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Multi-Hazard Mitigation Plan
1.0 Introduction

As part of the overall community planning effort for hazard mitigation, the Metropolitan
Government of Nashville and Davidson County, Tennessee, (Metro) has prepared a Multi-
Hazard Mitigation Plan pursuant to the requirements of the Disaster Mitigation Act of 2000
(Public Law 106-390).

Hazard Mitigation is defined as any sustained action taken to reduce or eliminate long-term
risk to human life and property from hazards. Hazard Mitigation Planning is the process
through which the natural hazards that threaten communities are identified, the likely impacts
of those hazards are determined, mitigation goals are set, and appropriate strategies that would
lessen the impacts are identified, prioritized, and implemented.

Hazard Mitigation Planning is a requirement for state and local governments in order to
maintain eligibility for certain federal disaster assistance and hazard mitigation funding
programs. Metro is both a community at risk and a community that has benefited from
federal mitigation funding programs.

PURPOSE AND NEED

Each year, natural disasters in the United States take the lives of hundreds of people and
injure thousands more. Nationwide, taxpayers pay billions of dollars annually to help
communities, organizations, businesses, and individuals recover from disasters. These monies
only partially reflect the true cost of disasters, because additional expenses upon insurance
companies and non-government organizations are not reimbursed by tax dollars.

Many natural disasters are predictable and many more are repetitive, often with the same
results. Many of the damages caused by these events can be alleviated or even eliminated
through hazard mitigation activities.

FEMA, the Federal Emergency Management Agency, now a part of the Department of
Homeland Security, has made reducing losses from natural disasters one of its primary goals.
Hazard Mitigation Planning and the subsequent implementation of the projects, measures, and
policies developed through those plans, is the primary mechanism in achieving this goal.
Success in reducing disaster damages has been the result of mitigation projects that were
implemented as a result of hazard mitigation planning.

This plan was developed pursuant to the Disaster Mitigation Act of 2000 (DMA) and the
regulations published in the Federal Register Volume 67, Number 38, Tuesday, February 26,
2002. Section 104 of DMA revises the Robert T. Stafford Disaster Relief and Emergency
Assistance Act by adding Section 322, which provides new and revitalized emphasis on
hazard mitigation, including adding a new requirement for local mitigation plans. These new
local mitigation planning regulations are implemented through 44 CFR Part 201.6.
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Proactive hazard mitigation planning at the local level can help reduce the cost of disaster
response and recovery to property owners and governments by protecting critical community
facilities, reducing liability exposure, and minimizing overall community impacts and
disruption.

This Multi-Hazard Mitigation Plan identifies goals and measures for hazard mitigation and
risk reduction in order to make communities less vulnerable and more disaster resistant and
sustainable. Information in this plan should be used to help guide and coordinate mitigation
activities and local policy decisions for future land use decisions. This Plan covers the
jurisdiction of the Metropolitan Government of Nashville and Davidson County.

This Plan follows DMA planning requirements and associated guidance for developing Local
Hazard Mitigation Plans. This guidance sets forth a generalized four-task process:

1) Organize Resources;

2) Assess Hazards and Risks;

3) Develop a Mitigation Plan; and
4) Evaluate the Plan Effectiveness.

This Plan also uses the process set forth in FEMA Region IV’s Crosswalk Reference
Document for Review and Submission of Local Mitigation Plans.

This plan addresses natural hazards only. Although Metro recognizes that FEMA is both
encouraging and promoting communities to integrate human-caused hazards into the
mitigation planning process, the scope of this effort does not address human-caused hazards
for two reasons. First, DMA requires extensive public information and input, and this is in
direct conflict with the security necessary in planning for Chemical, Biological, and
Radiological hazards. The Planning Committee determined it was not in the Community’s
best interest to share specific information about the area’s vulnerability to human-caused
hazards. Second, organizationally, many of the planning activities for human-caused hazards
are either underway or complete, and have been developed by a different set of organizations.
The Mayor’s Office of Emergency Management (OEM) may provide further information on a
need-to-know basis.
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Multi-Hazard Mitigation Plan
2.0 Community Profile

GEOGRAPHY - LOCATION AND AREA

Metropolitan Nashville-Davidson County is located in middle Tennessee along the banks of
the Cumberland River. The community encompasses 533 square miles. Three major
interstate highways 1-40, I-65, and I-24 converge in Nashville. Positioned within 600 miles
and less than one day’s drive from 50 percent of the United States population and less than 6
hours drive to 13 other states, Nashville enjoys a prime geographic location (See Figure 2-1).

The City of Nashville was settled in 1779 and became the state capital in 1843. The City of

Nashville and Davidson County governments were consolidated into one entity, Metropolitan
Nashville-Davidson County, in April 1963.

Nashville has a mild climate that is common throughout the southeastern part of the United
States with four distinct seasons and light snowfall in the winter. Annual average
temperatures range from 36 to 79 degrees Fahrenheit with an average summer temperature of
89 degrees and an average winter temperature of 46 degrees. The average annual precipitation
is 48.5 inches and the average humidity is 58 percent. Table 2-1 presents normal climate
statistics for the community.

Table 2-1. Normal Climate Statistics for Nashville-Davidson County, Tennessee

Jan | Feb |Mar|Apr (May|Jun | Jul |Aug| Sep | Oct | Nov | Dec
Days with Precipitation | 11 | 10 | 12 | 11 | 11 | 10 | 10 | 8 8 7 |10 | 11
Wind Speed (mph) 8919119719074 ]169|65[60|63|6.7 83|88
Humidity (%) 71 | 68 | 64 | 63 | 70 | 71 | 72 | 72 | 73 | 70 | 70 | 72
Sunshine (%) 41 | 47 [ 52159 | 60 | 65|63 | 63 |62 ]| 62|50 |42
Days Clear of Clouds 6 | 7 8 8 8 8 [ 8 (10|11 | 13| 9 | 7
Partly Cloudy Days 6 | 6 |7 |9 101313 ]12] 9 8 | 7|7
Cloudy Days 19 (16|16 |13 [ 13|10 10| 9 | 10| 10 | 14 | 17
Snowfall (in) 39(34(1.1{01]00]00]|00(0.0]00/]0.0/0.1]0.5

(Source: National Weather Service)
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Figure 2-1. Metropolitan Nashville-Davidson County Location Map
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PHYSICAL FEATURES AND LAND USE

Nashville-Davidson County is situated in a natural basin surrounded by wooded hills with the
Cumberland River and numerous tributaries flowing through. Topography varies from flatter
lands in the south to elevations in the northern areas that range from 550 feet above sea level
to 1,100 feet at the highest point. In addition to the Cumberland River, major topographical
features include Percy Priest Lake and Old Hickory Lake. The community features lush
vegetation and over 6,600 acres of parks, making it the leader in per capita parks for the entire
country. The downtown urban core is a combination of skyscrapers and renovated historic
buildings.

In 1988, Nashville was divided into 14 subareas or major communities for planning purposes
(Figure 2-2). For each subarea, the physical features and land use are summarized on the
following pages.

Subarea Boundaries
1
1
EE
1
[_1s
s
1~
e
o
[ o
n
[
R
[

Figure 2-2. Subarea Location Map
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Subarea 1 - Joelton

Joelton is located in the most northwestern part of Davidson County. It is bound to the west
by the Cheatham County line; to the north by the Robertson County line; to the east by Ivy
Point Road and Crocker Springs Road; and to the south by Little Marrowbone Drive and Old
Hickory Boulevard. The Joelton Community is almost evenly divided into two distinct
topographic areas. In a crescent that curves from the southwestern section to the northeastern
section of the area, steep slopes (greater than 20 percent) and narrow ridges and valleys are
the predominant features. In the northwestern and central area, level to rolling land is the
predominant feature with occasional steep-sided ravines with streams at the bottom.
Significant water bodies in this area include Marrowbone Lake, Little Marrowbone Creek,
Whites Creek, and Eatons Creek.

Joelton’s historically rural development pattern is evident in its land use. Fifty-six percent of
the subarea’s land use is residential, 40 percent is vacant, and only 0.02 percent is for
commercial purposes.

Subarea 2 — Parkwood-Union Hill

This subarea is located in the most northeastern part of the county. It is bounded by the
Robertson and Sumner County lines to the north, the Goodlettsville city limits and 1-65 to the
east, I-65 and 1-24 to the south, and I-24, Lickton Pike, Crocker Springs Road, Union Hill
Road, and Ivey Point Road to the west. Most of the subarea’s terrain consists of heavily
forested steep slopes and narrow ridges and valleys. Generally, land south of Old Hickory
Boulevard is more level. Major streams in this area include Whites Creek, Ewing Creek,
Mansker Creek, Little Creek, and Baker Branch Creek.

The area is predominantly rural and suburban residential with scattered commercial
development along Dickerson Pike. There are mixed commercial concentrations at I-24/01d
Hickory Boulevard and Briley Parkway/Brick Church Pike. Two emerging light industrial
areas include Brick Church Pike/Brick Church Lane and Springfield Hwy/Lickton Pike.
There are minimal to moderate growth expectations for both population and employment.
New commercial concentration is planned at Briley Parkway/Dickerson Pike.

Subarea 3 — Bordeaux-Whites Creek Community

The Bordeaux-Whites Creek Community is located in northwestern Davidson County,
stretching from the Cumberland River to Old Hickory Boulevard and I-24 to the Cheatham
County line. The area is characterized by older suburban development and rural land. The
north and west portions of the community are generally steeply sloped (slopes of 20 percent
or greater) with a significant amount of Dellrose Soil scattered throughout. Dellrose soils are
particularly noted for slippage when located on steep slopes. The areas of steep topography
account for 50 percent of the land in the community. The southeast portion of the area is
gently rolling or relatively level. Portions of Whites Creek, Ewing Creek, and Eatons Creek
pass through this area.
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Land use is predominately residential or vacant land. Only a small portion is for commercial
use. Industrial uses are found near Briley Parkway and along the southern portions of 1-24.

Subarea 4 — Madison

This subarea is located in the northeastern section of the county. It is bounded in the north by
the Sumner County line; in the west by the City of Goodlettsville; and in the east and south by
Briley Parkway and the Cumberland River. The subarea’s terrain is predominately level, with
most areas having slopes less than 12 percent. Steeper sloping areas (slopes greater than 12
percent) can be found in the northern part of the subarea both in Goodlettsville and in the area
north of Vietnam Veterans Boulevard, and in the southern part of the subarea at the I-
65/Briley Parkway interchange.

Most of the subarea does not contain soils that are restrictive to urban development. Soils that
are restrictive to development are found in the Cumberland River floodplain, the Dry Creek
floodplain, and at the base of steep slopes near the I-65/Long Hollow Pike interchange. Major
streams (other than the Cumberland River) include Mansker Creek, Dry Creek, Gibson Creek,
and Love Branch.

Fifty-five percent of active land use is residential, and 28 percent is vacant or used for
agricultural purposes.

Subarea 5 — East Nashville

This subarea is located in the central portion of the county. It is bounded by Briley Parkway
to the north; the Cumberland River to the east and south; and I-65 to the west. Most of the
subarea’s terrain is flat to gently rolling. The hilliest area is along the Ellington Parkway
corridor in the northwestern quadrant of the subarea. Most other steep slopes are hillsides of
valleys associated with tributaries to the Cumberland River in the southeastern section of the
subarea. Other than the Cumberland River, the most significant waterways are East Fork
Ewing Creek and Cooper Creek.

This is a predominantly developed subarea. Approximately 60 percent of the subarea is
residential and 30 percent is devoted to nonresidential uses including commercial, industrial,
and community facilities and services. The remaining 10 percent is undeveloped, most of
which is in the northwest section. Commercial activities are focused in a linear pattern along
Gallatin Pike and along Dickerson Pike.

Subarea 6 — Bellevue

Located in the southwestern corner of Davidson County, Bellevue is a primarily rural and
suburban residential community. It is bound to the west by the Cheatham County line; to the
south by the Williamson County line; to the north and northeast by the Cumberland River;
and to the east by I-40, Percy Werner Park, and CSX railroad. Its distance from downtown
Nashville, coupled with the concentration of farmland and hilly terrain, gives the area an
overall rural feel. Major commercial concentrations are at Highway 70 South and Old
Hickory Boulevard and Highway 70 South and I-40, where the Bellevue Center Mall is
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located. Residential and commercial areas dominate the southern portion of the subarea,
while the northern portion is generally rural.

In addition to the Cumberland River, water bodies in this area include the Harpeth River and
Indian Creek. Colluvial soils are abundant in this area, located mostly in the southern portion
along side the steeper slopes.

Subarea 7 — West Nashville

Subarea 7 is a predominately developed area and is located to the west and southwest of
downtown Nashville. It is bound by the Cumberland River to the north, CSX railroad and the
City of Belle Meade to the east, Percy Warner Park to the south, and I-40 to the west. Terrain
in this subarea ranges from flat to moderately sloping, with some very steep slopes (20
percent and greater) found in the southwestern portion of the subarea. Approximately 71
percent of the land in this area has slopes with less than a 10 percent grade, 18 percent with
slopes at 10-20 percent grade, and the remaining 11 percent with slopes at a grade of 20
percent and greater. In addition to the Cumberland River, which forms the northern boundary
of the subarea, several major streams wind through this area including Richland Creek,
Jocelyn Hollow Branch, and Vaughn’s Gap Branch. The particularly unstable Dellrose soils
are located within this subarea.

Fifty-five percent of the area’s land use is residential, 22 percent is vacant, and 23 percent is
for commercial, industrial, or community purposes.

Subarea 8 — North Nashville

This subarea is located to the north and northwest of downtown Nashville. The area is bound
by the Cumberland River to the north, east, and west. The southern border is a combination
of the CSX railroad, I-40, Charlotte Ave, and Jefferson Street.

Subarea 9 — Downtown Nashville

Located in the heart of Davidson County is subarea 9, Downtown Nashville. Bounding the
area to the east is I-65/1-24; to the south and west is I-40; and to the north is Jefferson Street.
This subarea is split by the Cumberland River, with approximately 25 percent of the area on
the east bank. Topography on the east bank is low and flat, while topography of the west
bank is elevated with bluffs rising above the normal flow elevation of the river.

The subarea is dominated by three commanding physical features: Capitol Hill to the north;
Rutledge Hill to the south; and the Cumberland River. Capitol Hill rises to an elevation of
555 feet and is given shape by sideslopes over 25 percent. Rutledge Hill reaches 536 feet. A
distance of 1.4 miles separates the crests of the two hills.

This subarea is dominated by Nashville’s Central Business District (CBD) and its supported
uses. The CBD is characterized by an urban core of intensive office structures, which are a
combination of skyscrapers and renovated historic buildings, with parking, printing, office
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supplies, and apartments on the outskirts. Bicentennial Mall and Riverside Park are the only
significant areas of greenspace.

Subarea 10 — Greenhills-Midtown

Located in the southern portion of the county, this area is bound by I-40 to the north, I-65 to
the east, the Williamson County line to the south, and Percy Werner Park, Belle Meade city
limits, Charlotte Pike, and CSX railroad to the west. This area is mostly flat to rolling terrain
except for an east-west band of hills across the southern portion, some of which are steep.
The area is highly urbanized to the north, but becomes suburban and, finally, almost rural in
the hilly area in the south. Major water bodies include Radnor Lake, Richland Creek, Browns
Creek, Otter Creek and Sugartree Creek.

Approximately three-fifths of the land area is residential with single family homes and
apartments. Nearly 15 percent of the subarea is dedicated to park use. Several major
hospitals and universities are located in this subarea including Baptist, Columbia Centennial,
Columbia Southern Hills, St.Thomas and Vanderbilt University Hospitals; and Vanderbilt,
Belmont, and David Lipscomb Universities.

Subareas 11 and 12 — South Nashville

Subarea 11 is located in the south-central area of the county and is bounded by the
Cumberland River to the north; I-24 to the east; the CSX railroad to the south; and I-65 to the
west. The topography in the area is generally flat with the highest elevations occurring
around Fort Negley. Major bodies of water include the Cumberland River, Mill Creek, and
Brown’s Creek. Predominant land uses are residential and industrial.

Subarea 12 is bounded by I-24 to the east; the Rutherford County line to the southeast; the
Williamson County line to the south; Franklin Pike and I-65 to the west; and the CSX railroad
and a small segment of Sevenmile Creek to the north. Although most of the land is gently
rolling or relatively level, steep slopes are scattered throughout the subarea. Significant water
bodies in this subarea include Mill Creek and Sevenmile Creek. There are known sinkholes
in the areas north and south of Harding Place and around Mill Creek. Wetlands are found
throughout subarea 12, but are generally found within the floodplains of Mill Creek and
Sevenmile Creek.

The predominant active use of land is residential use, which accounts for 64 percent of the
subarea, while 25 percent of the subarea is vacant. Commercial and industrial uses occupy
only 3.2 percent of the total subarea.

Subarea 13 — Antioch — Priest Lake

Subarea 13 located in southeast Davidson County and encompasses Nashville International
Airport and J. Percy Priest Lake. The subarea is bounded to the southwest and west by
Interstate 24 and Briley Parkway; to the north by Interstate 40; to the east by J. Percy Priest
Lake; and to the southeast by the Davidson County line. The subarea includes older suburban
subdivisions, new development, large employers and rural lands.
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Subarea 14 — Donelson — Hermitage

This subarea is located on the eastern side of Davidson County and is bounded by the
Cumberland River to the west and north; Sumner and Wilson Counties to the northeast and
east; Percy Priest Lake, Couchville Pike, Nashville International Airport, and 1-40 to the
south; and Spence Lane and the CSX railroad to the west. Most of the subarea has gently
rolling terrain with steeply sloping land limited mostly to corridors along waterways. Major
water bodies in this subarea include the Cumberland River, J. Percy Priest Lake, Stone’s
River, Stoner’s Creek, and Mill Creek.

Almost half of the land currently developed is residential. Commercial concentrations are in
the Donelson and Hermitage areas. There is a major mixed entertainment/commercial
concentration in Pennington Bend that includes the Opryland Hotel, the Grand Ole Opry
House, and Opry Mills Shopping Mall. An estimated one-fourth of the subarea’s land is
currently vacant, a significant portion of which is affected by flooding.

POPULATION

Since its settlement in 1779, Nashville has grown to become Tennessee’s largest city.
Together, Nashville and Davidson County contain a population of 569,876, according to the
Metro Planning Department.

Table 2-2. Population Growth

Population Growth
1970 to 2010
Year Total Population Percent
Population Change Change
1970 448,003
1980 477,811 29808 6.7
1990 510,784 32973 6.9
2000 569,876 59092 11.6
2010 Projected 621,971 52095 9.1

(Source: Metro Planning Department)

Because a large portion of the population of the area surrounding Nashville is dependent on
Nashville as a place to work or live, Nashville is the center of the Nashville Metropolitan
Statistical Area (MSA). The Nashville MSA comprises eight counties including Davidson,
Williamson, Dickson, Cheatham, Robertson, Sumner, Wilson, and Rutherford. The MSA
population is over one million persons.
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ECONOMIC DEVELOPMENT

Nashville is the capital of Tennessee and a vital transportation, business, and tourism center
for North America. In addition to the eight counties included in the Nashville MSA, the
Nashville Economic Market contains two additional counties (Maury and Montgomery). The
Region's economy is diverse and mirrors the national economy. The area benefits from low
unemployment, consistent job growth, substantial outside investment and expansion, and a
growing labor force.

Nashville is known as “Music City USA” because of its vast musical heritage and ever-
growing musical industry. It serves as the headquarters for more than a dozen major record
labels and over 70 smaller labels, approximately 200 recording studios, 130 music publishing
companies, 200 booking agents, 10 record manufacturers, and 33 record promotion
companies. Although music is the City’s most popular industry, it’s not the largest.
Nashville is a leader in the areas of publishing and printing, finance and insurance, healthcare,
higher education, and tourism. All of these industries have helped to build and guarantee a
strong local economy.

Major companies with headquarters or plants in metropolitan Nashville include auto
manufacturers Saturn and Nissan; computer manufacturer Dell; national health care providers
Columbia Health System and HCA; restaurants Cracker Barrel and Shoney's; Gaylord
Entertainment, owner of Opryland USA and The Nashville Network (TNN). Other key
enterprises include Aladdin, a leader in the manufacturing of vacuum bottles and lunch kits;
Thomas Nelson, Inc., the world's largest bible publisher; Baptist Sunday School Board and
United Methodist Publishing, two of the largest religious publishing houses in the world; and
Bridgestone Firestone, Inc, tire manufacturer.

Boasting a multitude of world-class companies, Nashville has become a destination for a
young, progressive generation of families. Over the past decade, the Nashville has seen
tremendous increases in several areas including: population growth in the region from 53" in
the United States to 38"; and income growth in the region from 138" in the United States to
49"™ The median household income of the region has improved from 5 percent below the US
average to 7 percent above it.
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Multi-Hazard Mitigation Plan
3.0 Planning Process

The Mayor’s Office of Emergency Management (OEM) and Metro Water Services (MWS),
contracted with AMEC Earth & Environmental (AMEC) to facilitate and develop this Multi-
Hazard Mitigation Plan. AMEC’s role was to:

e Establish a planning organization for Nashville and Davidson County and all of
the participants;

® Meet all of the DMA requirements as established by federal regulations, following
FEMA'’s planning guidance;

e Facilitate the entire planning process;

® Coordinate the DMA planning process with the Community Rating System
planning process;

e [dentify the data requirements that the participating counties, communities, and
other FEMA “eligible applicants” could provide, and conduct the research and
documentation necessary to augment that data;

¢ Develop and facilitate the Public Input process;

e  Produce the Draft and Final Plan documents; and

e Guarantee acceptance of the final Plan by FEMA Region IV.

Funding for the planning assistance contract was provided to Metro by FEMA through the
Tennessee State Emergency Management Agency (TEMA). The required local match was
provided as an “in-kind” or “soft” match, through the many hours spent on this effort by each
of the planning team participants, as well as through the use of their facilities for meetings and
actual cash disbursements for copying and public notices, where necessary.

AMEC established the process for this planning effort utilizing the DMA planning
requirements and FEMA’s associated guidance. This guidance is structured around a 4-phase
process. AMEC also integrated an older, more detailed 10-step planning process that was still
required at the time this effort was initiated for other FEMA mitigation plans, such as for
FEMA’s Community Rating System (CRS) and Flood Mitigation Assistance (FMA)
programs. Thus, AMEC formulated a single planning process that melds these two sets of
planning requirements together and meets the requirements of six major programs: DMA,
CRS, FMA, Hazard Mitigation Grant Program (HMGP), FEMA’s Pre- Disaster Mitigation
Program (PDM), and new flood control projects authorized by the U.S. Army Corps of
Engineers (USACE). The graphics below show how the old 10-step process fits within the
new four-phase process.
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The CRS Loss Reduction Planning
Process (modified for All Hazards)

. Get Organized 6. Set Planning Goals

. Plan for Public 7. Review Possible
Involvement Activities

. Draft an Action Plan

9. Adopt the Plan

. Coordinate with other
Departments and
Agencies

. 10. Implement the Plan,

. Identify the Hazard(s) Evaluate its Worth,

. Assess the Risks
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and Revise as needed.

How the 10-Steps fit within
FEMA’s New “How-To” Guidance

Organize Your Resources Develop a Mitigation Plan
1. Get Organized 6. Set Planning Goals

2. Plan for Public
Involvement

7. Review Possible
Activities

(%)

Coordinate with other 8. Draft an Action Plan
Departments and
Agencies

Assess Hazards and Risks
4. Identify the Hazard(s)

5. Assess the Risks

9. Adopt the Plan

Evaluate Your Work

10. Implement the Plan,
Evaluate its Worth,
and Revise as needed.

Figure 3-1. Similarity Between DMA and CRS Planning Steps

The following table also serves as a means of cross-referencing the two sets of planning

requirements.

Table 3-1. DMA and CRS Planning Cross Reference

Regulations
(44 CFR 201.6)

Disaster Mitigation Act Planning

CRS
Planning Steps

Planning process

201.6(c)(1)

1. Organize

201.6(b)(1)

2. Involve the public

201.6(b)(2) & (3)

3. Coordinate

Risk assessment

201.6(c)(2)(1)

4. Assess the Hazard

201.6(c)(2)(ii) & (iii)

5. Assess the Problem

Mitigation strategy

201.6(c)(3)(1)

6. Set Planning Goals

201.6(c)(3)(i1)

7. Review Possible Activities

201.6(c)(3)(ii1)

8. Draft an Action Plan

Plan maintenance

201.6(c)(5)

9. Adopt the Plan

201.6(c)(4)

10. Implement, Evaluate, Revise
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LOCAL GOVERNMENT /| COMMUNITY PARTICIPATION

The DMA planning regulations and guidance stress that each local government seeking the
required FEMA approval of their mitigation plan must:

® Participate in the process;

e Detail areas within the Planning Area where the risk differs from that facing the entire
area;

® Identify specific projects to be eligible for funding; and

e Have the Governing Board formally adopt the plan.

For Nashville and Davidson County, “participation” means the local government
representatives will:

Attend the Community Planning Team meetings;

Provide available data that is requested by the Planning Team;
Review and provide/coordinate comments on the Draft plans;
Advertise, coordinate and participate in the Public Input process; and
Coordinate the formal adoption of the plan by the Metro Council.

THE PLANNING PROCESS

Step 1: Organize

With the commitment to participate by the Mayor’s Office of Emergency Management
(OEM) and Metro Water Services (MWS), AMEC next established a framework and
organization for the development of the Multi-Hazard Mitigation Plan. This Plan was
developed by a planning team led by OEM and comprised of key Metro stakeholder
representatives. This team is called the Community Planning Team, or CPT. The CPT met
seven times over a ten-month period. Representatives from several Metro departments
attended each meeting including the Metro Planning Department; Metro Codes
Administration; Metro Public Works; and the Police, and Fire Departments. Also in regular
attendance were representatives from Nashville Electric Service (NES) and the National
Weather Service. The list of CPT members is included in Appendix A. Attendees and
meeting minutes for each of the CPT meetings are also included in Appendix A. The CPT will
stay in existence for the purpose of implementing and updating this Plan. The seven CPT
meeting dates and topics were as follows:

January 9" — Kickoff Meeting;

April 22" — Hazard Identification;

May 27" — Risk Assessment and Goal Setting;

June 24™ — Review Possible Mitigation Activities;

July 29th — Review and Prioritization of Possible Mitigation Activities;
September 16™ —Review of Draft Plan; and

October 21* — Discussion of public comments and Final Review of Draft Plan.

Nk W -
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Step 2: Involve the Public

In addition to the CPT, a public input committee, the Stormwater Regulation Review
Committee (SR2C), was also utilized. The SR2C is comprised of representatives from Metro
Council, the State Health Department, the U.S. Army Corp of Engineers, the U.S. Department
of Agriculture, neighborhood associations, and the rural community and local
environmentalists, engineers, builders, and developers. Multi-Hazard mitigation and the
planning process were incorporated into three SR2C meetings. News articles and press
release information were posted on the Community website at www.nashville.gov. Public
review of the Multi-Hazard Mitigation Plan took place through a formal Public Meeting.
Stakeholder and public comments were reflected in the preparation of the Plan, including
those sections addressing mitigation goals and action strategies. Public meetings were held
on the following dates:

1. June 16" — Introductory DMA Materials and Hazard Identification Information
(Sections 4.0, 4.1, and Appendix B) mailed to SR2C Members;

June 24" — Kickoff Meeting and Hazard Identification;

August 19th — Review Goals and Possible Mitigation Activities;

September 15" — Review of Draft Plan; and

October 20™ — Public Meeting.

TR SEFIN

The list of SR2C members is included in Appendix A. Attendees and meeting minutes for
each of the SR2C meetings are also included in Appendix A. SR2C meetings followed the
CPT meetings, when possible, to coordinate discussions during the 10-step planning process.

Step 3: Coordinate with other Departments and Agencies

Early in the planning process, the CPT determined that data collection, mitigation and action
strategy development, and plan approval would be greatly enhanced by inviting other state
and federal agencies to participate in the planning process. Based on their involvement in
hazard mitigation planning, representatives from the following key agencies were offered
inclusion as members of the CPT:

Tennessee Emergency Management Agency;

FEMA Region IV;

U.S. Army Corps of Engineers, Nashville District;

Natural Resource Conservation Service, State Conservationist;
National Weather Service;

National Flood Insurance Program (NFIP) State Coordinator; and
Tennessee Natural Resource Conservation Service.

A copy of the invitation is included in Appendix A. Representatives from the National
Weather Service participated as members of the CPT. A representative from the USACE
participated as a member of the SR2C. In addition, technical data, reports, and studies were
obtained from these agencies either through web-based resources or directly from the
agencies.
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Neighboring communities were also contacted and provided with a copy of the Draft plan for
review and comment. These communities include:

Belle Meade;
Berry Hill;
Forest Hills;
Goodlettsville;
Lakewood;
Oak Hill; and
Ridgetop.

Relationship to Other Community Planning Efforts and Hazard Mitigation Activities
Coordination with other community planning efforts is also paramount to the success of this
Plan. Hazard mitigation planning involves identifying existing community policies, tools and
actions that will reduce a community’s risk and vulnerability from natural hazards. Metro
utilizes a variety of comprehensive planning mechanisms to guide and control community
development, such as land use and master plans, emergency response and mitigation plans,
and municipal ordinances and building codes. Integrating existing planning efforts and
mitigation policies and action strategies into this Hazard Mitigation Plan establishes a credible
and consistent plan that ties into and supports other community programs. This Plan,
therefore, links the specific natural hazards that present a risk in the community with the
existing mitigation elements found in the various community plans. The development of this
Plan drew upon information included in the following plans, studies, reports, and initiatives:

® Mayor’s Office of Emergency Management, Comprehensive Emergency Management
Plan (CEMP), March 1999;

e Mayor’s Office of Emergency Management, Local Hazard Mitigation Plan, February

2001;

MWS, Stormwater Management Studies, various watersheds, 1988 —2001;

MWS, Stormwater Program and Organizational Study, January 2002;

MWS, Community Rating System Action Plan, July 2003;

MWS, Major Capital Improvement Program Planning and Prioritization, July 2003;

MWS, Floodplain Management Plan for Repetitive Loss Areas, October 2002;

Metro Planning: Concept 2010 — A General Plan for Nashville and Davidson County,

February 1992;

Metro Planning: Subarea Plans, multiple plans, 1995-2004;

NES, Emergency Load Curtailment Plan, Winter 2003-2004;

NES, Emergency System Restoration Plan; and

NES, Vegetation Management Section, January 2003.

Additional references are included in Appendix D.

Metropolitan Nashville-Davidson County
Multi-Hazard Mitigation Plan
April 2005

Planning Process
Page 3-5




Step 4: Assess the Hazard

The CPT conducted a Hazard Identification study to determine which hazards threaten the
planning area. Research focused on previous occurrences of natural hazards, those that might
occur in the future, and the likelihood of their occurrence or recurrence. The hazards
identified and investigated in the Metro area include:

e Dam and Levee Failures;
¢ Flooding
® Geological Hazards, which include
— Earthquakes, and
— Landslides and Sinkholes;
e Infestations;
e Manmade Hazards; and
o Severe Weather, which includes:
— Droughts / Wildfires;
— Extreme Temperatures;
— Thunderstorms / High Winds;
— Tornadoes; and
— Winter Storms.

Step S: Assess the Problem

Once the hazard identification step was complete, the CPT conducted both vulnerability and
capability assessments to describe the impact that each identified hazard would have upon
Metropolitan Nashville-Davidson County and to determine the current ability of Metropolitan
Nashville and Davidson County to mitigate the hazards through existing policies, regulations,
programs, and procedures. The analyses identified areas where improvements could or
should be made.

Step 6: Set Planning Goals
Planning goals were established to incorporate improvement areas identified in Step 5 into the
Mitigation Plan. The CPT set goals, formulated as public policy statements, that:

Represent basic desires of the community;

Encompass all aspects of the community, public and private;

Are nonspecific, in that they refer to the quality (not the quantity) of the outcome;
Are future-oriented, in that they are achievable in the future; and

Are time-independent, in that they are not scheduled events.

Additionally, goals from other community programs and priorities were identified and
discussed. This Multi-Objective Management (MOM) assisted the CPT in striving for
efficiency by combining projects/needs from various community programs and plans that are
similar in nature or location. Combining projects/needs through MOM effectively results in
access to multiple sources of funding to solve problems that can be “packaged” and broadens
the supporting constituency base by striving towards outcomes desired by multiple
stakeholder groups.
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Step 7: Review Possible Mitigation Activities

Following the goal setting meeting, the CPT undertook a brainstorming session to generate a
set of viable alternatives that would support the selected goals. The CPT focused on the
following categories of mitigation measures:

Prevention;

Property Protection;
Structural Projects;

Natural Resource Protection;
Emergency Services; and
Public Information.

A facilitated discussion examined and analyzed potential alternatives. Similar to the goal-
setting activity, the CPT included all previously recommended mitigation actions from
existing Metro mitigation plans in its review. After old and new mitigation actions had been
identified, the CPT members used a FEMA recommended decision-making process to
prioritize mitigation measures.

Step 8: Draft an Action Plan
The prioritized mitigation measures were further developed into an action plan that
identifies the following for each measure:

Source (developed by the CPT or originating from an existing plan);
Mitigation category (prevention, property protection, etc.);
Responsible office;

Priority (high, medium, or low);

Cost estimate;

Benefit to the community;

Potential funding sources; and

Schedule for completion.

Step 9: Adopt the Plan
The Metropolitan Mayor, as final governing authority, adopted the plan by promulgation
statement.

Step 10: Implement the Plan, Evaluate its Worth, Revise as Needed

Step 10 is critical to the overall success of Hazard Mitigation Planning. Upon adoption, the
Mitigation Plan faces the truest test of its worth, implementation. Many worthwhile and high
priority mitigation actions have been recommended. The CPT must decide which action to
undertake based upon priority and available funding.

In addition, the Mitigation Plan requires maintenance. There will be an ongoing effort to
monitor and evaluate the implementation of the plan, and to update the plan as progress,
roadblocks, or changing circumstances are recognized.
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Multi-Hazard Mitigation Plan

4.0 Risk Assessment

44 CFR 201.6(c)(2)(ii): “The risk assessment shall include...A description of the jurisdiction’s vulnerability
to the hazards described in paragraph (c)(2)(i) of this section. This description shall include an overall
summary of each hazard and its impact on the community.

Risk from natural hazards is a combination of hazard and exposure. The risk assessment
process measures the potential loss to a community, including loss of life, personal injury,
property damage, and economic injury resulting from a hazard event.

The risk assessment process provides information that allows a community to better
understand its potential risk and associated vulnerability to natural hazards. This information
provides the framework for a community to develop and prioritize mitigation strategies and to
implement plans to help reduce both the risk and vulnerability from future hazard events. The
risk assessment for Metropolitan Nashville-Davidson County followed the methodology
described in FEMA publication 386-2 “Understanding Your Risks — Identifying Hazards and
Estimating Losses” (FEMA, 2002) and was based on a four-step process:

(1) Identify Hazards;
(2) Profile Hazard Events;
(3) Inventory Assets; and
(4) Estimate Losses.

This risk assessment covers DMA Planning Step 4: Assess the Hazard and DMA Planning
and Step 5: Assess the Problem. It also includes a third component, Existing Mitigation
Capabilities, where the risk and vulnerability are analyzed in light of existing mitigation
measures, for example, the adoption and enforcement of building codes, warning systems, and
floodplain development regulations.
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Multi-Hazard Mitigation Plan
4.1 Hazard Identification

INTRODUCTION

The Metropolitan Nashville-Davidson Community Planning Team (CPT) conducted a Hazard
Identification study to determine what hazards threaten the planning area. This section of the
plan documents the previous occurrence of natural hazards, those that might occur in the
future, and the likelihood of their occurrence or recurrence.

The natural hazards identified and investigated in the Metropolitan Nashville-Davidson
County area include:

e Dam and Levee Failure;
¢ Flooding;
® Geological Hazards, which includes:
— Earthquakes; and
— Landslides and Sinkholes;
e Infestations;
e Manmade Hazards; and
o Severe Weather, which includes:
— Drought / Wildfires;
— Extreme Temperatures;
— Thunderstorms / High Winds;
— Tornadoes; and
— Winter Storms.

Disaster Declaration History

One method of identifying hazards based upon past occurrence is to determine what events
triggered federal and/or state disaster declarations within the planning area. Disaster
declarations are granted when the severity and magnitude of the event’s impact surpass the
ability of the local government to respond and recover. Disaster assistance is supplemental
and sequential. When the local government’s capacity has been surpassed, a state disaster
declaration may be issued, allowing for the provision of state assistance. If the disaster is so
severe that both the local and state government capacities are exceeded, a federal disaster
declaration may be issued, allowing for the provision of federal disaster assistance.

Within Nashville and Davidson County there have been six federal presidential disaster
declarations since 1994 related to flooding, severe storms/tornadoes, and ice storms. All six
disasters are included in Table 4-1.
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Table 4-1. Federal Disaster Declarations for Davidson County

Total Federal Total Local NES'
FEMA . . .
. Expenditures Expenditures Expenditures
Date Cause Disaster . . .
Number for Davidson for Davidson for Davidson
County County* County
Flooding, Severe 2 Information not Information not
08-May-03 Storm, Tornado 1464-DR available available $1,351,720
Flooding, Severe 3
12-Jun-00 1331-DR $1,271,947 $317,987 $ 1,435,929
Storm, Tornado
12-May-99 Severe Storm, 1275-DR $ 3,095,850 $773,963 $ 1,959,361
Tornado, Flooding
Flooding, Severe
20-Apr-98 1215-DR $ 20,454,316 $5,113,579 $ 7,751,925
Storm, Tornado
07-Mar-97 Tornadoes, Hail, 1167-DR $ 44388 $11,097 Informgtlon not
Floods available
28-Feb-94 Ice Storm 1010-DR $ 373,530 $93,383 $ 7,540,181

'NES is the Nashville Electric Service.
>3See Figure 4-1 for extent of disaster declarations.
*Local expenditures calculated to be 25 percent of Federal expenditures.

FEMA - 1464 - DR, Tennessee
Disaster Declaration as of 06/10/2003

f ! FEMA-1331-DR, Tennessee
| \ Declared June 12, 2000

washington, DC
20000613 - 0800 EDT

Figure 4-1. Federal Disaster Declaration Maps
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It is also important to note that the federal government may issue a disaster declaration
through the U.S. Department of Agriculture and/or the Small Business Administration, as well
as through FEMA. The quantity and types of damage are the factors that determine whether
such declarations are issued.

The U.S. Department of Agriculture (USDA) provides assistance to farmers and other rural
residents, as the result of natural disasters. Agricultural-related disasters are quite common.
One-half to two-thirds of the counties in the United States have been designated as disaster
areas in each of the past several years. Agricultural producers may apply for low-interest
emergency loans in counties named as primary or contiguous in a disaster designation.

USDA Secretarial disaster designations must be requested of the Secretary of Agriculture by a
governor or the governor’s authorized representative, or by an Indian Tribal Council leader.
Davidson County is currently not a primary county with a USDA designation.

The Small Business Administration (SBA) provides disaster assistance to families and
businesses through its Disaster Assistance Program. The mission of this program is to offer
financial assistance to those who are trying to rebuild their homes and businesses in the
aftermath of a disaster. By offering low-interest loans, the SBA is committed to long-term
recovery efforts. SBA is also committed to mitigation, and has additional loan programs to
help reduce future losses.

A state governor may request an SBA declaration. When the governor’s request for
assistance is received, a survey of the damaged area(s) is conducted with state and local
officials, and the results are submitted to the Administrator for a decision. When the
Administrator of SBA declares an area, both primary and adjacent counties are eligible for the
same assistance.

SBA will make a physical disaster declaration or economic injury disaster declaration.
Currently, Davidson County is eligible for one SBA Declaration:

e #R204 - Military Reservist Economic Injury Disaster Loan Program. Small
businesses employing military reservists may apply for economic injury disaster loans
if those employees are called up to active duty during a period of military conflict
existing on or after March 24, 1999 and those employees are essential to the success of
the small business daily operations.

Coinciding with Federal Disaster FEMA-1167-DR, the Small Business Administration
provided approximately $20,000 to Davidson County under SBA Declaration #2929.
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DAM AND LEVEE FAILURE

Dams are man-made structures built for the purpose of power production, agriculture, water
supply, recreation, and flood protection. A levee is a natural or artificial barrier that diverts
or restrains the flow of a stream or other body of water for the purpose of protecting an area
from inundation by floodwaters.

Dams and levees are usually designed to withstand a flood with a computed risk of
occurrence. For example, a dam or levee may be designed to contain a flood at a location on
a stream that has a certain probability of occurring in any one year. If a larger flood occurs,
then that structure will be overtopped. Overtopping is the primary cause of earthen dam
failure. Failed dams or levees can create floods that are catastrophic to life and property
because of the tremendous energy of the released water and the amount of development
located within the area protected by the dam or levee.

Dams and levees typically are constructed of earth, rock, concrete, or mine tailings. Two
factors that influence the potential severity of a full or partial dam failure are:

¢ The amount of water impounded; and

e The density, type, and value of development and infrastructure located
downstream.

Dam failures can result from any one or a combination of the following causes:

e Deliberate intention (terrorism);

¢ Prolonged periods of rainfall and flooding;

e Earthquake (liquefaction / landslides);

e Inadequate spillway capacity, resulting in excess overtopping flows;

e Internal erosion caused by embankment or foundation leakage or piping;
e Improper design;

e Improper maintenance;

e Negligent operation; and/or

e Failure of upstream dams on the same waterway.

There are eleven dams located in Nashville-Davidson County (Figure 4-2). Eight of the dams
are regulated by the Tennessee Department of Environment and Conservation (TDEC) and
are primarily used for agricultural purposes (Table 4-2). The dams on J. Percy Priest Lake
and Old Hickory Lake are managed by the U.S. Army Corps of Engineers and are used for
flood control, hydroelectric power generation, and recreational purposes. The Marrowbone
Lake Dam is managed by the Tennessee Wildlife Resources Agency and is used for
recreational purposes.
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Figure 4-2. Dams and Levees within Davidson Co.
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Each dam is categorized by its hazard potential. Hazard potential is determined by the
downstream damage that could result if a dam failed.

¢ High hazard — dams would probably cause loss of life in the event of failure.

e Significant hazard — dams would cause property damage or temporary loss of roads
or utilities with a remote chance of loss of life.

® Low hazard — dams would have little or no effect to life and property downstream in
the event of failure.

Table 4-2. Dams affecting Davidson County

Name Owner/ Regulator | ¢y, G,
J. Percy Priest Lake USACE High
Old Hickory Lake USACE High
Chippewa Lake Private Significant
Enoree Lake Private Significant
Lake Ogallala Private Significant
Pal’s Lake Private Significant
Marrowbone Lake TWRA Informgtion not
available
Apple Lake Private Low
Bush Lake Private Low
Cheek Lake Private Low
Dupont Retention Basin Private Low
Radnor Lake TDEC Low
South Harpeth Private Low
Dams located outside of Davidson County
Center Hill USACE High
Dale Hollow USACE High
Wolf Creek USACE High
Laurel River USACE High
Martins Fork USACE High
Cranks Creek USACE High
Great Falls TVA High
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J. Percy Priest Dam and Reservoir

J. Percy Priest Dam (Figure 4-3) is r
located between miles six and seven of
the Stones River. The reservoir covers
portions of Davidson, Rutherford, and
Wilson Counties and consists of 14,200
surface acres of water at summer pool
elevation (490 feet above mean sea
level). The water is surrounded by
18,854 acres of public lands; 10,000
acres are devoted to  wildlife
management. Total storage capacity at
maximum pool (elevation 504.5) is
652,200 acre-feet.

Figure 4-3. J. Percy Priest Dam

Rising 130 feet above the streambed, the

combination earth and concrete-gravity dam is 2,716 feet long including a hydroelectric
power generating plant. Average annual energy output is 70 million kilowatt hours. The dam
has contributed significantly to reducing the frequency and severity of flooding in the
Cumberland Valley. In addition to the far-reaching effects of flood control, the project
contributes to the available electric power supply of this area. Construction began June 2,
1963 and the dam was completed in 1968.

Old Hickory Dam and Reservoir

The Old Hickory Lock and Dam (Figure 4-4) is located on the Cumberland River at Mile
216.2 in Sumner and Davidson Counties. The reservoir extends 97.3 miles upstream to
Cordell Hull Lock and Dam near Carthage, Tennessee.

Old Hickory Lock and Dam was authorized for construction by the Rivers and Harbors Act of
1946 as a unit of a comprehensive development plan for the Cumberland River Basin. The
project was designed by the U.S. Army Corps of Engineers and built by private contractors
under the Corps’ supervision. Construction
started in January 1952, and dam closure
was completed in June of 1954. The project
was completed for full beneficial use in
December of 1957 with the placement of
the final hydroelectric power unit in
operation.

The reservoir contains 22,500 surface acres
at an elevation of 445 feet above sea level.
Water level fluctuations are minimal with
minimum pool elevation at 442 feet. Public
facilities include nine marinas, three Corps-
operated campgrounds, and 41 boat access
sites.

."-ﬂ 9 -
Figure 4-4. Old Hickory Dam
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Dam Failure Flooding

Dam failure flooding can occur as the result the partial or complete collapse of an
impoundment. Dam failures are often the result of prolonged rainfall and flooding or, during
very dry conditions, erosion. The primary danger associated with a dam failure is the swift
flooding of those properties immediately downstream of the dam.

In Tennessee, there are more than 1,200 dams and, fortunately, significant dam failures occur
on an average of less than once every 40 years. There are large dams within the state,
including those operated by the Tennessee Valley Authority and the U. S. Army Corps of
Engineers. These dams serve to produce electrical power for the state, control flooding, and
to provide recreational opportunities to the
state's citizens and its visitors. Dam
failures are an infrequent occurrence.
There has never been a major dam failure
in Tennessee. All of the failures that have
occurred have involved the small, largely
agricultural dams that are prevalent
throughout the state.

In Tennessee, the Safe Dams Division of
the Tennessee Department of Environment
and Conservation regulates non-federal
dams. This agency is responsible for
enforcement of state and federal dam
safety regulations (Safe Dams Act).

Figure 4-5. Center Hill Dam Break Scenario

Center Hill Dam Break Analysis

One example of current efforts by the

Nashville District of the United States Army Corps of Engineers (USACE) to prepare for and
prevent dam failure is the Center Hill Dam Break Analysis (Figure 4-5). The analysis
includes dam failure routines within the unsteady-flow hydraulic model UNET and an
automated tool for calculating and displaying the results of a failure at Center Hill Dam,
specifically the resulting flooding downstream in Metro Nashville. Center Hill Dam is
located east of Davidson County covering parts of DeKalb, Putman, White, and Warren
Counties in Tennessee.

The limits of this project are from Center Hill Dam on the Caney Fork River to river mile 132
on the Cumberland River near Clarksville, TN. The project included a visual basic
application for data viewing and modifying, specific modifications to the UNET software
application, establishing boundary conditions for various ranges of flow conditions, an
integrated ground surface with planimetrics, and visuals of flooded surfaces per model results.

The UNET unsteady-flow hydraulic model extends throughout the study reach and can
simulate numerous failure conditions (i.e. multiple dam breaches, dry or wet weather failures,
and monolithic or piping failures).
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This innovative tool provides the Corps of Engineers the capability to quickly assess
downstream impacts of a dam failure. It can be used for flood evacuation management,
emergency management planning, and as a ‘what if” tool.

LEVEES

Metro Center Levee

Metro Center is a 1,000-acre
commercial and industrial
development located along the
Cumberland River near downtown
Nashville, Tennessee. The
complex was developed in the
early 1970's and encompasses a
wide range of businesses. It
contains approximately seventy
property holdings and over 200
companies employing over 8,000 people. A 3-mile long levee, also built in the early 1970's,
protects the Metro Center area from flooding.

Figure 4-6. Metro Center Levee Rehabilitation

When the levee was built, it was considered sufficient to protect the development from major
floods. However, revised flood projections and deterioration of the levee over time have
increased the risk of flooding. Stream bank erosion is undermining the levee's foundation and
reducing its reliability. Trees and their root systems also compromised the integrity of the
structure

In 1999, the U.S. Army Corps of Engineers determined that the levee would have to be raised
to meet new flood-control standards. The levee was raised and reconstructed by adding fill
dirt and approximately 600 feet of floodwall in two sections (Figure 4-6). The project also
improved the reliability of the interior drainage system for Metro Center.

The Nashville Parks Department worked with the Corps of Engineers on improvements to the
levee trail, which became part of a large greenway system. A greenway path was added atop
the levee, providing a recreational amenity for employees in MetroCenter. Trailheads with
parking were added for others who wish to use the site.

Opryland Levee

The Opryland levee on the Cumberland River located approximately 2.1 miles downstream of
Briley Parkway meets the FEMA requirements of having a minimum of three feet of vertical
distance above the 100-year flood to be considered a safe flood protection structure.

Past Occurrences

There have been 55 known dam failures that caused the release of water in the State of
Tennessee. An additional 21 dams have had partial failures, which could have resulted in
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release of floodwaters if remedial action not been taken. Dam failures that have occurred in
Davidson County are presented in Appendix B.

Likelihood of Future Occurrences

The Tennessee Safe Dams Program, operated by the TDEC, was created to protect the public
from dam failures. TDEC inspects dams for safety and requires that dams meet stability and
spillway standards in order to obtain and maintain an operating permit. Dams are inspected
every 1, 2, or 3 years depending on the hazard potential category of the dam. Although the
possibility of a dam failure is present, the probability of dam failure is low and not
predictable.
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Floods are among the most frequent and costly natural disasters in terms of human hardship
and economic loss. There are several different types of likely flood events in Tennessee
including flash, riverine, and urban stormwater. Regardless of the type of flood, the cause can
almost always be attributed to excessive rainfall, either in the flood area or upstream reach.

The term "flash flood" describes localized floods of great volume and short duration. In
contrast to riverine flooding, this type of flood usually results from a heavy rainfall on a
relatively small drainage area. Precipitation of this sort usually occurs in the spring and
summer.

Riverine floods result from precipitation over large areas. This type of flood occurs in river
systems whose tributaries may drain large geographic areas and include many independent
river basins. The duration of riverine floods may vary from a few hours to many days.
Factors that directly affect the amount of flood runoff include precipitation, intensity and
distribution, the amount of soil moisture, seasonal variation in vegetation, snow depth, and
water-resistance of the surface areas due to urbanization.

Urban flood events result as land loses its ability to absorb rainfall as it is converted from
fields or woodlands to roads, buildings, and parking lots. Urbanization increases runoff two
to six times over what would occur on undeveloped terrain. During periods of urban flooding,
streets can become swift moving rivers.

All flood events may result in upstream flooding due to downstream conditions such as

channel restriction and/or high flow in a downstream confluence stream. This type of
flooding is known as backwater flooding.

Major Sources of Flooding

The Cumberland River is the largest stream in Davidson County and serves as the eventual
receiving stream for all surface runoff in the County. Local, state, and federal agencies have
defined watersheds in the county in a number of ways in prior reports. There are 26
watersheds in Davidson County as defined by the National Pollutant Discharge Elimination
System (NPDES) permit (see Table 4-3). Twenty-five watersheds represent tributaries to the
Cumberland River and the 26" watershed represents the local inflow directly into the
Cumberland River.

As part of the National Flood Insurance Program (NFIP), floodplains and floodways on many
local streams have been established and are regulated by the local floodplain management
ordinance. The most recent Flood Insurance Study (FIS) for Metro Nashville was published
by FEMA in 2001. The FIS includes Flood Insurance Rate Maps (FIRM) that present the
adopted floodplains, floodways, and flood profiles for streams in Davidson County. In
preparation of the FIRMs, a total of 66 streams with combined lengths of approximately
250.95 miles were studied. Of this total, approximately 216.8 miles of streams were studied
by detailed methods (see Table 4-3).
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Table 4-3. Major Sources of Flooding

CONTRIBUTING
DRAINAGE AREA STREAMS STUDIED
M/ LD Within Davidson County BY DETAILED METHOD
(sq.mi.)
Back Creek 2.6
Browns Creek 16.6 e Browns Creek (4.27 mi.)
e Middle Fork Browns Creek (1.14 mi.)
e  West Fork Browns Creek (2.62 mi.)
Bull Run 4.0
Cooper Creek 4.9
Cub Creek 2.5
Cumberland River 90.9 e Cumberland River
(48.93 mi within Davidson County)
Davidson Branch 3.8
Dry Creek 8.8 ¢ Dry Creek (2.65 mi.)
Gibson Creek 4.3 e Gibson Creek (1.83 mi.)
e Gibson Creek Tributary (1.05 mi.)
Gizzard Branch 1.7
Harpeth River 56.7 e Buffalo Creek (2.25 mi.)
e Flat Creek (3.07 mi.)
e Harpeth River (15.3 mi.)
e Little Harpeth River (2.4 mi.)
¢ South Harpeth River (5.5 mi.)
e Trace Creek (0.92 mi.)
e  Windemere Branch (1.16 mi.)
Indian Creek 5.8
Island Creek 1.0
Loves Branch 2.3
Mansker Creek 204 e Mansker Creek (7.61 mi.)
Marrowbone Creek 194
Mill Creek 71.8 e Collins Creek (1.12 mi.)
e Mill Creek (20.3 mi.)
e Mill Creek - Tributary A (2.15 mi.)
e Mill Creek - Tributary B (0.93 mi.)
e Mill Creek - Tributary 1 (0.81 mi.)
e Sevenmile Creek (4.72 mi.)
e Sims Branch (1.82 mi.)
e Sorghum Branch (2.63 mi.)
e  Whittemore Branch (3.02 mi.)
Overall Creek 7.8 e Overall Creek (2.22 mi.)

Overall Creek - Tributary 1 (0.81 mi.)

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan

April 2005
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Table 4-3. Major Sources of Flooding (continued)

CONTRIBUTING
DRAINAGE AREA STREAMS STUDIED
M/ LD Within Davidson County BY DETAILED METHOD
(sq.mi.)
Pages Branch 32 e Pages Branch (2.41 mi.)
e Pages Branch - Tributary A (1.02 mi.)
® Pages Branch - Tributary B (0.78 mi.)
Pond Creek 2.5
Richland Creek 28.5 e Jocelyn Hollow Branch (1.14 mi.)
e Richland Creek (5.78 mi.)
e Sugartree Creek (3.45 mi.)
e Vaughns Gap Branch (1.90 mi.)
Sandy Creek 0.7
Stones River 77.2 e East Fork Hamilton Creek (1.16 mi.)
e East Fork Hamilton Creek - Tributary 1
(0.48 mi.)
e Hurricane Creek (2.38 mi.)
¢  West Branch Hurricane Creek (0.71 mi.)
e  McCrory Creek (3.51 mi.)
e Scotts Creek (1.32 mi.)
e Scotts Hollow (0.88 mi.)
e Stoners Creek (5.60 mi.)
e Stones River (6.50 mi.)
Sulpher Creek 6.0
Sycamore Creek 21.7
Whites Creek 62.8 e Drakes Branch (1.43 mi.)
e Earthman Fork (0.48 mi.)
e Eaton Creek (2.92 mi.)
e Ewing Creek (4.12 mi.)
e Little Creek (2.61 mi.)
e North Fork Ewing Creek (2.92 mi.)
e  Vhoins Branch (1.10 mi.)
[}

Whites Creek (12.6 mi.)

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan
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All streams within Metro Nashville, identified in Table 4-3, are subject to flooding and
backwater flooding is significant. The primary effect of flooding on these streams appears to
be inundation with water, although higher water velocities become significant to persons and
structures under more extreme flooding situations. Calculated floodplain velocities range
from 1.0 to 5.0 feet per second (fps), which is considered to be dangerous magnitude. Table
4-4 outlines the critical depths and velocities that will harm residents and structures during a
flood event.

Table 4-4. Critical Flood Depths and Velocities

In stagnant backwater areas (zero velocity), depths in excess
of about 1m (3.3ft) are sufficient to float young children, and
depths above 1.4m (4.6ft) are sufficient to float teenage
children and many adults.

Depth (threat to life)

In shallow areas, velocities in excess of 1.8m/s (5.9 ft/s) pose

ety (et (o a threat to the stability of many individuals.

The hazards of depth and velocity are closely linked as they
combine to effect instability through an upward buoyant force
and a lateral force. A product of less than or equal to 0.4m*/s

Rﬁl;zl; tatl(l)dli}:;loaty (43 ft’/s) defines a low hazard provided the depth does not
exceed 0.8m (2.6ft) and the velocity does not exceed 1.7m/s
(5.6 ft/s).
Most automobiles will be halted by flood depths above 0.3-
Vehicular access 0.5m (1.0-1.7ft). A maximum flood velocity of 3m/s (9.8 ft/s)
(emergency access) would be permissible, providing that flood depths are less

than 0.3m (1.0ft). A depth of 0.9-1.2m (2.9-3.9 ft) is the
maximum depth for rapid access of large emergency vehicles.

A depth of 0.8m (2.6ft) is the safe upper limit for the above
ground/super structure of conventional brick veneer, and
certain types of concrete block buildings. The structural
Structural Integrity integrity of elevated structures is more a function of flood
(structures above ground) | velocities (e.g. Erosion of foundations, footings or fill) than
depth. The maximum velocity to maintain structural stability
depends on soil type, vegetation cover, and slope but ranges
between 0.8-1.5m/s (2.6-4.9 ft/s)

In general, fill may become susceptible to erosion/instability

Ll (GG at depths of 1.8-2.4m (5.9-7.9ft).
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Identified Problem Areas

The streams throughout Davidson County, as previously identified, experience flooding
during extreme rainfall events. The Metropolitan Government of Nashville and Davidson
County and the Nashville District of the United States Army Corps of Engineers have
documented potential flood damages countywide in numerous studies.

A number of documents have been reviewed for this plan, which were prepared by or for the
Metropolitan Department of Public Works (MDPW) and the U.S. Army Corps of Engineers
(USACE), Nashville District. MDPW documents consist of basin plans for the following
streams: Browns Creek, including West and Middle Forks; Cooper Creek; East Fork
Hamilton Creek; Gibson Creek; McCrory Creek; Sorghum Branch, Sevenmile Creek, and
Tributary 1 of Mill Creek; Pages Branch; Richland Creek; Scotts Creek; Sugartree Creek;
Whites Creek; and Whittemore Branch. Each basin plan provides a detailed description of the
watershed drainage area and associated hydrologic and hydraulic parameters, existing and
predicted future flooding problems within the watershed, and alternative solutions for
reducing flooding problems. USACE documents consist of a variety of reconnaissance
reports, feasibility reports, and detailed project reports for select streams within Davidson
County. These streams include:

Cumberland River;
Mill Creek;
Richland Creek;
Whites Creek;

Dry Creek;

Gibson Creek;
Browns Creek; and
McCrory Creek.

The multiple stream analyses resulted in the identification of flood prone areas or “damage
reaches.”

Flood Prone Buildings

The Federal Emergency Management Agency (FEMA)
has identified 70 structures in Metro that have been paid
two flood insurance claims of $1,000 or more within any
10-year period since 1978 (Table 4-5). These 70
"repetitive loss properties" have been flooded a total of
242 times, an average of 3.4 times each. In fact, one _——
property on Browns Creek has filed 15 flood insurance NF'P/CRS
claims since 1986; which represents, 15 claims in 16
years. These properties do not reflect the total number of
homes that have flooded in Davidson County but rather

the number of insured properties that have flooded more
than once since 1976.
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FEMA documents 2,785 flood insurance policies in Davidson County and has paid 886 flood
insurance claims since Metro Nashville entered the flood insurance program in 1982. It is
important to note that these statistics do not reflect the widespread flooding which occurred in
Davidson County in 1973, 1975, and 1979 since Metro Nashville did not enter the National
Flood Insurance Program until 1982. Countywide damage estimates for the 1979 flood alone
were in excess of $40 million.

Repetitive loss areas have also been identified by Metro Nashville on twelve creeks (see
Table 4-5). A repetitive loss area is an area that encompasses a repetitive loss property,
identified by FEMA, plus all other properties in the immediate vicinity identified as being
subject to a similar flood risk.

Table 4-5. Structures within the Repetitive Loss Areas

Repetitive Loss Area Repetitive Loss Structures Total Number
Residential Non-Residential of Properties
Browns Creek 0 7 20
West & Middle Forks of
Browns Creek 5 1 190
Buffalo Creek 1 0 13
Cumberland River 1 3 20
Dry Creek 1 1 31
Gibson Creek 1 0 40
McCrory Creek 6 0 105
Mill Creek 6 0 120
Sevenmile Creek 13 1 160
Sugartree Creek 8 1 45
Whittemore Branch 4 1 135
Whites Creek 1 0 90
Located Outside Major Creek
Flooding 8 0
[ToTAL 55 15 969

(Source: Metropolitan Department of Public Works, October 2002.)
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FLOODING - WATERSHED SPECIFIC DATA

Browns Creek Watershed

The Browns Creek Watershed has a drainage area of 16.64 square miles and is located in
south-central Davidson County. Browns Creek flows from south to north and discharges into
the Cumberland River. West Fork and Middle Fork Browns Creek are major sub-basins
located within the Browns Creek Watershed. West Fork combines with Middle Fork just
upstream in the Interstate 440/Interstate 65 culvert.

The principal causes of flooding problems in the identified damage reaches are construction in
the designated floodway and natural floodplain, and a lack of adequate stormwater controls in
the developed areas upstream. Additional contributing factors include backwater flooding
upstream from bridges. Flood magnitudes in the repetitive loss areas are not expected to
increase significantly because the Browns Creek Watershed is nearly totally developed.

Damage Reaches

Eleven damage reaches have been identified on Browns Creek (see Appendix C, Figure C.1a).
Flooding problems in these areas are due primarily to development and construction in the
natural floodplain, which is very broad and flat, and development and construction in the
floodway. Additionally, backwater is caused by multiple undersized bridges and culverts and
aggravation, due to numerous large industrial and commercial buildings lining the creek bank,
can severely constrict flood waters during major storm events. Table 4-6 provides specific
damage information for each reach.

Damage Reach 1 extends from Murfreesboro Pike upstream to a point approximately .25
miles below Nolensville Pike. Damage Reach 2 extends from where Damage Reach 1 ends to
Nolensville Pike. Damage Reach 3 begins at a point approximately one mile upstream of
Nolensville Pike and extends for approximately 0.5 miles toward Interstate 65.

Damage Reach 4 extends from the convergence of East Fork into Browns Creek upstream for
approximately 0.5 miles on East Fork Browns Creek. Damage Reach 5 extends from Damage
Reach 4 upstream to Woodmont Boulevard.

Damage Reach 6 covers the half-mile most downstream on Middle Fork Browns Creek.
Damage Reach 7 is also on Middle Fork. It starts approximately 0.5 miles upstream of
Woodmont Blvd. and extends upstream for approximately another 0.5 miles. Damage Reach
8 extends from Battery Lane downstream on Middle Fork approximately 0.5 miles. Damage
Reach 9 extends from the ramp connecting the southwest corner of Interstate 65 and Interstate
440 upstream for almost 2 miles. Damage Reach 10 is upstream of Reach 9 and ends at a
point approximately 1 mile downstream of Battery Lane. Damage Reach 11 extends
approximately .75 miles both upstream and downstream of Battery Lane.
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Repetitive Loss Areas

Currently, there are seven properties reporting repetitive losses due to flooding on Browns
Creek and six properties on West Fork and Middle Fork Browns Creek. In addition, the
associated repetitive loss areas encompass 20 properties on Browns Creek and 190 properties
on West Fork and Middle Fork Browns Creek (see Appendix C, Figures C.1b and C.1c). The
Browns Creek Storm Water Basin Plan, completed in 1990, identifies the flood-prone areas
and alternative solutions to reduce flooding problems.

Cooper Creek Watershed

The Cooper Creek Watershed has a drainage area of 3.76 square miles and is located in north-
central Davidson County. Cooper Creek flows from an elevation of approximately 495 feet in
a southeasterly direction and to an elevation of 391 feet where it empties into the Cumberland
River at river mile 197.3.

Damage Reaches

Three damage reaches have been identified on Cooper Creek (Appendix C, Figure C.2).
Flooding problems in these areas are primarily due to development and construction in the
natural floodplain. Table 4-7 provides specific damage information for each reach. Damage
Reach 1 extends from a point 728 feet below Ravenwood Drive (river mile 1.543) to a point
306 feet below McGavock Pike (river mile 1.917). Damage Reach 2 extends from a point just
above McGavock Pike (river mile 1.988) to a point 1746 feet below Kennedy Avenue (river
mile 2.204). Damage Reach 3 extends from a point at the upstream culvert at Kennedy
Avenue (river mile 2.541) to a point 545 feet above Ardee Avenue (river mile 2.757)

Table 4-7. Cooper Creek Damage Reach Information

Cooper Creek

Damage Reach 1
Damage Reach 2
Damage Reach 3

Buildings in floodplain

[\*]
[<¢]
—_
o
-
w

Buildings that have first floor living spaces that are inundated

at the existing conditions 100-year flood level 20 6 8
Buildings that have first floor living spaces that are inundated

at the future conditions 100-year flood level 20 6 8
Homes located in the designated floodway 19 11 25|
Homes flooded at existing 2-year flood level * * *
Homes flooded at existing 70-year flood level * * *
Flood damages begin at a recurrence interval of (years) <10 * ¥
Types of buildings Res Res Res|
Average structural value (1994 dollars) 46K| 46K| 46K
Expected annual damages for existing conditions 51K 8K| 40K
Expected annual damages for future conditions 51K sK|l 40K

n/a — not applicable
* - information not available

K — 1,000 dollars
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Dry Creek Watershed

The Dry Creek Watershed has a drainage area of 9.2 square miles and is located in northeast
Davidson County. Dry Creek flows from west to east and discharges into the Cumberland
River at river mile 214.4.

A detailed analysis was performed for approximately 2.65 river miles of Dry Creek. An
alternative analysis on Dry Creek by the USACE resulted in the elevation of several homes.
The purpose of the project was to reduce flood damages within the Gateway Subdivision,
located between Interstate 65 and the Seaboard Systems Railroad. The project also included a
detention structure and flood proofing. The detention structure reduced flooding for all
houses in the subdivision, with the exception of 19 structures whose first floor elevations
remained below the 100-year flood elevation. The remaining 19 homes were raised between
March 1989 and June 1990.

Repetitive Loss Areas

The current repetitive loss area is located downstream of the former project area along both
the right and left banks of Dry Creek Mainstem between the Seaboard Systems Railroad and
north Gallatin Pike (Appendix C, Figure C.3). Flood damages within this area are attributable
to rapid residential development without adequate stormwater controls in the upstream
watershed areas combined with development along streams whose floodplain areas were not
previously defined and regulated.

Currently, there are two properties reporting repetitive losses due to flooding on Dry Creek.
In addition, the associated repetitive loss areas encompass 31 properties.

Gibson Creek Watershed

The Gibson Creek Watershed has a drainage area of 4.4 square miles and is located in
northeast Davidson County. Gibson Creek flows from west to east and discharges into the
Cumberland River at river mile 200.9. The repetitive loss area is located along Emmitt
Avenue between the East Meade Avenue intersection and Walnut Street intersection, and
along Denson Ave between Emmitt Avenue and Gibson Creek.

The principal causes of flooding problems within the repetitive loss area are construction in
the designated floodways and natural floodplains, and lack of adequate stormwater controls in
the developed areas. Additional contributing factors include backwater flooding from the
Cumberland River and backwater flooding upstream from bridges and relatively narrow
floodplains in the tributaries that cause rapid concentration of runoff with very little peak
attenuation.

Damage Reaches
Four damage reaches have been identified on Gibson Creek (Appendix C, Figure C.4a).

Flooding problems in these areas are primarily due to development and construction in the
natural floodplain. Table 4-8 provides specific damage information for each reach. Damage
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Reach 1 on Gibson Creek mainstem extends from about 475 feet downstream of Gallatin
Road at Stream Mile 0.85 and continues upstream past Gallatin Road approximately 1,125
feet to Stream Mile 1.13. Damage Reach 2 begins approximately 500 feet upstream of the
confluence of Tributary No. 4 with Gibson Creak at Stream Mile 0.10 and extends up along
Tributary No. 4 approximately 1,500 feet to Stream Mile 0.3. Damage Reach 3 begins at the
upstream face of Idlewild Drive at Stream Mile 0.45 on Tributary No. 3 and extends 50 feet
downstream of Harris Road to Stream Mile 0.73. Damage Reach 4 begins at the end of
Damage Reach 3 on Tributary 3 and extends to a point approximately 150 feet upstream of
Maple Street at Stream Mile 1.01.

Repetitive Loss Areas

Currently, there is one property reporting repetitive losses due to flooding on Gibson Creek.
In addition, 40 properties are located within the associated repetitive loss areas (Appendix C,
Figure C.4b). The Gibson Creek Storm Water Basin Plan, completed in 1996, identifies the

repetitive loss area and alternative solutions to reduce existing flooding problems.

Table 4-8. Gibson Creek Damage Reach Information

— [aV] [sp] <
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Gibson Creek o o © o
(o)) (o)) (o)) (o))
3] (] 3] (]
S IS S IS
[ © [ ©
o a a a
Buildings in floodplain 10 7 37 41

Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 8

Buildings that have first floor living spaces that are inundated

IS
-
o
-
©

at the future conditions 100-year flood level 9 5 10 19
Homes located in the designated floodway 0 0 0 5
Homes flooded at existing 2-year flood level 4 0 1

Homes flooded at existing 70-year flood level 8 1 6 15
Flood damages begin at a recurrence interval of (years) <2 <10 2 <2
Types of buildings Res and Comm Res Res Res|
Average structural value (1994 dollars) 171K | 42K] 34K
Expected annual damages for existing conditions 173K * 19K 60K
Expected annual damages for future conditions n/a * 19K| 60K

n/a — not applicable
* - information not available
K - 1,000 dollars

Harpeth River Watershed - Buffalo Creek

The Buffalo Creek Basin has a drainage area of 5.59 square miles and is located in
southwestern Davidson County. Buffalo Creek flows from east to west and discharges into
the Harpeth River.

A detailed analysis was performed on Buffalo Creek as a part of the Flood Insurance Study
for Metro Nashville in 1993. No additional basin plans or alternative analysis have been
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performed. Primarily a rural portion of the county, flood damages within this watershed are
generally attributable to rapid residential development without adequate stormwater controls
in the upstream watershed areas combined with development along streams whose floodplain
areas were not previously defined and regulated.

Repetitive Loss Areas
The repetitive loss area is located at the confluence with the Harpeth River (Appendix C,

Figure C.5). Currently, there is one property reporting repetitive losses due to flooding on
Buffalo Creek. In addition, the associated repetitive loss areas encompass 13 properties.

Mill Creek Watershed

The Mill Creek Watershed has a drainage area of 72.3 square miles and is located in
southeastern Davidson County. Mill Creek flows in a northerly direction and discharges into
the Cumberland River.

Mill Creek flows through several miles of highly developed properties and, therefore,
provides valuable green space to thousands of local residents. The stream's vegetated riparian
zones provide a natural corridor for urban wildlife, shade the stream, and furnish opportunities
for scenic and recreational experiences in an urban setting.

The Mill Creek Watershed is experiencing intense pressure from adjacent and surrounding
development. Surface runoff, point source pollution, riparian zone destruction, bank erosion,
and floodplain encroachment are causing significant water quality deterioration and loss of
natural floodplain functions and values. Future flooding conditions and stream ecological
degradation will worsen as land development continues to stress Davidson County
watersheds.

Damage Reaches

One damage reach has been identified on Tributary 1 of Mill Creek, and it extends from
Rader Ridge Road upstream about 2060 feet from Stream Mile 1.31 to Stream Mile 1.70 on
Tributary A (see Appendix C, Figure C.6a). Flooding problems in this area is due primarily
to development in the natural floodplain. Delineation of the floodplain within the area is also
a concern. Table 4-9 provides specific damage information for the damage reach.

Repetitive Loss Areas

The repetitive loss area is identified as the right bank of Mill Creek Mainstem extending
approximately from Thompson Lane downstream to Murfreesboro Pike (Appendix C, Figure
C.6b). Currently, there are six properties reporting repetitive losses due to flooding on Mill
Creek. In addition, the associated repetitive loss areas encompass 120 properties.
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Table 4-9. Mill Creek Tributary 1 Damage Reach Information

<

[&]

©

i

Mill Creek - Trib 1 Q

(]

IS

©

a
Buildings in floodplain 20
Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 11
Buildings that have first floor living spaces that are inundated
at the future conditions 100-year flood level 16
Homes located in the designated floodway 0
Homes flooded at existing 2-year flood level
Homes flooded at existing 70-year flood level
Flood damages begin at a recurrence interval of (years) <25
Types of buildings Res|
Average structural value (1993 dollars) 100K
Expected annual damages for existing conditions 12K
Expected annual damages for future conditions 17K

n/a — not applicable
* - information not available
K - 1,000 dollars

Mill Creek Watershed - Sevenmile Creek

Sevenmile Creek is located in southeastern Davidson County. It is the largest tributary to
Mill Creek, having a drainage area of 17.7 square miles, with the confluence located
immediately downstream of an Interstate 24 crossing. The stream flows through several miles
of highly developed urban properties and provides valuable green space to thousands of local
residents. Vegetated riparian zones provide a natural corridor for urban wildlife and birds,
shades the stream, and furnishes opportunities for scenic and recreational experiences in an
urban setting.

The principal causes of flooding problems in the repetitive loss areas are construction in the
designated floodway and natural floodplain and a lack of adequate stormwater controls in the
developed areas. Additional contributing factors include backwater flooding upstream from
bridges, and relatively narrow floodplains in the tributaries that cause rapid concentration of
runoff with very little peak attenuation. Without the use of stormwater controls, flood
magnitudes in several of the flood prone areas are expected to increase significantly at
predicted ultimate development conditions. There are several undeveloped areas in the
watershed that have the potential to cause localized flooding once they are developed, if no
stormwater controls are required.

Damage Reaches
Three damage reaches have been identified on Sevenmile Creek (Appendix C, Figure C.7a).

Damage Reach 1 is comprised of the residential area located between the railroad crossing
over Sevenmile Creek at river mile 0.33 and Welch Road located at river mile 1.52. Damage
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Reach 2 starts at Welch Road (river mile 1.53) and continues upstream through a residential
area above Blackman Road and ends near Edmondson Pike and Brewer Drive at river mile
3.27. Damage Reach 3 starts near Edmondson Pike and Huntingdon Parkway at river mile
4.45 continuing to a private driveway at river mile 4.73. Table 4-10 provides specific damage
information for the damage reach.

Repetitive Loss Areas

The repetitive loss area is located between Nolensville Pike and Briarwood Drive (see
Appendix C, Figure C.7b). Currently, there are fourteen properties reporting repetitive losses
due to flooding on Sevenmile Creek. In addition, the associated repetitive loss areas
encompass 160 properties. The Sevenmile Creek Storm Water Basin Plan, completed in
2001, identifies these flood-prone areas and alternative solutions to reduce existing flooding
problems.

Table 4-10. Sevenmile Creek Damage Reach Information

— [aV] [sp]
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Sevenmile Creek o o ©
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o | o |1 a
Buildings in floodplain 160 171 6

Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 0 0 0
Buildings that have first floor living spaces that are inundated

at the future conditions 100-year flood level 139 158 1
Homes located in the designated floodway 149 213 33
Homes flooded at future 2-year flood level 1 4 0
Homes flooded at future 10-year flood level 20 42 0
Flood damages begin at a recurrence interval of (years) <2 <2| >100
Types of buildings Res Res Res|
Average structural value (1999 dollars) 69.5K 123.5K] 123K
Expected annual damages for existing conditions 0 0 0
Expected annual damages for future conditions 233K 394K 1K

n/a — not applicable
* - information not available
K - 1,000 dollars

Mill Creek Watershed - Sorghum Branch

The Mill Creek Sorghum Branch Watershed is located in southeast Davidson County and
drains an area of 2.72 square miles. Stream flow within the watershed is generally in a
northerly direction and empties into Mill Creek at Stream Mile 8.45 of Mill Creek. Maximum
elevation at the upstream watershed divide reaches about 850 feet and drops to elevation 465
feet at the main stream confluence with Mill Creek. The Sorghum Branch watershed was
divided into 14 sub-basins and is a relatively long and narrow watershed. Sorghum Branch is
typified by narrow valleys with steep side slopes that transition into a rolling terrain on top of
the ridges.
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Damage Reaches

Two damage reaches have been identified on Sorghum Branch (Appendix C, Figure C.8).
Damage Reach 1 extends from Haywood Lane upstream about 950 feet from Stream Mile
2.12 to Stream Mile 2.30 on Sorghum Branch. Damage Reach 2 extends from a private drive
to St. Basil’s Church on Tusculum Road, upstream about 740 feet from Stream Mile 3.26 to
Stream Mile 3.40. Flooding problems in these areas are primarily due to development and
construction in the natural floodplain. Table 4-11 provides specific damage information for
each reach.

Table 4-11. Sorghum Branch Damage Reach Information

— [aV)
< <
Q Q
© [33]
N
Sorghum Branch < -
()] (o))
© ]
S IS
© ]
Q Q|
Buildings in floodplain 23 8
Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 5 3
Buildings that have first floor living spaces that are inundated
at the future conditions 100-year flood level 5 3
Homes located in the designated floodway 1 0
Homes flooded at existing 2-year flood level 0 0
Homes flooded at existing 70-year flood level 3 2
Flood damages begin at a recurrence interval of (years) <10 <10
Types of buildings Res Res
Average structural value (1995 dollars) 69K| 78K
Expected annual damages for existing conditions 36K 19K
Expected annual damages for future conditions 36K 19K

n/a — not applicable
* - information not available
K - 1,000 dollars

Mill Creek Watershed - Whittemore Branch

The Whittemore Branch Watershed has a drainage area of 3.7 square miles and is located in
southeastern Davidson County. The mainstem flows in a northeasterly direction until its
confluence with Mill Creek. The repetitive loss area extends from the upstream face of the
bridge at Interstate 24 to the downstream face of the bridge at Bell Road.

The principal cause of flooding problems in the repetitive loss area is construction in the
designated floodways and natural floodplains, in addition to the lack of adequate stormwater
controls in the developed areas. Additional contributing factors include backwater flooding
upstream from bridges, steep terrain, and relatively narrow floodplains in the tributaries that
cause rapid concentration of runoff with little peak attenuation. Without the use of
stormwater controls, flood magnitudes in the majority of the flood prone areas are expected to
increase under predicted ultimate development conditions.
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Damage Reaches

Four damage reaches have been identified on Whittemore Branch and its tributaries
(Appendix C, Figure C.9a). Damage Reach 1, on the Main Branch, extends from the
upstream face of the bridge at Interstate 24 at river mile 0.445 to the downstream face of the
bridge at Tusculum Road at river mile 0.987. Damage Reach 2, on the Main Branch, extends
from a point 3,250 feet above the upstream face of the bridge at Tusculum Road at river mile
1.610 to the downstream face of the bridge at Bell Road at river mile 1.853. Damage Reach
3, on the Main Branch, extends from a point 125 feet below Cedarmont Drive at river mile
2.360 to a point 1710 feet above Cedarmont Drive (river mile 2.718). Damage Reach 4, on
the West Branch of Whittemore Branch, extends from a point 200 feet above Tusculum Court
at river mile 0.820 to the downstream face of the bridge at Ocala Circle at river mile 1.170.
Flooding problems in these areas are due primarily to development and construction in the
natural floodplain. Table 4-12 provides specific damage information for each reach.

Repetitive Loss Areas

Currently, there are five properties reporting repetitive losses due to flooding on Whittemore
Branch. In addition, the associated repetitive loss areas encompass 135 properties (see
Appendix C, Figure C.9b). The Whittemore Branch Storm Water Basin Plan, completed in
1996, identifies these flood-prone areas and alternative solutions to reduce existing flooding
problems.

Table 4-12. Whittemore Branch Damage Reach Information

Whittemore Branch

Damage Reach 1
Damage Reach 2
Damage Reach 3
Damage Reach 4

Buildings in floodplain

[6)]
[ee]
I
2]
~
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w
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Buildings that have first floor living spaces that are inundated

at the existing conditions 100-year flood level 26 9 8 4
Buildings that have first floor living spaces that are inundated

at the future conditions 100-year flood level 37 13 11 4
Homes located in the designated floodway 8 3 1 0
Homes flooded at existing 2-year flood level 0 0 1 0
Homes flooded at existing 70-year flood level 3 0 8 2
Flood damages begin at a recurrence interval of (years) 10] <100 <10 10|
Types of buildings Res Res Res Res|
Average structural value (1994 dollars) 70K 70K 70K 70K]
Expected annual damages for existing conditions 69K| 22K 59K 14K
Expected annual damages for future conditions 168K 53K| 108K 19K

n/a — not applicable
* - information not available
K - 1,000 dollars

Homes are flooded at the existing conditions 10-year level and none at the 2-year level.
However, analyses indicate flood damages begin at a recurrence interval of approcimately 1
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year. This occurs because the damage assessment analysis model assigns damage beginning
when flood waters reach eight feet below the first finished floor.

Pages Branch Watershed

The Pages Branch Watershed is located in north-central Davidson County. Pages Branch
originates at an elevation of approximately 680 feet and flows in a southwesterly direction to
an elevation of approximately 374 feet at its mouth. The watershed drains an area of 3.23
square miles and empties into the Cumberland River at river mile 188.5. The watershed is
divided into 4 sub-basins: Upper, Dickerson, Middle, and Lower. Two major tributaries
empty into Pages Branch Mainstem. The watershed is characterized by flat to gently rolling
plains with scattered, steep-sided hills reaching elevations up to 810 feet. Floodplain areas
throughout the watershed are typically narrow and steep except in the lower reaches of the
mainstem where they are flat.

Damage Reaches

Five damage reaches have been identified on Pages Branch and its tributaries (Appendix C,
Figure C.10). Flooding problems in these areas are primarily due to development and
construction in the natural floodplain. Damage Reach 1 is located on the mainstem of Pages
Branch and extends from a point 27 feet above Old Trinity Lane at river mile 1.03 to a point
497 feet above Old Trinity Lane at river mile 1.12. Damage Reach 2 is located on the
mainstem of Pages Branch and extends from a point 12 feet above Dickerson Pike at river
mile 1.46 to a point 223 feet above Donald Street at river mile 1.87. Damage Reach 3 is
located on the Upper Unnamed Tributary of Pages Branch and extends from a point 210 feet
below Donald Street at river mile 0.09 to a point 590 feet below Dellway Avenue at river mile
0.33. Damage Reach 4 is located on the Upper Unnamed Tributary of Pages Branch and
extends from a point 216 feet below Dellway Avenue at river mile 0.41 to a point 593 feet
above Brunswick Drive at river mile 0.78. Damage Reach 5 is located on the Upper
Unnamed Tributary of Pages Branch and extends from a point 391 feet below Jones Avenue
at river mile 0.88 to a point 499 feet above Jones Avenue at river mile 1.02. Table 4-13
provides specific damage information for each reach
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Table 4-13. Pages Branch Damage Reach Information
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Buildings in floodplain 23 14 11 15 15

Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level B 4 7 9 7|
Buildings that have first floor living spaces that are inundated

at the future conditions 100-year flood level [ 5 [ 9 9
Homes located in the designated floodway 2 3 4 6 3
Homes flooded at existing 2-year flood level 0 1 2 4 B
Homes flooded at existing 10-year flood level 0 2 2 8 6
Flood damages begin at a recurrence interval of (years) 12 <2 <2 <2 <2
Types of buildings Res Res Res Res Res
Awerage structural value (1990 dollars) 16K 25K 26K 24K 27K
Expected annual damages for existing conditions 1K TK MK K[ 27K
Expected annual damages for future conditions 1K TR 13K 29K 32K

n/a — not applicable
* - information not available
K - 1,000 dollars

Richland Creek Watershed

The Richland Creek Watershed is located in southwestern Davidson County. Richland Creek
originates at an elevation of approximately 1,100 feet and flows in a north to northwesterly
direction to an elevation of approximately 375 feet at its mouth. The watershed drains an area
of 28.45 square miles and empties into the Cumberland River at river mile 175.6. The
watershed is divided into 6 major sub-basins: Belle Meade, Vaughns Gap, Jocelyn Hollow,
Sugartree, Middle, and Lower. There are five major tributaries that empty into Richland
Creek Mainstem: Unnamed Tributary, Sugartree Creek, Jocelyn Hollow Branch, Vaughns
Gap Branch, and Belle Meade Branch.

The watershed is characterized by rugged topography in the southern portion and flat to
gently sloping plains with local hills reaching between 300-800 feet in the central and
northern portions. Richland Creek and its tributaries flow through predominately urban
settings.

Damage Reaches

Nine damage reaches have been identified on Richland Creek and its tributaries (Appendix C,
Figure C.11). Flooding problems in these areas are due to development and construction in
the natural floodplain, aggravation due to upstream and local urbanization, and backwater
created from multiple undersized bridges/culverts. Table 4-14 provides specific damage
information for each reach.

Damage Reaches 1 and 2 are located on Richland Creek Mainstem. Damage Reach 1 extends
from 495 feet downstream from Briley Parkway to 3,240 feet upstream from Charlotte Pike.
Damage Reach 2 is located between the upstream side of Bosley Springs Road and 120 feet
upstream from Harding Place.
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Damage Reaches 3 and 4 are located on Unnamed Tributary to Richland Creek. Damage
Reach 3 extends from 325 feet upstream of Montgomery Bell Academy to 185 feet
downstream of Bowling Avenue.

Damage Reaches 5 and 6 are located on Sugartree Creek. Damage Reach 5 extends from
1140 feet downstream of Valley Forge Drive to a point 625 feet upstream of Estes Road.
Damage Reach 6 is located between the upstream end of Damage Reach 5 and 280 feet
downstream from Hillsboro Pike.

Damage Reach 7 is located on Jocelyn Hollow Branch and extends from 116 feet upstream of
the Seaboard Systems Railroad to a point 501 feet upstream of Sedberry Road. Damage
Reach 8 is located on Vaughns Gap Branch and extends from the upstream side of the
Memphis-Bristol Highway to a point 1025 feet downstream from Park Lane. Damage Reach
9 is located on Belle Meade Branch and extends from 622 feet downstream from Forsythe
Place to 70 feet upstream from Warner Place.
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Richland Creek Watershed - Sugartree Creek

Sugartree Creek, a major tributary of Richland Creek, is located in southwestern Davidson
County. The Sugartree Creek basin has a drainage area of 4.91 square miles and Sugartree
Creek flows northwest and combines with Richland Creek downstream of West End Avenue.
Sugartree Creek flows through predominantly urban settings. The repetitive loss area is
located on both sides of Sugartree Creek along Dartmouth Avenue extending from the cul-de-
sac of Wimbledon Road downstream to Woodmont Lane, with additional areas located
downstream to Revere Private Road.

Repetitive Loss Areas

The principal causes of flooding in the repetitive loss area are construction in the designated
floodways and natural floodplains and lack of adequate stormwater controls in the developed
areas. Additional contributing factors include backwater flooding upstream from bridges and
steep terrain and relatively narrow floodplains that cause rapid concentration of runoff with
very little peak attenuation. Flood magnitudes in the repetitive loss areas are not expected to
increase significantly at predicted ultimate development conditions compared to the level of
existing urban development.

Currently, there are nine properties reporting repetitive losses due to flooding on Sugartree
Creek. In addition, the associated repetitive loss areas encompass 45 properties (see
Appendix C, Figure C.12). The Richland Creek Storm Water Basin Plan, completed in 1990,
identifies these flood-prone areas and alternative solutions to alleviate existing flooding
problems.

Stones River Watershed - East Fork Hamilton Creek

The Stones River Watershed is located in southeast Davidson County. East Fork Hamilton
Creek originates at an elevation of approximately 735 feet and flows in a northerly direction
to an elevation of approximately 485 feet at Percy Priest Lake. The watershed drains an area
of 3.45 square miles and empties into Percy Priest Lake near Smith Springs Road. The
watershed is divided into 4 main basins: Upper, Lower, Rural Hill, and Bluewater. There are
two main unnamed tributaries to East Fork Hamilton Creek Mainstem. The watershed is
characterized by flat to gently rolling plains and scattered, gently sloping hills reaching
elevations up to 735 feet. Floodplain areas throughout the watershed are typically wide and
flat, except in the upper reaches of the tributaries, where they are steep.

Damage Reaches

Six damage reaches have been identified on East Fork Hamilton Creek (see Appendix C,
Figure C.13). Flooding problems in these areas are primarily due to development in the
natural floodplain. Damage Reach 1 extends from a point at the upstream face of the bridge
at Smith Springs Road at river mile 2.83 to a point 1,470 feet below Mossdale Drive at river
mile 3.33. From here to a point 50 feet below Mossdale Drive at river mile 3.60 is defined as
Damage Reach 2. Damage Reach 3 extends from the bridge at Mossdale Drive at river mile
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3.62 to a point 680 feet below Bell Road at river mile 4.21. Damage Reach 4 is on the Upper
Unnamed Tributary to East Fork Hamilton Creek and extends from a point at the downstream
face of the bridge at Mossdale Drive at river mile 0.14 to a point 45 feet below Anderson
Road at river mile 0.47. Damage Reach 5 is on the Upper Unnamed Tributary to East Fork
Hamilton Creek and extends from the bridge at Anderson Road at river mile 0.49 to a point
847 feet below Hamilton Church Road at river mile 0.99. Damage Reach 6 is on the Lower
Unnamed Tributary to East Fork Hamilton Creek and extends from a point 780 feet above
Butler Road at river mile 0.34 to a point 2035 feet above Butler Road at river mile 0.58.
Table 4-15 provides specific damage information for each reach.

Table 4-15. East Fork Hamilton Creek Damage Reach Information
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East Fork Hamilton Creek o o o o o o
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© @ © © © @©

a =] a =] a =]
Buildings in floodplain 32 46 61 57 79 44

Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 17 12 11 2 11 8
Buildings that have first floor living spaces that are inundated

at the future conditions 100-year flood level 18 12 13 7 25 8|
Homes located in the designated floodway 0 1 1 1 0
Homes flooded at existing 2-year flood level 0 1 2 0 0 4
Homes flooded at existing 70-year flood level 0 5 2 0 4
Flood damages begin at a recurrence interval of (years) 50 <2 <2 15 15 < 2
Types of buildings Res Res Res Res Res Res
Average structural value (1990 dollars) 60K 60K 60K 60K 60K 60K
Expected annual damages for existing conditions 4K 24K 15K 3K 5K 26K
Expected annual damages for future conditions 4K 31K 18K 5K 19K 29K

n/a — not applicable
* - information not available
K - 1,000 dollars

Stones River Watershed - McCrory Creek

The McCrory Creek Watershed has a drainage area of 9.31 square miles and is located in
southeastern Davidson County. McCrory Creek flows north and discharges into the Stones
River. The repetitive loss area is located on McCrory Creek Mainstem immediately
downstream from Interstate 40 and extending from Elm Hill Pike to Stewart’s Ferry Pike.
These reaches encompass older and more established neighborhoods with a long history of
flooding problems.

Flood damages within this watershed are generally due to rapid residential development
without adequate stormwater controls in the upstream watershed areas combined with
development along streams whose floodplain areas were not previously defined and regulated.
Additional contributing factors include coincident peak flows from two-sub-basins within the
watershed having approximately equal times-of-concentration located immediately upstream
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from the flood-prone areas, and steep terrain and narrow floodplains which cause a rapid
concentration of runoff with very little peak attenuations. Table 4-16 provides specific
damage information for each reach.

Damage Reaches

Four damage reaches have been identified on McCrory Creek. Flooding problems can be
attributed to steep terrain, urbanization (both rapid, recent urbanization and long term growth)
and lack of detention facilities. Damage reaches 1 and 2 are located in the Elm Hill Basin.
Damage reach 1 extends downstream from the confluence of runoff from Elm Hill sub-basins
1 and 2 to Elm Hill Pike. Damage reach 2 extends along the right bank from the upper end of
Elm Hill sub-basin 5 to Interstate 40. Damage Reaches 3 and 4 are located along the main
stem of McCrory Creek. Damage reach 3 extends from Elm Hill Pike just north of Interstate
40 to the confluanec of Elm Hill Tributary and McCrory Creek mainstem at the outlet to
Middle Basin sub-basin 3. Damage reach 4 extends from the downstream end of damage
reach 3 to Stewarts Ferry Pike. (Appendix C, Figure C.14a).

Repetitive Loss Areas

Currently, there are six properties reporting repetitive losses due to flooding on McCrory
Creek. In addition, the associated repetitive loss area encompasses 105 properties (see
Appendix C, Figure C.14b). The McCrory Creek Storm Water Basin Plan, completed in
1988, identifies this flood-prone area and alternative solutions to reduce existing flooding
problems.

Table 4-16. McCrory Creek Damage Reach Information
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McCrory Creek g 8
o o
(0] [
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3] ©
S €
[ ©
Q 1O
Buildings in floodplain 5 48|
Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 5 48|
Buildings that have first floor living spaces that are inundated
at the future conditions 100-year flood level 15 77|
Homes located in the designated floodway * *
Homes flooded at existing 2-year flood level 0 2
Homes flooded at existing 70-year flood level 0 12
Flood damages begin at a recurrence interval of (years) 11 <2
Types of buildings Res Res|
Average structural value (1988 dollars) 75K 50 K
Expected annual damages for existing conditions 2K 37 K
Expected annual damages for future conditions 20 K 85 K

n/a — not applicable
* - information not available
K - 1,000 dollars
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Stones River Watershed - Scotts Creek

The Scotts Creek watershed has a drainage area of 3.39 square miles and is located in
northeast Davidson County. Scotts Creek flows from north to south and empties into Stoner
Creek at river mile 4.1. The watershed is divided into 19 sub-basins. Scotts Creek originates
at an elevation of 600 feet and flows south to an elevation of 435 feet at its mouth. The
watershed is characterized by flat to gently rolling plains with scattered, steep-sided hills
reaching elevations of up to 600 feet. Floodplain areas throughout the watershed are typically
narrow and steep, except in the lower reaches of the mainstream where they are flat and
sometimes wide. There are two tributaries that flow into Scotts Creek at Stream Mile 0.9
(Tributary No. 2) and Stream Mile 0.21 (Tributary No. 3).

Damage Reaches

Three damage reaches have been identified on Scotts Creek and its tributaries (Appendix C,
Figure C.15). Flooding problems in these areas are attributable to development in the natural
floodplain. Damage Reach 1 begins 1000 feet south of Lebanon Road at Stream Mile 0.75
and continues upstream along Scotts Creek mainstem 900 feet to Stream Mile 0.92. Damage
Reach 2 begins 300 feet north of Lebanon Road at Stream Mile 0.17 and continues upstream
1,700 feet along Tributary No. 2 to Stream Mile 0.49. Damage Reach 3 begins on Tributary
No. 3 at Stream Mile 0.26 and extends upstream along Tributary No. 3 to Stream Mile 0.58.
Table 4-17 provides specific damage information for each reach.

Table 4-17. Scotts Creek Damage Reach Information

— [aV] ™
< < <
[$] [} [$]
[3H] © [3H]
@ c | &
Scott's Creek o o o
[e)] (o)) (o))
(3] (] 3]
S IS 1S
[ © [
a a a
Buildings in floodplain 16 17 18
Buildings that have first floor living spaces that are inundated
at the existing conditions 100-year flood level 2 13 9
Buildings that have first floor living spaces that are inundated
at the future conditions 100-year flood level 10 14 14
Homes located in the designated floodway * * *
Homes flooded at existing 2-year flood level 0 3 <2
Homes flooded at existing 70-year flood level 0 9 9
Flood damages begin at a recurrence interval of (years) 100 2 1
Types of buildings Res Res Res
Average structural value (1997 dollars) 41K] 60K| 51K
Expected annual damages for existing conditions 1K|] 64K 33K
Expected annual damages for future conditions 9Kl 100K 67K

n/a — not applicable
* - information not available
K - 1,000 dollars
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Whites Creek Watershed

The Whites Creek Watershed has a drainage area of 63.8 square miles and is located in north-
central Davidson County. Whites Creek flows south and discharges into the Cumberland
River.

The repetitive loss area is located on the right bank of Whites Creek Mainstem extending
from Knight Road downstream to Clarksville Pike. Flood damages within this repetitive loss
area are due to construction in the natural floodplain. Flood damages have been aggravated
by upstream and local urbanization, and backwater from several bridges.

Damage Reaches

Sixteen damage reaches have been identified on Whites Creek and its tributaries (Appendix
C, Figure C.16a). Flooding problems in these areas can be attributed to development and
construction in the natural floodplain, aggravation caused by upstream and local urbanization,
and backwater from multiple undersized bridges and culverts. However, flooding problems in
these areas have also been eased by headwater detention and floodplain storage behind
Interstate embankments. Table 4-18 provides specific damage information for each reach.

Damage Reaches 1, 2, and 3 are located on Whites Creek Mainstem. Damage Reach 1
extends from the upstream side of the bridge at Hydes Ferry Pike at river mile 3.34 to the
confluence of Whites Creek Mainstem and Ewing Creek Mainstem at river mile 6.1. Damage
Reach 2 is located between the confluence of Whites Creek Mainstem and Ewing Creek
Mainstem at river mile 6.1 and the downstream side of the bridge at Knight Road at river mile
9.09. Damage Reach 3 extends from the upstream side of the bridge at Knight Road at river
mile 9.09 to the confluence of Whites Creek Mainstem and Crocker Springs Branch at river
mile 12.29.

Damage Reaches 4, 5, 6, and 7 are located on Ewing Creek Mainstem. Damage Reach 4 is
located between the upstream side of the bridge at Whites Creek Pike at river mile 0.79 and
the downstream side of the bridge at Gwynnwood Drive at river mile 2.06. Damage Reach 5
extends from the upstream side of the bridge at Gwynnwood Drive at river mile 2.07 to the
downstream side of Interstate 24 at river mile 2.47. Damage Reach 6 is located between the
upstream side of Interstate 24 at river mile 2.55 and the downstream side of Interstate 65 at
river mile 3.35. Damage Reach 7 extends from the upstream side of Interstate 65 at river mile
3.4 to the downstream side of Dickerson Pike at river mile 4.01.

Damage Reaches 8 and 9 are located on North Fork Ewing Creek. Damage Reach 8 extends
from the upstream side of Interstate 24 at river mile 0.26 to the downstream side of the bridge
at Brick Chruch Pike at river mile 1.34. Damage Reach 9 is located between the upstream
side of the bridge at Brick Church Pike at river mile 1.34 and the downstream side of
Dickerson Pike at river mile 2.90.

Damage Reach 10 is located on Eaton Creek and encompasses the entire 3.19 miles studied.
Damage Reach 11 is located on Little Creek and extends from its confluence with Whites
Creek Mainstem to approximately 0.5 miles upstream of Old Hickory Boulevard at river mile
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2.96. Damage Reach 12 is located on Drake Branch and extends from its confluence with
Whites Creek Mainstem to river mile 1.0. Damage Reach 13 is located on Earthman Fork and
extends from downstream of the bridge at Whites Creek Pike at river mile 0.21 to
approximately 1.80 miles upstream of the bridge at Old Hickory Boulevard at river mile 2.2.

Damage Reach 14 is located on Dry Fork and extends from its confluence with Whites Creek
Mainstem to downstream of Waller Road at river mile 1.71. Damage Reach 15 is located on
an unnamed tributary of Whites Creek Mainstem just south of the Whites Creek Mainstem
and Ewing Creek Mainstem confluence. This damage reach extends from the downstream
side of Crouch Drive at river mile 0.10 to approximately 0.26 miles upstream of the bridge at
Rowan Drive. Finally, Damage Reach 16 is located on an unnamed tributary to Ewing Creek
Mainstem between Interstates 24 and 65. This damage reach extends from its confluence with
Ewing Creek Mainstem to approximately 0.13 miles upstream of the bridge at Spears Road.

Repetitive Loss Areas

Currently, one property is reporting repetitive losses due to flooding on Whites Creek. In
addition, the associated repetitive loss areas encompass ninety properties (see Appendix C,
Figure C.16b). The Whites Creek Storm Water Basin Plan, completed in 1988, identifies
these flood-prone areas and alternative solutions to reduce existing flooding problems.
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Cumberland River

The Cumberland River is a major tributary of the Ohio River. It originates at the confluence
of Poor and Clover Forks near the City of Harlan, Kentucky. The 694-mile river flows
generally southwest to Nashville where it turns and flows northwest into western Kentucky
and its confluence with the Ohio River. The Cumberland River Watershed has a drainage
area of 17,914 square miles, with approximately 12,841 square miles located upstream of
Metro Nashville.

Repetitive Loss Areas

A repetitive loss area is identified downstream of river mile 175, in the Cockrill Bend area
(Appendix C, Figure C.17). Several upstream control reservoirs provide the majority of flood
damage abatement. However, in the repetitive loss area, flood problems are caused by the
confluence of Overall Creek with the Cumberland River and inadequate stormwater controls
on Overall Creek.

Currently, there are four properties reporting repetitive losses due to flooding on the
Cumberland River. The associated repetitive loss areas encompass 20 properties.

Past Occurrences

There have been 60 recorded flood events in Davidson County by the National Climatic Data
Center since 1950. These events are presented in Appendix B.

Likelihood of Future Occurrences

The terms "10-year," "50-year," "100-year," and "500-year" floods are used to describe the
estimated probability of a flood event happening in any given year. A 10-year flood has a 10
percent probability of occurring in any given year, a 50-year event a 2 percent probability, a
100-year event a 1 percent probability, and a 500-year event a 0.2 percent probability. While
unlikely, it is possible to have two 100-or even 500-year floods within years or months of
each other.

The potential for flooding can change and increase through various land use changes and
changes to land surface. A change in environment can create localized flooding problems
inside and outside of natural floodplains through the alteration or confinement of natural
drainage channels. These changes can be created by human activities or by other events, such
as wildfires, earthquakes, or landslides.
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GEOLOGICAL HAZARDS

EARTHQUAKE

An earthquake is a shaking or trembling of the earth’s surface caused by the lifting, shifting,
breaking, or slipping of a fault line. Stresses in the earth’s outer layer push the sides of the
fault together. Stress builds up and the rocks slip suddenly, releasing energy in waves that
travel through the earth’s crust and cause the shaking that is felt during an earthquake.
Nashville is within proximity of two seismic zones: the New Madrid Seismic Zone and the
Southern Appalachian Seismic Zone, a portion of which is known as the East Tennessee
Seismic Zone.

The New Madrid Seismic Zone extends from west-central Mississippi northward past Cape
Girardeau, Missouri. The center of this seismic zone is in New Madrid, Missouri, which is
approximately 210 miles west of Nashville. It is the major source of seismic activity east of
the Rocky Mountains. Although activity in the New Madrid Seismic Zone is less frequent
than along the West Coast, when tremblers do occur, the destruction covers more than 20
times the area of an equivalent West Coast earthquake because of underlying geology. The
largest earthquake in continental United States, according to the U.S. Geological Survey
(USGS), occurred on the New Madrid fault in 1811.

Figure 4-7a, below, is a schematic map of the New Madrid Seismic Zone showing major
tectonic features, state boundaries, and major rivers. Instrumentally recorded seismicity
delineates faults that probably ruptured in 1811-1812. Currently, aseismic structures (dashed
lines) may also represent potential earthquake sources such as the Reelfoot rift boundaries, the
Commerce geophysical lineament, the Crittendon County fault zone, and the Bootheel
lineament.

Migzouri
Arkansas

Foagitude (W)

Figure 4-7a. Schematic Map of New Madrid Seismic Zone
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The Southern Appalachian Seismic Zone (SASZ) extends from Alabama to Virginia with the
most recent activity extending from northwestern Georgia through east Tennessee (the portion

known

as the East Tennessee Seismic Zone or ETSZ) (Figure 4.7b). The ETSZ is the most

active seismic region in the eastern United States. Given the rate of seismicity in the ETSZ, it
is somewhat surprising that the largest known earthquake in the ETSZ was the 1973 Alcoa,
Tennessee earthquake, which had a magnitude of only 4.6 on the Richter magnitude scale.
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Figure 4-7b. Schematic Map of East Tennessee Seismic Zone

Several methods, compared in Table 4-19, have been developed to quantify the strength of an
earthquake. The most recognized methods for measuring earthquake strength are:

Richter Magnitude is a measure of earthquake strength or the amount of energy
released. Charles Richter originally developed this scale in 1935. Magnitude is
expressed in whole numbers and decimals, with each succeeding whole number
representing a tenfold increase in the energy released. There is only one Richter value
calculated for the epicenter of a specific earthquake. (The epicenter is the location on
the surface of the earth directly above where an earthquake originates. It is
determined by measuring the amplitudes of ground motion on seismograms.)

Modified Mercalli Intensity Scale is an evaluation of the severity of ground motion
at a given location measured relative to the effects of the earthquake on people and
property. This scale was developed by Wood and Nueman in 1931, based on
Mercalli’s 1902 original version. Intensity is expressed in Roman numerals I — XII.

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan

April 2005
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The Mercalli scale is the most effective means of determining the approximate
magnitude of a quake that occurred in historic time prior to the advent of uniform
seismic detection devices and the Richter Scale.

Table 4-19. Comparison of Richter Magnitude
and Modified Mercalli Intensity Scales

Richter Mercalli

Magnitude Scale Effects
2 I-11 Usually detected only by instruments
3 111 Felt Indoors
4 V-V Felt by most people; slight damage
5 VI - VII Felt by all; damage moderate
6 VII - VIII | Damage moderate to major
7 IX-X Major damage
8+ X - XII Total and major damage

Ground Motion Amplification

Ground motion is the movement of the earth’s surface due to earthquakes or explosions. It is
produced by waves generated by a sudden slip on a fault or sudden pressure at the explosive
source and travels through the earth and along its surface. Ground motion is amplified when
surface waves of unconsolidated materials bounce off of or are refracted by adjacent solid
bedrock. The seismic hazard in the Metro area is shown in Figure 4-8, which uses contour
values to indicate the earthquake ground motions that have a common probability of being
exceeded in 50 years.

In developing Figure 4-8, the ground motions being considered at a given location are those
from all future possible earthquake magnitudes at all possible distances from that location.
The ground motion coming from a particular magnitude and distance is assigned an annual
probability equal to the annual probability of occurrence of the causative magnitude and
distance.

The method assumes a reasonable future catalog of earthquakes, based upon historical
earthquake locations and geological information on the recurrence rate of fault ruptures.

When all the possible earthquakes and magnitudes have been considered, a ground motion
value is determined such that the annual rate of its being exceeded has a certain value.
Therefore, as presented on Figure 4-8, for the given probability of exceedance, two percent,
the locations shaken more frequently will have larger ground motions.
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Past Occurrences

Major earthquake events affecting the Nashville-Davidson County area are presented in
Appendix B. The figure below presents all earthquakes that have occurred in the Southeast
United States from 1970 through 1999. The activity within the New Madrid and Southern
Appalachian Seismic Zones is clearly defined as well as the lack of activity within the Metro
Nashville area.
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Figure 4-9. Historical Earthquake Events
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Likelihood of Future Occurrences

According to the Tennessee Emergency Management Agency, instead of a prediction of
when an earthquake will strike, an estimate of the likelihood of an earthquake recurring
within a given time frame should be given:

o In all of western Tennessee, an event of magnitude greater than 5.0 can be expected
once every year, a magnitude of 6.0 or greater should occur ever 50 years, and a
magnitude 7.0 or greater should occur every 600 years.

e The highest recurrence rate of large earthquakes in Tennessee occurs in the
northwestern quadrant of the state.

¢ New zones of relatively small seismicity have been identified near the Georgia-
Tennessee border at Chattanooga, and roughly along Interstate 75 between
Chattanooga and Knoxville. This area has not been studied enough to ascertain the
expectancy of seismic event histories or likelihoods.

The New Madrid Fault is an active fault, averaging more than 180 events per year that
measure 1.0 or more on the Richter scale. This is equivalent to approximately 15 events per
month. Events measuring 2.5-3.0 on the Richter scale includes tremors large enough to be
felt and are noted annually. Every 18 months, the New Madrid Fault releases a shock of 4.0
or more, capable of local minor damage. Magnitudes of 5.0 or greater occur approximately
once per decade, can cause significant damage, and are felt in several states. A damaging
earthquake in the New Madrid area (6.0 or greater) occurs about every 80 years (the last one
occurred in 1895).

A major earthquake in the New Madrid area (7.5 or greater) happens every 200-300 years (the
last one occurred in 1812). It is predicted that there is a 25 percent chance of a disastrous
major earthquake by 2040. A New Madrid Fault rupture of this size would be felt throughout
half the United States and damage would be expected in 20 states or more. Events measuring
6.0-7.6 have more significant probabilities in the near future. A 6.0 shock has a 90 percent
chance of occurring by the year 2040.

Only one or two earthquakes with magnitudes equal to or greater than 3.0 are expected in the
SASZ per year. The extrapolated, expected recurrence time for earthquakes with magnitudes
of 6.0 or greater in the SASZ is 186 years (Bollinger et al., 1989).
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The term landslide includes a wide range of ground movement, such as rock falls, deep failure
of slopes, and shallow debris flows. Although gravity acting on an over-steepened slope is the
primary reason for a landslide, there are other contributing factors:

e Erosion by rivers, glaciers, or ocean waves create oversteepened slopes;

e Rock and soil slopes are weakened through saturation by snowmelt or heavy rains;
e Earthquakes create stresses that make weak slopes fail;

e Earthquakes of magnitude 4.0 and greater have been known to trigger landslides;

e Volcanic eruptions produce loose ash deposits, heavy rain, and debris flows; and

e Excess weight from accumulation of rain or snow, stockpiling of rock or ore from
waste piles or from man-made structures may induce weak slopes to fail.

Landslides constitute a major geologic hazard because they are widespread, occurring in all
50 states, and cause $1 to 2 billion in damages and more than 25 fatalities, on average, each
year. Landslides pose serious threats to highways and to structures that support fisheries,
tourism, timber harvesting, mining, and energy production, as well as general transportation.
Landslides commonly happen concurrently with other major natural disasters such as
earthquakes and floods, which exacerbate relief and reconstruction efforts. Expanded
development and other land uses have increased the incidence of landslide disasters.

Steep slopes, present throughout the Metro area, specifically in south-central Davidson and
north-central Williamson Counties, have the potential to be unstable.  Landslides have
occurred in this area due to construction-altered colluvium soils on steep slopes adjacent to
the Highland Rim escarpment. Colluvium soils are derived from the weathering and erosion
of the siliceous Fort Payne Formation, and are composed chiefly of silt- to clay-sized
fragments of silica with some fragments ranging up to boulder size.

Developments on steeper slopes in recent years have increased the number of landslides and
the potential for landsliding in areas around Nashville, especially in the Bellevue area of
southwestern Davidson County. Most recent landslide incidents have occurred on Dellrose
soils at the base of the Fort Payne-Chattanooga slopes.

Figure 4-10 presents evidence of a landslide that occurred at an apartment complex along
Edmondson Pike. The slides average about 200 feet in width, 150 feet in length, and have
steep surfaces on the undisturbed ground at the upper edge of the landslide ranging from
about 3 feet to 24 feet. These slides are significant because they occurred in residential
subdivisions with resulting financial loss to many property owners. Damage ranged from
minor cracks in retaining walls and foundations to major structural failure of residences.
Roadways and driveways were crumpled, dislocated, or cracked.
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Figure 4-10. Evidence of Landslides

Past Occurrences

Several landslides occurred in Nashville in the early 1970s. In particular, many landslides
occurred in 1975, partially because of heavy rainfall. Approximately 40 slides were visited
after the rains of March 11-13, 1975. One special problem was created in the case of a
Tennessee Valley Authority transmission line tower located adjacent to one of the slides. The
upper scarp of a slide that occurred March 11, 1975 (one occurred in the same location in
1974) was only 30 feet downhill from the lower legs of the tower. Within the following
month, transverse cracks and scarps were forming all around the tower, causing the tower legs
to buckle, the base was moved outward and downward, where the tower was tilting uphill.
The tower has since been removed from the site.

During the construction of U.S. Highway 70 across Nine Mile Hill, fill failure over colluvium
caused continuing problems. In 1973, there was subsequent collapse of deeply weathered
Fort Payne and Chattanooga material onto the roadway at the same time.

Old alluvium in a cut on Interstate Highway 40 just northeast of the U.S. Highway 70 South
interchange failed, requiring construction of a reinforced retaining wall. Failure of the same
material at a service station at this intersection required similar construction.

Landslide events are presented in Figure 4-11 and Appendix B.

Likelihood of Future Occurrences

Although the physical cause of many landslides cannot be removed, geologic investigations,
good engineering practices, and effective enforcement of land use management regulations
can reduce landslide hazards. Metro subdivision regulations designate lots with steeps slopes
as critical lots, which require review of planned buildings on the lots. Lots are designated
critical during the preliminary plat review process based on soil conditions, degree of slope or
other lot features, and to address concerns relating to the feasibility of construction.
However, outside of subdivision development, the critical lot concept is not utilized.
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Figure 4-11. Slope Failure Locations
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Karst is a distinctive topography in which the landscape is shaped by the dissolving action of
water on carbonate bedrock (usually limestone, dolomite, or marble). Davidson County is
characterized by gently folded and flat-lying carbonate rocks, indurated limestone, and
dolomite that has not been strongly deformed. Dissolution in this region may produce
solution, collapse, and cover-collapse sinkholes.

Solution sinkholes form as the limestone dissolves, creating sunken areas in the land surface.
Collapse sinkholes form when caves collapse and suddenly drop a portion of the land surface
above. Damage to buildings commonly results from collapse of soil and/or rock material into
an open void space near or beneath man-made structures (see Figure 4-12).

Ground subsidence into even a
small opening may be very costly
if a structure sits on the overlying
surface. Sinkhole collapses are
often unpredicted and sudden,
although they occur more
frequently after heavy rainfall.
Heavy rainfalls increase the soil’s
weight and decrease its strength
and stability. Construction can
also trigger collapses by directing
runoff into a vulnerable area, or
weakening the cover of an
incipient  collapse. Finally,
lowering of the water table by a
nearby well or from quarry
pumping can also trigger collapse
when the buoyant effect of
groundwater is removed.

Figure 4-12. Sinkhole Collapse

Within Metropolitan Nashville-Davidson County, areas susceptible to sinkhole formations
have been noted adjacent to J. Percy Priest Lake (see Figure 4-13).
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West Nile virus (WNV) is one of several mosquito-borne viruses in the United States that can

infect people. The virus exists in nature primarily through a transmission cycle involving

certain species of mosquitoes and birds. Mosquitoes become infected with WNV when they
feed on infected birds.

WNV first struck the northern hemisphere in
Queens, N.Y., in 1999 and killed four people. The
disease spread from New York to the West Coast
in three years. By 2003, all 50 states were warning
of an outbreak.

Positive cases of West Nile Virus in Davidson
County were first reported in 2002. Since that
time, positive cases in humans, horses, and birds
have been reported each year. Figure 4-14 presents
human case data from 2004.
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Figure 4-14. Human Cases Reported in 2004

(Courtesy of the Centers for Disease Control and Prevention, Cases as of October 26, 2003)
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Past Occurrences
Positive cases of West Nile Virus in Davidson County are presented in Appendix B.

Likelihood of Future Occurrences
The fifth annual West Nile Virus conference was held in Denver, Colorado in February 2004.
Conclusions of the conference include:

e Widespread West Nile virus activity exists over most of the continental United
States;

o At least 225 species of birds have been infected. Corvids are the most commonly
reported positive bird;

* At least 49 species of mosquitoes have been infected. Culex mosquitoes are the
most commonly reported positive mosquito;

e WNV-positive bird collections and WNV-positive mosquito collections precede
the onset of human cases in most counties;

® Human cases have been reported in all states except Maine, Oregon, and
Washington;

¢ Neuroinvasive disease and high mortality is the most common among people over
60 years of age; There is an impressive westward movement of most intense WNV
transmission;

¢ No currently approved and effective vaccine and no currently approved and
effective antivirals exists; and

e Mosquito control reduces the WNYV risk of human infection.

- Indicates human disease case(s).
I:l Pyian, animal or mosquito infecHons.

Figure 4-15. 2004 West Nile Activity in the United States
(Courtesy of the Centers for Disease Control and Prevention, As of October 27, 2004)
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WNV is seemingly at its worst during a state’s second year of exposure. If this continues
to hold true, Nashville-Davidson County may be past the peak period, while still
remaining susceptible.
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MANMADE HAZARDS

For the purpose of this plan, “man-made hazards” are technological hazards and terrorism.
These are distinguished from natural hazards in that they originate from human activity. The
term “technological hazards” refers to the origins of incidents that can arise from human
activities such as the manufacture, transportation, storage, and use of hazardous materials.

The term “terrorism” refers to intentional, criminal and malicious acts. Terrorism is officially
defined in the Code of Federal Regulations as “...the unlawful use of force or violence against
persons or property to intimidate or coerce a Government, the civilian population, or any
segment thereof, in furtherance of political or social objectives.” For the purposes of
mitigation planning, “terrorism” refers to the use of Weapons of Mass Destruction (WMD)
including biological, chemical, nuclear, and radiological weapons; arson, incendiary,
explosive, and armed attacks; industrial sabotage and intentional hazardous materials releases;
and “cyberterrorism.”

Mitigation planning efforts for manmade hazards have been completed by the Office of
Emergency Management (OEM) and are presented in the Comprehensive Emergency
Management Plan, November 2003.
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SEVERE WEATHER

A drought is a period of drier-than-normal conditions that results in water-related problems.
Precipitation (rain or snow) falls in uneven patterns across the country. The amount of
precipitation at a particular location varies from year to year but, over a period of years, the
average amount is fairly constant. The average monthly precipitation for Nashville is presented
in the Table 4-20.

Table 4-20. Precipitation Summary (inches)
1948-2003 Southeast Regional Climate Center

Station Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Nashville
International | 4.33 | 4.18 | 5.01 | 4.05 | 476 | 404 | 3.78 | 3.20 | 3.41 | 2.68 | 3.98 | 4.48 47.90
Airport

Old Hickory

Dam 381 | 432 | 492 | 393 | 479 | 4.04 | 359 | 3.05| 3.49 | 2.76 | 4.06 | 4.80 47.55

When no rain or only a very small amount of rain falls, soils can dry out and plants can die.
When rainfall is less than normal for several weeks, months, or years, the flow of streams and
rivers declines and the water levels in lakes, reservoirs, and wells fall. If dry weather persists
and water-supply problems develop, the dry period can become a drought. Lower river levels
can also cause transportation interruptions on navigable streams.

A common indicator of drought is the Palmer Drought Severity Index (PDSI). The PDSI is a
soil moisture algorithm calibrated for relatively homogeneous regions. It is used by many U.S.
government agencies and states to trigger drought relief programs. It was also the first
comprehensive drought index developed in the United States. The classifications of the PDSI
are presented in Table 4-21.

Table 4-21. Palmer Classifications

Palmer Classifications
4.0 or more Extremely wet
3.0t03.99 Very wet
2.0t02.99 Moderately wet
1.0to 1.99 Slightly wet
0.5t00.99 Incipient wet spell
0.49 to -0.49 Near normal
-0.5 t0 -0.99 Incipient dry spell
-1.0to -1.99 Mild drought
-2.0to0 -2.99 Moderate drought
-3.0to -3.99 Severe drought
-4.0 or less Extreme drought
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The PDSI indicates that for the period of 1895 through 1995 the central portion of Tennessee
was in a severe to extreme drought 5 to 10 percent of the time (Figure 4-16). During periods of
drought, the Governor has called for a ban of open burning in an effort to reduce the risk of
wildfire.

Palmer Drought Severity Index

1895-1995
Percent of time in severe and extrem e drought

% of time PDSI = -3

[ Less than 5%
[ 5% to 9.99%
1 10% to 14.9%
M 155 to 19.9%
B 20 or greater

SOURCE: McKee et al. (1993); HOAA (1990); High Plains R egional Climate Center (1996)
Albers Equal Area Projection; Map prepared at the Hational Drought Miti gation Center

Figure 4-16. Palmer Drought Severity Index

The beginning of a drought is difficult to determine. Several weeks, months, or even years may
pass before people recognize that a drought is occurring. The end of a drought can occur as
gradually as it began. Dry periods can last for 10 years or more. The first evidence of drought
usually is seen in records of rainfall. Within a short period of time, the amount of moisture in
soils can begin to decrease. The effects of a drought on flow in streams and rivers or on water
levels in lakes and reservoirs may not be noticed for several weeks or months. Water levels in
wells may not reflect a shortage of rainfall for a year or more after a drought begins.
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Past Occurrences

There have been 16 recorded droughts encompassing the Nashville-Davidson County area
since 1797. Drought events are presented in Appendix B.

Likelihood of Future Occurrences

The Climate Prediction Center (CPC) of the National Weather Service, together with the
United States Department of Agriculture, the National Drought Mitigation Center in Lincoln,
Nebraska, and NOAA's National Climatic Data Center, issues a weekly drought assessment for
the United States. This assessment provides a consolidated depiction of national drought
conditions based on a combination of drought indicators and field reports. The CPC also issues
a Seasonal United States Drought Outlook each month in conjunction with the weekly release
of the long-lead temperature and precipitation outlooks near the middle of the month.

The current seasonal outlook for the United States is presented in Figure 4-17. The Nashville-
Davidson County area is not likely to be entering a period of drought in the near future.

U.S. Seasonal Drought Outlook

Through January 2005
Released October 21, 2004

y

- Drought to persist or

intensify
' epicts general, large scale trends based on subjectively derired prob abilities
/] Drought ongoing, some Denicts o le trends based biactively derived probabilii
improvement guided by numeraus indizaters, including short and long-range statistical and
. - dynamical forecasts. Short-term events - such a individual storms -- cannot be
- !}rought "kew to improve, acourately forecast more that a fe days in advance, so use caution if using this
impacts ease outlook for applications -- such as crops -- that can be affected by such events.
D htd | t "Ongaing" drought areas are schmaticall approx<imated from the Crought Monitor
- rought developmen (D1 to D4 Forweekhy drought updates, see the |atest D rought Monitor map and
likely text.

Figure 4-17. U.S. Seasonal Drought Outlook
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Heavily wooded or forested areas cover only a small portion or Davidson County’s total land
area. However, when the conditions are right, these areas become vulnerable to devastating
wildfires. Also, in the last few decades, the risks associated with Davidson County’s wildfire
hazard have increased dramatically due to the increase in urban development in and around
forested areas.

Generally, there are three major factors that sustain wildfires and allow for predictions of a
given area’s potential to burn. These factors include:

e Fuel;
e Topography; and
e Weather.

Fuel is the material that feeds a fire and is a key factor in wildfire behavior. Fuel is generally
classified by type and by volume. Fuels sources are diverse and include everything from dead
tree needles, twigs, and branches to dead standing trees, live trees, brush, and cured grasses.
Man-made structures and other associated combustibles are also to be considered as a fuel
source. The type of prevalent fuel directly influences the behavior of wildfire. Light fuels such
as grasses burn quickly and serve as a catalyst for spreading wildfires.

An area’s topography (terrain and land slopes) affects its susceptibility to wildfire spread. Fire
intensities and rates of spread increase as slope increases due to the tendency of heat from a fire
to rise via convection. The natural arrangement of vegetation throughout a hillside can also
contribute to increased fire activity on slopes

Weather components such as temperature, relative humidity, wind, and lightning also affect the
potential for wildfire. High temperatures and low relative humidity dry out the fuels that feed
the wildfire creating a situation where fuel will more readily ignite and burn more intensely.
Wind is the most treacherous weather factor. The issue of drought conditions contributes to
concerns about wildfire vulnerability.

The National Weather Service Fire Weather Program emerged in response to a need for
weather support to large and dangerous wildfires. This service is provided to federal and state
land management agencies for the prevention, suppression, and management of forest and
rangeland fires. The National Weather Service Forecast Office in Nashville provides year-
round fire weather forecasts for most of Middle Tennessee. Routine fire weather forecasts are
issued daily for Tennessee Division of Forestry Districts 4 and 5 (Figure 4-18).
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Figure 4-18. Tennessee Forestry Districts

Past Occurrences

There have been 18 recorded wildfire events in the State of Tennessee since 1916. Information
about these events is presented in Appendix B.

Likelihood of Future Occurrences
The current US Forest Service forecasts a moderate fire danger potential for Nashville,
presented in Figure 4-19.

Observed Fire Danger Class: 27-SEP-04
- » P

LEGEND

» PRaportdng Waathar Statlon
H Low O very High
O moderste B Extreme
O High O water

{Inv. Dist.” Interp.) ﬁﬁ
WFAS-MAPS Graphics FIRE BEHAVIOR RESEARCH MISSOULA, MT e

Figure 4-19. Observed Fire Danger Class
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EXTREME TEMPERATURES

Extreme temperature events, both hot and cold, can have severe impacts on natural ecosystems,
agriculture and other economic sectors, and human health and mortality. The normal monthly
temperatures for Nashville are presented in Table 4-22 and Figure 4-20.

Table 4-22. Temperature Summary (°F)
1971-2000 National Climatic Data Center

Station Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Nashville
International | 36.8 | 41.3 | 50.1 | 58.5 | 67.1 | 75.1 | 79.1 | 77.9 | 71.3 | 59.9 | 49.3 | 40.5 58.9
Airport

120

-40

—o— Maximum Temperatures  —#— Minimum Temperatures =~ —e—Normal Temperatures

Figure 4-20. Normal Monthly Temperatures

High Temperatures

Temperatures that remain 10 degrees or more above the average high temperature for the
region and last for several weeks are defined as extreme heat by FEMA. Humid or muggy
conditions, which add to the discomfort of high temperatures, occur when high atmospheric
pressure traps damp air near the ground.

In an effort to alert the public to the hazards of prolonged heat and humidity episodes, the
National Weather Service devised the "heat index”. The heat index is an accurate measure of

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan
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how hot it feels to an individual when the effects of humidity are added to high temperature.
Table 4-23 presents heat index values and their potential physical effects.

The National Weather Service will issue a Heat Advisory for Nashville-Davidson County when
daytime heat indices are at or above 105°F and nighttime heat indices are at or above 80°F. An
Excessive Heat Warning is issued when the heat index equals or exceeds 115°F for three hours
or longer with a minimum heat index of at least 80°F during a 24-hour period. An excessive
heat advisory is also issued when heat advisory conditions persist for at least 3 days. In either
of these scenarios, the heat becomes dangerous for a large portion of the population.

Table 4-23. Heat Index Values and Effects

Heat Index Values

(Combination of Heat and Humidity) I I o LS

Fatigue possible with prolonged exposure and/or

801090 degrees F physical activity.
Sunstroke, heat cramps, and heat exhaustion
90 to 105 degrees F possible with prolonged exposure and or physical

activity.

Sunstroke, heat cramps or heat exhaustion likely,
105 to 130 degrees F and heatstroke possible with prolonged exposure
and/or physical activity.

Heatstroke/sunstroke highly likely with continued

130 degrees and higher F
exposure.

Cold Temperatures

The National Weather Service will issue a Wind Chill Advisory for Nashville-Davidson
County when wind-chill temperatures are expected to reach —4°F to —20°F.

In 2001, NWS implemented an updated Wind Chill Temperature (WCT) index. This index was
developed by the National Weather Service to describe the relative discomfort/danger resulting
from the combination of wind and temperature. Wind chill is based on the rate of heat loss from
exposed skin caused by wind and cold. As the wind increases, it draws heat from the body,
driving down skin temperature and eventually the internal body temperature.

Specifically, the new WCT index:

e Calculates wind speed at an average height of five feet (typical height of an adult
human face) based on readings from the national standard height of 33 feet (10m);

¢ Is based on a human face model;

e Incorporates modern heat transfer theory (heat loss from the body to its surroundings,
during cold and breezy/windy days);
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e Lowers the calm wind threshold to 3 mph;
e Uses a consistent standard for skin tissue resistance; and

e Assumes no impact from the sun (i.e., clear night sky).

Past Occurrences

There have been 110 recorded extreme temperature events in Davidson County since 1816.
These events are presented in Appendix B.

Likelihood of Future Occurrences

On average, extreme temperature events have occurred once every 0.5 years, suggesting a
similar recurrence period.

Hazard Identification
Page 4-69

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan
April 2005




(This page has been left blank intentionally.)

Hazard Identification
Page 4-70

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan
April 2005




THUNDERSTORMS / HIGH WIND

Thunderstorms are defined as localized storms, always accompanied by lightning, and often
having strong wind gusts, heavy rain and sometimes hail or tornadoes. Thunderstorms can
produce a strong out-rush of wind known as a downburst, or straight-line winds which may
exceed 120 mph. These storms can overturn mobile homes, tear roofs off of houses and
topple trees.

Approximately 10 percent of the thunderstorms that occur each year in the United States are
classified as severe. A thunderstorm is classified as severe when it contains one or more of
the following phenomena:

e Hail measuring 3 inch or greater;
*  Winds gusting in excess of 50 knots (57.5 mph); or
e A tornado.

A severe thunderstorm watch is issued by the National Weather Service when the weather
conditions are such that a severe thunderstorm is likely to develop. This is the time to locate a
safe place in the home and to watch the sky and listen to the radio or television for more
information.

A severe thunderstorm warning is issued when a severe thunderstorm has been sighted or
indicated by weather radar. At this point, the danger is very serious and it is time to go to a
safe place, turn on a battery-operated radio or television, and wait for the "all clear" from
authorities.

Lightning

Lightning is defined as any and all of the various forms of visible electrical discharge caused
by thunderstorms.

Cloud-to-ground lightning can kill or injure people by direct or indirect means. The lightning
current can branch off to a person from a tree, fence, pole, or other tall object.

Objects can be directly struck and this impact may result in an explosion, fire, or total
destruction, or objects may suffer indirect damage when the current passes through or near
them. Sometimes, current may enter a building and transfer through wires or plumbing, and
damaging everything in its path. In urban areas, lightning may strike a pole or tree and the
current then travels to several nearby houses and other structures and enters them through
wiring or plumbing.
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Past Occurrences

There have been 338 recorded thunderstorm/high wind events in Davidson County since
1872. These events are presented in Appendix B.

Likelihood of Future Occurrences

Thunderstorms are likely to occur in Nashville-Davidson County approximately 50 to 70 days
each year (Figure 4-21).
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TORNADOES

The National Weather Service defines a tornado as a violently rotating column of air pendant
from a thunderstorm cloud that touches the ground. Tornados are generally considered the
most destructive of all atmospheric-generated phenomena. An average of 800 touch down
annually in the United States. More tornados occur during the months of May and June than
in other months. Additionally, over 30 percent of recorded tornado activity has occurred
between the hours of 3:00 pm and 6:00 pm, and an additional estimated 25 percent has
occurred between 6:00 pm and 9:00 pm. Thus, over half of all tornadoes occur between 3:00
and 9:00 pm.

Tornados follow the path of least resistance. Therefore, valleys and flatter land areas are most
susceptible to them. The typical tornado path is 16 miles long with a width of less than one-
quarter mile. Tornadoes have resulted in some of the greatest losses to life of any natural
hazard, with the mean national death toll being between 80 and 100 persons every year.

Tornados are classified using the tornado scale developed by Dr. Theodore Fujita. The Fujita
Tornado Scale assigns a category to tornados based on their wind speeds and relates this to
the general type of damage that is expected. Ratings range from FO (light damage), to F5
(total destruction). The Fujita scale is presented in Table 4-24. Approximately ninety percent
of tornados nationwide recorded between 1956 and 2001 were F2, F1, and FO tornados. Most
of these (68 percent of all tornados) were F1 and FO tornados.

Table 4-24. Fujita Tornado Scale

Wind Speed
Scale
Range Type of Damage
Value
(mph)
40-72 Light — May be some damage to poorly maintained roofs. Unsecured lightweight objects,
FO -7 such as trashcans, are displaced.
Fl 73112 Moderate — Minor damage to roofs occurs, and windows are broken. Larger heavier

objects become displaced. Minor damage to trees and landscaping can be observed.

Considerable — Roofs are damaged. Manufactured homes, on nonpermanent foundations,
| 20} 113-157 can be shifted off their foundations. Trees and landscaping either snap or are blown over.
Medium-sized debris becomes airborne, damaging other structures.

Severe — Roofs and some walls, especially unreinforced masonry, are torn from
F3 158-206 structures. Small ancillary buildings are often destroyed. Manufactured homes on
nonpermanent foundations can be overturned. Some trees are uprooted.

Devastating — Well-constructed homes, as well as manufactured homes, are destroyed.
F4 207-260 Some structures are lifted off their foundations. Automobile-sized debris is displaced and
often tumbles. Trees are often uprooted and blow over.

Incredible — Strong frame houses and engineered buildings are lifted from their
F5 261-318 foundations or are significantly damaged or destroyed. Automobile-sized debris is moved
significant distances. Trees are uprooted and splintered.
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Past Occurrences

Several severe tornadoes have passed through Nashville,
damaging property and taking lives in many of those
instances. The tornado that occurred on April 16, 1998
caused the most damage ever in Davidson County
because its path was through downtown Nashville
(Figure 4-23).  As a result, 35 buildings in downtown
Nashville were "red tagged", meaning they were
rendered structurally unsound. The tornado continued
east and hit the residential section of East Nashville
where at least 300 homes were damaged. Over a
thousand trees were blown down at Andrew Jackson's
home, The Hermitage. Some of the trees were well over
200 years old, and a few of the trees that were destroyed
were planted by Andrew Jackson himself. Nashville
Electric Service reported that 75,000 customers lost
power. These events are presented in Appendix B.
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Figure 4-23. Footprint of April 16, 1998 Tornado
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Likelihood of Future Occurrences
Based on NOAA, Storm Prediction Center Statistics, Nashville is located in an area of High
Risk for tornadoes.
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Winter storms are especially hazardous in terms of closing emergency routes, creating power
and utility system failures, and immobilizing economic activity. Commuters may become
stranded, airports may close, and emergency and medical services may be disrupted.
Accumulations of snow and ice can cause roofs to collapse and knock down trees and power
lines. Ice can disrupt communications and power for days while utility companies repair
extensive damage. Even small accumulations of ice can be extremely dangerous to motorists
and pedestrians. Bridges and overpasses freeze before other surfaces and are particularly
dangerous.

The types of winter precipitation that may occur in Davidson County include:

e Snow Flurries -- Light snow falling for short durations, resulting in a light dusting or
no accumulation.

¢ Snow Showers -- Snow falling at varying intensities for brief periods of time. Some
accumulation possible.

e Blowing Snow -- Wind-driven snow that reduces visibility and causes drifting. May
be falling snow or loose snow picked up off the ground by the wind.

e Blizzard -- Winds of more than 35 miles per hour with snow and blowing snow,
reducing visibility to near zero.

¢ Sleet -- Forms from raindrops that freeze into ice pellets before reaching the ground.
Sleet usually bounces when hitting a surface and does not stick. It can, however,
accumulate and make driving treacherous. Typically occurs at temperatures from 30 to
31 degrees on the ground and 32 to 34 degrees in the clouds.

e Freezing Rain -- Falls onto a surface with a temperature below freezing, causing it to
freeze to surfaces such as trees, cars and roads and form a coating of ice. Can be very
hazardous even in small accumulations. Typically occurs at temperatures from 30 to
33 degrees on the ground and 34 to 36 degrees in the clouds.

The average monthly snowfall for the Nashville-Davidson County area is presented in Table
4-25.
Table 4-25. Snowfall Summary (inches)
1948-2003 Southeast Regional Climate Center

Station Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Nashville
International 3.9 3.2 1.5 - -—- -—- - - - - 0.5 1.2 10.3
Airport

Old
Hickory 1.2 0.8 0.4 2.4
Dam
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Past Occurrences

There have been 164 recorded winter storm events in Davidson County since 1779. These
events are presented in Appendix B.

Likelihood of Future Occurrences

Nashville and Davidson County may anticipate 6 to 12 inches of snowfall annually, according
to the National Weather Service (Figure 4-24).

WINTER STORM HAZARDS IN THE U.S.
ANNUAL MEAN SNOWFALL
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= Heavy snow
» Strongwinds/Blizzards g,
= Ceastal flooding
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et Lot + Extrama wind chill
d Lake—eﬁect SNOW
The West Coast
= Heawy precipitation
= High winds
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to New England
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Figure 4-24 Annual Mean Snowfall
(Courtesy of the National Weather Service)
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Multi-Hazard Mitigation Plan

4.2 Vulnerability Assessment
- 0000000

Once the hazard identification step was complete, the Community Planning Team (CPT)
conducted a Vulnerability Assessment to describe the impact that each hazard identified in the
preceding section would have upon Metropolitan Nashville-Davidson County. As a starting
point, the CPT used the parcel data available from the Metro Planning Department and
Assessor of Property to define a baseline against which all other disaster impacts could be
compared. The baseline is the catastrophic, worst-case scenario: the assessed value of the
entire county as a whole.

Total Vulnerability of Metro Nashville-Davidson County to Catastrophic Disaster
Risk — Extremely Low; Vulnerability — Extremely High

The current total values of Metro Nashville-Davidson County, as maintained by the
Assessor’s office are presented in Table 4-26.

Table 4-26. Catastrophic Damages

Number of
Total .
Parcels with Improvement
Property Type Number of
Improvement Value
Parcels
Value
Bank / Finance 141 137 $66,455,454
Commercial 13,883 10,172 $7,734,104,702
Education 288 58 $50,101,743
Emergency / Medical 359 347 $1,158,952,778
Industrial 2,274 1,536 $1,695,920,348
Other (Government / Institutional) 2,029 514 $250,011,225
Residential — Mobile Home 245 242 $3,281,500
Residential — Mobile Home Park 53 53 $24,508,300
Residential 174,903 160,259 $17,425,028,318
Rural 10,939 7,258 $754,915,265
Telecommunications 96 33 $2,979,300
No Associated Land Use Code 1,624 0 0
TOTAL 206,834 180,609 $29,166,258,933
Critical Facilities

Of significant concern with respect to a catastrophic event is the location of critical facilities
within the Community. Critical facilities, as defined by the CPT, include both those facilities:
(1) essential in providing services during the response and recovery operations, and (2) those
that house discrete populations that may require greater assistance in the event of a hazard.
There are 837 critical facilities identified within Metropolitan Nashville-Davidson County.
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Cultural Resources

Additional vulnerability to the catastrophic event includes the current sites on the Tennessee
Register of Historic Sites and Structures (State Register) and the National Register of Historic
Places as of June 2004 (Table 4-27).

Table 4-27. Cultural Resources

Historic Place Period of Date listed on the
And Location Significance National Register

Bush-Herbert Building 1982
174 3rd Avenue, North 1900-1924 Building - #82003959
Cartwright-Moss House 1800-1824, 1979
Old Dickerson Pike, Goodlettsville 1825-1849 Building - #79002420
Geddes, James, Engine Company No. 6 1875-1899 1978
629 2nd Avenue, South Building - #78002580
Marathon Motor Works
Also known as Marathon Village; Nashville 1875-1899, 1996
Cotton Mills; Phoenix Cotton Mills 1900-1924 Building - #95001482
1200--1310 and 1305 Clinton Street
Miles House 1979
631 Woodland Street 1850-1874 Building - #79002424
Newsom's Milll ' . 1850-1874 1976
West of Nashville at Big Harpeth River Structure - #76001771
Primitive Baptist Church
Also known as The College Street Primitive 1850-1874 1984
Baptist Church Building - #84003513
627-629 3rd Avenue, South
Sandbar Village 1000-500 AD, 1994
Also known as Site Number 40 DV 36 1499-1000 AD Site - #9400074
Address Restricted -
Savage House ) 1983
167 8th Avenue, North 1850-1874 Building - #83003029
Shute-Turner House 2002
Also known as Shute, John A., House 1825-1849 Buildine - #97001138
4112 Brandywine Point Boulevard &
Southern Methodist Publishing House 1984
Also known as 810 Broadway Building 1900-1924 Building - #84003519
810 Broadway
Tennessee Manufacturing Company 1850-1874,
Also known as Werthan Bag Compan 1875-1899, 1999

. g Lompany 1900-1924, Building - #99000759
1400 Eighth Avenue, North 1925-1949
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Natural Resources

Additional vulnerability to the catastrophic event would include natural resources within
Metropolitan Nashville-Davidson County. The species listed in Table 4-28 are identified as
endangered, threatened, and rare by the Tennessee Department of Environment and
Conservation.

Table 4-28. Natural Resources

Scientific Name [ Common Name  |Federal Status'| State Status’
PLANTS

ALLIUM STELLATUM Glade Onion E
AMMOSELINUM POPEI Pope's Sand-parsley T
AMSONIA TABERNAEMONTANA VAR GATTINGERI |Limestone Blue Star S
ANEMONE CAROLINIANA Carolina Anemone E
APIOS PRICEANA Price's Potato-bean LT E
ARABIS PERSTELLATA Braun's Rockcress LE E
ARABIS SHORTII Short's Rock-cress S
ASTER PRAEALTUS 'Willow Aster E
ASTRAGALUS BIBULLATUS Pyne's Ground-plum LE E
ASTRAGALUS TENNESSEENSIS Tennessee Milk-vetch S
CAREX DAVISII Davis' Sedge S
CAREX HIRTIFOLIA Pubescent Sedge S
CASTANEA DENTATA American Chestnut S
CIMICIFUGA RUBIFOLIA Appalachian Bugbane T
CRATAEGUS HARBISONII Harbison's Hawthorn E
\DALEA CANDIDA 'White Prairie-clover S
\DALEA FOLIOSA Leafy Prairie-clover LE E
\[ECHINACEA TENNESSEENSIS Tennessee Coneflower LE E
ELYMUS SVENSONII Svenson's Wild-rye E
ERYSIMUM CAPITATUM Western Wallflower E
EVOLVULUS NUTTALLIANUS Evolvulus S
HELIANTHUS EGGERTII Eggert's Sunflower LT T
\HYDRASTIS CANADENSIS Goldenseal S-CE
JUGLANS CINEREA Butternut T
LEAVENWORTHIA EXIGUA VAR EXIGUA Glade-cress S
LESQUERELLA DENSIPILA Duck River Bladderpod T
LESQUERELIA GLOBOSA Short's Bladderpod C E
LILIUM CANADENSE Canada Lily T
LILIUM MICHIGANENSE Michigan Lily T
LONICERA FLAVA Yellow Honeysuckle T
LONICERA PROLIFERA Grape Honeysuckle E-P
MIRABILIS ALBIDA Pale Umbrella-wort T
\IPANAX QUINQUEFOLIUS American Ginseng S-CE
\IPERIDERIDIA AMERICANA Thicket Parsley E
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Table 4-28. Natural Resources (continued)

Scientific Name | Common Name |Federal Status'| State Status’
PLANTS
\PHLOX BIFIDA SSP STELLARIA Glade Cleft Phlox T
\IPOLYTAENIA NUTTALLII Prairie Parsley T
\POPULUS GRANDIDENTATA Large-tooth Aspen S
RANUNCULUS AQUATILIS VAR DIFFUSUS  [White Water-buttercup E
SCHOENOLIRION CROCEUM Yellow Sunnybell T
STELLARIA FONTINALIS Water Stitchwort T
TALINUM CALCARICUM Limestone Fame-flower S
TRIFOLIUM REFLEXUM Buffalo Clover E
VITIS RUPESTRIS Sand Grape E
ZANTHOXYLUM AMERICANUM Northern Prickly-ash S
INVERTEBRATES - Crustaceans
ORCONECTES SHOUPI Nashville Crayfish LE E
INVERTEBRATES - Mollusks
\EPIOBLASMA BREVIDENS Cumberlandian Combshell LE E
\EPIOBLASMA FLORENTINA WALKERI Tan Riffleshell LE E
VERTEBRATES - Amphibians
AMBYSTOMA BARBOURI Streamside Salamander D
CRYPTOBRANCHUS ALLEGANIENSIS Hellbender D
VERTEBRATES - Birds
AIMOPHILA AESTIVALIS Bachman's Sparrow E
\IDENDROICA CERULEA Cerulean Warbler D
FALCO PEREGRINUS Peregrine Falcon (PS: E
IXOBRYCHUS EXILIS Least Bittern D
THRYOMANES BEWICKII Bewick's Wren E
TYTO ALBA Common Barn-owl D
VERTEBRATES - Fishes
ACIPENSER FULVESCENS Lake Sturgeon E
CYCLEPTUS ELONGATUS Blue Sucker T
ETHEOSTOMA LUTEOVINCTUM Redband Darter D
ETHEOSTOMA MICROLEPIDUM Finescale Darter D
ICHTHYOMYZON UNICUSPIS Silver Lamprey D
IPERCINA PHOXOCEPHALA Slenderhead Darter D
VERTEBRATES - Mammals
NEOTOMA MAGISTER Eastern Woodrat D
ZAPUS HUDSONIUS Meadow Jumping Mouse (PS) D
VERTEBRATES - Reptiles
MACROCLEMYS TEMMINCKII Alligator Snapping Turtle D
OPHISAURUS ATTENUATUS LONGICAUDUS [Eastern Slender Glass Lizard D

"Federal Status is defined as:
LE - Listed Endangered, the taxon is threatened by extinction throughout all or a significant portion of its

range.
LT- Listed Threatened, the taxon is likely to become an endangered species in the foreseeable future.
C- Candidate Species, These "Candidate" species are not currently proposed for listing, but development and

publication of proposed rules for such candidate species is anticipated. The US Fish and Wildlife Service has on file
sufficient information on biological vulnerability and threat(s) to support proposals to list them as endangered or
threatened species. The US Fish and Wildlife Service will determine the relative listing priority of these candidate
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species, and encourages other agencies, groups and individuals to give consideration to these taxa in
environmental planning.

(PS) - Partial Status (based on taxonomy) Taxon which is listed in part of its range, but for which Tennessee subspecies
are not included in the Federal designation

(PS: status) - Partial Status (based on political boundaries) Taxon which is listed in part of its range, but for which
Tennessee populations are not included in the Federal designation e.g.

% State Status is defined as:

E- Endangered Species means any species or subspecies of plant whose continued existence as a viable
component of the state's flora is determined by the Commissioner to be in jeopardy, including but not limited to all
species of plants determined to be “endangered species” pursuant to the Endangered Species Act.

T -  Threatened Species means any species or subspecies of plant which appears likely, within the foreseeable future,
to become endangered throughout all or a significant portion of its range in Tennessee, including but not limited to
all species of plants determined to be a “threatened species” pursuant to the Endangered Species Act.

S - Special Concern Species means any species or subspecies of plant that is uncommon in Tennessee, or has
unique or highly specific habitat requirements or scientific value and therefore requires careful monitoring of its
status.

D- “Deemed in Need of Management” Any species or subspecies of nongame wildlife which the executive director

of the TWRA believes should be investigated in order to develop information relating to populations, distribution,
habitat needs, limiting factors, and other biological and ecological data to determine management measures
necessary for their continued ability to sustain themselves successfully. This category is analogous to “Special
Concern.”

P- Possibly Extirpated species or subspecies that have not been seen in Tennessee for the past 20 years.
May no longer occur in Tennessee.

CE - Commercially Exploited due to large numbers being taken from the wild and propagation or cultivation
insufficient to meet market demand. These plants are of long-term conservation concern, but the Division
of Natural Heritage does not recommend they be included in the normal environmental review process.

Historic and Natural Resources are important to identify before disasters for three reasons:

1. The community may decide that these sites are worthy of a greater degree of
protection than currently exists, due to their unique and irreplaceable nature;

2. If these resources are affected by a disaster, cataloging them ahead of time allows for
more prudent care in the immediate aftermath, when the potential for additional
impacts are higher; and

3. The rules for repair, reconstruction, restoration, rehabilitation and/or replacement of
these resources usually differ from ordinary procedures.

Development Trends for Metro

According to Concept 2010: A General Plan for Nashville and Davidson County, community
growth during the latter half of the 20™ century has involved decentralization of commercial
and residential activities and continued centralization of office and industrial employment
areas. The resulting pattern includes outlying shopping areas, a dominant downtown office
and employment concentration, and a range of smaller commercial and industrial locations
distributed widely throughout the community.

Within Davidson County there are not only urban development issues, but also suburban and
rural development issues as well. In effect, Nashville is confronted with several different
planning environments, each with its own separate concerns. Rural parts of the county that
are not expected to develop in the next twenty years require protection from untimely
development. In predominately open areas that are beginning to develop, the provision of
infrastructure and urban services, as well as the appropriateness of development, are major
issues. In developed sections of the county, primary planning concerns include service
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delivery and development compatibility. Finally, bypasses and re-developable tracts need to
be integrated into the existing urban fabric at the proper level of intensity.

Planning is expected to focus on creating a more efficient overall urban pattern that minimizes
land use conflicts and traffic congestion while facilitating cost effective urban service
delivery. Planning for a more efficient urban structure will include:

- The organization of an urban structure that will lend itself to the widespread use of
public transportation and other alternatives to single occupancy automobiles;

- Preservation and enhancement of the unique functions of downtown;

- Creation of several centers of commercial, industrial, and residential activity, each
with its own specialized functions; and

- Facilitating an orderly pattern of residential growth with appropriate densities.

Vulnerability of Metro Nashville-Davidson County to more Probable Disasters

On a more realistic scale, community vulnerability can be quantified in those instances where
there is a known, identified hazard area, such as a mapped floodplain. In these instances the
numbers and types of buildings subject to the identified hazard can be counted and their
values tabulated. Further, other information can be collected, such as the location of critical
community facilities (e.g., a fire station), historic structures, and valued natural resources
(e.g., an identified wetland or endangered species habitat) that are within the specific hazard
area. Together, these values portray the impact, or vulnerability, of that area to that hazard.

However, it is important to note that these values could be refined one step further, with
regard to the percent of probable impact. For example, when a flood occurs, the event seldom
causes the total destruction of an area. In fact, we know from NFIP insurance claims that a
flood with an average depth of 2-feet above the ground is likely to cause approximately 20
percent damage to structures in the aggregate (those with basements, no basements, and
second stories). Thus, if the 100-year flood were estimated to be 2-feet deep, a more accurate
description of flood vulnerability would be a 1 percent annual chance of incurring a loss of 20
percent of the values tabulated in the 100-year floodplain, not including the additional impacts
of damage to infrastructure and economic disruption. This allows a community to measure the
cost-effectiveness of alternative mitigation projects under consideration. The benefits of a
mitigation project are the future losses avoided, or in this example, that portion of the value of
the 1 percent annual chance of 20 percent damage that is protected by the project.

The CPT identified one hazard to Metro for which specific geographical hazard areas have
been defined: flood. For this hazard area, the CPT has inventoried the following as a means of
quantifying the vulnerability within the hazard area:

e Total Values at Risk (i.e., types, numbers, and value of land and improvements);
e Identification of Critical Facilities at risk;
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e Jdentification of Cultural and Natural Resource Sites at risk;
¢ Development Trends within the identified hazard area; and
® A general statement of community impact.

For the other hazards identified in the preceding section, information is available where the
potential impacts can be developed or inferred, although this information is not tied to a
specific area within the county. For these hazards, such as severe weather and drought, the
entire county is at risk. In some cases, certain hazard characteristics suggest varying degrees
of risk within different areas of Metro. For example:

In earthquakes, certain soils are more susceptible to shaking than others, and certain types
of building construction are more likely to sustain damage than others. Thus, in areas
with higher concentrations of these types of soils or these types of buildings, greater
damages can be expected. Any area that included both risky soils and vulnerable
construction would be most likely to incur the greatest level of damage and disruption.

West Nile Virus is spread through mosquito bites. Thus, people and livestock frequenting
areas with the greatest concentration of mosquitoes, and during the times of greatest
concentration, are most likely to become infected. Areas with standing water are where
mosquitoes breed, and therefore are an area of higher risk. Standing water can be found in,
for example, swimming pools, ponds, birdbaths, ditches, and old spare tires — so the risk
areas could be in many locations and in differing concentrations.

Table 4-29 presents the probable risk and vulnerability for identified hazards within the
community.

Table 4-29. Summary of Probable Hazard Risk and Vulnerability

Hazard Risk Vulnerability
Dam and Levee Failures Low Low
Drought Low Low
Floods High High
Geological Hazards Moderate Low
Severe Weather Moderate High
Natural Biological Hazards Low Low
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Risk — Low; Vulnerability — Low

Drought impacts may include physical, bio- physical, social and economic consequences.
Physically, there may be a reduction in water supply for drinking, domestic, and irrigation
purposes with a subsequent impact of increased pumping costs. The ground water level may
be depleted and the flow of perennial water sources reduced. Bio-physical impacts include
damage to crop quantity and quality, damage to wildlife habitat and wildlife, an increase in
invasive/noxious weeds, and the deterioration of water quality. Economically, there may be a
loss in livestock production and increased prices for commodities.

The seasonal outlook as prepared by the Climate Prediction Center, does not predict that the
Metro area is likely to enter a period of drought in the near future.

The main water supply is the Cumberland River. The two water treatment plants, Omohundro
and K. R. Harrington, have a daily capacity output of 162 million gallons per day. On an
average day, both plants pump 78 million gallons. If one plant is out of service, the other can
supply the entire community’s water needs.

Risk — High; Vulnerability — High

Flooding impacts may include urban, residential, and commercial consequences. Buildings
can experience significant damage, sometimes beyond repair. Household furnishings and
business inventories can be lost if there is not adequate time to remove items to safe locations.
Subsequent impacts include revenue loss to employees and businesses, as well as, local
governments through tax loss.

In addition to being at risk because of floodwater, residents face the threat of explosions and
fires caused by leaking gas lines along with the possibility of being electrocuted. Even wild
animals, such as venomous snakes, forced out of their homes and brought into contact with
humans by floodwaters, can be a threat. Additional public health concerns include mold,
West Nile Virus, and encephalitis.

Severe flooding can cause extensive damage to public utilities and disruptions to the delivery
of services. Loss of power and communications can be expected. Drinking water and
wastewater treatment facilities may be temporarily out of operation. Storm and sanitary
sewers may also impacted due to locations in floodprone areas for design purposes, such as
gravity flow to minimize pumping charges.

Impacts of flooding on transportation are particularly significant. Flooded streets and roads
block transportation and make it difficult for emergency vehicles to respond to calls for
service. Floodwaters can washout sections of roadway and bridges. This disruption may
extend to a regional, even national, scale particularly with regard to access to highways,
railroads, and navigable waterways. Most importantly, the majority of fatalities that occur in
floods are the result of people trying to dry on roads covered by floodwaters.
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In order to determine vulnerability, the 100-year floodplain map was overlaid onto the Metro
parcel data. The properties that intersected the floodplain were then queried for property
improvements greater than $0.00. Improvement values are tied to the parcel data, not to
building footprints. This gave an indication of an improvement to a piece of property that
touched the floodplain, i.e. count of structures in floodplain. There are approximately 12,040
parcels that intersect the floodplain with an improvement value greater than $0.00. These
properties represent approximately six percent of the properties of Metropolitan Nashville and
Davidson County (Table 4-30).

Twenty-two critical facilities, as defined by the Office of Emergency Management and the
Metropolitan Police Department, are located within the floodplain. These facilities include:

St. Thomas Hospital;

Metro Police Department South Precinct;
Omohundro Drive Water Treatment Plant;
County Government Complex;

Whites Creek High School;

Nashville State Technical Institute;
WNQM AM 1300;

WUPX UPN 30;

WVOL AM 1470;

Williams Energy Ventures (4);

Marathon Ashland Petroleum (4);

BP Amoco Oil;

Citgo Petroleum Company;

Perk’s Products & Chemical Company;
Dupont; and

K.R. Harrington Water Treatment Plant.

An additional 70 repetitive loss structures are located within the 100-year floodplain.
Repetitive loss structures are those structures that have been paid two flood insurance claims
of $1,000 or more within any 10-year period since 1978.
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Table 4-30. Analysis of Parcels Located within the 100-Year Floodplain

Total Number of
Parcels with Improvement
Property Type Number of iy Value
Parcels Value

Bank / Finance 8 7 $3,187,400
Commercial 1,163 748 $1,378,242,995
Education 35 3 $3,856,543
Emergency / Medical 11 10 $138,110,000
Industrial 510 343 $538,887,400
Other (Government / Institutional) 198 51 $58,272,994
Residential — Mobile Home 27 27 $548,000
Residential —- Mobile Home Park 12 12 $13,248,500
Residential 10,930 9,385 $1,034,528,875
Rural 2,281 1,451 $157,025,560
Telecommunications 9 3 $2,222,600
No Associated Land Use Code 236 0 $3,187,400

TOTAL 15,420 12,040 $3,331,318,267

Of the 206,834 parcels located within the Metro area, 15,420 are located within the 100-year
floodplain, seven percent of the total properties in Metro. Similarly, of the total $29.1 billion
in improvement values, $3.3 billion are located within the 100-year floodplain. This means
that eleven percent of the total property value of the community is located within the 100-year

floodplain.

Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan
April 2005

Vulnerability Assessment
Page 4-88



GEOLOGICAL HAZARDS

Risk — Moderate; Vulnerability —Low

Earthquakes

Based on historic and scientific information, the risk to Metro Nashville-Davidson County
from earthquakes is low.

A site-specific evaluation of the vulnerability of Metro to earthquakes was performed by
AMEC using the HAZUS software program. HAZUS-MH, is a nationally applicable
standardized methodology and software program that contains models for estimating potential
losses from earthquakes, floods, and hurricane winds. HAZUS-MH was developed by the
Federal Emergency Management Agency (FEMA) under contract with the National Institute
of Building Sciences (NIBS). NIBS maintains committees of wind, flood, earthquake, and
software experts to provide technical oversight and guidance to HAZUS-MH development.
Loss estimates produced by HAZUS-MH are based on current scientific and engineering
knowledge of the effects of hurricane winds, floods, and earthquakes. Estimating losses is
essential to decision-making at all levels of government, providing a basis for developing
mitigation plans and policies on emergency preparedness and response and recovery planning.

The study used 2000 Census Bureau data for the region with the following assumptions:
e New Madrid Fault
e 7.5 Magnitude at 10 KM depth;
e 525 square mile region with 144 census tracts;
e 237.000 households;
e Population of 569,891 people;
e 181,000 buildings within the region;
e Total building replacement cost of 44,665 million dollars; and

e Approximately 97 percent of the buildings (and 76 percent of the building value) are
associated with residential housing.
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Table 4-31. Earthquake Hazard Damages

Impacts / Earthquake 7.5 at 10 KM Depth

Residential Bldgs. Damaged 0.0
(Based upon 181,898 buildings) ’

Injuries 0.0
(Based upon 569,891 people) ’

Displaced Households 0.0
Economic Loss 0.0
Damage to Schools 0.0
(Based upon 194 buildings) ’

Damage to Hospital 0.0
Damage to Transportation Systems 0.0
Households w/out Power & Water Service 0.0
(Based upon 2374,000 households) ’

Debris 0.0

Common impacts from earthquakes include damages to infrastructure and buildings (e.g.,
crumbling of un-reinforced masonry (brick); collapse of architectural facades; breakage of
underground utilities, gas-fed fires; landslides and rock falls; and road closures). Less
common, but possible damages would include dam failures and subsequent flash floods.
However, with the distance of Metro Nashville from any major fault lines, the impact from an
earthquake at the New Madrid fault would be minimal.

Landslides

The locations of past landslides (Figure 4-11, Section 4.1) were utilized to determine the
vulnerability of the Metro area to future landslides. A 50-foot radius from the point of the
landslide was overlaid onto the Metro parcel data. The properties that intersected the radii
were then queried for property improvements greater than $0.00. This gave an indication of
an improvement to a piece of property that touched the identified sites. There are
approximately 45 properties that intersect the landslide areas with an improvement value
greater than $0.00. These properties represent approximately 0.02 percent of the properties of
Metropolitan Nashville and Davidson County (See Table 4-32). There are no critical facilities,
as defined by the Office of Emergency Management and the Metropolitan Police Department,
located within the landslide geological hazard areas.
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Delineation of the Dellrose soils has not been completed for Davidson County. This
information cross-referenced with steep slopes would provide an even more accurate

estimation of vulnerability to landslides.

Table 4-32. Geological Hazard Damages

Number of
Total .
Parcels with Improvement
Property Type Number of
Improvement Value
Parcels
Value
Bank / Finance 0 0 0
Commercial 3 0 0
Education 0 0 0
Emergency / Medical 0 0 0
Industrial 0 0 0
Other (Government / Institutional) 2 1 $5,772,800
Residential — Mobile Home 0 0 0
Residential — Mobile Home Park 0 0 0
Residential 43 43 $767,1900
Rural 1 1 $245,500
Telecommunications 0 0 0
No Associated Land Use Code 1 0 0
TOTAL 50 45 $13,690,200

Of the 206,834 parcels located within the Metro area, 50 are located within a 50-foot radius of
identified landslide locations, that is, 0.04 percent of the total properties. Similarly of the total
$29.1 billion in improvement values, $13 million are located within a 50-foot radius of the
identified landslide locations. This results in 0.02 percent of the total property value being
located adjacent to an identified landslide area.

Landslides have resulted in direct damages to structures and roadways, e.g., shifting structures
off foundations, deformation of walls and doors, and blocking major thoroughfares. Potential
direct impacts may include damages to rail lines and bridges, damming of rivers, and
subsequent “dam” failure. Indirect impacts included the cost of debris clearance, personal
injuries, and economic loses from rail and roadway closures.
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SEVERE WEATHER

(Extreme Temperature, Thunderstorms, Tornadoes, and Winter Storms)
Risk — Moderate; Vulnerability — High

The severe weather evaluated as part of this risk assessment included: extreme temperatures,
thunderstorms and lightning, tornadoes, and winter storms. In general, both the risk and
vulnerability to Metro Nashville-Davidson County from severe weather is high, all of the
presidential disaster declarations for Davidson County since 1994 have been a result of severe
storms and tornadoes.

Impacts to Metro Nashville-Davidson County as a result of severe weather could include
damage to infrastructure, particularly damage to overhead power lines, road closures, and
interruption in business and school activities. In the case of tornadoes, severe damages can
occur to buildings. Utility outages can impact anything relying on electricity without a
redundant power supply (e.g., a generator, solar power, or redistribution plan), and include
secondary impacts such as interruption to water and sewage services, heat and refrigeration,
fuel supplies, computers and cell phones. If interruption to business occurs for an extended
period, economic impacts can be severe. Also of concern would be the impacts on populations
with special needs such as the elderly and those requiring the use of electric medical
equipment. Although typically short-lived, delays in emergency response services can also be
of concern. Depending on the nature of a given storm, all areas within Metro are equally at
risk; however, those areas relying on above ground utilities could suffer the greatest damage.

Tornadoes

There are 70 pole-mounted sirens utilized by OEM to warn residents of severe weather
tornadoes. The sirens are designed to warn those people located outdoors and in public
gathering places, such as parks or in the downtown business area. The warning sound from
each siren is audible within a 1/2 to 1 1/2 mile radius, depending upon the terrain, humidity,
foliage, and background noise, such as wind and rain.

Figure 4-25 presents the siren locations with a one-mile radius. The greatest concentration of
sirens is the downtown/central area of Metro. Areas such as Bellevue and Joelton have less
coverage.
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Figure 4-25. Tornado Siren Locations
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NATURAL BIOLOCIAL HAZARDS

West Nile Virus: Risk — Low; Vulnerability — Low

The impacts of West Nile Virus within the Metro area may include the loss of life or either
short or long term debilitation for the victims. It may also include economic hardship for the
individuals or their families. Lost work time affects not only the employee, but also the
employer. Loss of productivity due to individual illnesses is a major business problem today
without taking into account the effects of a major epidemic.

In addition, a serious epidemic would likely cause a strain on current public health and
medical resources. Response efforts cause an economic impact on the community including
the cost of spraying, data collection and testing efforts, and public information.

Both the risk and vulnerability to Tennessee from West Nile Virus (WNV) is considered low,
based on the percentage of total population that actually contracts the disease. The first
appearance of WNV in North America occurred in 1999. As of August 2003, WNV has been
documented in 46 states and the District of Columbia. Positive cases of West Nile Virus in
Metro Nashville-Davidson County were first reported in 2002 in birds, humans, and
veterinary animals. According to the Tennessee State Department of Health, the number of
confirmed human cases for the State for 2001, 2002, 2003 and 2004 are 1, 141, 103, and 1,
respectively. This is consistent with the natural trends that indicate the second year of
exposure to WNV is the worst.
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Multi-Hazard Mitigation Plan
4.3 Capability Assessment

An additional method of evaluating the potential for hazards to adversely impact Metro is to
conduct an inventory and analysis of the community’s existing mitigation capabilities. Doing so
provides an assessment of how well prepared Metro is presently, and highlights any areas where
improvements might be worthwhile. The term “mitigation capabilities” is meant to be inclusive
of all existing policies, regulations, procedures, and abilities that already contribute to the
protection of the Metro area and the minimization of damages from future disasters.

The Community Planning Team’s intent, through this plan, is to identify those policies,
regulations, procedures, and abilities that contribute to lessening disaster damages. Second, it is
the intent of the CPT to evaluate these mechanisms in terms of whether they could be improved
in order to reduce future disaster damages. For example, a community that has adopted building
codes has adopted procedures that take a significant step in preventing future damage. However,
if that community does not have a Building Inspector, someone whose responsibility it is to
inspect pre-construction plans, new construction, and enforce penalties for projects that do not
meet the code, then the usefulness and effectiveness of the community’s building codes has been
substantially undermined. Such a circumstance, which is NOT the case in Metro, would lead the
CPT towards recommending that the position of Building Inspector be funded and filled.

Table 4-32 presents the inventory of existing mitigation capabilities within Metropolitan
Nashville-Davidson County. An evaluation of key capabilities follows.

Capability Assessment
Page 4-95

Metropolitan Nashville-Davidson County
Multi-Hazard Mitigation Plan
April 2005




Table 4-33. Metropolitan Nashville-Davidson County Mitigation Capability

Capability Metropolitan Nashville-Davidson County
Comprehensive Plan Land Use Policy Plan — Divided by designated sub-areas within
Land Use Plan Davidson County. Updated on a rotating sub-area schedule.

Subdivision Ordinance

Subdivision Regulation administered by the Planning Department

Zoning Ordinance

Metro Code — Title 17

NFIP/FPM Ordinance Ordinance #78-840
Floodway Buffer Ordinance 50 outside Floodway
- Map Date 2001

- Substantial Damage language?

Cumulative Substantial Damage

- Certified Floodplain Manager?

No Certified Floodplain Managers (CFM) through the Association of
State Floodplain Managers (ASFPM)

- # of Floodprone Buildings?

Approximately 10,000 bldg footprints within floodplain

- # of NFIP policies

Approximately 2,785 policies in force

- Maintain Elevation Certificates?

Yes

- # of Repetitive Losses?

70 structures; 1,000 structures identified in repetitive loss areas

CRS Rating, if applicable

9

Stormwater Program?

Yes

Building Code Version

2000 IRC; 2000 IBC

Full-time Building Official

Yes, Metro Codes Department

- Conduct "as-built" Inspections?

At time of framing an elevation certificate is required

BCEGS Rating Commercial — 4; Residential — None
Local Emergency Operations Plan Yes

Hazard Mitigation Plan Yes

Warning System in Place? Yes

- Storm Ready Certified? Yes

- Weather Radio reception? 100 % with back-up transmitter

- Outdoor Warning Sirens? Yes

- Emergency Notification (R-911)?7 |Yes

- Other? (e.g., cable over-ride)

Yes cable over-ride; EAS message; FCC requirement
No — for satellite TV homeowners

GIS System?

Yes — Metro and NES

- Hazard Data? Floodplains, parcels, soils
- Building footprints? Yes
- Tied to Assessor data? Yes

- Land-Use designations?

Yes, within parcel data — different than zoning code

Structural Protection Projects

Levees — MetroCenter and Opryland

Property Owner Protection Projects

Buyouts and Elevations; Flood protection/ retrofit not typical

Critical Facilities Protected?

Water Treatment plants — yes; Sewage Treatment plants — no
Program in place to upgrade to submersible pumps

Natural Resources Inventory?

TDEC has database — wetlands, endangered species, tree cover;
hyperspectral also available

Cultural Resources Inventory?

Yes — Historic Administration; Information should be parcel based

Erosion Control procedures?

Yes — Regulations

Sediment Control procedures?

Yes — Regulations

Public Information Program/Outlet

Environmental Education Program?

Billing Stuffers; Website — MWS has Public Information Officer; meet
NPDES public information requirements.
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Explanation of Capability Assessment Matrix

Comp Plan: Comprehensive Long-Term Community Growth Plan
Land Use Plan: Designates type of Land Use desired/required — Comprised of Zoning

Subdivision Ordinance: Regulates platting, recording, infrastructure improvement

Zoning Ordinance: Dictates type of Use and Occupancy, lot sizes, density, set-backs, and construction types,
Implements Land Use Plan

NFIP/FPM Ord: Floodplain Management Ordinance: Directs development in identified Flood Hazard Areas. Required
for Participation in NFIP and Availability of Flood Insurance

Sub. Damage: Does your FPM Ordinance contain language on Substantial Damage/Improvements? (50% rule)

Administrator: Do you have a Floodplain Management Administrator (someone with the responsibility of enforcing the
ordinance and providing ancillary services (map reading, public education on floods, etc.)

# of FP Bldgs: How many buildings are in the Floodplain?

# of policies? Hoe many buildings are insured against flood through the NFIP?

# of RL’s: # of Repetitive Losses: (Paid more than $1,000, twice in the past 10 years)
CRS Rating: Are you in the Community Rating System of the NFIP, and if so, what's your rating?
BCEGS: Building Code Effectiveness Grading System Rating

LEQOP: Do you have a Local Emergency Operations Plan — a disaster RESPONSE plan
HM Plan: Do you have a Hazard Mitigation Plan

Warning: Do you have any type of system, such as:

“Storm Ready” Certification from the National Weather Service

NOAA Weather Radio reception

Sirens? Cable (TV) Override? “Reverse 911”7

GIS: Geographic Information System

Structural Protection Projects: (levees, drainage facilities, detention/retention basins)

Property Protection Projects: (buy-outs, elevation of structures, floodproofing, small
"residential" levees or berms/floodwalls)

Critical Facility Protection: (for example, protection of power substations, sewage lift
stations, water-supply sources, the EOC, police/fire stations. medical facilities ... that
are at risk ... e.g., in the floodplain)

Natural And Cultural Inventory: Do you have an inventory of resources, maps, or special regulations within the
community? (wetlands and historic structures/districts, etc.)

Erosion Or Sediment Control: Do you have any projects or regulations in place?

Public Information And/Or Environmental Education Program: Do you have an ongoing program even if it's
primary focus is not hazards? Examples would be "regular” flyers included in city utility billings, a website, or an
environmental education program for kids in conjunction with Parks & Recreation?)
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Evaluation of Existing Capabilities identified through the Matrix

Overall, the existing policies and procedures for implementing and accomplishing mitigation are
both strong and comprehensive. This analysis has, though, highlighted several issues for the CPT
to consider addressing through Plan recommendations. The issues are described below:

Metro participates in the National Flood Insurance Program. However, there are
approximately 10,000 parcels with structures located within the floodplain and there are
only 2,785 flood insurance policies currently in force. Thus, approximately 35 percent of
the floodplain parcels are covered by flood insurance.

Metro joined the Community Rating System (CRS) in 1991 based on the activities
undertaken by the Department of Public Works. Metro was able to obtain enough credit
points to attain a Class 9, the entry-level class. With the reorganization of the MWS
Stormwater Division to Metro Water Services, Metro devoted increased resources to
many activities that can be credited by the CRS. The CRS Action Plan, prepared to
determine what would be needed to improve Metro’s CRS rating, provides the
opportunity to capture additional CRS credits.

Metro’s level of improvement in the Community Rating System is limited by Metro’s
Building Code Effectiveness Grading Schedule (BCEGS). Without a rating for
residential plan review, the CRS program cannot improve beyond a rating of 8. The
BCEGS program has recently been updated to reflect new policies in scoring residential
plan review. It is recommended that Metro research the potential residential BCEGS
increase in ranking based upon the updated policies.

Of note, the annual impact of the premium discount for various CRS classes for Metro is
shown below. This is based on 2,785 policies in force. Properties in Metro have been paid
936 flood insurance claims for a total of $5.5 million.

Class 9:  $53.,851

Class 8: $107,703
Class 7:  $161,554
Class 6:  $215,406
Class 5:  $269,258

Other Existing Mitigation Capabilities within Metro

Several significant mitigation programs are underway in Metropolitan Nashville-Davidson
County that further strengthen the existing level of community protection against hazards and
reduce future losses from disasters.

Metro’s cumulative Substantial Damage Ordinance is a notable effort to utilize the NFIP
to minimize future damages to existing structures.
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Metro’s floodplain ordinance requiring construction at the Base Flood Elevation (BFE)
plus four feet is a notable effort to use the NFIP to minimize future damages to new and
substantially improved structures.

Community Emergency Response Team (CERT). Operated through the Mayor’s Office
of Emergency Management, CERT Training allows citizens to manage utilities, putout
small fires, search for and rescue victims safely, triage the victims, and organize
themselves and spontaneous volunteers to be effective in aiding victims.

American Red Cross provides shelter for flood victims, cooling and heating shelters for
victims during extreme temperatures, as well as public information brochures and
presentations on multiple natural hazards.

The Tennessee Valley Authority (TVA) and the Nashville Electric Service (NES)
Emergency Load Curtailment Plan is a pre-stated contingency plan for use in the event of
emergencies resulting from the shortage of power or other causes.

NES Vegetation Management Plan. NES has developed a Vegetation Management Plan
to trim trees throughout the entire service area with the goal of improving service
reliability, through the use of proper tree trimming techniques.

Critical Lots. According to the Subdivision Regulations, lots are designated critical
during the preliminary plat review process based on soil conditions and degree of slope or
other lot features, to address concerns related to the feasibility of construction. Reviewers
emphasize that a typical house design may not be suitable for a critical lot. A critical lot
usually requires a design that is specifically for that lot. Generally, a lot will be
designated critical when it is created on an up-slope greater than 15 percent or a down or
cross-slope greater than 20 percent grade.

Prior to submission of an application for a building permit on a lot designated as critical,
a plan shall be submitted to the Planning Commission staff for approval. The plan shall
provide a survey of existing conditions and details of the proposed development on the
lot. No clearing or grading may take place prior to approval of the critical lot plan and
issuance of a building permit.

Flood Hazard Barricades. There are several areas in Metro that are barricaded during
heavy rainfall or flooding events to prevent residents from driving through standing flood
waters. These areas include:

Mill Creek
- Bluff Road — from Nolensville Pike to Davidson County Line;
- Culbertson Road — from Nolensville Pike to Old Hickory Boulevard.;
- Blue Hole Road — from Una-Antioch Pike to Tusculum Road; and
- Una-Antioch Pike — from Reeves Road to Hickory Hollow Parkway.

The U.S. Army Corps of Engineers, Nashville District, is currently performing a
detailed hydrologic and hydraulic study of the Mill Creek watershed.
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Dry Fork Creek
- Stewarts Ferry Pike — from South New Hope Road to Earhart Road.

Harpeth River
- Newsom Station Road at Highway 70 — flooding at bridge crossing;
- Old Harding Pike — from Harpeth River Bridge to Poplar Creek Road; and
- Coley-Davis Road — barricading only required occasionally.

McCrory Creek
- Elm Hill Pike - near Interstate 40 bridge. This is also adjacent to an identified
repetitive loss area along McCrory Creek.

The MWS Stormwater Division Maintenance Staff members are responsible for placing
the temporary barricades at the locations described above. This duty is not currently tied
to specific flood heights, only to subjective determinations during rainfall events.

Homeowner Direct Mailings. MWS distributes a notice to all properties located within
the 100-year floodplain, which affects approximately 10,000 residents. The notice
clearly explains that the recipient’s property is subject to flooding and includes a phrase
such as “your property is in or near the floodplain.”

The pamphlet presents a map of the specific residence and floodplain. The pamphlet also
includes information on elevation certificates and narrative information concerning
covering such topics as flood safety, flood insurance, property protection measures,
floodplain development permit requirements, cumulative substantial improvement policy,
drainage system maintenance, natural and beneficial functions of the floodplain, and
illicit discharges.

Metropolitan Nashville-Davidson County
Multi-Hazard Mitigation Plan

April 2005

Capability Assessment
Page 4-100




Multi-Hazard Mitigation Plan

5.0 Mitigation Strategy
- 0000000

The Community Planning Team (CPT) reviewed and discussed the process of formulating
mitigation goals. Each CPT member was provided with a written explanation of Goals and
Objectives, the purposes they serve, and how they are developed and written. Up to this point
in the planning process, the CPT has been involved in talking to agencies and organizations
and collecting and recording hazard related data. From these discussions and efforts, the CPT
completed all three components of the Risk Assessment:

1. Hazard Identification;
2. Vulnerability Assessment; and
3. Capability Assessment.

The first two components have painted a picture of Metro’s vulnerability to natural hazards.
The CPT learned that:

1. Stream system and neighborhood flooding continues to be a significant threat to the
community;

2. Geological hazards including landslides and sinkholes are a moderate threat;

Earthquakes pose a potential threat; and

4. Most meteorological and natural biological hazards occur periodically: drought,
extreme temperatures, infestations, severe thunderstorms/high wind, tornadoes, and
severe winter storms.

het

The third component, Capability Assessment, described the current ability of Metro to counter
the identified threats through existing policies, regulations, programs, and procedures. Here,
the CPT learned that:

1. Flood insurance is available, although only 2,785 policies are in effect, representing 35
percent of the 10,000 building footprints located within the floodplain;

2. Metro has an existing Floodplain Management Plan for Repetitive Loss Areas;

3. The Stormwater Regulation Review Committee (SR2C) is reviewing and formulating
recommendations for improvements to stormwater regulations;

4. MWS has prioritized Capital Improvement Projects as outlined in the multiple
Stormwater Basin Plans;
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10.

11.

12.

MWS has prioritized watersheds throughout the County for preparing/updating Basin
Plans;

The IRC Building Codes contain seismic and design wind elements;
Residential plan reviews are performed on complex designs;

The NPDES water quality requirements may offer an opportunity to coordinate flood
warning capabilities and stream gauging;

OEM has recently updated the severe weather warning siren capabilities of the
community with 70 sirens;

Metro has an existing program in place to upgrade the protection of sewage treatment
facilities;

Public information could be made available to inform residents about the risks of
hazards (earthquakes, floods, and tornadoes, predominantly) and appropriate risk
reduction actions that they can undertake; and

Metro does not support flood protection and retrofitting as standard solutions for
residential flooding problems.
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The analysis of the three components of the Risk Assessment identified areas where
mitigation improvements could be made, providing the framework for the CPT to formulate
planning goals. Each CPT member was provided an alphabetized list of possible goal
statements. In addition, each CPT member also received a list of goals from other community
plans that have had public input and review and have already been formally adopted by
Metro. This information was provided to CPT to ensure that the Mitigation Planning Goals
would be in concert, not in conflict, with other existing community priorities. CPT members
then each received three index cards and were asked to write what they felt would be
appropriate goals for this plan using the information provided as a guide.

The CPT members were instructed that they could use, combine or revise the statements
provided, or develop new ones. The goal statements were then attached to the meeting-room
wall, grouped into similar topics, combined, rewritten, and agreed upon.

Some of the statements were determined to be better suited as objectives or actual mitigation
projects, and were set aside for later use. Based upon the planning data review, and the
process described above, the CPT developed the final goal statements listed below. None of
the final goal statements are the same as those provided on the alphabetized list. The goals
and objectives provide the direction for reducing future hazard-related losses in Metropolitan
Nashville - Davidson County.

GOAL #1: Reduce exposure to hazard related losses for existing and future
development.

Objective 1.1: Strengthen the existing flood hazard mitigation program.

Objective 1.2: Protect critical facilities, utilities, and infrastructure.

Objective 1.3: Improve the coordination of severe weather mitigation actions.

Objectivel 4: Develop a coordinated set of mitigation actions that address geological

hazards (earthquakes, sinkholes, and landslides).

GOAL #2: Promote awareness of hazards and vulnerability among citizens,
business, industry and government.

Objective 2.1: Develop a seasonal multi-hazard public education campaign to be
implemented annually.
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GOAL #3: Maximize use of available funding.

Objective 3.1: Identify multiple objective opportunities that can be used to support
mitigation activities.

Objective 3.2: Identify and analyze project cost share options.

Objective 3.3: Submit mitigation project applications annually at a minimum.
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IDENTIFICATION OF MITIGATION MEASURES

Following the goal setting meeting, the CPT conducted a brainstorming session to generate a
set of viable alternatives that would support the selected goals. Each CPT member was
provided with the following list of categories of mitigation measures:

Prevention;

Property Protection;
Structural Projects;

Natural Resource Protection;
Emergency Services; and
Public Information.

Potential mitigation measures within each of the six categories were presented to the CPT at
the monthly meeting in June (see Appendix A). A facilitated discussion examined and
analyzed the alternatives. Then, with an understanding of the alternatives, the CPT generated
a list of preferred mitigation actions to be recommended. Similar to the goal-setting activity,
the CPT included all previously recommended mitigation actions from existing Metro
mitigation plans in its review. This process reinforced Metro’s use of the Multi-Hazard
Mitigation Plan as an umbrella document for all exiting mitigation plans mentioned in Section
3. Thus, this plan puts forth existing recommendations that are still to be implemented in
addition to the new recommendations that resulted from the CPT’s detailed Risk Assessment
process. This plan serves as an update to the existing mitigation plans by identifying the
recommendations from previous plans that have already been implemented and by
reprioritizing those that remain.

Once the old and new mitigation actions were identified, the CPT members were provided
with decision-making criteria to prioritize the recommended actions. FEMA’s recommended
“STAPLE/E” criteria set (social, technical, administrative, political, legal, economic, and
environmental criteria) was utilized in order to help decide why one recommended action
might be more important, more effective, or more likely to be implemented than another.

With these tools, the CPT then undertook an exercise to
prioritize the recommended mitigation measures. CPT
members were provided with colored “stars”: three red,
three blue, and three green. Each color represented
either high, medium, or low priority with regard to the
importance, and each color was assigned a
corresponding value (high = 5 points, medium = 3
points, and low = 1 point).

CPT members then voted for their preferred mitigation
measures by placing their “stars” on specific mitigation
measures. Team members were allowed to place as Figure 5.1 Priority “Stars”
many as they wished of any or all colors on any one

recommendation or to spread the stars among multiple mitigation actions. They were allowed
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to trade “‘stars”, or otherwise negotiate with any other Team member, and they did not have to
use all of their “stars” if they did not wish to do so. This process provided both consensus and
priority for the CPT recommendations.

THE MITIGATION STRATEGY

The results of the planning process, the Risk Assessment, the Goal Setting, the Identification
of Mitigation Measures, and the hard work of the CPT led to the Action Plan presented

herein.

It also helped the CPT clearly comprehend and identify the overall mitigation

strategy that will lead to the implementation of the Action Plan.

All of the recommendations set forth fall into four easily identifiable strategies:

1.

ENFORCE existing rules, regulations, policies and procedures. Communities can
reduce future losses not only by pursuing new programs and projects, but also by
paying closer attention to what’s already “on the books.”

EDUCATE the community on the hazard information that Metro has collected and
analyzed through this planning process so that the community understands what
disasters can happen, where disasters might occur, and what they can do to prepare
themselves better. As part of public education, publicize the “success stories” that are
achieved through the CPT’s ongoing efforts.

IMPLEMENT the Action Plan, much of which is comprised of reiterating
recommendations that have previously been made as a result of existing community
plans.

MOM --- ardently monitor “Multi-Objective Management” opportunities, so that
funding opportunities may be shared and “packaged” and broader constituent support
may be garnered.
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ACTION PLAN

The Action Plan presents the prioritized recommendations for Metro to pursue in order to
lessen the vulnerability of people, property, infrastructure, and natural and cultural resources
to future disaster losses. The recommendations are presented in order of priority to the
community both in terms of need and effectiveness. The recommendations are also listed
under the corresponding developed goal. Each recommendation includes a cost estimate and
community benefit to meet the regulatory requirements of DMA. Action items that have
already been completed or that were not recommended are included at the end of this section.

GOAL #1: Reduce exposure to hazard related losses for existing and future
development.

Objective 1.1: Strengthen the existing flood hazard mitigation program.

Objective 1.2: Protect critical facilities, utilities, and infrastructure.

Objective 1.3: Improve the coordination of severe weather mitigation actions.

Objective 1.4: Develop a coordinated set of mitigation actions that address geological

hazards (earthquakes, sinkholes, and landslides).

RECOMMENDED ACTION 1:

Of the 26 defined watersheds within Davidson County, detailed basin studies have been
performed on 13. Within each basin study, multiple alternatives were developed to relieve
flooding and associated damages. These multiple alternatives were then compiled and
prioritized within the Major Capital Improvement Program Planning and Prioritization report.
Prioritization of alternatives was based upon:

First Cost;

Yearly Cost;

Benefit/Cost Ratio; and

Number of Homes Removed from 100-Year Floodplain.

el NS

Based upon the priority list, the action plan recommends that Metro initiate design and
construction of high priority capital improvement projects.

Source: Floodplain Management Plan
Mitigation Category:  Structural Projects
Responsible Office: MWS

Priority (H, M, L): High

Cost Estimate: Excess $1 million (construction cost)
Community Benefit: Life Safety; Flood protection
Potential funding: HMGP; PDM; FMA

Schedule: Within 5 years
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RECOMMENDED ACTION 2:

Communities often prohibit critical facilities or hazardous uses from the floodway or the
entire floodplain. While a building may be considered protected from the 100-year flood, a
higher flood or an error on the builder’s or operator’s part could result in a greater risk than
the community is willing to accept. If a critical facility must be located in a floodplain, then it
should be designed to stringent protection standards and have flood evacuation plans. Metro
does not currently have any special provisions for critical facilities.

The CPT recommends that ordinance language to provide added protection for critical
facilities and prohibit hazardous materials and public health hazards from the floodplain is
drafted, circulated for review and adopted.

Source: Community Rating System Action Plan

Mitigation Category: Prevention

Responsible Office: MWS; Metro Planning; Metro Codes

Priority (H, M, L): High

Cost Estimate: Staff Time; Five to ten days of staff time to get the regulation
adopted. Enforcing the new standard would be part of ongoing
permit enforcement work.

Community Benefit:  Critical facility protection

Potential funding: Existing Budget
Schedule: Within 2 years
RECOMMENDED ACTION 3:

A community flood response plan must specify steps to be implemented when a flood
warning is issued, such as when and which streets to close, when to order an evacuation, when
and what equipment should be moved to high ground, etc.

The Mayor’s Office of Emergency Management (OEM) should review the costs and benefits
of preparing a detailed flood response plan that identifies specific actions to take at different
flood level predictions.

Source: Community Rating System Action Plan

Mitigation Category:  Emergency Services

Responsible Office: OEM

Priority (H, M, L): High

Cost Estimate: $25,000 or less

Community Benefit:  Effective, coordinated response, reducing losses, eliminating
gaps and duplications in response activities

Potential funding: FMA, HMGP, Existing Budget

Schedule: Within 3 years
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RECOMMENDED ACTION 4:

Metro Nashville’s Special Flood Hazard Areas include 107.9 river miles of approximate A
Zones, where FEMA did not provide base flood elevations. Most of these areas are slated for
studies that will provide flood elevations and floodways.

The studies underway in the approximate A Zones should be completed and adopted into
Metro’s floodplain regulations. The studies should then be submitted to FEMA with a request
to revise the FIRM.

Source: Community Rating System Action Plan
Mitigation Category: Prevention
Responsible Office: MWS

Priority (H, M, L): Medium

Cost Estimate: Approximately $1,500 per river mile of each approximate
A Zone

Community Benefit: Life Safety; Regulating development to a defined flood
elevation

Potential funding: CTP; HGMP; PDM; USACE

Schedule: Within 5 years

RECOMMENDED ACTION 5:

Develop a property acquisition plan and associated policies to acquire properties in the
repetitive loss areas.

Source: Floodplain Management Plan

Mitigation Category:  Property Protection

Responsible Office: MWS

Priority (H, M, L): Medium

Cost Estimate: $20,000

Community Benefit:  Life Safety; Flood protection; Reduced losses; Development of
greenway; stormwater management

Potential funding: HMGP; PDM; FMA
Schedule: Within 5 years
RECOMMENDED ACTION 6:

OEM has installed and continually updates a software program (E-Stat) that provides contact
information and the geographical location of the following facilities within the Metro area:
Title III facilities, critical facilities, and service facilities such as Metro ECC, Metro Fire
Stations, NES, MWS facilities, Metro Police precinct stations, hospitals, nursing homes,
schools, and daycares.
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WebEOC is a software program with required associated hardware, LCD Panels and
projectors. WebEOC will provide emergency management checklists during EOC activation.
It will also provide real time multi-media with plotted incident sites and damage / impact
areas based on Computer Aided Dispatch (CAD) data and field reports.

Fund, acquire, and install appropriate hardware and software.

Source:

Mitigation Category:
Responsible Office:
Priority (H, M, L):
Cost Estimate:
Community Benefit:

Potential funding:
Schedule:

OEM Local Hazard Mitigation Plan

Emergency Services

OEM

Medium

Approximately $25,000

Modeling would allow fit-gap analysis to determine optimum
solutions; maximize efficiency in response and recovery
activities; forecast and prioritize problem areas

Public-Private partnerships

Within 2 years

RECOMMENDED ACTION 7:

Channels and detention basins can lose their carrying capacities due to debris
accumulation, sedimentation, and the growth of vegetation. This loss may be prevented
through the enforcement of regulations that prohibit dumping in streams and other
portions of the drainage system. Regulations should:

® Prohibit dumping ANY material in a channel or basin that could cause an obstruction to
flows. Ordinances prohibiting pollutants or causing nuisances are not sufficient by

themselves;

e [dentify of an officer or office responsible for enforcement and monitoring

compliance; and

¢ Include provisions for penalties and abatement of violations.

The Metro Department of Law should draft stream-dumping regulations.

Source:

Mitigation Category:
Responsible Office:
Priority (H, M, L):
Cost Estimate:

Community Benefit:

Potential funding:
Schedule:

Community Rating System Action Plan

Prevention; Natural and Beneficial Functions

MWS; Metro Legal

Medium

Two to three days for developing the ordinance and procedures.
The cost of enforcing the regulations is not included here, as
that would be dependent on the number of violators.
Maintaining a stormwater drainage system that operates at
design capacity

Existing Budget

Within 5 years
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RECOMMENDED ACTION 8:

Metro’s emergency management program, in conjunction with Public Works, has installed
several flood-warning gages in some county streams and creeks. The coverage of these gages
is for only three of the county’s 14 repetitive flooding creeks and streams.

An additional 11 gages are recommended for total coverage of the community.
Source: OEM Local Hazard Mitigation Plan

Mitigation Category:  Emergency Services
Responsible Office: OEM

Priority (H, M, L): Medium
Cost Estimate: $10,000 - $15,000 annual maintenance
Community Benefit: Improved warning, increased lead time on warning systems and
mitigation efforts, reduced losses, life safety
Potential funding: Coordinate with NPDES gauging needs where possible; USGS
Schedule: Within 5 years
RECOMMENDED ACTION 9:

The MWS Stormwater Division’s drainage maintenance section currently removes debris and
obstructions in response to complaints and reports of problems. Although staff is increasing,
there are not enough people to inspect the entire drainage system once a year. There is also
no written set of procedures.

The MWS Stormwater Division should review the costs and benefits of formalizing Metro’s
inspection and maintenance program to include detention facilities as well as streams and
ditches.

Source: Community Rating System Action Plan

Mitigation Category:  Structural Projects

Responsible Office: MWS

Priority (H, M, L): Medium

Cost Estimate: The entire drainage system would need to be mapped, streams
and basins deserving of annual inspections and maintenance
would need to be identified, and procedures would need to be
written and approved. The total cost of removing small
obstructions found by more frequent inspections before causing
a problem would be less than removing large obstructions later.

Five (5) days of staff time.

Community Benefit: Life Safety; Property Protection; Pro-active approach to flood
mitigation; FEMA eligibility

Potential funding: Existing Budget

Schedule: Within 5 years
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RECOMMENDED ACTION 10:

The CPT determined that geological hazards were adequately prevented in subdivision
development through the designation of critical lots. Lots are designated critical during the
preliminary plat review process based on soil conditions, degree of slope or other lot features,
and to address concerns relating to the feasibility of construction. In order to determine the
best method for addressing geological hazards, it is recommended that geological hazard
ordinances from communities similar to Metro be identified, collected, and reviewed as part
of the process of modifying the critical lot concept. However, outside of subdivision
development, the critical lot concept is not utilized.

It is recommended that the definition of a critical lot be expanded to include specific
geological details and defined subjectively during plat review and that the critical lot concept
be used in review of other developments.

Source: Community Planning Team
Mitigation Category: Prevention
Responsible Office: MWS:; Metro Codes

Priority (H, M, L): Medium

Cost Estimate: Staff Time

Community Benefit:  Life Safety

Potential funding: Existing Budget

Schedule: Within 3 years
RECOMMENDED ACTION 11:

Current NFIP riverine regulatory standards require that new residential buildings in the
Special Flood Hazard Area (SFHA) have their lowest floor at or above the base flood
elevation. Non-residential buildings may be floodproofed to the base flood elevation. Many
regulatory standards adopted by communities provide increased protection to new
development and redevelopment. Examples of the regulatory standards include:

¢ Foundation protection: Flood and erosion requirements can protect buildings on fill
against differential settling as well as scour and erosion.

¢ Cumulative substantial improvements: The NFIP allows improvements valued at
up to 50% of the building’s pre-improvement value to be permitted without meeting
the flood protection requirements. Over the years, a community may issue a
succession of permits for different repairs or improvements to the same structures.
This can greatly increase the building’s overall flood damage potential.

e Compensatory storage: Buildings built on fill and elevated above the base flood
elevation meet the NFIP rules. However, when fill or buildings are placed in the
floodplain, the flood storage areas are lost and flood heights will go up because there
is less room for the floodwaters. This is particularly important in smaller watersheds
which respond sooner to changes in the topography.

e Protecting shorelines: Regulations that require new floodplain developments to
avoid or minimize disruption to shorelines, stream channels, and their banks.
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e Low density zoning: The fewer structures built in the floodplain, the better.
Regulatory standards may zone areas to keep them substantially open. This includes
undeveloped land within low density zoning districts, as well as for areas developed in
accordance with the density requirements.

Existing permit procedures should be reviewed or revised, as needed, to ensure that the
provisions of the ordinances are fully implemented. In addition, permit records should be
reviewed to verify that Metro can document enforcement of the ordinances.

Source: Community Rating System Action Plan
Mitigation Category: Prevention
Responsible Office: MWS; Metro Codes

Priority (H, M, L): Medium

Cost Estimate: Staff Time
Community Benefit: Life Safety
Potential funding: Existing Budget
Schedule: Within 2 years

RECOMMENDED ACTION 12:

MWS Drainage Maintenance staff should make site visits in response to complaints or
inquiries from property owners. Staff should be trained in retrofitting techniques and be
comfortable providing retrofitting guidance during site visits.

Source: Community Rating System Action Plan
Mitigation Category:  Property Protection
Responsible Office: MWS

Priority (H, M, L): Medium
Cost Estimate: $5,000 for 2-day on-site course for staff
Community Benefit: Reduce losses, complaints, and staff time in responding to
complaints
Potential funding: Existing Budget; TEMA
Schedule: Within 2 years
RECOMMENDED ACTION 13:

The CPT determined that severe weather hazard mitigation actions and coordination would be
best addressed under the goal of public awareness (Goal #2, Recommended Action 15).

The severe weather hazards of drought and wildfire, extreme temperatures, thunderstorms
and high winds, tornadoes; and winter storms are recommended to be included in a multi-
hazard, seasonal Public Awareness Program.
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RECOMMENDED ACTION 14:

Communities that participate in the National Flood Insurance Program (NFIP) often have
difficulty determining whether structures meet the NFIP definition of being substantially
damaged. This is particularly true after a major flood or other disaster in which large numbers
of buildings have suffered damage and there is a pressing need to provide damage
determinations so that reconstruction can begin. Structures in Special Flood Hazard Areas that
are substantially damaged must be brought into compliance with the minimum requirements
of that local ordinances and the NFIP. To assist communities in making such determinations,
FEMA developed the Residential Substantial Damage Estimator (RSDE) software, which
provides guidance in estimating building value and damage costs for both single family and
manufactured homes. Based on the regulatory requirements of the NFIP, it is intended to be
used in conjunction with industry-accepted residential cost estimating guides.

It is recommended that Metro personnel participate in training in the use of the RSDE
program.

Source: CPT

Mitigation Category: Prevention

Responsible Office: OEM

Priority (H, M, L): Low

Cost Estimate: $5,000 for 2-day on-site course for staff

Community Benefit: Improved enforcement of substantial damage regulations;
mitigated structures; increased eligibility for ICC (increased
cost of compliance)

Potential funding: Existing Budget; TEMA

Schedule: Within 2 years
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GOAL #2: Promote awareness of hazards and vulnerability among citizens,
business, industry and government.

Objective 2.1: Develop a seasonal multi-hazard public education campaign to be
implemented annually.

RECOMMENDED ACTION 15:

Develop and conduct a multi-hazard, seasonal Public Awareness Program that provides
citizens and businesses with accurate information describing the risk and vulnerability to
natural hazards, and is implemented on an annual basis.

Metro is subject to several natural hazards, each which poses a different degree of risk and
associated vulnerability. Some hazards have a combination of attributes, including a high
likelihood of occurrence, a specific location that are likely to be affected, and proven
approaches that can reduce the impact; therefore the CPT has recommended that specific
actions be taken in regards to these hazards. For other hazards, where either the likelihood of
occurrence is very low, or the area of likely impact cannot be specified, or there is very little
that can be done to reduce the impacts of the hazard, the CPT has determined that the best
approach would simply be public awareness. An educational program for the community
should include information describing historical events and losses, the likelihood of future
occurrences, the range of possible impacts, appropriate actions citizens can take to save lives
and minimize property damage, and resources for additional information. Any information
provided through this effort should be accurate, specific, timely, and consistent with current
and accepted local emergency management procedures as promoted by the Tennessee
Emergency Management Agency (TEMA), the Mayor’s Office of Emergency Management
(OEM), the CRS Public Outreach (Activity 330), and the American Red Cross.

In order to implement a Public Awareness Program, the following actions are recommended:

¢ Establish a Public Information Committee with the responsibility for developing a
Public Awareness Program highlighting the following topics:

e  Wind mitigation techniques such as safe rooms, securing of roofs and
foundations, and strengthening garage doors;

e Information on geological hazards including landslide and sinkhole risk
areas;

e Information on flood hazards and flood insurance; and

e Winter storm tips including driving and emergency preparedness Kkits.

e Use a variety of information outlets including local news media, distribution of
brochures and leaflets, water bill inserts, websites, and public service
announcements. Current brochures and flyers should be put on display in Metro
office buildings, libraries, and other public places. In addition, information should
be linked to billing e-payments.
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e Develop public-private partnerships and incentives to support public education
activities, including displaying hazard models at schools, OEM, NWS, Home
Depot, Lowes, Homebuilder shows, Realtor organizations, and other events and
locations.

® Investigate opportunities to cooperate with the Greater Nashville Association of
Realtors in preparing the public information program strategy. Possibilities include
developing a real estate agents’ brochure or a process whereby real estate agents
disclose hazard information to potential property purchasers, for example through
the MLS listing services.

e (Continue all public information activities currently taking place. Review
effectiveness and revise accordingly.

Source: CPT and Community Rating System Action Plan

Mitigation Category: Public Information

Responsible Office: MWS; OEM; Chamber of Commerce; Realtor Board

Priority (H, M, L): High

Cost Estimate: $5-20,000, depending upon printing and mailing costs, level of
volunteer participation, and scope and frequency of events.

Community Benefit: Life-Safety, Relatively Low Cost, Multi-Hazard program is
efficient, relies upon work already accomplished by CPT and
others.

Potential funding: 5% state set aside from future HMGP funding and PDM funds

Schedule Part of a seasonal multi-hazard public awareness campaign

RECOMMENDED ACTION 16:

Metro Water Services should request the state NFIP Coordinator to conduct Agent and
Lender Workshops in support of the community’s overall NFIP program efforts.

The workshops provide updated program information, responsibilities and requirements for
two critical components of the NFIP delivery: insurance agents and lending institutions. Both
of these workshops are available through the Technical Assistance provided by the state NFIP
Coordinator.

CPT discussions during the developing this plan highlighted two common issues. First,
citizens are receiving unclear, mixed, inconsistent or inaccurate information regarding the
NFIP and their individual policies. One method of addressing this issue is to ensure that
independent insurance agents, the most common source of flood insurance policies and policy
information to policy holders, are offered on-going training opportunities to maintain their
proficiency regarding the NFIP program and program changes.

Second, since low-interest rates have been available for the past two years, the CPT
anticipated, but could not verify, that there would be an increase in the number of flood
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insurance policies in force as people either refinanced their homes or took out other home-
equity loans, which would trigger the mandatory flood insurance purchase requirement on
federally backed mortgages. One method of addressing this issue is to ensure that lending
institutions, the most common source of federally backed mortgages, are offered on-going
training opportunities to maintain their proficiency regarding the NFIP program and their
responsibilities within that program.

Source: CPT

Mitigation Measure: Prevention

Responsible Office: Metro Water Services

Priority: High

Cost Estimate: Staff time for workshop coordination and delivery

Community Benefit: Increased policy base and more accurate information regarding
policy coverages by the policy holder.

Potential Funding: None required. This is a service of the state NFIP Coordinator.

Schedule: 2005

RECOMMENDED ACTION 17:

MWS currently sends an annual mailing to the approximate 10,000 properties located within
the 100-year floodplain.

It is recommended that MWS Stormwater Division continue the mailing and that the mailing
be modified to include other natural hazards of concern that have been identified through the
hazard mitigation planning process.

Source: Community Rating System Action Plan

Mitigation Category: Public Information

Responsible Office: MWS

Priority (H, M, L): Medium

Cost Estimate: Staff time is required to produce and review approximately

10,000 individual digital pamphlets. The pamphlets must be
printed, folded, sealed, and posted in accordance with US Postal
Service requirements. Assume one week of staff time in addition
to approximately $5,000 in printing and postage costs.

Community Benefit: The annual mailing is distributed to all properties of the SFHA
and those additional areas known to have flooding problems. The
notice clearly explains that the recipient’s property is subject to
flooding. The mailing recommends flood insurance coverage and
protection measures undertaken by building-owners.

Potential funding: Existing Budget

Schedule: Annually
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RECOMMENDED ACTION 18:

According to insurance agents, on of the greatest impediments to selling flood insurance is the
difficulty of obtaining accurate flood insurance rating zone and building elevation data. By
providing this data on the community website, the information is readily accessible to any
inquirer (e.g., no payment of money is needed). The elevation certificates may be in the form
of a searchable database, scanned elevation certificates, or any other format that makes the
data available. Additionally, the relatively low setup cost would be more than paid for by the
reduced staff time needed to retrieve elevation certificate data and answer questions from
inquirers. By referring people to the website, staff would be free to handle technical issues
and permit reviews.

Discussions should be held with Metro website staff on the best way to post Elevation
Certificate data on the website and procedures to maintain the data.

Source: CPT and Community Rating System Action Plan
Mitigation Category: Public Information

Responsible Office: MWS

Priority (H, M, L): Low

Cost Estimate: Staff Time

Community Benefit: Public Information

Potential funding: Existing Budget

Schedule: Within 2 years

RECOMMENDED ACTION 19:

Due to the historically perceived threat of nuclear attack, fallout shelters have been designed
and constructed throughout the Metro area.

The CPT recommends completing an inventory of these existing shelters and utilizing them as
“tornado safe” places and shelters. The inventory should be published community access.

Source: CPT
Mitigation Category:  Emergency Services; Public Information
Responsible Office: OEM

Priority (H, M, L): Low

Cost Estimate: Staff Time

Community Benefit: Life Safety

Potential funding: Existing Budget; TEMA
Schedule: Within 2 years
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GOAL #3: Maximize use of available funding.

Objective 3.1: Identify multiple objective opportunities that can be used to support
mitigation activities.

Objective 3.2: Identify and analyze project cost share options.

Objective 3.3: Submit mitigation project applications annually at a minimum.

RECOMMENDED ACTION 20:

A flood threat recognition system tells emergency management officials that a flood is
coming. Examples of creditable systems include river stage predictions from the National
Weather Service and using local gages to predict flood crests and times. Flood crest
prediction programs are currently in place on the Cumberland and Harpeth Rivers.

The Mayor’s Office of Emergency Management (OEM), with help from the MWS Stormwater
Division’s engineers, should review the costs and benefits of developing flood crest prediction
programs for other streams with reporting gages.

There are more rain and river gages on smaller streams that are monitored, but additional
work would be needed to translate readings into a crest prediction. These gages include Mill
Creek at Antioch, Browns Creek at the State Fairgrounds, and Whites Creek at Bordeaux.

Source: Community Rating System Action Plan

Mitigation Category: Emergency Services

Responsible Office: OEM in conjunction with MWS

Priority (H, M, L): Medium

Cost Estimate: One half (Y2) day of staff time for documentation of the

Cumberland and Harpeth River gages; $10,000 to develop crest
prediction programs for other streams. Additionally there is an
existing cost of $165,000 for current monitoring efforts. This
cost is shared equally by Metro and the USGS.

Community Benefit: Public Safety

Potential funding: NWS: USGS; HMGP, FMA
Schedule: Within 5 years
RECOMMENDED ACTION 21:

Dams can create a false sense of security for floodplain residents. Unlike levees, they
do not need flood conditions to fail. They can be breached with little or no warning and
send a wall of water downstream. The combination of high velocity, great depth, and
short notice has proven particularly deadly and destructive. One way to minimize this
hazard is to enforce construction and maintenance standards. This is usually done
through a state dam safety program.
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Tennessee state law exempts “farm ponds” from state regulations. The Tennessee Department
of Environment and Conservation reports that of the 1,100 dams in the state, over 500 qualify
as farm ponds, which are any privately owned dams that are not open to the public.

There are 16 such farm pond dams in Davidson County, eight of which are considered “high
hazard” dams. “High hazard” means that their failures would likely kill or injure someone.
Since 1973, 37 dams in Tennessee have failed, 33 of which were unregulated.

Metro officials should talk to their state legislators and Tennessee Department of
Environment and Conservation staff about the feasibility of amending the State’s dam safety
laws.

Source: Community Rating System Action Plan

Mitigation Category: Emergency Services

Responsible Office: MWS and OEM

Priority (H, M, L): Low

Cost Estimate: Staff Time; because changing a state law involves political

contacts and discussions, a cost for technical staff time or
consultant expenses cannot be estimated. It would take one to two
days to prepare a background paper on the issues.

Community Benefit: Public Safety

Potential funding: Existing Budget

Schedule: Within 5 years

RECOMMENDED ACTION 22:

Cooperating Technical Partners (CTPs) are communities, regional agencies, or states that
have the interest and capability to be active partners in FEMA’s flood mapping program.
CTPs enter into an agreement that formalizes their contribution and commitment to flood
mapping. The objective of the program is to maximize limited funding by combining
resources and help maintain consistent national standards.

Metro’s Stormwater Division should pursue a Cooperating Technical Partner agreement
with FEMA in order to get its mapping standards to better fit local conditions or make the
community a higher priority for mapping support.

Source: Community Rating System Action Plan

Mitigation Category: Prevention

Responsible Office: MWS

Priority (H, M, L): Low

Cost Estimate: Staff Time

Community Benefit: Formalization of community contribution and commitment to

flood mapping. CTP program maximizes limited funding by
combining resources and helps to maintain consistent national

standards.
Potential funding: Existing Budget
Schedule: 2005
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RECOMMENDED ACTION 23:
Develop a financial strategy to design and construct large capital improvement projects.

The strategy shall incorporate a cost-sharing plan to leverage local, state, and federal funding
for stormwater management activities and projects.

Source: Floodplain Management Plan
Mitigation Category: Structural Projects
Responsible Office: MWS

Priority (H, M, L): Low

Cost Estimate: $40,000

Community Benefit: Life Safety

Potential funding: Existing Budget; TEMA
Schedule: 2005

RECOMMENDED ACTION 24:

FEMA offers two programs, the Hazard Mitigation Grant Program (HMGP) and the Flood
Mitigation Assistance (FMA) Program, to assist local communities with reducing future
losses of lives and properties due to disasters. The HMGP provides grants to local
communities to implement long-term hazard mitigation measures such as the elevation,
acquisition, or relocation of flood-prone structures after a major disaster declaration. The
FMA program provides grants to communities for projects that reduce the risk of flood
damage to structures that have flood insurance coverage. FEMA's mitigation grant programs
are administered by the TEMA, which prioritizes and selects project applications developed
and submitted by local jurisdictions.

The CPT recommends applying annually for potentially available HMGP and FMA grants.

Source: CPT

Mitigation Category: Property Protection; Structural Projects

Responsible Office: MWS and OEM

Priority (H, M, L): Low

Cost Estimate: Staff Time to complete grant application

Community Benefit: Potential funding sources for action items of this Mitigation Plan
Potential funding: Existing Budget

Schedule: Annually
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COMPLETED ACTION ITEMS

Recommended mitigation action items from several existing community plans have already
been implemented by Metro. This demonstrates not only the current capability of Metro to
counter identified hazards through existing policies, regulations, programs, and procedures,
but also the ongoing commitment of Metro to protect the community and mitigate the
damaging effects of hazards. Completed action items are presented below.

COMPLETED ACTION 1:

Develop a plan and schedule to modify and enhance the existing floodplain management
regulations with the intent of minimizing future flooding within the floodplain.

Source: Floodplain Management Plan

Responsible Office: MWS

Status: A Stormwater Regulation Review Committee (SR2C) has been formed to advise
Metro Water Services and consultant team on revisions and enhancements to stormwater
management regulations and associated processes.

COMPLETED ACTION 2:

Develop formalized policies (level-of-service and extent-of-service) for maintenance of the
stormwater drainage system.

Source: Floodplain Management Plan and Community Rating System Action Plan
Responsible Office: MWS

Status: Draft policies addressing level-of-service and extent-of-service have been prepared in
order to define the areas where maintenance work will be preformed by MWS Stormwater
Division staff.

COMPLETED ACTION 3:

Develop a GIS database of all stormwater detention structures and BMP facilities within
Metro Nashville and Davidson County. Upon completion of database, develop a routine
maintenance schedule to ensure proper detention and water quality functions of stormwater
facilities.

Source: Floodplain Management Plan

Responsible Office: MWS

Status: The GIS database was completed in 2003 based upon the available data through
2002. A maintenance schedule using the GIS database was initiated in June of 2004. The
MWS Stormwater Division Maintenance Staff estimate that they inspect 100 stormwater
structures each month. The inspection program is performed in conjunction with system
maintenance for documentation purposes.
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COMPLETED ACTION 4:

Double the number of stormwater infrastructure maintenance crews (four to eight) that handle
maintenance problems and dedicate appropriate equipment to perform maintenance.

Source: Floodplain Management Plan

Responsible Office: MWS

Status: The MWS Stormwater Division currently employs eight maintenance crews. The
crews are assigned to large ditch maintenance, stormwater inlet construction, stormwater inlet
cleanout, and masonry.

COMPLETED ACTION 5:

Metro should begin a practice to place deed restrictions on all flood-prone lands purchased
with public funds.

Source: Community Rating System Action Plan

Responsible Office: MWS

Status: Deed restrictions were revised and/or placed on all floodprone lands purchased with
public funds during 2004 as a part of the CRS annual review and update.

COMPLETED ACTION 6:

Metro Nashville’s Emergency Operations Center (EOC) is co-located with the 911 center,
which also houses police and fire/EMS communications divisions. Because the EOC is co-
located and is not a stand-alone facility, Metro lacks redundancy for direction and control,
emergency communications, and 911 service in the event that this facility becomes unusable.

Source: OEM Local Hazard Mitigation Plan

Responsible Office: OEM

Status: As an alternative to constructing a new EOC facility, an audit performed in 2001
stated that the primary need was for an alternate Emergency Communications Center (ECC).
OEM collaborated with E-911 officials to fully equip a second site as a backup for the
primary ECC, which remains at the existing EOC location. Initial planning such as siting
potential locations and earmarking capital improvements funding are underway so that a new,
state-of-the-art primary emergency communications center can be built for Metro.

COMPLETED ACTION 7:

Develop GIS database of insurable structures within the designated floodplain, particularly
including the repetitive loss areas. The database shall contain detailed structure elevation and
floodplain data.

Source: Floodplain Management Plan

Responsible Office: MWS

Status: Developed for the repetitive loss homeowner mailouts, a database of parcels and
structures located in the floodplain has been linked to existing elevation certificate
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information. This information is provided to all homeowners located in the floodplain on an
annual basis. Approximately 10,000 homeowners currently receive a residence-specific
mailout.

COMPLETED ACTION 8:

Initiate a multi-year comprehensive watershed study for Mill Creek, the largest watershed in
Davidson County, Mill Creek. Repetitive loss areas are identified on Mill Creek mainstem
and two tributaries, Sevenmile Creek and Whittemore Branch. The watershed study will
identify flooding problems and develop capital improvement projects to remedy flooding
problems.

Source: Floodplain Management Plan

Responsible Office: MWS

Status: The US Army Corps of Engineers, Nashville District, in conjunction with AMEC,
will complete floodplain inundation mapping and floodway analysis for the following streams
in the Mill Creek Watershed: Mill Creek, Sevenmile Creek, Sorghum Branch, Whittemore
Branch, Sims Branch, Tributary A, Tributary B, Collins Creek, Turkey Creek, Indian Creek,
and Holt Creek. The watershed study will be the first study to utilize new HEC software,
HEC-HMS version 3.0. The 107 square mile watershed is subdivided into 129 subwatersheds
that are further broken down into 200-meter grids (10 acres). Each grid is defined with
unique parameters, such as impervious surface area, loss rates, and land use that have been
derived from existing Metro GIS data. Newly developed GIS tools will use watershed
management practices for stormwater and planning purposes.
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OTHER ACTION ITEMS CONSIDERED

Not all of the mitigation actions presented to and/or discussed by the CPT and SR2C became
recommended action items. Action items may not have been considered to be cost-effective
or support the community’s goals. Additionally, action items may have lacked political
support, constituent support, and funding. Action items not recommended or included in the
priority list are presented below for each identified hazard.

GEOLOGICAL HAZARDS

As previously noted, steep slopes, present throughout the Metro area, specifically in south-
central Davidson and north-central Williamson Counties, have the potential to be unstable.
Landslides have also occurred in this area due to construction-altered colluvium soils on steep
slopes adjacent to the Highland Rim escarpment. The CPT and SR2C discussed the following
potential mitigation measures to address these geological hazards:

» Require a stronger, institutionalized methodology of identifying “at risk” soils;

» Require geotechnical studies and engineered solutions for ‘“at risk” soils or
“critical sites”;

» Identify site specific road-cut issues for county, state, and private roadways; and
o Create standard road-cut designs for specific slopes and/or given soils.

Assessment: The CPT and SR2C determined geological hazards within the metropolitan area
are adequately addressed through notification of the known hazards to grading permit
applicants during the plans review process. The CPT did not feel the historical losses from
geological hazards were significant enough to warrant additional regulation and expense on
the community.

SEVERE WEATHER HAZARDS

Severe weather hazards within the Metro area include drought, extreme temperatures,
thunderstorms and high winds, tornadoes, and winter storms. Severe winter storms and
tornadoes have been among the causes of significant losses to the community resulting in
presidential disaster declarations. The CPT and SR2C discussed the following potential
mitigation measures to address severe weather hazards:

» Improvements to the severe weather warning system.
Assessment: The CPT and SR2C determined the recently updated warning system with 70
siren locations within the community was adequate. Additional public education efforts
would be better suited to inform the community of the warning system and appropriate

emergency response actions. See Recommended Action Item #15.

e Construct tornado saferooms and/or seek vendor donation of one model saferoom.
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Assessment: The CPT and SR2C preferred the use of existing fallout shelters, previously
constructed due to the historically perceived threat of nuclear attack, to the new construction
of tornado saferooms. See Recommended Action Item #19.

o Update vegetation ordinances (i.e., urban forester, landscape ordinances,
supplement NES program)

Assessment: The CPT determined the existing urban forester, currently working within the
Metro Codes Department, sufficiently enforces the landscape ordinances at the present time.

o Development of tree-trimming program to lessen the risk of power outages by
falling limbs.

Assessment: The CPT the tree-trimming program operated by the Nashville Electric Service
adequately served the community.

e No action.

Assessment: The CPT and SR2C determined no action would be unacceptable due to the
significant losses to the community as noted in the multiple historic presidential disaster
declarations.

FLOODING HAZARD

Within Metro Nashville, projects that are required to implement stormwater management
practices must provide a detention facility. According to the 1999 Metro Stormwater
Management Manual, the release rate from any detention facility should approximate that of
the site prior to the proposed development for the 2-year through 10-year storms, with
emergency overflow capable of handling at least the 100-year discharge. The CPT and SR2C
discussed the following potential mitigation measures to address stormwater management
practices:

o The MWS Stormwater Division should review its standards to determine if storm
events larger than the 10-year event should be managed in retention basins.

Assessment: The CPT did not consider this action item a priority for the Multi-Hazard
Mitigation Plan. The action item did not receive any “stars” during the prioritization of
preferred measures. The CPT found this action item established an undue regulation on the
community, that the probability of storm events larger than the 10-year were not balanced by
the life of the structure itself. Upon further discussion, the CPT determined the flooding
hazard was sufficiently addressed in the other developed action items.
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Multi-Hazard Mitigation Plan
6.0 Plan Adoption

44 CFR 201.6(c)(5): “{The local hazard mitigation plan shall include} documentation that the plan has been
Jformally adopted by the governing body of the jurisdiction requesting approval of the plan (e.g.,City Council,
County Commissioner, Tribal Council).”

The Metropolitan Mayor adopted the Multi-Hazard Mitigation Plan by signing a promulgation
statement, effecting it as policy for Metropolitan Nashville and Davidson County. A copy of
this statement is included in Appendix A. This completes Step 9 of the Plan Development
Process: Formal Plan Adoption.
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Multi-Hazard Mitigation Plan

7.0 Plan Implementation and Maintenance

44 CFR 201.6(c)(4): “{The plan maintenance process shall include a} section describing the method
and schedule of monitoring, evaluating, and updating the mitigation plan within a five-year cycle.”

IMPLEMENTATION

Step 10 of the Plan Development Process: Implementation and Maintenance of the Plan is
critical to the overall success of Hazard Mitigation Planning. Upon adoption, the plan faces
the truest test of its worth: implementation. Implementation implies two closely related
concepts: action and priority.

While this plan recommends many worthwhile and “High” priority actions, the decision about
which action to undertake first will be the first issue that the CPT faces. Fortunately, there are
two factors that will help the CPT make that decision, items that have been prioritized during
planning and funding. Thus, pursuing low or no-cost high-priority recommendations will have
the greatest likelihood of being the first steps.

Another important implementation mechanism that is highly effective but low-cost, is to take
steps to incorporate both the recommendations and the underlying principles of this Hazard
Mitigation Plan into other community plans and mechanisms, such as Comprehensive
Planning, Capital Improvement budgeting, Economic Development goals and incentives, or
regional plans such as those put forth by the State Department of Transportation. Mitigation is
most successful when it is incorporated into the day-to-day functions and priorities of
government and development. The best chance for the plan’s success is if CPT staff and
elected officials maintain a vigilance to incorporate the plan into operations. This integration
is accomplished by a constant, prevailing, and energetic effort to network among programs
and to identify and highlight the multi-objective, “win-win” benefits for each affected
program, as well as the communities and constituents. This effort is achieved through the
routine actions of monitoring agendas, attending meetings, sending memos, and promoting
safe, sustainable communities.

In concert with these efforts, it is important to maintain constant monitoring of funding
opportunities that can be leveraged to implement some of the more costly recommended
actions. This will include creating and maintaining a bank of ideas on how any required local
match or participation requirement can be met. Then, when funding does become available,
the CPT will be in a position to capitalize upon the opportunity. Funding opportunities that
can be monitored include special pre- and post-disaster funds, special district budgeted funds,
state or federal ear-marked funds, and grant programs, including those that can serve or
support multi-objective applications.

Plan Implementation and Maintenance
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With the adoption of this plan, the CPT should be converted to a permanent advisory body
referred to as the Mitigation Coordinating Committee. This Committee, led by OEM, should
agree to commit to:

Act as a forum for hazard mitigation issues;

Disseminate hazard mitigation ideas and activities to all participants;

Pursue the implementation of the high priority, low/no-cost Recommended Actions;
Keep the concept of mitigation in the forefront of community decision-making by
identifying recommendations of this plan when other community goals, plans and
activities overlap, influence, or directly affect community vulnerability to disasters;
Maintain vigilant monitoring of multi-objective cost-share opportunities to assist the
community in implementing the Recommended Actions of this plan for which no
current funding or support exists;

Monitor implementation of this Plan;

Report on progress and recommended changes to the Metro Council; and

Inform and solicit input from the public.

The Committee will not have any powers over Metro staff; it will be an advisory body only.
Its primary duty is to see that the Plan is carried out successfully and to report to the Metro
Council and the public on the status of Plan implementation and mitigation opportunities in
Nashville and Davidson County. Other duties include reviewing and promoting mitigation
proposals, hearing stakeholder concerns about hazard mitigation, passing concerns on to the
appropriate entities, and posting relevant information on the Metro website.
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Plan maintenance implies an ongoing effort to monitor and evaluate the implementation of the
plan, and to update the plan as progress, roadblocks, or changing circumstances are
recognized.

This monitoring and updating will take place through a semi-annual review by OEM, an
annual review through the standing CPT or Mitigation Coordinating Committee, and a 5-year
written update to be submitted to the state and FEMA Region IV, unless disaster or other
circumstances (e.g., changing regulations) lead to a different time frame. CRS requires an
annual re-certification report.

When the Committee reconvenes for the review they will coordinate with all of the
stakeholders that participated in the planning process, or that have joined the Committee since
the inception of the planning process, to update and revise the plan. Public notice will be
given and public participation will be invited, at a minimum, through available webpostings
and press releases to the local media outlets, primarily newspapers and AM radio stations.

The evaluation of the progress can be achieved by monitoring changes in the degree of
vulnerability identified in the plan. Changes in vulnerability status can be identified by
noting:

e Lessened vulnerability as a result of implementing Recommended Actions;
¢ Increased vulnerability as a result of failed or ineffective mitigation actions; and/or,
e Increased vulnerability as a result of new development (and/or annexation).

The plan will be updated via written changes and submissions, as the Committee deems
appropriate and necessary, and as approved by the Metropolitan Mayor.
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April, 2005

To:

Metro Departments and the Citizens of Metropolitan Nashville and Davidson County.

The Metro Nashville-Davidson County government continues to work toward ensuring
the safety and well-being of citizens and property against hazards that have the
potential for causing damage and/or loss of life. It is imperative that local government
agencies, as well as the citizens at large make plans to effectively mitigate against the
results brought about by the occurrence of such events. Accordingly, it is prudent to
take appropriate steps to lessen the potential effects of such events or to eventually
prevent their occurrence altogether. Reviewed and approved at the local, state and
federal levels of government, the 2004 Metro Nashville Natural Hazards Mitigation Plan
is one of many mechanisms through which these goals can be accomplished.

By virtue of the powers and authority vested in me by the Metropolitan Charter and the
Constitution of the State of Tennessee, and in accordance with the provisions of the
Tennessee Code Annotated and the Federal Civil Defense Act of 1950, as amended, as
Mayor of Metro Nashville-Davidson County, I hereby promulgate and issue, effective this
date, the Metro Nashville-Davidson County Natural Hazards Mitigation Plan. Further, I
declare this plan to be the official natural hazards mitigation plan for Metro Nashville-
Davidson County and its municipalities. It shall serve as the central policy and guidance
document for such mitigation actions, upon all agencies and political subdivisions within.

This plan is effective upon receipt and for execution when so directed. The Mayor's
Office of Emergency Management (OEM) is responsible for maintaining and updating
this plan, as required, in coordination with the appropriate departments, agencies and
the community at large.

Sincerely,

s
4

Bill Purcell, Mayor
Metropolitan Government of Nashville and Davidson County




Metropolitan Nashville - Davidson County
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APPENDIX A - PLANNING PROCESS

The Mayor’s Office of Emergency Management (OEM) and Metro Water Services (MWS),
contracted with AMEC Earth & Environmental (AMEC) to facilitate and develop this Multi-
Hazard Mitigation Plan. Key AMEC staff included the following:

Clancy Philipsborn, CFM, Lead Planner: Clancy Philipsborn, a national leader in hazard
mitigation, mitigation planning, and mitigation planning under DMA, lead the Multi-Hazard
Mitigation Planning project. Clancy has made significant contributions to the development of
FEMA’s mitigation program, their planning guidance and policies, and their mitigation
training materials since the program’s inception. Clancy brought 28 years of mitigation
planning and project experience to this effort. Specific tasks included:

e Establishing a planning organization for Nashville and Davidson County and all of
the participants;

® Meeting all of the DMA requirements as established by federal regulations,
following FEMA'’s planning guidance;

e Facilitating the entire planning process;

e (Coordinating the DMA planning process with the Community Rating System
planning process; and

® Developing and facilitating the Public Input process.

Cynthia Popplewell, P.E. and CFM, served as Project Engineer for this effort. Ms.
Popplewell has over 8 years of experience in water resources and storm water compliance
issues. She has worked in state and municipal governments in Indiana, Tennessee, Kentucky,
Alabama, Georgia, and North and South Carolina. She has experience preparing a CRS
complaint Floodplain Management Plan for the repetitive loss areas within Nashville
Davidson County, TN. Specific tasks included:

e [dentifying the data requirements that the participating counties, communities, and
other FEMA “eligible applicants” could provide, and conduct the research and
documentation necessary to augment that data;

® Assisting the facilitation of the planning process;

e Assisting in the Coordination of the DMA planning process with the Community
Rating System planning process; and

¢ Producing the Draft and Final Plan documents.
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Community Planning Team (CPT)

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of its mitigation plan must participate in the process.
The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The
following members participated on the Community Planning Team:

Agency / .
Attendee gency Phone E-mail
Company
Richard T. Byrd OEM 862-8530 Richard.Byrd @nashville.gov
Kevin Penney OEM 862-8530 Kevin.Penney @nashville.gov
Tom Palko MWS 862-4510 Tom.Palko @nashville.gov
Danny Smith MWS 862-4799 Daniel. Smith @nashville.gov
Stan Robinson MWS 862-4516 Stan.Robinson @nashville.gov
Jim Tarpy MWS 862-4503 Jim.Tarpy @nashville.gov
Michael Hunt MWS 880-2420 Michael. Hunt@nashville.gov
Winston Smith NES T47-3777 wsmith @nespower.com
Kim McDonough Metro 862-7181 Kim.McDonough @nashville.gov
Planning
Ryan Latimer Metr.o 862-7214 Ryan.Latimer @nashville.gov
Planning
Manley Biggers Metro Codes 862-6521 Manley.Biggers @nashville.gov
Wade Hill Metro Codes 862-6520 Wade.Hill @nashville.gov
Ronald Holt Metro Fire 862-5230 Rholt@nashville.gov
Floyd Hyde Metro Police 880-3015 Floyd.Hyde @nashville.gov
National
Larry Vannozzi Weather 754-8500 ext. 222 Larry.Vannozzi @noaa.gov
Service
National
Jerry Orchanian Weather 754-8506 ext. 223 Jerry.Orchanian @noaa.gov
Service
National
Michael Murphy Weather 754-85006 ext. 228 Michael.Murphy @noaa.gov
Service

Stormwater Regulation Review Committee (SR2C)

DMA planning regulations and guidance emphasize stress public participation in the
mitigation planning process. This is partially accomplished by inviting public “stakeholders”
to participate as a public input advisory committee. The Stormwater Regulation Review
Committee (SR2C) was established for a dual purpose:

1. To advise Metro Water Services (MWS) on revisions and enhancements to
stormwater management regulations and associated processes; and
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2. To participate in the development of a Hazard Mitigation Plan that will
identify protection and mitigation measures that will lessen the exposure to
future hazard losses, while contributing to other community goals and
objectives as identified in other community plans, policies, and regulations.

The SR2C committee was used for this dual purpose because the concepts of stormwater
management directly relate to mitigation activities for the flooding hazard. The existing
committee was established for public input purposes, had a meeting schedule in sync with the
CPT meeting schedule, and was comprised of an array of citizens working and living within
the multiple hazard areas of the community.

The following members participated on the SR2C:

Attendee Agency / Phone E-mail
Company
Chester Hughes, Council Member 741-1718 | chester.hughes @nashville.gov
Jim Gotto Council Member 482-3815 | jim.gotto@nashville.gov
Sam Coleman Council Member 741-9191 | sam.coleman@nashville.gov
Tom Allen, SW Management 383-8420 | tallen @neel-schaffer.com
Committee
Jean Mathews Erosion Control Specialist | 210-2336 | wgectn@comcast.net
Kyle Hayworth Corps of Engineers 736-5948 | Kyle.Hayworth@L.RNO2.USACE.ARMY .MIL
Dan Barge I1I Engineer 356-9911 | db3@bargecauthen.com
Jack Goodrum Contractor 254-5461 | jgoodrum@hardaway.net
John Sheley Home Builder 377-1055 | jsheley @hbamt.net
Dodd Galbreath Environmentalist 837-5492 | dodd.galbreath@state.tn.us
Shain Dennison Greenways 862-8400 | kay.simmons@mnps.org
Margo Farnsworth Citizen 382-4443 | screendoor@bigfoot.com
Jeanece Seals Nelghb(')rl.lood 532-7188 | jeanece.seals@state.tn.us
Association
Carla Howard Citizen 833-2120 -No email-
Robert Woods Citizen from Repetitive | 7,6 1549 “No email-
Loss Area

Additional Agencies and Organizations

Additional agencies and organizations interested in Metro Nashville and/or natural hazards
were contacted at the beginning of the planning process to see if they were doing anything
that might affect the community's program and to see how they could support the
community's efforts. The following key agencies were contacted:

Tennessee Emergency Management Agency;

FEMA Region 1V;

U.S. Army Corps of Engineers, Nashville District;

Natural Resource Conservation Service, State Conservationist;
National Weather Service;

National Flood Insurance Program (NFIP) State Coordinator; and
Tennessee Natural Resource Conservation Service.

Ah i
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A sample of the invitation sent to the additional agencies and organizations is presented on the
following page. Representatives from the National Weather Service participated as members
of the CPT. A representative from the USACE participated as a member of the SR2C. In
addition, technical data, reports, and studies were obtained from these agencies either through
web-based resources or directly from the agencies.

Neighboring communities were also contacted and provided with a copy of the Draft plan for
review and comment. These communities include:

Belle Meade;
Berry Hill;
Forest Hills;
Goodlettsville;
Lakewood;
Oak Hill; and
Ridgetop.
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February 6, 2004

Mr. Dan Hawk

State NFIP Coordina »r

Local Planning Assisi. ~e Office
312 Eighth Ave. N, 10th 1 »or
Nashville, TN 3724..040

RE: Multi-Hazard Mitigation Plan - Community Planning Team
Dear Mr. Hawk:

The Disaster Mitigation Act of 2000 (DMA 2000) requires all local governments to have an approved Multi-
Hazard Mitigation Plan in place in order to maintain their eligibility for FEMA Pre-Disaster Mitigation (PDM)
and Hazard Mitigation Grant Programs (HMGP).

AMEC Earth & Environmental is assisting Metropolitan Nashville and Davidson County, Tennessee, in
preparation of a Multi-Hazard Mitigation Plan. The purpose of hazard mitigation and this plan is to reduce or
eliminate long-term risk to people and property from natural hazards and their effects. The intent is to focus on
actions that produce less vulnerable conditions to the community, not on those actions that might be considered
emergency planning or emergency services.

Because of your interest in Metro Nashville and/or natural hazards, we are sending you this notice and invite you
to participate as a member of the Community Planning Team (CPT). As a member, you will have the
opportunity to contribute information about past natural hazard events, the impact these events had on the
community, possible impact of other potential hazards, and reviewing and providing comments on the draft
Multi-Hazard Mitigation Plan.

If you have any plans, programs, activities or ideas that could help us in our efforts to identify the best ways to
reduce the dangers and damage from natural hazards, we would appreciate it if you could contact our planning
consultant, AMEC:

Cynthia Popplewell

AMEC Earth & Environmental
3800 Ezell Road, Suite 100
Nashville, TN 37211

(615) 333-0630

Thank you for considering to serve on the Community Planning Team. Our next CPT meeting will be Thursday,
March 18th. Again, please contact our planning consultant if you are interested in attending.

Sincerely,

Jim Tarpy
Metro Water Services, Assistant Director

cc: Cynthia Popplewell, AMEC
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COMMITTEE RESOLUTIONS
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Insert Resolution
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The CPT met seven times during the planning process. Meeting dates were scheduled for the
4™ Thursday of each month:

January 9™ - Kickoff Meeting;

April 22" - Hazard Identification;

May 27" - Assessment and Goal Setting;

June 24™ - Review Possible Mitigation Activities;

July 29" - Review Possible Mitigation Activities;

September 16" - Draft Plan;

October 21 — Discussion of public comments and final review of Draft Plan.

SR2C meetings followed the CPT meetings, when possible, to coordinate discussions during
the 10-step planning process. The SR2C meeting dates were also scheduled for the 4
Thursday of each month:

e June 16" - Introductory DMA Materials and Hazard Identification Information (Plan
Sections 4.0, 4.1, and Appendix B) mailed to SR2C Members;

June 24™ - Kickoff Meeting and Hazard Identification;

August 19th — Review Possible Mitigation Activities;

September 16™ — Review of Draft Plan; and

October 20™ — Public Meeting.
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CPT MEETING MINUTES
Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

MEETING #1 PROJECT KICKOFF MEETING
10:00 - 11:30 AM, January 9, 2004

1. Introductions

The kick-off meeting was attended by the following:

Attendee Agency / Phone E-mail
Company

Byron Hinchey AMEC 333-0630 Byron.Hinchey @amec.com
Richard T. Byrd OEM 862-8530 Richard.Byrd @nashville.gov
Kevin Penney OEM 862-8530 Kevin.Penney @nashville.gov
Tom Palko MWS 862-4510 Tom.Palko@nashville.gov
Danny Smith MWS 862-4799 Daniel.Smith @nashville.gov
Stan Robinson MWS 862-4516 Stan.Robinson @nashville.gov
Jim Tarpy MWS 862-4503 Jim.Tarpy @nashville.gov
Michael Hunt MWS 880-2420 Michael.Hunt@nashville.gov
Cindy Popplewell AMEC 333-0630 Cynthia.Popplewell @amec.com
Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn@amec.com

2. Meeting Folder Review

Project notebooks were distributed to the kick-off meeting attendees. The notebook contains
the project scope; DMA 2000 federal regulations; and Meeting #1 agenda and slide
presentation. The project notebooks are intended to organize and assist the Community
Planning Team in the plan preparation process.

3. Mitigation, Mitigation Planning, & the Disaster Mitigation Act Requirements
Slide presentation discussed DMA regulations, the planning process, and outlined planning

steps #1 — Organization; #2 — Public Input; and #3 — Coordination with Other Agencies. All
slides are included in the project notebook, behind tab 1.

Appendix A
Page A-11

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005




4. The Role of the Community Planning Team

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.
“Participation” means local government representatives will:

Attend the Community Planning Team meetings;

Provide available data that is requested by AMEC;

Review and provide/coordinate comments on the DRAFT plans;

Advertise, coordinate and participate in the public input process; and

Coordinate the formal adoption of the plan by Metro Council and/or local City
Council, as appropriate.

The make up of the Community Planning Team (CPT) was discussed. The CPT will be
composed of Metro staff and stakeholders. The following departments were suggested to
compose the team:

Department Representative
Mayor’s Office of Emergency Management Kevin Penney*
MWS Stormwater Division Tom Palko
Danny Smith
Stan Robinson
Jim Tarpy
Metro Public Works To be selected
Metro Codes Administration To be selected
Metro Planning Department To be selected
Nashville Electric Service To be selected
Satellite Cities
Belle Meade To be selected
Berry Hill To be selected
Forest Hills To be selected
Goodlettsville To be selected
Lakewood To be selected
Oak Hill To be selected
Ridgetop To be selected

* CPT Chair

Each municipality (Satellite City) that wants the Multi-Hazard Mitigation Plan to qualify
them for FEMA mitigation grants or Community Rating System credit must have at least one
representative on the CPT.
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The CPT is expected to meet five times during the planning process. Suggested dates for the
remaining four meetings include:

March 18" — 3™ Thursday of the Month;
April 22" — 4™ Thursday of the Month;

May 27" - 4" Thursday of the Month; and
June 24™ - 4" Thursday of the Month.

5. Planning for Public Input

To maximize CRS credits, a 50/50 mixture of community officials and public “stakeholders”
is required. This will be accomplished by inviting public “stakeholders” to serve on a “Public
Input Advisory Committee” (PIAC) to the CPT. The PIAC will be comprised of an equal or
greater number of representatives than the CPT.

PIAC meetings are suggested to coincide with the CPT and should be scheduled following the
CPT meeting.

The make up of the Public Input Advisory Committee was also discussed. The following
stakeholders were suggested to compose the PIAC:

e  MWS Citizens Oversight Committee;
e Home Builders Association; and
e Chamber of Commerce.

6. Coordinating with Other Agencies

Other representatives, including state and federal agencies, will be asked to join the CPT, as
necessary. Likely candidates include:

FEMA;

National Weather Service (NWYS);

U.S. Army Corps of Engineers (USACE);

National Resource Conservation Service (NRCS);

Tennessee State Emergency Management Agency (TEMA); and
Tennessee State NFIP Coordinator.

These agencies and organizations involved in hazard mitigation will be contacted and, in the
case of the more active ones, will be visited and interviewed. The objective is to determine
what activities these agencies and organizations are currently implementing that impact
hazard mitigation and what things which could be done to help mitigate losses in the Metro
area.

The draft Multi-Hazard Mitigation Plan will be sent to these agencies and organizations for
their review. Comments will be requested before the final public meeting.
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7. Deliverables

The following deliverables will be provided as a result of the kick-off meeting.

Draft text for resolution for the Metro Council to create the Community Planning
Team and Public Input Advisory Committee, specifying its duties and appointing the
chair or co-chairs.

Draft text for resolution for the municipalities, committing them to cooperate with the
effort and participate in the process. The resolution will identify the community’s level
of effort and who will represent it.

Draft text for press releases that explain the project. The press releases will include
information on how people can participate and submit their comments or concerns.
Members of the CPT will be encouraged to provide the press release to their
community newsletters and other local media.

Draft text for the Metro website will be created to keep inquirers abreast of progress
and to solicit their input. It will include items such as information on the planning
process, the schedule of CPT meetings, and a questionnaire on people’s hazard
experiences and recommendations.

Invitations to appropriate coordinating agencies.

8. Next Meeting

The second meeting of the CPT is tentatively scheduled for Thursday, March 18". The
hazard identification data will be presented and the goals and objectives for the Multi-Hazard
Mitigation Plan will be established.

The first meeting of the PIAC is also anticipated to follow the CPT meeting. This meeting

will be

similar to the CPT meeting, presenting the hazard identification and goals, as well as

include a portion of the introductory information from CPT Meeting #1.
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1. Attendance

CPT MEETING MINUTES
Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

MEETING #2 — HAZARD IDENTIFICATION
9:30 - 12:00 AM, April 22, 2004

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.
The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The
following members attended the second CPT meeting:

Attendee LI Phone E-mail
Company

Winston Smith NES 747-3777 wsmith @nespower.com

Kevin Penney OEM 880-2951 Kevin.penney @nashville.gov

Kim McDonough Planning 862-7181 Kim.McDonough @nashville.gov

Tom Palko MWS 862-4510 Tom.Palko @nashville.gov

Daniel Smith MWS 862-4799 Daniel. Smith @nashville.gov

Stan Robinson MWS — 862-4516 Stan.Robinson @nashville.gov
Admin

James Tarpy MWS — 862-4503 Jim.Tarpy @nashville.gov
Admin

Manley Biggers Metro 862-6521 Manley.Biggers @nashville.gov
Codes

Wade Hill Metro 862-6520 Wade.Hill @nashville.gov
Codes

Floyd Hyde MNPD 880-3015 Floyd.Hyde @nashville.gov

Cynthia Popplewell AMEC 333-0630 ext. 129 Cynthia.Popplewell @amec.com

Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn @amec.com
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The CPT is expected to meet five times during the planning process. Meeting dates are
scheduled for 4™ Thursday of each month:

January 9" — Kickoff Meeting;

April 22™ — Hazard Identification;

May 27™ - Risk Assessment and Goal Setting;

June 24"™ — Review Possible Mitigation Activities; and
e July 22" - Draft Plan.

2. Review of the Planning Process

Review of the 10-step mitigation planning process and outlined planning steps #4 and #5 —
Hazard Identification and Risk Assessment.

3. Presentation and Review of Community Hazard Identification Data

The Draft Hazard Identification was distributed to the CPT. The hazard identification
includes details on the causes of hazards, the likelihood of occurrence, severity, and extent of
areas affected. The natural hazards identified and investigated in the Nashville-Davidson
County area include:

Dam and Levee Failure;

Drought / Wildfire; - Update to Brushfire
Earthquake;

Extreme Temperatures;

Flood;

Infestations;

Landslides; - Update to Geologic Hazards and add sinkholes;
Thunderstorms / High Winds;

Tornadoes; and

Winter Storms

The CPT discussed each natural hazard and associated historical events. An additional two
week comment period will allow the CPT to further review the documents and return any
questions or comments to Cindy Popplewell — May 6™ Deadline. All comments from the CPT
will be incorporated into a single document for final review and placement on the community
website.
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4. Data Collection Needs

During the preparation of the hazard identification, missing or limited data was identified and
existing capabilities were noted. The CPT provided either contact names or agreed to provide
information. The following action items / deliverables were noted during the meeting:

Agricultural Extension Service
e Historical Crop Damage information

Fire Marshall — Danny Hunt
e Historical Brush fire information
e  Water Rescue capability

MWS - Tom Palko
e Location Map / Information on additional dams in Davidson County

e List of areas typically barricaded to prevent residents from driving through standing
flood waters

NES - Winston Smith

¢ For Presidential Disaster Declarations — financial expenditures for NES

¢ Emergency Operations Plan with TVA

e Vegetation Management Plan

¢  Summary of power pole inspection program

e Special Needs database — critical homes for health/safety
OEM - Kevin Penney

¢ Additional Disaster Declaration Information

e State Mutual Aid Compact - Summary

Planning — Kim McDonough
* Are mobile homes specifically designated in the parcel database?
Development trends for watersheds — Land Use Plan
Shapefile of Dams/Lakes in Davidson County
Shapefile of soils data — Dellrose soils
Geotechnically critical lots

USACE - Kyle Hayworth
¢ Flood inundation mapping information for Wolf Creek Dam
¢ Does the MetroCenter Levee protect to the 500-year event?
e (Can the USACE provide a dollar value for the amount of savings both dams are
providing in reducing flood frequency and severity of flooding?

Additional Contacts:
e Mike Murphy — NWS Hydrologist
e Bob Snead — USACE Engineer
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The existing capabilities of the City and County to mitigate disasters and the impacts of

hazard events was also discussed.

Capability Nashville - Davidson County
Comprehensive Plan Land Use Policy Plan — Divided by designated sub-areas within
Land Use Plan Davidson County. Updated on a rotating sub-area schedule.
Subdivision Ord Subdivision Regulation administered by the Planning Department
Zoning Ordinance
NFIP/FPM Ordinance Ordinance #78-840
Floodway Buffer Ordinance 50’ outside Floodway
- Map Date 2001

- Substantial Damage language?

Cumulative Substantial Damage

- Certified Floodplain Manager?

No ASFPMA certified Floodplain Managers

- # of Floodprone Buildings?

Approximately 10,000 bldg footprints within floodplain

- # of NFIP policies

Approximately 2,500 policies in force

- Maintain Elevation Certificates?

Yes

- # of Repetitive Losses?

70 structures; 1,000 structures identified in repetitive loss areas

CRS Rating, if applicable

9

Stormwater Program?

Yes

Building Code Version

2000 IRC; 2000 IBC

Full-time Building Official

Yes, Metro Codes Department

- Conduct "as-built" Inspections?

At time of framing an elevation certificate is required

BCEGS Rating Commercial — 4; Residential — None
Local Emergency Operations Plan | Yes

Hazard Mitigation Plan Yes

Warning System in Place?

- Storm Ready Certified? Yes

- Weather Radio reception? 100 % with back-up transmitter

- Outdoor Warning Sirens? Yes

- Emergency Notification (R-911)? |Yes

- Other? (e.g., cable over-ride)

Yes cable over-ride; EAS message; FCC requirement
No - for satellite TV homeowners

GIS System?

Yes — Metro and NES

- Hazard Data?

Floodplains, parcels, soils

- Building footprints?

Yes

- Tied to Assessor data?

Yes

- Land-Use designations?

Yes, within parcel data — different than zoning code

Structural Protection Projects

Levees — MetroCenter and Opryland

Property Owner Protection Projects

Buyouts and Elevations; Flood protection/ retrofit not typical

Critical Facilities Protected?

Water Treatment plants — yes; Sewage Treatment plants — no
Program in place to upgrade to submersible pumps

Natural Resources Inventory?

Through TDEC has database — wetlands, endangered species, tree
cover; hyperspectral also available

Cultural Resources Inventory?

Yes — Historic Administration; Information should be parcel based

Erosion Control procedures?

Yes — Regulations

Sediment Control procedures?

Yes — Regulations

Public Information Program/Outlet

Environmental Education Program?

Billing Stuffers; Website — MWS has Public Information Officer;
meet NPDES public information requirements.
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4. Next Meeting

The third meeting of the CPT is scheduled for Thursday, May 27™. The Risk Assessment will
be presented, Mitigation Goals will be developed and the next Planning Step — Review
Possible Activities, will be explained to the CPT members.

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005

Appendix A
Page A-19




(This page has been left blank intentionally.)

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005

Appendix A
Page A-20




CPT MEETING MINUTES
Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan
MEETING #3 — RISK ASSESSMENT AND GOAL SETTING
10:30 am — 12:30 pm, May 27, 2004

1. Attendance

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.

The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The
following members attended the third CPT meeting:

Attendee Agency / Phone E-mail
Company

Winston Smith NES 747-3777 wsmith @nespower.com

Kevin Penney OEM 880-2951 Kevin.penney @nashville.gov

Kim McDonough Planning 862-7181 Kim.McDonough @nashville.gov

Larry Vannozzi National 754-8500 ext. 222 Larry.Vannozzi @noaa.gov

Weather

Service

Ronald Holt Metro Fire 862-5230 Rholt@nashville.gov

Tom Palko MWS 862-4510 Tom.Palko @nashville.gov

Wade Hill Metro 862-6520 Wade.Hill @nashville.gov
Codes

Manley Biggers Metro 862-6521 Manley.Biggers @nashville.gov
Codes

Stan Robinson MWS — 862-4516 Stan.Robinson @nashville.gov
Admin

Daniel Smith MWS 862-4799 Daniel. Smith @nashville.gov

James Tarpy MWS - 862-4503 Jim.Tarpy @nashville.gov
Admin

Cynthia Popplewell AMEC 333-0630 ext. 129 Cynthia.Popplewell @amec.com

Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn @amec.com

Byron Hinchey AMEC 333-0630 ext. 132 Byron.Hinchey @amec.com
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The CPT is expected to meet five times during the planning process. Meeting dates are
scheduled for 4™ Thursday of each month:

January 9" — Kickoff Meeting;

April 22™ — Hazard Identification;

May 27" — Risk Assessment and Goal Setting;

June 24™ — Review Possible Mitigation Activities; and
July 22" — Review Draft Plan.

2. Update on Status of the Planning Process

Step 1. Get Organized - COMPLETED

Step 2. Plan for Public Involvement
The Stormwater Regulation Review Committee will be utilized as the Public Input
Committee for Multi-Hazard Planning purposes. Kick-off Meeting and Hazard
Identification data has been forwarded to the Committee Members. The first
meeting of the Committee is scheduled for June 24™, 5:30 — 8:30pm at our AMEC
Office.

Step 3. Coordinate with Other Departments - COMPLETED

Step 4. Identify the Hazards — IN PROCESS

Step 5. Assess the Risks — IN PROCESS

In order to complete the Hazard Identification and Risk Assessment, the following items need
to be collected and/or incorporated:

Fire Marshall — Danny Hunt
e Historical Brush fire information
e  Water Rescue Capability
MWS - Tom Palko
e Location Map / Information on additional dams in Davidson County
e List of areas typically barricaded to prevent residents from driving through standing
flood waters
Planning — Kim McDonough
* Are mobile homes specifically designated in the parcel database?
¢ Development trends for watersheds — Land Use Plan
e Shapefile of Dams/Lakes in Davidson County
e Shapefile of soils data — Dellrose soils
e Geotechnically critical lots
USACE - Kyle Hayworth
¢ Flood inundation mapping information for Wolf Creek Dam
e (Can the USACE provide a dollar value for the amount of savings both dams are
providing in reducing flood frequency and severity of flooding?

Step 6. Set Planning Goals - COMPLETED
Step 7. Review / Analyze / Select Possible Activities
Step 8. Draft an Action Plan
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Step 9.

Adopt the Plan

Step 10. Implement the Plan, Evaluate its Worth, and Revise as Needed.

3. Goal Setting

Up to now, the CPT has been involved in talking to agencies and organizations and collecting
and recording facts. From these discussions we have produced:

1.
2.

The Hazard Identification, and
The Vulnerability Assessment

which have “painted a picture” of the vulnerability of Metropolitan Nashville and Davidson

County

1.

»

to natural hazards. We have learned that:

Stream system and neighborhood flooding continues to be a significant threat to the
community

Geological hazards including landslides and sinkholes are a moderate threat.
Earthquakes pose a potential threat

Most meteorological and natural biological hazards occur periodically: drought,
extreme temperatures, infestations, severe thunderstorms/high wind, tornadoes, and
severe winter storms.

Through a Mitigation Capability Assessment, describing the current ability of Metropolitan
Nashville and Davidson County to counter these threats through existing policies, regulations,
programs, and procedures, we have learned that:

1.

Flood insurance is available, but only approximately 2,500 policies are in force with
10,000 parcels located within the floodplain.

Critical facilities need to be protected (sewage treatment plants, pumping stations,
power substations, etc).

Existing Floodplain Management Plan for Repetitive Loss Areas.

Metro does not support flood protection and retrofitting as standard solutions for
residential flooding problems.

Current Stormwater Regulation Review Committee is reviewing and formulating
recommendations for stormwater regulations.

Have prioritized Capital Improvements as outlined in Watershed Basin Plans.

Have prioritized watersheds throughout the County for preparing/updating Basin
Plans.

IRC Building Codes contain seismic and design wind elements.
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9. Residential plans review performed on complex designs only.

10. Public information could be made available to inform residents about the risks from

hazards (earthquakes, floods, and tornadoes predominantly) and appropriate risk
reduction actions that they can undertake.

11. Community has updated Warning Siren Capabilities. Flood warning capabilities could

be improved. Is there potential to coordinate stream gauging with NPDES water
quality requirements.

12. Program in place to upgrade protection of sewage treatment facilities.

Draft Goals defined by the CPT and further refined by AMEC are as follows:

GOAL: Reduce exposure to hazard related losses for existing and future development.

Objective: Strengthen the existing flood hazard mitigation program.

Objective: Develop a coordinated set of mitigation actions which address geological

hazards (earthquakes, sinkholes, and landslides).

Objective: Improve the coordination of severe weather mitigation actions.

Objective: Protect critical facilities, utilities, and infrastructure.

CPT Suggestions:

Reduce exposure to hazard related losses (5)

Protect health and safety of residents (2)

Ensure the quality of life in Metro Nashville and Davidson County
Protection for Future Development

Protect utilities — gas, electric, etc.

Provide protection for fire and water services

Improve County capability to mitigate losses (2)

Protection for Public Services

Provide protection for utilities from hazard impacts (4)

Provide protection for people’s lives and property from hazards (2)
Use the most effective approaches to protect structures from the effects of natural
disasters

Manage flood hazard areas
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GOAL: Promote awareness of hazards and vulnerability among citizens, business,
industry and government.

Objective: Develop a seasonal multi-hazard public education campaign to be
implemented annually.
CPT Suggestions:

¢ Provide Information to residents, business, floods, etc. through utility mailouts

e Provide information to residents/businesses about the hazards facing the community
2)

Develop and implement a seasonal multi-hazard public education campaign.

Educate the Public on community hazards

Community-wide public information program targeting natural hazards

Increase public awareness of vulnerability to hazards (2).

Create an on-going community wide public information program

GOAL: Maximize use of available funding.

Objective: ldentify multiple objective opportunities that can be used to support mitigation
activities.

Objective: ldentify and analyze project cost share options.

Objective: Submit mitigation project applications annually at a minimum.

CPT Suggestions:

e Maintain FEMA Eligibility
e Maintain Coordination of Disaster Plans with changing DHS/FEMA needs (2)
e Utilize funds in the most effective manner (5)
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4. Next Meeting

The fourth meeting of the CPT is scheduled for Thursday, June 24™ 9:30am at our AMEC
Office. Potential mitigation alternatives and projects addressing pre- and post-disaster
opportunities will be identified. AMEC will lead a discussion where mitigation alternatives
will be presented, and Committee members will be asked for their input about the alternatives.
In developing mitigation alternatives to address all of the hazards within the Planning Area,
the Committee should adhere to the model of mitigation activities promoted by DMA, CRS
and FMA, which categorizes mitigation measures into the following six categories:

Preventative Measures;

Property Protection;

Emergency Services Measures;
Structural Projects;

Natural Resource Protection; and
Public Information Programs.

The first meeting of the Public Committee is also scheduled for June 24th, 5:30 — 8:30pm.
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CPT MEETING MINUTES

Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

MEETING #4 - REVIEW POSSIBLE MITIGATION ACTIVITIES
9:30 am — 12:30 pm, June 24, 2004
1. Attendance

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.
The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The

following members attended the fourth CPT meeting:

Attendee REHS Phone E-mail
Company
Jerry Orchanian NWS 754-8506 ext. 223 Jerry.Orchanian @noaa.gov
Michael Murphy NWS 754-8506 ext. 228 Michael.Murphy @noaa.gov
Ryan Latimer Metro 862-7214 Ryan.Latimer @nashville.gov
Planning
James Tarpy MWS — 862-4503 Jim.Tarpy @nashville.gov
Admin

Ronald Holt Metro Fire 862-5230 Rholt@nashville.gov
Tom Palko MWS 862-4510 Tom.Palko@nashville.gov
Daniel Smith MWS 862-4799 Daniel. Smith @nashville.gov
Kevin Penney OEM 880-2951 Kevin.Penney @nashville.gov
Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn @amec.com
Byron Hinchey AMEC 333-0630 ext. 132 Byron.Hinchey @amec.com
April Barker AMEC 333-0630 ext. 189 April.Barker @amec.com

The CPT is expected to meet five times during the planning process.

scheduled for 4™ Thursday of each month:

January 9™ — Kickoff Meeting;
April 22" — Hazard Identification;
May 27™ — Risk Assessment and Goal Setting;

o June 24" _ Review Possible Mitigation Activities; and
¢ July 29th — Review Draft Plan.

PLEASE NOTE THE JULY MEETING IS SCHEDULED FOR THE 29™, THE
FIFTH THURSDAY OF THE MONTH.
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2. Update on Status of the Planning Process

Step 1. Get Organized - COMPLETED

Step 2. Plan for Public Involvement
The Stormwater Regulation Review Committee will be utilized as the Public Input
Committee for Multi-Hazard Planning purposes. Kick-off Meeting and Hazard
Identification data has been forwarded to the Committee Members. The first
meeting of the Committee was held for June 24™, 5:30 — 8:30pm.

Step 3. Coordinate with Other Departments - COMPLETED

Step 4. Identify the Hazards - COMPLETED

Step 5. Assess the Risks — IN PROCESS

In order to complete the Hazard Identification and Risk Assessment, the following items need
to be collected and/or incorporated:

MWS - Tom Palko
® Location Map / Information on additional dams in Davidson County — Palko has this
info
e List of areas typically barricaded to prevent residents from driving through standing
flood waters — Palko contacting Public Works
Planning — Ryan Latimer
* Are mobile homes specifically designated in the parcel database? Yes
¢ Development trends for watersheds — Land Use Plan - there isn’t one
¢ Shapefile of Dams/Lakes in Davidson County - Ryan will get this
USACE - Kyle Hayworth
¢ Flood inundation mapping information for Wolf Creek Dam
e (Can the USACE provide a dollar value for the amount of savings both dams are
providing in reducing flood frequency and severity of flooding?

Step 6. Set Planning Goals - COMPLETED

Step 7. Review / Analyze / Select Possible Activities — IN PROCESS

Step 8. Draft an Action Plan — IN PROCESS;
Dr%ft Plan to be submitted to CPT for review on July 22, prior to the meeting on the
29",

Step 9. Adopt the Plan

Step 10. Implement the Plan, Evaluate its Worth, and Revise as Needed.

3. Review Possible Mitigation Activities

Potential mitigation measures within each of the six mitigation categories were presented to
the CPT (See Attachment). Mitigation measures specific to the flooding hazard, as previously
identified in existing documents, were also presented to the CPT. These documents include:
(1) CRS Floodplain Management Plan (for Repetitive Loss Areas) Oct. 2002; (2) CRS Plan of
Action July, 2003; (3) Watershed Study Prioritization July 2003; (4) Prioritization of
recommended capital improvements presented within the Watershed Basin Plans; and (5)
OEM Local Hazard Mitigation Plan February 2001.
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The CPT discussed the following additional mitigation measures:

Prevention
® Geological hazards within the metropolitan area are adequately prevented through
notification of known hazards to permit applicant
e Severe winter storm impacts prevented by tree trimming around electrical wires and
replacing aging power poles.

Emergency Services

¢ Improving data sharing between MWS and NWS on rain and stream gages
Improving coordination between Metro, NWS, and OEM (i.e. reverse 911)
Dam failure notification for dams in adjacent counties that drain into Davidson Co
Inventory tornado “safe” places / shelters. Provide information to community
Participate in training for RSDE (Residential Substantial Damage Estimator)

Property Protection
e Will work for flood hazard only; prioritize projects by repetitive loss and cluster areas
(already done).

Natural Resource and Structural Protection
e Primarily addressed with flood hazards

Public Information
e Safe rooms, securing of roofs and foundations, and strengthening garage doors (wind
mitigation techniques) should all be addressed through public education. Consider
displaying models at schools, OEM, NWS, Home Depot, Lowes, etc.
e Public education on geological hazards (EQ risk and actions), publicize landslide and
sinkhole risk areas (and appropriate actions to take)
Public Education on flood hazards and flood insurance availability
Winter storm tips (driving, emergency preparedness kits)
Combine all into annual, seasonal, public info campaign

Establish Public Info Committee with responsibility for Public Info Strategy under
CRS

The possible mitigation measures identified in existing sources or by the CPT will be
described in further detail in the Draft Plan for each category and will include an assigned
department of responsibility and estimated cost.
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4. Next Meeting

The fifth meeting of the CPT is scheduled for Thursday, July 29th, 9:30am at our AMEC
Office. Based on information collected during each of the tasks including the Hazard and
Risk Assessment, the Setting of Goals and Objectives, and Review of Possible Activities, a
DRAFT multi-hazard Mitigation Action Plan will be prepared and distributed digitally on
July 22" for review prior to the fifth CPT Meeting. At the fifth CPT Meeting AMEC will
solicit comments that committee members might have and work to further improve and
prioritize the Recommended Mitigation Actions.

5. Public Input Advisory Committee

The first meeting of the Public Input Advisory Committee (PIAC) was held on the evening of
June 24™. The Committee was introduced to the hazard mitigation planning process and the
requirements of DMA 2000. The current status of the planning process for Metro Nashville
was discussed. The PIAC was concerned about the opportunity to discuss potential mitigation
activities and provide input on target groups for public education. It was agreed that the 2nd
draft would be provided to the PIAC when first made available so that they might help with
its  distribution and review prior to the subsequent Public  Meetings.
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CATEGORIES OF MITIGATION MEASURES

PREVENTION: Preventive measures are designed to keep the problem from occurring or
getting worse. Their objective is to ensure that future development is not exposed to damage
and does not increase damage to other properties.

Planning
Zoning
Open Space Preservation
Land Development Regulations
o Subdivision regulations
o floodplain development regulations
e Storm Water Management
e Fuels Management, Fire-Breaks
®  Building Codes
o Fire-Wise Construction
® (See Property Protection also)

EMERGENCY SERVICES: measures protect people during and after a disaster. A good
emergency services program addresses all hazards. Measures include:

e Warning (floods, tornadoes, ice storms, hail storms, dam failures)
o NOAA Weather Radio
o Sirens
o Reverse 911

e Evacuation & Sheltering

e Communications

e FEmergency Planning

o Activating the emergency operations room (emergency management)

Closing streets or bridges (police or public works)

Shutting off power to threatened areas (utility company)

Holding children at school/releasing children from school (school district)

Passing out sand and sandbags (public works)

Ordering an evacuation (mayor)

Opening evacuation shelters (Red Cross)

Monitoring water levels (engineering)

o Security and other protection measures (police)

®  Monitoring of Conditions (dams)

e (ritical Facilities Protection (Buildings or locations vital to the response and
recovery effort, such as police/fire stations, hospitals, sewage treatment plants/lift
stations, power substations)

o Buildings or locations that, if damaged, would create secondary disasters,
such as hazardous materials facilities and nursing homes

o Lifeline Utilities Protection

o Health & Safety Maintenance

O O O O O O O
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PROPERTY PROTECTION: Property protection measures are used to modify buildings
subject to damage rather than to keep the hazard away. A community may find these to be
inexpensive measures because often they are implemented by or cost-shared with property
owners. Many of the measures do not affect the appearance or use of a building, which makes
them particularly appropriate for historical sites and landmarks.

® Retrofitting/disaster proofing
e Floods
o Wet/Dry floodproofing (barriers, shields, backflow valves)
o Relocation
o Acquisition
e Tornadoes
o Safe Rooms
o Securing roofs and foundations with fasteners and tie-downs
o Strengthening garage doors and other large openings
* Drought
o Improve water supply (transport/storage/conservation)
Remove moisture competitive plants (Tamarisk/Salt Cedar)
Water Restrictions/Water Saver Sprinklers/Appliances
Grazing on CRP lands (no overgrazing-see Noxious Weeds)
Create incentives to consolidate/connect water services
o Recycled wastewater on golf courses
e Earthquakes
o Removing masonry overhangs, bracing other parts.
o Tying down appliances, water heaters, bookcases and fragile
furniture so they won’t fall over during a quake.
o Installing flexible utility connections that won’t break during shaking
(pipelines too!)

o
o
o
o

e Wildfire, Grassfires
o Replacing building components with fireproof materials
* Roofing, screening
o Create “Defensible Space”
o Installing spark arrestors
o Fuels Modification
e Noxious Weeds/Insects
o Mowing
o Spraying
o Replacement planting
o Stop overgrazing
o Introduce natural predators

e Insurance
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NATURAL RESOURCE PROTECTION: Natural resource protection activities are
generally aimed at preserving (or in some cases restoring) natural areas. In so doing, these
activities enable the naturally beneficial functions of floodplains and watersheds to be better
realized. These natural and beneficial floodplain functions include the following:

— storage of floodwaters

— absorption of flood energy

— reduction in flood scour

— infiltration that absorbs overland flood flow

— groundwater recharge

— removal/filtering of excess nutrients, pollutants, and sediments from
floodwaters

— habitat for flora and fauna

— recreational and aesthetic opportunities

Methods of protecting natural resources include:

e Erosion & Sediment Control

e  Wetlands Protection

® Riparian Area/Habitat Protection

e Threatened & Endangered Species Protection

*  Fuels Management

e Set-back regulations/buffers

® Best Management Practices
Best management practices (“BMPs”) are measures that reduce nonpoint
source pollutants that enter the waterways. Nonpoint source pollutants come
from non-specific locations. Examples of nonpoint source pollutants are lawn
fertilizers, pesticides, and other farm chemicals, animal wastes, oils from street
surfaces and industrial areas and sediment from agriculture, construction,
mining and forestry. These pollutants are washed off the ground’s surface by
stormwater and flushed into receiving storm sewers, ditches and streams.
BMPs can be implemented during construction and as part of a project’s
design to permanently address nonpoint source pollutants. There are three
general categories of BMPs:

® Avoidance: setting construction projects back from the stream.

e Reduction: Preventing runoff that conveys sediment and other water-
borne pollutants, such as planting proper vegetation and conservation
tillage.

e C(leanse: Stopping pollutants after they are en route to a stream, such
as using grass drainageways that filter the water and retention and
detention basins that let pollutants settle to the bottom before they are
drained

®  Dumping Regulations
o  Water Use Restrictions
*  Weather Modification
® Landscape Management
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STRUCTURAL PROJECTS: have traditionally been used by communities to control flows
and water surface elevations. Structural projects keep flood waters away from an area. They
are usually designed by engineers and managed or maintained by public works staff. These
measures are popular with many because they “stop” flooding problems. However, structural
projects have several important shortcomings that need to be kept in mind when considering
them for flood hazard mitigation:

— They are expensive, sometimes requiring capital bond issues and/or cost sharing with
Federal agencies, such as the U.S. Army Corps of Engineers or the Natural Resources
Conservation Service.

— They disturb the land and disrupt natural water flows, often destroying habitats.

— They are built to a certain flood protection level that can be exceeded by a larger
flood, causing extensive damage.

— They can create a false sense of security when people protected by a structure believe
that no flood can ever reach them.

— They require regular maintenance to ensure that they continue to provide their design
protection level.

Structural measures include:

® Detention/Retention structures
Erosion and Sediment Control
Basins/Low-head Weirs
Channel Modifications
Culvert resizing/replacement/Maintenance
Levees and Floodwalls
Fencing (for snow, sand, wind)
Drainage System Maintenance
Reservoirs(for flood control, water storage, recreation, agriculture)
Diversions
Storm Sewers

PUBLIC INFORMATION: A successful hazard mitigation program involves both the
public and private sectors. Public information activities advise property owners, renters,
businesses, and local officials about hazards and ways to protect people and property from
these hazards. These activities can motivate people to take protection

* Hazard Maps and Data

®  Qutreach Projects

o (mailings, media, web, speakers bureau)
Library Resources
Real Estate Disclosure
Environmental Education
Technical Assistance
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CPT MEETING MINUTES
Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

MEETING #5 - REVIEW POSSIBLE MITIGATION ACTIVITIES
9:30 am — 12:30 pm, July 29”’, 2004

1. Attendance

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.
The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The
following members attended the fifth CPT meeting:

Attendee Agency/ Phone E-mail
Company
Ryan Latimer Metro 862-7214 Ryan.Latimer @nashville.gov
Planning

Larry Vannozzi NWS 754-8500 Larry.Vannozzi @noaa.gov

Ronald Holt Metro Fire 862-5230 Rholt@nashville.gov

Danny Hunt Metro Fire 862-5250 Danny.Hunt@nashville.gov

Kevin Penney OEM 880-2951 Kevin.Penney @nashville.gov

Manley Biggers Metro 862-6521 Manley.Biggers @nashville.gov
Codes

James Tarpy MWS — 862-4503 Jim.Tarpy @nashville.gov
Admin

Daniel Smith MWS 862-4799 Daniel. Smith @nashville.gov

Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn @amec.com

Cindy Popplewell AMEC 333-0630 ext. 129 Cynthia.Popplewell @amec.com

The CPT is expected to meet six times during the planning process. Meeting dates are
scheduled for 4™ Thursday of each month:

January 9" — Kickoff Meeting;

April 22™ — Hazard Identification;

May 27" — Risk Assessment and Goal Setting;

June 24™ — Review Possible Mitigation Activities;

e July 29th — Review Possible Mitigation Activities;

 September 16™ — Review Public Comments/Final Comments on Draft Plan.
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2. Update on Project Schedule

August 13" — 1 Draft Plan complete, submit to CPT and SR2C for review
August 19 — SR2C Meeting; receive comments

August 20" — Comments due from CPT

August 30" — 2" Draft Plan complete, all comments incorporated.

- Post Draft Plan to “www.nashville.gov”” website
September 15™ — Public Meeting
September 16™ — Final CPT Meeting to review comments and address any final concerns.
October 1*  — Submit 3" Draft Plan to TEMA

3. Review Possible Mitigation Activities

Possible mitigation activities developed by the CPT and identified in existing documents
mitigation documents were organized and consolidated for the Multi-Hazard Mitigation Plan.
The CPT reviewed each recommended action for accuracy and completeness. Next, the CPT
was provided with several decision making criteria sets in order to help decide why one
recommendation might be more important or effective than another.

Following the review, a prioritization exercise
was conducted. CPT members were provided
with colored “stars” — 3 red, 3 blue, and 3 green.
Each color represented either high, medium, or
low priority with regard to the importance, and
each color was assigned a corresponding value
(high = 5 points, medium = 3 points, and low = 1
point). CPT members then voted for their
preferred mitigation measures by placing their
“stars” on the specific mitigation measure. Team
members were allowed to place as many of any
or all colors on any one recommendation or to
spread them among multiple mitigation actions.
They were allowed to trade “stars”, or otherwise
negotiate with any other Team member, and they did not have to use all of their “stars” if they
so chose. This process provided both consensus and priority for the CPT recommendations.

Prioritization “Stars”

The mitigation measures were prioritized as follows:

High Priority
e Develop Public Awareness Program
e Design/Construction of prioritized capital improvements
® Develop ordinance for Critical Facility Protection
e Develop detailed flood response plan based on flood level predictions

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005
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Medium Priority
e Perform detailed studies of approximate A zones
e Develop of property acquisition plan
¢ Develop flood crest prediction programs for streams other than Cumberland and
Harpeth Rivers
Purchase Equipment and software upgrades for OEM
Continue annual mailout to floodplain residents
Develop stream dumping regulations
Install of flood-warning gages
Formalize MWS inspection and maintenance program of storm water system
Identify, collect, review of geological hazard ordinances from other communities
Verify enforcement of regulatory standards for flood hazard
Train of MWS maintenance staff in retrofit guidance

Low Priority
e  Work to amend Tennessee’s dam safety laws
Pursue Cooperating Technical Partner agreement with FEMA
Develop financial strategy to design and construct large capital improvement projects
Post elevation certificate data on “www.nashville.gov”” website
Develop mitigation strategies for severe weather hazards
Adopt a policy to ensure that all floodprone lands purchased with public funds have
deed restrictions attached.

There are two additional recommendations that were developed by the CPT in Meeting #4
which were inadvertently not addressed, but will be included in the 1* Draft Plan:

* Inventory existing “tornado safe” places/shelters and provide information to
community; and
e Participate in RSDE (Residential Substantial Damage Estimator) training.

4. Next Meeting

The sixth meeting of the CPT is scheduled for Thursday, September 16th, 9:30am at our
AMEC Office. A public meeting will be held the evening before, Wednesday September
15" The CPT meeting will discuss any comments received from the public as well as any
final comments from the CPT to be incorporated into the document prior to submittal to
TEMA.

5. Public Input

The first meeting of the Stormwater Regulation Review Committee (SR2C) was held on the
evening of June 24™. The Committee was introduced to the hazard mitigation planning
process and the requirements of DMA 2000. The Draft Multi-Hazard Mitigation Plan will be
submitted to the members of the SR2C for review on August 13™. The SR2C will meet again
on August 19™ and comments from the Draft Plan will be received.

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005

Appendix A
Page A-37




After incorporating comments from the SR2C and CPT, the Draft Plan will be posted to the
www.nashville.gov website and placed in several public libraries for the public. A formal
Public Meeting is scheduled for Wednesday, September 15th, 6:30 to 8:00 pm. Once the
location is finalized, the public meeting will be advertised, including a formal public notice.

Metropolitan Nashville — Davidson County
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1. Attendance

CPT MEETING MINUTES

Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

MEETING #6 - REVIEW COMMENTS ON DRAFT PLAN

9:30 am — 12:30 pm, September 16th, 2004

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.
The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The
following members attended the sixth CPT meeting:

Attendee Agency / Phone E-mail
Company
Ryan Latimer Metro 862-7214 Ryan.Latimer @nashville.gov
Planning
James Tarpy MWS - 862-4503 Jim.Tarpy @nashville.gov
Admin
Tom Palko MWS 862-4510 Tom.Palko @nashville.gov
Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn @amec.com
April Barker AMEC 333-0630 ext. 189 April.Barker @amec.com

The CPT is expected to meet seven times during the planning process. Meeting dates are
scheduled for 4™ Thursday of each month:

January 9™ — Kickoff Meeting;

April 22" — Hazard Identification;

May 27™ — Risk Assessment and Goal Setting;
June 24™ — Review Possible Mitigation Activities;

e July 29th — Review Possible Mitigation Activities;
e September 16" — Review Public Comments/Final Comments on Draft Plan; and
e October 21* — Discussion of public comments and finalization of Draft Plan.

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan

April 2005

Appendix A
Page A-39



2. Update on Project Schedule

September 16" —SR2C Meeting — Final recommendations will be presented for feedback
and suggestions.

October 1* — Submit Draft Plan to TEMA

October 21% - Public Meeting to receive comments on Draft Plan. Note: This meeting
was originally scheduled for September 15" but was postponed to allow for
Tennessee’s Sunshine Policy.

3. Review Comments on Draft Plan

General grammatical and formatting errors were corrected throughout the draft. Notes were
made regarding updated statistics and the need for some clarification on figures and maps.
Some additions/changes were suggested as follows:
¢ Add dams that impact Davidson county (not just the ones located within Davidson
County)
¢ Include population growth through 2010 (Ryan has the numbers)
¢ In the severe weather section, include a small paragraph regarding lightning strikes
and the risks associated.
¢ (Clancy recommended, based on the discussion of the misunderstanding of the
availability and the number of flood-insurance policies, that some training workshops
be organized and offered for agent and lender training. CPT agreed.

No extreme changes or additions were suggested. A new draft based on the comments from
this meeting will be developed by AMEC. The resolution will be delivered (via email) this
week for review and added to the draft.

5. Next Meeting - Public

A public meeting is scheduled for October 20th, from 6-8 p.m. at AMEC. This meeting is
intended to receive public review and comments for incorporation into the draft.
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CPT MEETING MINUTES

Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

MEETING #7 -
DISCUSSION OF PUBLIC COMMENTS

FINAL REVIEW OF DRAFT PLAN
9:30 am - 11:30 pm, October 21%, 2004

1) Attendance

The DMA planning regulations and guidance ardently stress that each local government
seeking the required FEMA approval of their mitigation plan must participate in the process.
The Community Planning Team (CPT) is composed of Metro staff and stakeholders. The
following members attended the seventh CPT meeting:

Attendee Agency/ Phone E-mail

Company

Ryan Latimer Metr.o 862-7214 Ryan.Latimer @nashville.gov
Planning

Tom Palko MWS 862-4510 Tom.Palko @nashville.gov

Sonny Highers OEM 880-2951 Sonny.Highers @nashville.gov

Jerry Orchanian NWS 754-8500 Jerry.Orchanian @noaa.gov

Winston Smith NES 747-3777 wsmith @nespower.com

Manley Biggers 240652(; 862-6521 Manley.Biggers @nashville.gov

Clancy Philipsborn AMEC (303) 742-5333 Clancy.Philipsborn @amec.com

Cynthia Popplewell AMEC 333-0630 Cynthia.popplewell @amec.com

Byron Hinchey AMEC 333-0630 Byron.Hinchey @amec.com

2) Public Input
The CPT reviewed and discussed public comments received from the following sources:

e SR2C Comments
e Public Meeting (Oct. 20) Comments
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— Add information on USACE studies on Mill Creek and Richland Creek

— Include promotion of filing of NFIP claims in Public Awareness Materials
(Insert in Homeowner Mailout)

— Add recommendation to conduct agents/lenders workshops

— De-emphasize CRS language in written recommendations

3) Reviews

The CPT reviewed and discussed review comments received from the following sources:

e CPT Review
o CRS/ISO Review
o TEMA Review

4) FEMA Position on November 1 Deadline

The CPT discussed the written explanation from FEMA-HQ regarding the eligibility for state
and local communities to receive mitigation grant monies based upon the approval status of
the Multi-Hazard Mitigation plans. See attachment.

5) Schedule Update
¢ October 1 — Draft submitted to TEMA
¢ October 20/21 — Public Meeting and Final CPT Meeting to discuss comments
¢ Following receipt of TEMA comments, the Multi-Hazard Mitigation Plan will be
finalized and submitted once agian to TEMA for hand-off to FEMA. It is not
known at this time when review comments will be received from TEMA.
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SR2C MEETING MINUTES
Metropolitan Nashville and Davidson County

Multi-Hazard Mitigation Plan
MEETING #1 - KICKOFF MEETING AND INTRODUCTION
TO HAZARD MITIGATION
5:30 am - 8:00 pm, June 24th, 2004
Attendee Agency / Phone E-mail
Company
CORE MEMBERS
Jim Grotto Council Member 482-3815 jim.gotto @nashville.gov
Tom Allen SW Management 383-8420 tallen @neel-schaffer.com
Committee
Jean Mathews, Erosion Control Specialist 210-2336 wgectn @comcast.net
Dan Barge, III Engineer 356-9911 db3 @bargecauthen.com
John Sheley Home Builder 377-1055 jsheley @hbamt.net
Dodd Galbreath Environmentalist 837-5492 dodd.galbreath @state.tn.us
Shain Dennison Metro Parks 862-8460 Shain.Dennison @nashville.gov
Carla Howard Citizen 833-2120 -No email-

CORRESPONDING MEMBERS

Stormwater Division —

Rebecca Dohn NPDES Office 880-2420 Rebecca.dohn @nashville.gov
Shain Dennison Metro Parks 862-8460 Shain.Dennison @nashville.gov
Jay Long Metro Legal 862-6341 jay.long @nashville.gov

Wade Hill Metro Codes 862-6520 wade.hill @nashville.gov

Mark Spaulding

Phil Arman

Lisa Sullivan

Ann Morbitt TDEC Division of WPC 687-7119 ann.morbitt@state.tn.us

Brent Hager MPHD 340-5353 brent.hager @nashville.gov
Wynona Lurie Citizen 269-9017 - No email -

Charles Hasty Metro Public Works 880-2427 charles.hasty @nashville.gov
Kathryn Fuller Metro Planning 862-7193 kathryn.fuller @nashville.gov
Bill Duffel TDEC Division of WPC 687-7119 bill.duffel @state.tn.us

Mike Jeremy

Beth Chesson AMEC 333-0630 Elizabeth.Chesson @amec.com
Byron Hinchey AMEC 333-0630 Byron.Hinchey @amec.com
Clancy Philipsborn AMEC (303) 935-6505 Clancy.Philipsborn @amec.com
April Barker AMEC 333-0630 April.Barker@amec.com
Henrietta Presler AMEC 333-0630 Henrietta.Presler @amec.com

Metropolitan Nashville — Davidson County
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L Introduction to Stormwater Regulation Review process
IL. Organization of SR2C committee

III.  Introduction to Multi-Hazard Mitigation Planning for Metro Nashville
Davidson County

i. Mitigation, Mitigation Planning, & the Disaster Mitigation Act
Requirements

Slide presentation discussed DMA regulations, the planning process, and outlined
planning steps #1 — Organization; #2 — Public Input; #3 — Coordination with
Other Agencies; and #4 and #5 Hazard Ildentification and Risk Assessment.

ii. Presentation and Review of Community Hazard Identification Data

The Draft Hazard ldentification was distributed to the SR2C on June 16th. The
hazard identification includes details on the causes of hazards, the likelihood of
occurrence, severity, and extent of areas affected. The natural hazards identified
and investigated in the Metropolitan Nashville-Davidson County area include:

o  Dam and Levee Failure;

®  Flooding;

® Geological Hazards, which includes:
= Earthquakes, and
= Landslides and Sinkholes;

® [nfestations; and

e Severe Weather, which includes:
= Drought/Wildfire;
= Extreme Temperatures;
=  Thunderstorms / High Winds;
=  Tornadoes; and
= Winter Storms.

The SR2C discussed each natural hazard and associated historical events. All
comments from the SR2C will be incorporated into a single document for final
review and placement on the community website.

IV.  Stormwater management program revision
a. Program themes
b. Administrative information - roadmap, process, ground rules
c. Plans review framework and process
d. Metro organization

V. Set next meeting date

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005

Appendix A
Page A-46




MEETING #2 - REVIEW OF POSSIBLE MITIGATION ACTIVITIES

SR2C MEETING MINUTES

Metropolitan Nashville and Davidson County
Multi-Hazard Mitigation Plan

5:30 am - 8:00 pm, August 19th, 2004

Agency / .
Attendee gency Phone E-mail
Company
CORE MEMBERS

Jim Grotto Council Member 482-3815 jim.gotto @nashville.gov
Tom Allen SW Management 383-8420 tallen @neel-schaffer.com

Committee
Jean Mathews, Erosion Control Specialist 210-2336 wgectn @comcast.net
Dan Barge, III Engineer 356-9911 db3 @bargecauthen.com
John Sheley Home Builder 377-1055 jsheley @hbamt.net
Dodd Galbreath Environmentalist 837-5492 dodd.galbreath @state.tn.us
Shain Dennison Metro Parks 862-8460 Shain.Dennison @nashville.gov
Carla Howard Citizen 833-2120 -No email-

CORRESPONDING MEMBERS

Stormwater Division —

Rebecca Dohn NPDES Office 880-2420 Rebecca.dohn @nashville.gov
Shain Dennison Metro Parks 862-8460 Shain.Dennison @nashville.gov
Jay Long Metro Legal 862-6341 jay.long @nashville.gov

Wade Hill Metro Codes 862-6520 wade.hill @nashville.gov

Mark Spaulding

Phil Arman

Lisa Sullivan

Ann Morbitt TDEC Division of WPC 687-7119 ann.morbitt @state.tn.us

Brent Hager MPHD 340-5353 brent.hager @nashville.gov
Wynona Lurie Citizen 269-9017 - No email -

Charles Hasty Metro Public Works 880-2427 charles.hasty @nashville.gov
Kathryn Fuller Metro Planning 862-7193 kathryn.fuller @nashville.gov
Bill Duffel TDEC Division of WPC 687-7119 bill.duffel @state.tn.us

Mike Jeremy

Beth Chesson AMEC 333-0630 Elizabeth.Chesson @amec.com
Byron Hinchey AMEC 333-0630 Byron.Hinchey @amec.com
Clancy Philipsborn AMEC (303) 935-6505 Clancy.Philipsborn @amec.com
April Barker AMEC 333-0630 April.Barker@amec.com
Henrietta Presler AMEC 333-0630 Henrietta.Presler@amec.com

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
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L Update on Natural Hazard Mitigation Planning for Metro Nashville Davidson
County

Goals and preliminary mitigation alternatives developed by the CPT were
presented to the SR2C.  Goals were defined for the community in three areas:
reducing exposure to hazard losses, promoting hazard and vulnerability
awareness; and maximizing available funding options.

A discussion was lead where mitigation alternatives were presented, and
Committee members were asked for their input about the alternatives. In
developing mitigation alternatives to address all of the hazards, the Committee
was instructed to adhere to the model of mitigation activities promoted by DMA,
CRS and FMA, which categorizes mitigation measures into the following six
categories:

Preventative Measures;

Property Protection;

Emergency Services Measures;
Structural Projects;

Natural Resource Protection; and
Public Information Programs.

IL. Stormwater 101
111 Review Policy Statements for:
a. GP-2: Grading Permit Expiration Policies
b. GP-3: Coordinating with Federal and State Permits
c. GP-4: EPSC Measures on Separate Plan Sheets
d. GP-5: Aligning with TN Construction General Permit
IV.  Discuss Policy Papers
e. GP-6: Formalizing EPSC Professional Requirements
f.  GP-7: Developer and Homebuilder Responsibilities for EPSC
g. GP-8: Enforcement Procedures for Grading without a Permit

V. Set next meeting date
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SR2C MEETING MINUTES
Metropolitan Nashville and Davidson County

Multi-Hazard Mitigation Plan

MEETING #3 - REVIEW OF DRAFT PLAN
5:30 am - 8:00 pm, September 16th, 2004

Agenc .
Attendee gency / Phone E-mail
Company
CORE MEMBERS
Jim Grotto Council Member 482-3815 jim.gotto @nashville.gov
Tom Allen SW Management 383-8420 tallen @neel-schaffer.com
Committee
Jean Mathews, Erosion .C(.mtrol 210-2336 wgectn @comcast.net
Specialist
Dan Barge, 111 Engineer 356-9911 db3 @bargecauthen.com
John Sheley Home Builder 377-1055 jsheley @hbamt.net
Dodd Galbreath Environmentalist 837-5492 dodd.galbreath @state.tn.us
Margo Farnsworth Citizen 382-4443 screendoor @bigfoot.com
Jeanece Seals Nelghbgrhood 532-7188 jeanece.seals @state.tn.us
Association

CORRESPONDING MEMBERS

Stormwater Division —

Rebecca Dohn NPDES Office 880-2420 Rebecca.dohn @nashville.gov
Tom Palko MWS 862-4510 Tom.Palko@nashville.gov
Charles Hasty MPW 880-2427 charles.hasty @nashville.gov
Brent Hager MPHD 340-5353 brent.hager @nashville.gov
Rebecca Dohn

Sammi Areola MPHD 340-2161 sammi.areola@nashville.gov
William Parker

Shain Dennison Metro Parks 862-8460 Shain.Dennison @nashville.gov
Jay Long Metro Legal 862-6341 jay.long@nashville.gov
Corey Knight

Beth Chesson AMEC 333-0630 Elizabeth.Chesson @amec.com
Byron Hinchey AMEC 333-0630 Byron.Hinchey @amec.com
Clancy Philipsborn AMEC (303) 935-6505 Clancy.Philipsborn@amec.com
April Barker AMEC 333-0630 April.Barker@amec.com
Henrietta Presler AMEC 333-0630 Henrietta.Presler@amec.com

Metropolitan Nashville — Davidson County
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L. Stormwater 101: Elements of a Comprehensive Stormwater Management Program

11 Presentation and Stakeholder Feedback on Draft Multi-Hazard Mitigation Plan
Jor Metro Nashville Davidson County

The SR2C discussed final comments on the Draft Plan. All comments will be
presented to the CPT incorporated appropriately before submittal to TEMA.
Comments presented below.

111 Review Policy Statements for:
h. GP-6: Formalizing the EPSC Requirements
IV.  Discuss Policy Papers
1. GP-7: Developer and Homebuilder Responsibilities for EPSC

j. E-1: Penalties and Enforcement (previously GP-8)

V. Set next meeting date

Draft Multi-Hazard Mitigation Plan Comments
® (Presentation available)

e (Clancy presented introduction to Multi-Hazard Mitigation plan. Stressed the
importance of Maintenance in disaster assistance (not reimbursed). And pointed out
the problems with individual assistance.

o Split Recommendation #2 into two recommendations. Discussion about changing the
word “prohibit” to something less strong/compelling, closer to what will actually
occur (politically)

e John Sheley: would we prohibit altogether, grandfather, prohibit new occurrences of
problems? Clancy: good question to ask as implement these ideas.

®  Margo Farnsworth: strongly in favor of completing flood studies, in favor of a whole
menu of regulations on hazardous materials in the flood plain.

® Dan Barge: enforcement of existing regulations is very important

e John Sheley: sometimes, people don’t make flood claims because homeowners’
insurance will be canceled auto due to mold.

e John Sheley: (Recommendation #10) Change “Expand the definition of ‘critical lot’ to
“Expand the required information for ‘critical lot’” Clancy added: and standardize
picking up on them.

® Dodd Galbreath: Has there been any look at a compatible uses approach or incentive
based approach? Could we have some planning for incentives to help people be
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encouraged to stay out of the floodplain in the first place? Help people to understand
why they pay property taxes on something but can’t use it (e.g. flood easement?)

e Shain Dennison: What about terrorism acts?

e John Sheley: Suggests public works, codes GPS to be able to find places under
tornado, other circumstances.

®  Margo Farnsworth: Include 303(d) streams consideration in Plan.

e Jim Gotto: Do you educate about building in flood plains? Answer: Yes, tell them to
do it wisely.

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan
April 2005
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PUBLIC MEETING MINUTES

Metropolitan Nashville and Davidson County

Multi-Hazard Mitigation Plan
6:00 am — 8:00 pm, October 20th, 2004

The public meeting held on the evening of October 20" introduced the DMA and CRS
planning process and presented the Multi-Hazard Mitigation Plan through this 10-step
process.

Advertisements and articles referencing the Public Meeting are included.
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METROPOLITAN NASHIVLLE-DAVIDSON COUNTY
MULTI-HAZARD MITIGATION PLAN

Metropolitan Nashville Davidson County is developing a comprehensive natural hazard mitigation
plan fo better position resources in addressing potential hazards before they occur, and, to
maintain eligibility for mitigation funding from the Federal Emergency Management Agency
(FEMA).

We'd like YOUR feedback regarding this important document, which must be approved by Metro
Council, the State and FEMA this fall.

A Draft Plan has been developed with input from various Metro Offices and local agencies. The
Draft Plan may be reviewed at the following locations:

. Public Library - Main Branch

. Metro Offices
» Metro Water Services

. Web Sites (.pdf format)
»  www.nashville.gov/stormwater
»  www.nashville.gov/oem

A public meeting is scheduled to present a brief summary of
each section of the draft plan, followed by time for
comments, questions and answers. The public meeting is
scheduled as follows:

WEDNESDAY, OCTOBER 20th
AMEC Earth & Environmental Office
3800 Ezell Road, Suite 100

6:00 p.m. - 8:00 p.m.

The deadline for public comment on the draft plan is October 20th. Comments may be
submitted in one of the following ways:

* Print and fill out the comment form on one of the websites;
*  Mail written comments to
Cindy Popplewell, PE
AMEC Earth & Environmental, Inc.
3800 Ezell Road, Suite 100
Nashville, TN 37211
e Fax written comments to 615-781-0655 (Attention Cindy Popplewell);
e Drop off your written comments at the AMEC Earth & Environmental Office; or
e Email your comments to cynthia.popplewell@amec.com
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wiwww. nashvitlecitypaper.com

NASHVILLE'S NEWSPAPER Me‘tro hOldS

multi-hazard

plan meeting

Metro government is holding a
public input meeting for the devel-
opment of a Multi-Hazard Mitiga-
tion Plan, which the Metro Coun-
cil, the state and the Federal Emer-
gency Management Agency
(FEMA) need to approve this fall.

The meeting will be held
6-8 p.m. Oct. 20 at the AMEC
Earth & Environmental Office,
3800 Ezell Road.

Hazard Mitigation is defined as
any sustained action taken to re-
duce ar eliminate long-term risk to
human life and property from haz-
ards. Local and state governments
are required to have hazard mitiga-
tion plans to remain eligible for
certain federal disaster assistance
and other funding programs.

A draft plan of Metro’s Multi-
Hazard Mitigation Plan is available
at the Public Library’s Main
Branch, 615 Church St., or online
at www.nashville. gov/stormater of

www.nashville.gov/oem.
= Staff reports

i
Article in local newspaper advertising
Draft Multi-Hazard Mitigation Plan and Public Meeting.

Article located within newspaper, as well as, on website
http://www.nashvillecitypaper.com/



Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan

APPENDIX B - Historical Hazard Information

This appendix contains the past occurrences of the following natural hazards identified

and investigated in the Metropolitan Nashville-Davidson County area:

Dam and Levee Failures;
Flooding;
Geological Hazards, which includes:
— Earthquakes, and
— Landslides and Sinkholes;
Infestations;
Manmade Hazards; and
Severe Weather, which includes:
— Droughts / Wildfires;
— Extreme Temperatures;
— Thunderstorms / High Winds;
— Tornadoes; and
— Winter Storms.

Metropolitan Nashville — Davidson County
Multi-Hazard Mitigation Plan

April 2005

Appendix B
Page B-1
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Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan

APPENDIX C

This appendix contains location maps of the damage reaches and repetitive loss areas
identified and investigated in the Metropolitan Nashville-Davidson County area located
on the following streams:

Watershed Index Map

Figure C.1a Browns Creek Damage Reach Map

Figure C.1b Browns Creek Repetitive Loss Area Map

Figure C.1c West Fork/Middle Fork Browns Creek Repetitive Loss Area Map
Figure C.2 Cooper Creek Damage Reach Map

Figure C.3 Dry Creek Repetitive Loss Area Map

Figure C.4a Gibson Creek Damage Reach Map

Figure C.4b Gibson Creek Repetitive Loss Area Map

Figure C.5 Buffalo Creek Repetitive Loss Area Map

Figure C.6a Mill Creek Damage Reach Map

Figure C.6b Mill Creek Repetitive Loss Area Map

Figure C.7a Seven-Mile Creek Damage Reach Map

Figure C.7b Seven-Mile Creek Repetitive Loss Area Map

Figure C.8 Mill Creek-Sorghum Branch Damage Reach Map

Figure C.9a Whittemore Branch Damage Reach Map

Figure C.9b Whittemore Branch Repetitive Loss Area Map

Figure C.10 Pages Branch Damage Reach Map

Figure C.11 Richland Creek Damage Reach Map

Figure C.12 Sugartree Creek Repetitive Loss Area Map

Figure C.13 Stones River-East Fork Hamilton Creek Damage Reach Map

Figure C.14a
Figure C.14b
Figure C. 15
Figure C.16a
Figure C.16b

McCrory Creek Damage Reach Map

McCrory Creek Repetitive Loss Area Map
Stones River-Scotts Creek Damage Reach Map
Whites Creek Damage Reach Map

Whites Creek Repetitive Loss Area Map

Figure C.17 Cumberland River Repetitive Loss Area Map
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Metropolitan Nashville - Davidson County
Multi-Hazard Mitigation Plan

APPENDIX D - References

Dam and Levee Failure

Safe Dams Program Overview, Tennessee Department of Environment and Conservation.

Flood Insurance Study, Metropolitan Nashville Davidson County, Tennessee, and
incorporated Areas, FEMA, November 21, 2002.
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A comparison of New Madrid and East Tennessee Seismicity by J. W. Munsey
http://tanasi.gg.utk.edu/quakes.html

Earthquake Information Bulletin, Volume 9, Number 2, March - April 1977.
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Flooding

Flood Insurance Study, Metropolitan Nashville Davidson County, Tennessee, and
Incorporated Areas, FEMA, November 21, 2002.
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Two. Metropolitan Nashville Department of Public Works. December
1998.
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Management Study. Psi Professional Services, Inc. and Aubrey L. Fly and
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Management Study. ERC Environmental and Energy Services Co., Inc.
January 1991.
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Management Study. ERC/EDGe and CH2M Hill. March 1990.
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Associates. May 1997.
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Metropolitan Nashville Department of Water Services

Effect of Nashville's Combined Sewer Overflows on the Water Quality of
the Cumberland River, Technical Report No. 43. Adams, W.R,
Thackston, E.L., Speece, R.E., Wilson, D.J., Cardozo, R., Environmental
and Water Resources Engineering, Vanderbilt University. June 1993.

The BETTER Model for Cheatham Lake, Brown, R.T., Gordon, J.A.,
Roberts, K.L., and Crouch, A.G., Center for the Management, Utilization,
and Protection of Water Resources, College of Engineering, Tennessee
Technological University (TTU). January 1989.

Tennessee Department of Environment and Conservation (TDEC)

United

Final 1998 303(d) List. June 1998. Revised July and September 1998.

The Status of Water Quality in Tennessee 1998 305(b) Report, Division of
Water Pollution Control. September 1998.

The Tennessee Rivers Assessment Summary Report, Tennessee
Department of Environment and Conservation. 1998.

States Army Corps of Engineers, Nashville District Basin Plans

Cumberland River

Final Feasibility Report and Environmental Assessment Flood Damage
Reduction, Metro Center Levee Cumberland River, Nashville, Tennessee.
April 1998.

Metropolitan Nashville Regional Environmental Engineering Study, TN,
Reconnaissance Report, Volume 1 and 2, Main Report. May 1993.

Reconnaissance Report Cumberland River Mainstem, Metro-Nashville,
Davidson County, Tennessee. August 1989.

Water Supply Study Metropolitan Region of Nashville, Tennessee, Urban
Study. September 1987.

Flood Damage Survey, Cumberland River Basin, March 1975. Prepared
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Pennsylvania. December 1975.
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Mill Creek

Mill Creek Basin, Metropolitan Nashville, Tennessee, Communication
from The Assistant Secretary of the Army (Civil Works). March 15, 1990.

Addendum to Final Interim Feasibility Report and Environmental Impact
Statement, Mill Creek, Metro Region of Nashville, Tennessee. March
1987.

Mill Creek Final Interim Feasibility Report and Environmental Impact
Statement, Metro Region of Nashville, Tennessee. June 1986.

Mill Creek Final Interim Feasibility Report, Technical Appendices, Metro
Region of Nashville, Tennessee. June 1986.

Mill Creek Interim Plan Formulating Briefing Package, Metropolitan
Region of Nashville. September 1984.

Mill Creek and Wimpole Drive Area, Final Detailed Project Report and

Environmental Assessment, Nashville, Davidson County, Tennessee.
April 1984.

Mill Creek and Wimpole Drive Area, Detailed Project Report, Nashville,
Davidson County, Tennessee. July 1983.

Feasibility Report Mill Creek, Metropolitan Region of Nashville,
Tennessee. November 1982.

Metropolitan Area of Nashville, Tennessee, Urban Study Interim No. 1 -
Mill Creek 12088A, Public Meeting Transcript, Meeting Held At Apollo
Junior High School, Antioch, Tennessee, 27 January 1981 at 7:00 PM.

Reconnaissance Report for Flood Damage Reduction and Related
Purposes, Mill Creek, Tennessee. February 1980.

Flood Plain Information, Mill Creek - Sevenmile Creek, City of Nashville,
Tennessee. January 1973.

Survey Report on Mill Creek, Tennessee. October 1972.

Richland Creek

Reconnaissance Report for Flood Damage Reduction, Richland and
Sugartree Creeks, Nashville, Tennessee. December 1980.
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Whites Creek

Appraisal Report, Flood Damage Reduction Under Section 205, Whites
and Ewing Creeks, Nashville, Tennessee. September 1983. Revised April
1987.

Reconnaissance Report for Flood Damage Reduction, Whites and Ewing
Creeks, Nashville, Tennessee. December 1980.

Dry Creek

Final Detailed Project Report and Environmental Assessment (Includes
Supplemental FDPR and Supplement to Original EA), Dry Creek,
Nashville, Davidson County, Tennessee. March 1986. Revised May 1987.
Revised November 1988.

Gibson Creek

Gibson Creek Flood Control Study, Reconnaissance Report.

Browns Creek

West and Middle Forks of Brown's Creek, Section 205 Nonstructural
Master Plan, Nashville, Davidson County, Tennessee. June 1988.

Detailed Project Report and Environmental Assessment, Browns Creek,
Nashville, Davidson County, Tennessee. August 1985.

Draft Detailed Project Report and Environmental Assessment, Volume 1,
Browns Creek, Nashville, Davidson County, Tennessee. March 1985.

McCrory Creek

Potential Flood Damage Study for McCrory Creek, Davidson County,
Tennessee. November 1978.

Geological Hazards - Landslides and Sinkholes
USGS - http://landslides.usgs.gov/html_files/nlic/page5.html

Environmental Geology Summary of The Bellevue Quadrangle, Tennessee, Robert A.
Miller, Tennessee Division of Geology, Environmental Geology Series No. 7, 1980.

Landslides in the Nashville, Tennessee Area — Winter 1975, State of Tennessee,
Department of Conservation, Division of Geology, Nashville, Tennessee, 1975, Robert
A. Miller and John D. Wiethe, Environmental Geology Series No. 3.
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Infestations

Tennessee Department of Health
http://www2.state.tn.us/health/CEDS/wnvhome.asp

United States Geological Survey
http://westnilemaps.usgs.gov/.

Severe Weather
Drought and Brush Fire

Climate Prediction Center; National Weather Service.
http://www.cpc.ncep.noaa.gov/products/expert_assessment/seasonal_drought.html

National Climatic Data Center; Climate Resources, Climate Data, Events, Storm Events.
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms

National Drought Mitigation Center, University of Lincoln, Nebraska.
http://www.drought.unl.edu/

Chronology of Disasters in TN (Including Natural and Man caused Disasters, Epidemics
and Civil Disturbances) Allen P. Coggins, 1991

The Oak Ridger newspaper
http://www.oakridger.com/stories/092199/com_0921990036.html

U.S. Fish and Wildlife Service
http://fire.fws.gov/fm/stats/stats.htm

Regulatory Intelligence Data - November 3, 2000
http://www.highbeam.com/library/doc0.asp?docid=1P1:37954085 &refid=ink_key

National Interagency Fire Center
http://www fs.fed.us/land/wfas/fd_class.gif

Extreme Temperatures

Chronology of Disasters in TN (Including Natural and Man caused Disasters, Epidemics
and Civil Disturbances) Allen P. Coggins, 1993

National Climatic Data Center; Climate Resources, Climate Data, Events, Storm Events.
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms
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National Weather Service Forecast Office; Nashville, TN; Calendar of Significant
Weather Events in Middle TN
http://www.srh.noaa.gov/ohx/climate/calendar.htm

Thunderstorms/High Wind

Chronology of Disasters in TN (Including Natural and Man caused Disasters, Epidemics
and Civil Disturbances) Allen P. Coggins, 1993.

National Climatic Data Center; Climate Resources, Climate Data, Events, Storm Events.
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms

National Weather Service Forecast Office; Nashville, TN; Calendar of Significant

Weather Events in Middle TN
http://www.srh.noaa.gov/ohx/climate/calendar.htm

Tornadoes

Tennessee Emergency Management Agency
http://www.tnema.org/SITREPS/MI_SITREP.htm

National Weather Service
http://www.srh.noaa.gov/ohx/tornado/davidson.htm

Winter Storms

Chronology of Disasters in TN (Including Natural and Man caused Disasters, Epidemics
and Civil Disturbances) Allen P. Coggins, 1993

National Climatic Data Center; Climate Resources, Climate Data, Events, Storm Events.
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms

National Weather Service Forecast Office; Nashville, TN; Calendar of Significant
Weather Events in Middle TN
http://www.srh.noaa.gov/ohx/climate/calendar.htm

Winter Storms — The Deceptive Killers, A Preparedness Guide; U.S. Department of
Commerce, National Oceanic and Atmospheric Administration; National Weather
Service; December 2001.
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Figure 4-11. Slope Failure Locations
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Figure 4-2. Dams and Levees within Davidson Co.
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Figure 4-25. Tornado Siren Locations
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