. Flooding on LLC is no longer a major problem as the 
town removed several channel constrictions and obstructions that 
had a significant effect on flood heights in the downtown area. 
At present the inadequate capacity of the existing culvert system 
carrying the Unnamed Tributary beneath downtown Jonesborough 
causes the most flooding. The culvert system has evolved in a 
piece-meal fashion over the years ~nd carries the stream from 
mile 0.09 downstream to mile 0.026. The culvert system overflows 
~t its inlet of four 36" diameter culverts at Sabin Street 
flooding several shops along Main Street and an auto parts 
building on Sabin Street. 

Based on the results of a reconnaissance report (dated Jan 1991)
improvement of the existing culvert system was shown to be 
impractical. The proposed Section 205 Flood Control Project 
recommends construction of a new culvert. In addition a small 
levee at the inlet, upstream of Sabin Street, would be 
constructed to increase the capacity of the culvert systems. The 
alignment of the new culvert was designed to minimize the cost of 
utility relocation without compromising the hydraulic efficiency. 

The new culvert will be 450 feet long. Once the upstream levee 
is constructed, the four existing 36" culverts will be extended 
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The review of the EPA records revealed that the subject property 
was not on the CERCLIS, NPL, FINDS, RCRA, or ERNS lists, nor were 
any sites listed in the vicinity of the project area. This 
indicates that the EPA has not investigated, reviewed, or been 
made aware of any regulated environmental problems within a one­
mile radius of the Exxon station and project area. 

4.2	 State Environmental Record Sources 

State	 environmental records reviewed include the following 
Tennessee records: 

1 .	 Tennessee State Superfund List. Dan Hawkins of the 
Superfund Knoxville area office stated that there is no 
superfund site within one and a half miles of the 
project site. 

2.	 UST Facility Information for notifications, closures, 
and inspections. Review of files at the Tennessee 
Division of Underground Storage Tanks provided the 
following information: 

a.	 The Jonesborough Exxon station (Facility # 1­
900116) is presently owned by Dogwood Oil Company 
Inc., Exxon Products, 205 Crown Street, Johnson 
City, TN 37601. The previous owner was B.R. 
Foster who sold the business on July 9, 1986. 

b.	 The Exxon station originally had six USTs in 
operation. On December 21, 1988, three 550 gallon 
USTs were filled with foam. One had been used for 
slop oil, one for heating oil, and one for 
kerosene (see Attachment C) . 

c.	 Three USTs approximately 20 years old are 
currently being used for gasoline. One tank has a 
6000 gallon capacity, and the other two are 5000 
gallon tanks (See Attachment C). 

d.	 The last inspection, conducted by Environmental 
Specialist Katie L. Rudd, was dated October 10, 
1992, and the registration certificate is valid 
until September 30, 1993. There is no report or 
indication of any leakage from the tanks. 

4.3	 Jonesborough City Manager Interview 

Robert Browning, Jonesborough City Manager, said there were no 
reports of any spills on the Exxon site. He also said there were 
no environmental problems reported. 
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environmental contamination. 

4.	 The Exxon Station property has contained USTs for at 
least 20 years and possibly 40 years. 

a.	 Three USTs were filled with foam in December 1988. 

b.	 According to the station manager, three new USTs 
were installed in 1988. These USTs are tight­
tested annually as per EPA regulations. The most 
recent test revealed no indications of leakage. 

6.2	 Conclusions 

It is recommended that no Phase II investigation of the proposed 
excavation material be conducted. The only concern identified 
during the Phase I assessment was the Exxon Station and the 
possibility that past leakage from USTs might have infiltrated 
the material to be excavated for the culvert construction. While 
past leakage is a possibility, there are no records or signs 
which would suggest a high probability that leakage has occurred. 
Thus, we do not feel an expenditure of funds is warranted to 
address this possibility. Rather, some contingency based upon 
reasonable assumptions should be added to the project cost 
estimate in order to address the possibility of encountering UST 
leakage contaminated soils. 

7.0	 REFERENCES 

7.1	 "Reconnaissance Report: Section 205 Flood Control Project 
for Jonesborough, Washington County, Tennessee", U.S. Army 
Corps of Engineers, Nashville District, Jan 1991. 

7.2	 "Standard Practice for Environmental Site Assessments: Phase 
I Environmental Site Assessment Process", ASTM E 1527-93, 
May 1993. 

7.3	 "Standard Practice for Environmental Site Assessments: 
Transaction Screen Process", ASTM E 1528-93, May 1993. 
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Question Owner OCcu.pantS QbSe~
1 . Is the property or Yes No Unk Yes No Unk Yes(3Unk 
any adjoining property
used for industrial use? 

...........
 
2 . To the best of your Yes No Unk Yes ~) Unk Yes No Unk 
knowledge, has the ~rop-
erty or any adjo~ning 
pro~rty been used for 
an industrial use in the 
past? 

3 . Is the property or Yes No Unk ~ No Unk Yes No Unk 
any adj oining property 
used as a gasoline 
station, rotor repair
facility, commercial 
printing facility, dry 
cleaners, photo develop­
ing laboratory, junk-
yard, or landfill, or as 
a waste treatment, stor­
age, disposal, proc­
essin~, or recycling 
facil~ty? 

4. To the best of your Yes No Unk ~ No Unk Yes No Unk 
knowledge has the prop- c::J 
erty or adjoining prop­
erty been used as a gas­
oline station, motor 
repair facility, ccm­
mercial ~intingfaC-
ility, cleaners, 
photo deve oping labo­
rato~, jurikyard or 
landf~ll, or as a waste 
treatment, storage, dis­
posal, processing, or 
recycling facility? 

5. Are there currently, Yes No Unk Yes ~ Unk Yes No Unk 
or to the best of your ~ 
knowledge have there 
been previously, any
damaged or discarded 
autc:notive or industrial 
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Question Owner OCCUPants Observed 

11. Are there currently, Yes No Unk Yes No Unk ('-Ye~> No Unk 
or to the best of your ­
knowledge have there 
been previously any vent 
pipes, fill pipes, or 
access ways indicatin~ a 
fill pipe protIUding
from the ground on the 
property or adjacent to 
any stIUcture located on 
the property? 

"",. 
12. Are there currently, Yes No Unk YeS~Unk Yes NO Unk 
or to the best of your 
knowledge have there 
been previously, any 
flooring, drains, or 
walls located within the 
facility that are 
stained by substances 
other than water or are 
emitting foul odors? 

13 . If the property is Yes No Unk Yes No unk Yes No Unk 
served by a private well 
or non-public water 
system, have contam­
inants been identified 
in the well or system
that exceed guidelines
applicable to the water 
system or has the well 
been government environ­
mental/health agency? 

14 . Does the owner or Yes No Unk yes@ unk Yes No Unk 
occupant of the property
have any knowledge of 
environmental liens or 
governmental notifi ­
cation relating to ~st 
or recurrent violat~ons 
of environrrental laws 
with respect to the 
property or any facility
located on the property? yeSe lJbk15 . Has the owner or Yes No Unk Yes No Unk 
occupant of the property
been infonned. of the 
past or current exist ­
ence of hazardous 
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Question Owner OCcupants Observed 

20. Is there a trans- Yes No Unk Yes No Unk / Ye~~\ No Unk 
former, ca~acitor, or ~ any hydraullc equipment 
for which there are any 
records indicating the 
presence of PCBs? 

This questionaire was completed by: 

Name LYf\J N Iv\. 'v~\Nt~r- .:= k::' 

1\ ­

Title ;~IVIL LN(1INr-=~C. 

Firm LIS /--\,,-;"l'-I COR~ cl- 1:=:-'-.l9i''-lI:=:~2S 

Address Il-:" [~)C ID1Cl t"rv;\ru;l le ~ 
I ' 

lCl, !gc13 ~i2l""2. ­, 
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PHOTOGRAPHS OF SITE
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Service pit which was filled with concrete and
 
550 gallon UST which was filled with foam in 1988
 

550 gallon UST which was filled with foam on
 
December 21, 1988
 



Three Underground Storage Tanks currently used
 
for gasoline. One Tank has a capacity of 6000 gallons,
 

the other two are 5000 gallon tanks.
 



Transformer on Power Pole at Exxon Station
 

550 gallon UST for slop oil which was filled
 

with foam on Decerrlber 21, 1988
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SITE PLAN
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APPENDIX F GLOSSARY 

Hazard Mitigation Plan  F-1 
Washington County, TN  
2010 Edition 
 

Glossary 
 
Acceleration 
The rate of change of velocity with respect to time. Acceleration due to gravity at the earth's 
surface is 9.8 meters per second squared. That means that every second that something falls 
toward the surface of earth its velocity increases by 9.8 meters per second. 
 
Asset 
Any manmade or natural feature that has value, including, but not limited to people; buildings; 
infrastructure like bridges, roads, and sewer and water systems; lifelines like electricity and 
communication resources; or environmental, cultural, or recreational features like parks, dunes, 
wetlands, or landmarks. 
 
Base Flood 
Flood that has a 1 percent probability of being equaled or exceeded in any given year. Also 
known as the 100-year flood. 
 
Base Flood Elevation (BFE) 
Elevation of the base flood in relation to a specified datum, such as the National Geodetic 
Vertical Datum of 1929. The Base Flood Elevation is used as the standard for the National Flood 
Insurance Program. 
 
Bedrock 
The solid rock that underlies loose material, such as soil, sand, clay, or gravel. 
 
Building 
A structure that is walled and roofed, principally above ground and permanently 
affixed to a site. The term includes a manufactured home on a permanent foundation on which 
the wheels and axles carry no weight. 
 
Coastal High Hazard Area 
Area, usually along an open coast, bay, or inlet that is subject to inundation by storm surge and, 
in some instances, wave action caused by storms or seismic sources. 
 
Coastal Zones 
The area along the shore where the ocean meets the land as the surface of the land rises above 
the ocean. This land/water interface includes barrier islands, estuaries, beaches, coastal wetlands, 
and land areas having direct drainage to the ocean. 
 
Community Rating System (CRS) 
An NFIP program that provides incentives for NFIP communities to complete activities that 
reduce flood hazard risk. When the community completes specified activities, the insurance 
premiums of policyholders in these communities are reduced.



APPENDIX F GLOSSARY 

Hazard Mitigation Plan  F-2 
Washington County, TN  
2010 Edition 
 

Computer-Aided Design And Drafting (CADD) 
A computerized system enabling quick and accurate electronic 2-D and 3-D drawings, 
topographic mapping, site plans, and profile/cross-section drawings. 
 
Contour 
A line of equal ground elevation on a topographic (contour) map. 
 
Critical Facility 
Facilities that are critical to the health and welfare of the population and that are especially 
important following hazard events. Critical facilities include, but are not limited to, shelters, 
police and fire stations, and hospitals. 
 
Debris 
The scattered remains of assets broken or destroyed in a hazard event.  Debris caused by a wind 
or water hazard event can cause additional damage to other assets. 
 
Digitize 
To convert electronically points, lines, and area boundaries shown on maps into x, y coordinates 
(e.g., latitude and longitude, universal transverse mercator (UTM), or table coordinates) for use 
in computer applications. 
 
Displacement Time 
The average time (in days) which the building's occupants typically must operate from a 
temporary location while repairs are made to the original building due to damages resulting from 
a hazard event. 
 
Duration 
How long a hazard event lasts. 
 
Earthquake 
A sudden motion or trembling that is caused by a release of strain accumulated within or along 
the edge of earth's tectonic plates. 
 
Erosion 
Wearing away of the land surface by detachment and movement of soil and rock fragments, 
during a flood or storm or over a period of years, through the action of wind, water, or other 
geologic processes. 
 
Erosion Hazard Area 
Area anticipated to be lost to shoreline retreat over a given period of time. The projected inland 
extent of the area is measured by multiplying the average annual long-term recession rate by the 
number of years desired. 
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Essential Facility 
Elements that are important to ensure a full recovery of a community or state following a hazard 
event. These would include: government functions, major employers, banks, schools, and certain 
commercial establishments, such as grocery stores, hardware stores, and gas stations. 
 
Extent 
The size of an area affected by a hazard or hazard event. 
 
Extratropical Cyclone 
Cyclonic storm events like Nor'easters and severe winter low-pressure systems. Both West and 
East coasts can experience these non-tropical storms that produce gale-force winds and 
precipitation in the form of heavy rain or snow. These cyclonic storms, commonly called 
Nor'easters on the East Coast because of the direction of the storm winds, can last for several 
days and can be very large – 1,000-mile wide storms are not 
uncommon. 
 
Fault 
A fracture in the continuity of a rock formation caused by a shifting or dislodging of the earth's 
crust, in which adjacent surfaces are differentially displaced parallel to the plane of fracture. 
 
Federal Emergency Management Agency (FEMA) 
Independent agency created in 1978 to provide a single point of accountability for all Federal 
activities related to disaster mitigation and emergency preparedness, response and recovery. 
 
Fire Potential Index (FPI) 
Developed by USGS and USFS to assess and map fire hazard potential over broad areas. Based 
on such geographic information, national policy makers and on-the-ground fire managers 
established priorities for prevention activities in the defined area to reduce the risk of managed 
and wildfire ignition and spread. Prediction of fire hazard shortens the 
time between fire ignition and initial attack by enabling fire managers to pre-allocate and stage 
suppression forces to high fire risk areas. 
 
Flash Flood 
A flood event occurring with little or no warning where water levels rise at an extremely fast 
rate. 
 
Flood 
A general and temporary condition of partial or complete inundation of normally dry land areas 
from (1) the overflow of inland or tidal waters, (2) the unusual and rapid accumulation or runoff 
of surface waters from any source, or (3) mudflows or the sudden collapse of shoreline land. 
 
Flood Depth 
Height of the flood water surface above the ground surface. 
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Flood Elevation 
Elevation of the water surface above an established datum, e.g. National Geodetic Vertical 
Datum of 1929, North American Vertical Datum of 1988, or Mean Sea Level. 
 
Flood Hazard Area 
The area shown to be inundated by a flood of a given magnitude on a 
map. 
 
Flood Insurance Rate Map (FIRM) 
Map of a community, prepared by the Federal Emergency Management Agency that shows both 
the special flood hazard areas and the risk premium zones applicable to the community. 
 
Flood Insurance Study (FIS) 
A study that provides an examination, evaluation, and determination of flood hazards and, if 
appropriate, corresponding water surface elevations in a community or communities. 
 
Floodplain 
Any land area, including watercourse, susceptible to partial or complete inundation by water 
from any source. 
 
Frequency 
A measure of how often events of a particular magnitude are expected to occur. Frequency 
describes how often a hazard of a specific magnitude, duration, and/or extent typically occurs, on 
average. Statistically, a hazard with a 100-year recurrence interval is expected to occur once 
every 100 years on average, and would have a 1 percent chance – its probability – of happening 
in any given year. The reliability of this information varies depending on the kind of hazard 
being considered. Fujita Scale of Tornado Intensity 
Rates tornadoes with numeric values from F0 to F5 based on tornado wind speed and damage 
sustained. An F0 indicates minimal damage such as broken tree limbs or signs, while and F5 
indicated severe damage sustained. 
 
Functional Downtime 
The average time (in days) during which a function (business or service) is unable to provide its 
services due to a hazard event. 
 
Geographic Area Impacted 
The physical area in which the effects of the hazard are experienced. 
 
Geographic Information Systems (GIS) 
A computer software application that relates physical features on the earth to a database to be 
used for mapping and analysis. 
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Ground Motion 
The vibration or shaking of the ground during an earthquake. When a fault ruptures, seismic 
waves radiate, causing the ground to vibrate. The severity of the vibration increases with the 
amount of energy released and decreases with distance from the causative fault or epicenter, but 
soft soils can further amplify ground motions 
 
Hazard 
A source of potential danger or adverse condition. Hazards in this how-to series will include 
naturally occurring events such as floods, earthquakes, tornadoes, tsunami, coastal storms, 
landslides, and wildfires that strike populated areas. A natural event is a hazard when it has the 
potential to harm people or property. 
 
Hazard Event 
A specific occurrence of a particular type of hazard. 
 
Hazard Identification 
The process of identifying hazards that threaten an area. 
 
Hazard Mitigation 
Sustained actions taken to reduce or eliminate long-term risk from hazards and their effects. 
 
Hazard Profile 
A description of the physical characteristics of hazards and a determination of various 
descriptors including magnitude, duration, frequency, probability, and extent. In most cases, a 
community can most easily use these descriptors when they are recorded and displayed as maps. 
 
HAZUS (Hazards U.S.) 
A GIS-based nationally standardized earthquake loss estimation tool developed by FEMA. 
 
Hurricane 
An intense tropical cyclone, formed in the atmosphere over warm ocean areas, in which wind 
speeds reach 74-miles-per-hour or more and blow in a large spiral around a relatively calm 
center or "eye." Hurricanes develop over the North Atlantic Ocean, northeast Pacific Ocean, or 
the South Pacific Ocean east of 160°E longitude. Hurricane circulation is counter-clockwise in 
the Northern Hemisphere and clockwise in the Southern Hemisphere. 
 
Hydrology 
The science of dealing with the waters of the earth. A flood discharge is developed by a 
hydrologic study. 
 
Infrastructure 
Refers to the public services of a community that have a direct impact on the quality of life. 
Infrastructure includes communication technology such as phone lines or Internet access, vital 
services such as public water supplies and sewer treatment facilities, and includes an area's 
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transportation system such as airports, heliports; highways, bridges, tunnels, roadbeds, 
overpasses, railways, bridges, rail yards, depots; and waterways, canals, locks, seaports, ferries, 
harbors, dry-docks, piers and regional dams. 
 
Intensity 
A measure of the effects of a hazard event at a particular place. 
 
Landslide 
Downward movement of a slope and materials under the force of gravity. 
 
Lateral Spreads 
Develop on gentle slopes and entail the sidelong movement of large masses of soil as an 
underlying layer liquefies in a seismic event. 
 
Liquefaction 
The phenomenon that occurs when ground shaking causes loose soils to lose strength and act like 
viscous fluid. Liquefaction causes two types of ground failure: lateral spread and loss of bearing 
strength. 
 
Loss of Bearing Strength 
Results when the soil supporting structures liquefies. This can cause structures to tip and topple. 
 
Lowest Floor 
Under the NFIP, the lowest floor of the lowest enclosed area (including basement) of a structure. 
 
Magnitude 
A measure of the strength of a hazard event. The magnitude (also referred to as severity) of a 
given hazard event is usually determined using technical measures specific to the hazard. 
 
Mitigation Plan 
A systematic evaluation of the nature and extent of vulnerability to the effects of natural hazards 
typically present in the state and includes a description of actions to minimize future 
vulnerability to hazards. 
 
National Flood Insurance Program (NFIP) 
Federal program created by Congress in 1968 that makes flood insurance available in 
communities that enact minimum floodplain management regulations in 44 CFR §60.3. 
 
 
National Geodetic Vertical Datum of 1929 (NGVD) 
Datum established in 1929 and used in the NFIP as a basis for measuring flood, ground, and 
structural elevations, previously referred to as Sea Level Datum or Mean Sea Level. The Base 
Flood Elevations shown on most of the Flood Insurance Rate Maps issued by the Federal 
Emergency Management Agency are referenced to NGVD.
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National Weather Service (NWS) 
Prepares and issues flood, severe weather, and coastal storm warnings and can provide technical 
assistance to Federal and state entities in preparing weather and flood warning plans. 
 
Nor'easter 
An extra-tropical cyclone producing gale-force winds and precipitation in the form of heavy 
snow or rain. 
 
Outflow 
Follows water inundation creating strong currents that rip at structures and pound them with 
debris, and erode beaches and coastal structures. 
 
Planimetric 
Describes maps that indicate only man-made features like buildings. 
 
Planning 
The act or process of making or carrying out plans; the establishment of goals, policies and 
procedures for a social or economic unit. 
 
Probability 
A statistical measure of the likelihood that a hazard event will occur. 
 
Recurrence Interval 
The time between hazard events of similar size in a given location. It is based on the probability 
that the given event will be equaled or exceeded in any given year. 
 
Repetitive Loss Property 
A property that is currently insured for which two or more National Flood Insurance Program 
losses (occurring more than ten days apart) of at least $1000 each have been paid within any 10-
year period since 1978. 
 
Replacement Value 
The cost of rebuilding a structure. This is usually expressed in terms of cost per square foot, and 
reflects the present-day cost of labor and materials to construct a building of a particular size, 
type and quality. 
 
Richter Scale 
A numerical scale of earthquake magnitude devised by seismologist C.F. Richter in 1935. 
 
Risk 
The estimated impact that a hazard would have on people, services, facilities, and structures in a 
community; the likelihood of a hazard event resulting in an adverse condition that causes injury 
or damage. Risk is often expressed in relative terms such as a high, moderate or low likelihood 
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of sustaining damage above a particular threshold due to a specific type of hazard event. It also 
can be expressed in terms of potential monetary losses associated with the intensity of the 
hazard. 
 
Riverine 
Of or produced by a river. 
 
Scale 
A proportion used in determining a dimensional relationship; the ratio of the distance between 
two points on a map and the actual distance between the two points on the earth's surface. 
 
Scarp 
A steep slope. 
 
Scour 
Removal of soil or fill material by the flow of flood waters. The term is frequently used to 
describe storm-induced, localized conical erosion around pilings and other foundation supports 
where the obstruction of flow increases turbulence. 
 
Seismicity 
Describes the likelihood of an area being subject to earthquakes. 
 
Special Flood Hazard Area (SFHA) 
An area within a floodplain having a 1 percent or greater chance of flood occurrence in any 
given year (100-year floodplain); represented on Flood Insurance Rate Maps by darkly shaded 
areas with zone designations that include the letter A or V. 
 
Stafford Act 
The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL 100-107 was signed 
into law November 23, 1988 and amended the Disaster Relief Act of 1974, PL 93-288. The 
Stafford Act is the statutory authority for most Federal disaster response activities, especially as 
they pertain to FEMA and its programs. 
 
State Hazard Mitigation Officer (SHMO) 
The representative of state government who is the primary point of contact with FEMA, other 
state and Federal agencies, and local units of government in the planning and implementation of 
pre- and post-disaster mitigation activities. 
 
Storm Surge 
Rise in the water surface above normal water level on the open coast due to the action of wind 
stress and atmospheric pressure on the water surface. 
 
Structure 
Something constructed. (See also Building) 
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Substantial Damage 
Damage of any origin sustained by a structure in a Special Flood Hazard Area whereby the cost 
of restoring the structure to its before-damaged condition would equal or exceed 50 percent of 
the market value of the structure before the damage. 
 
Super Typhoon 
A typhoon with maximum sustained winds of 150 mph or more. 
 
Surface Faulting 
The differential movement of two sides of a fracture – in other words, the location where the 
ground breaks apart. The length, width, and displacement of the ground characterize surface 
faults. 
 
Tectonic Plate 
Torsionally rigid, thin segments of the earth's lithosphere that may be assumed to move 
horizontally and adjoin other plates. It is the friction between plate boundaries that cause seismic 
activity. 
 
Topographic 
Characterizes maps that show natural features and indicate the physical shape of the land using 
contour lines. These maps may also include manmade features. 
 
Tornado 
A violently rotating column of air extending from a thunderstorm to the ground. 
 
Tropical Cyclone 
A generic term for a cyclonic, low-pressure system over tropical or subtropical waters.Tropical 
Depression 
A tropical cyclone with maximum sustained winds of less than 39 mph. 
 
Tropical Storm 
A tropical cyclone with maximum sustained winds greater than 39 mph and less than 74 mph. 
 
Tsunami 
Great sea wave produced by submarine earth movement or volcanic eruption. 
 
Typhoon 
A special category of tropical cyclone peculiar to the western North Pacific Basin, frequently 
affecting areas in the vicinity of Guam and the North Mariana Islands. Typhoons whose 
maximum sustained winds attain or exceed 150 mph are called super typhoons. 
 
Vulnerability 
Describes how exposed or susceptible to damage an asset is. Vulnerability depends on an asset's 
construction, contents, and the economic value of its functions. Like indirect damages, the
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 vulnerability of one element of the community is often related to the vulnerability of another.  
For example, many businesses depend on uninterrupted electrical power – if an electric 
substation is flooded, it will affect not only the substation 
itself, but a number of businesses as well. Often, indirect effects can be much more widespread 
and damaging than direct ones. 
 
Vulnerability Assessment 
The extent of injury and damage that may result from a hazard event of a given intensity in a 
given area. The vulnerability assessment should address impacts of hazard events on the existing 
and future built environment. 
 
Water Displacement 
When a large mass of earth on the ocean bottom sinks or uplifts, the column of water directly 
above it is displaced, forming the tsunami wave. The rate of displacement, motion of the ocean 
floor at the epicenter, the amount of displacement of the rupture zone, and the depth of water 
above the rupture zone all contribute to the intensity of the tsunami. 
 
Wave Runup 
The height that the wave extends up to on steep shorelines, measured above a reference level (the 
normal height of the sea, corrected to the state of the tide at the time of wave arrival). 
 
Wildfire 
An uncontrolled fire spreading through vegetative fuels, exposing and possibly consuming 
structures. 
 
Zone 
A geographical area shown on a Flood Insurance Rate Map (FIRM) that reflects the severity or 
type of flooding in the area 
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