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Home Community

Hawkins residents encouraged to
attend long-range transportation
plan meetings

Story Print Font Size: Marketp|ace

[ . ]
Appalachian
Posted: Tuesday, October 4, 2016 11:28 am Communit...
Rogersville, TN
By Joel Spears Managing Editor 423-272-7266
KING SPORT—Hawkins County residents are invited to chime in on the Kingsport area's long-range transportation
plan.
The Kingsport Metro Transportation Planning Organization (MTPO) has invited the public to a series of meetings, R .
including one that will take place in Hawkins County, to make comments and submit gue stions conceming the Find Local Businesses
future plan.
Search GO
"In addition to staff level analysis of our current and future infrastructure, we're reaching out to citizens for their Popular Searches | Browse By Category
thoughts and suggestions," Kingsport media specialist Adrienne Batara said in a press release. "Citizens drive,
walk, bike or ride in a vehicle every day and know other people that utilize our transportation network."
There will be three meetings and the public is encouraged to drop in and share their thoughts. They will he held as Clle here to reach the new

follows:

October 5 — 10 a.m.-2 p.m., Kingsport Improvement Building, 201 W. Market Street.

ors
cti

October 5 — 4:30-7:30 p.m,, ETSU at Kingsport (Allandale), 1501 University Blvd. D j[f@
IHEE

October 5 — 4:30-7:30 p.m,, Scott County VA Board of Supervisors Auditorium, 336 YWater St, Gate City, Va.

©)

The meetings were made possible from the assistance of RPM Transportation Associates and the Planning District
Commission (PDC). Follow Us On Facebook

For more information, contact MTPO at (423) 224-2670.

hittp:iAw ww therogersviller eview.com/com munity/article_0d74859e-0460-5a44-bh28-9fhE875267d0.itm| 144
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1052318 insts Now with KMTRC sper ]

Contact Where is Kingsport? Calendar Jobs A-Z Index Site Map

QOur Community | Want To... City Hall Departments
WHATS NEW WITH

KM vouaetome  YWhats New with KMTPO
Whats New with KMTPO

NOTICE OF PUBLIC MEETINGS

The public is invited to make comments

and submit questions concerning the

KINGSPORT AREA LONG-RANGE
TRANSPORTATION PLAN

Tuesday, October 4, 2016; 4:30 p.m. to 7:30 p.m.

LaQuinta Inn & Suites, 10150 Airport Pky., Kingsport &
Kingsport Public Library Mead Auditorium,
400 Broad St. — Downtown Kingsport

CONTACT Wednesday, October 5, 2016;
YR 10:00 a.m. to 2:00 p.m.
{5y 3205022 Improvement Building, 201 W. Market St., Kingsport
Email:
Kingspor MIPO Bob Clear Conference Room
4:30 p.m. to 7:30 p.m.

Kingsport University Center, 1501 University Blvd., Kingsport &
Gate City; Scott Co. VA Board of Supervisors Auditorium 336
Water St., Gate City, VA

This is a drop in event. For more information call the Kingsport
MTPO at (423) 224-2677 or (423) 224-2670

To participate in the 2040 Long Range Transportation Plan Survey
CLICK HERE
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News

Kingsport seeking input on
transportation plan

By: Karthik Venkataraman &

Posted: Oct 05, 2016 05:57 PM EDT n u

Updated: Oct 05, 2016 06:00 PM EDT

KINGSPORT, Tenn. - Kingsport is on the verge of producing a Long Range Transportation Plan
for the city, but first they want public input.

The plan addresses not just roads, but also walking and biking trails.

"We want them to respond, we want their ideas, we want their concerns. We really want those
to come out even if they don't make the meetings to come by and see us in our offices or email,”

said Kingsport Metro Transportation Planning Organization Planning Manager, Bill Albright.

If you want to voice your opinion a public hearing will be held October 5 in Kingsport and Gate

City.

October 5 - 4:30 p.m. to 7:30 p.m. at the Kingsport University Center, located at 1501 University
Blvd, Kingsport.

October 5 - 4:30 p.m. to 7:30 p.m. at the Scott County VA Board of Supervisors Auditorium,
located at 336 Water St, Gate City, VA.

You can give input at https://www.surveymonkey.com/r/KingsportTransportationSurvey or

email them at MTPO@kingsporttn.gov.

= i
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Kingsport asking for public input on
transportation issues

By Elizabeth Kuebe o @ @ 0

Published: October 4, 2016, 3:20 pn

DEVELOPMENT SERVICES CENTER

o BUILDING / ZONING

9 TRANSPORTATION PLANNING / M. .0,
9 PLANNING / COMMUNITY DEVELOPMENT
¢ GEOGRAPHIC INFORMATION SYSTEM

We're Working To Make Kingsport The Best Place Ty Be!

KINGSPORT, TN (WJHL) - The Kingsport Metro Transportation Planning Organization
(MTPO) is asking the public for input regarding transportation issues in the area.

MTPO is hosting a series of meetings Tuesday and Wednesday, to find out what areas
or projects the public wants fixed. Transportation Planning Manager for Kingsport
MTPO, Bill Albright, says that may include traffic flow, safety or accessibility.

“We want to hear from people, understand what their concerns are, what their needs

are, and maybe some recommendations for improvement,” said Albright.

The public meetings are scheduled for October 4 from 4:30 to 7:30 p.m. at the
Kingsport LaQuinta Inn and Suites and at the Kingsport Public Library. On October 5,
one meeting will be held at the Kingsport Improvement Building on W. Market Street
from 10 to 2 p.m. and two meetings from 4:30 to 7:30 p.m. at the Kingsport University

Center and at the Scott County VA Board of Supervisors Auditorium.

Albright said the transportation plan is not yet in place, as MTPO is awaiting the
public feedback.

Albright said he hopes to have a plan drafted by winter time.

Copyright 2016 WJHL. All rights reserved.
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Sign-in Sheet

Kingsport MTPO 2040 Long Range Transportation Plan
Growth and Development Meeting
February 9, 2016

Name Agency Email
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YA R RO = ooy
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|
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fransportation Consultants 2040 Long Range Plan Stakeholders Meetings
Monday March 21, 2016
CITY OF KINGSPORT 2PM
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lransportation Consultants 2040 Long Range Plan Stakeholders Meetings
Tuesday March 22, 2016
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fransportation Consultants 2040 Long Range Plan Stakeholders Meetings
Tuesday March 22, 2016
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lransportation Consultants

2040 Long Range Plan Stakeholders Meetings

Tuesday March 22, 2016
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fransportation Consultants 2040 Long Range Plan Stakeholders Meetings

Wednesday March 23, 2016

TRANSIT, ACTIVE TRANSPORTATION & HEALTH 8:30AM
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lransportation Consultants 2040 Long Range Plan Stakeholders Meetings

Wednesday March 23, 2016
VIRGINIA LOCALITIES 11:00AM
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Kingsport MTPO Long-Range Transportation Plan
Public Meeting

Sign-In Sheet
Name Phone Email
Dow Bueker 423-323- 378 3
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Kingsport MTPO Long-Range Transportation Plan
Public Meeting
Sign-In Sheet
Name Phone Email
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NAME
(Please Print)

w SN,

Kingsport MTPO - Public Meeting
Kingsport Metropolitan Area Long-range Transportation Plan
Kingsport Public Library - Mead Auditorium (400 Broad Street, Kingsport, TN)
October 4, 2016

ATTENDANCE SHEET

Address
(Please Print) Email

Carvin Cosvepnd

s g ;
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Oa’rﬂw\’ [338 Bel meade!)# Krﬂ’ T/\/gmw pw‘l‘)h ”756)&01 com
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423-707-5R7 Atlesstan @aol.com
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Public Meeting Presentation and Materials
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Kingsport MTPO

Long-Range Transportation Plan

Public Meeting

What is a MPO?

Metropolitan Planning Organizations (MPOs) are policy-making bodies
that represent urban areas with populations over 50,000. They were
initially established with a federal process in the 1960s.

There are currently
11 MPOs in
Tennessee.
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Kingsport MTPO

The Kingsport MTPO was established in 1977
and is made up of representatives from local
government and transportation authorities,
which form a policy board and a technical
board.

The Kingsport MTPO is one of five bi-state
MPOs in Tennessee. Kingsport & Bristol are
the only Tennessee MPOs that include
urbanized areas in Virginia.

Kingsport MTPO

The Kingsport MTPO includes four

municipalities and portions of four counties. Tennessee Virginia

Kingsport * Weber City
Mount Carmel e Gate City
Church Hill * Portions of Scott

Portions of County
Hawkins, Sullivan

and Washington

County
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~— 4 Local \ >
(\ Priorities }*\\, A

—

Purpose of the MTPO RN >

N ¢

System .
Performance | — State &

The Kingsport MTPO is responsible < | Fi'eiiir?gils
for maintaining a continuing, ,

cooperative and comprehensive Development
transportation planning process. s

This process is used to plan for and

allocate federal funding for
transportation improvements.

. . Long-R Ti tation Pl
carried out by the MTPO is the Sl
development of the Long-Range

Transportation Plan (_LRTP)’ which Transportation Improvement Program
covers a 20 Year Horizon.

Implemented Projects Improve Transportation System

(4 Year Capital Program)

The Long-Range Transportation Plan...

Documents existing and future
transportation conditions

Includes a vision for the future in g
the region .

Guides transportation policies and -
federal transportation funds over
the planning horizon

Serves as a framework for
transportation decisions and
investments within the MTPO area
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Changes & Trends in
the MTPO Area

MTPO Population Trends

: : hange in Population
Projections show an
increase of nearly e > 2040
20,000 people within A W PR Ccaa
the MTPO area over the 77 ' s
next 25 years.

Key Areas of populatio
and residential growth
include Bloomindale,
Mount Carmel, Church,
Hill and Washington
County.
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MTPO Population Profile

The Long-Range Transportation Plan takes into account the demographic and
socioeconomic profile of residents in the area as they impact the consideration
given to issues of non-motorized accommodations, accessibility, and transit

LN Population MTPO Area Tennessee
Group 2015 Average 2015 Average

MTPO Employment Trends

Projections show an increase of
approximately 14,000 more jobs within
the MTPO area over the next 25 years.

Employment growth is mainly focused
in downtown Kingsport and along key
corridors in the MTPO area.

6% of households
19% of households
37% of households
20% of individuals
6% of individuals
2% of individuals

Appendix | - 20
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MTPO Employment Trends

Projections show an increase of approximately 14,000 jobs in the MTPO area
across the MTPO area.

Employment | Employment Change
3,694 4,949 34.0%
13,989 14,621 4.5%
Retail 6,269 7,467 19.1%
8,010 10,337 29.1%
20,854 29,080 39.4%

1,764 2,136 21.1%
54,580 68,590 25.7%

We can expect to see significant increases in service employment
and small decreases in manufacturing employment.

MTPO Commuting Trends

Commuting patterns show that the counties
in the Tri-Cities region are very co-
dependent when it comes to employment.

24,240 25,754
Commute In Commute Out

Vs 24,160

Work Within
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Existing Deficiencies

Legend
——10sA

» Congestion on roadways is often — s
measured by a Level of Service (LOS) ) i ioso
which describes the genera,l_operatlonai i
quality of a roadway and utilizes a letter e [ comniiiasis
grade scale (A-F). S 7 L a0 g s

—— LOSE

In urban areas, LOS C is generally
considered acceptable._In the Kingsport

area, nearly 97% of roadways
operate at LOS A, B, or C

This means that certain roads in the
MTPO area experience greater levels of
roadway congestion.

Preliminary Needs

Without investment beyond what
is identified today, many of the
MTPQO’s major corridors will see
i;&gased levels of congestion by

Residents traveling along key
roadways such Stone Drive,
Bloomingdale Pike, 1-26, and Fort
Henry Drive, among others, will
experience significant increases
delay in the future.
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Accessibility Needs

Certain population groups such as
those over the age of 65, those
households without access to a
vehicle, and those families living in
poverty rely on other modes of
transportation such as walking,
biking, and transit.

Census data was used to determine‘ J :
where investments in these modes
may be needed within the MTPO.

Public Involvement

A key part in the development of the Long-Range Transportation Plan is
the engagement of stakeholders and citizens.

The MTPO is utilizing a variety of methods
for public involvement including:
* Public Meetings
Online Survey
WikiMapping

Social Media

@ KINGSPORT TENNESSEE
Press Releases Ime News

Appendix | - 23
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Online Survey Responses

* The majority of residents think that growth in the Kingsport area
has occurred at just the right density.

» 76% think that traffic has gotten worse in the past 5 years.
* Maintenance and Safety of the system are top priorities.

* As it relates to transit, top priorities include expanded service
and non-motorized connections to bus stops.

» There’s a heavy emphasis on pedestrian priorities overall.

The issues in Kingsport
people are talking about...

. Other, 5% .
Economic Bicycle, 5% _Pedestrian,
Developme . 6%

nt, 12%
Transit, 7%

Freight, 4%

Maintenance
12%

afety, 37%
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Next Steps in Plan Development

We take all of the data
collected as well as the input
received from residents and
stakeholders to determine
where the MTPO should invest
in the transportation system.

Base Year Model
Future Year Model
Development, DaValo N S '
Aot pment and p
Cal:/t;l{iaélati?énand Scenario Testing eXt te S °

\ %, Goals, Objectives, N 5
\ Plan Performance e Draft LRTP Final LRTP
] Document Document

XD l Measures, and : s
i eve opment Modal Elements Estimation Tool

2\
Public & ) :
B Outreach to Public and Stakeholders, 30-Day Review of Adoption and

. Sta ke h o ld er Traditionally Underserved Populations DDraftthl"f AppmtaR[rtg Final

/

~ Engagement

October

Stakeholder Meetings Public Meetings
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To provide input...

Visit our online survey and WikiMaps to tell us about the issues you
see everyday!

https://www.surveymonkey.com/r/KingsportTransportationSurve
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t Lo

_ Kingsport MTPO Area

] Kagseon TP Fianning e
[ courty ezunganss

I chuchH I
" B soicam Gy
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2040 Long-Range Transportation Plan

Kingsport Metropolitan Transportation Planning Organization

Kingsport’s Transit Needs

Transit services operate in an effort to provide transportation options for those who may, by choice or limitation, not have access to a
vehicle. In any urban area, there are concentrations of transit-dependent populations. Often, these population groups include those
over the age of 65, those households without access to a vehicle, and those families living in poverty.

Using census data, the Kingsport MTPO area was
analyzed to locate census block groups with above
average concentrations of potentially transit-
dependent populations.

Legend

Above ge Population C ations

No Transit-Dependent Populations
1 Transit-Dependent Population
2 Transit-Dependent Populations

3 Transit-Dependent Populations.

County Boundaries
[Kingsport MTPO Planning Area

Kingsport Area Transit Service

System Map

L]
The Kingsport Area Transit Service (KATS) provides e g [
fixed route and demand response transit services for i’ ® Yo e omeaer
- s . i ° . e o
residents within the Kingsport urban area. Routes -y | .1v= o ﬁ;ﬁ;l;;,‘. .
: e N
provide access to key destinations such as apartment | ¢ e I i L :
complexes and senior centers, medical facilities, y ..EE"....,".,.. e B
shopping centers, employment centers, and downtown o
Kingsport. Information on specific routes and stop times ) ¢
is conveniently located on the KATS website. D s
o 1 g
Ridership for both the N
fixed route and demand b i ‘
response services offered A9
W
by KATS has seen an Legend e
increasing trend overall in . —
the past 10 years as
N Transfer T
shown in the graphs L oS ] BT
| ROUTES |
below.
Fixed Route Ridership Trends w0 Demand Response Ridership Trends
180,000
169,754160 b il 25,785
160,000 o) 25,000
140,000 137,651 20,505
20,000
120,000 115,703
100,000
15,000 14,200 13,447 14,187
228 12661 1 pes 11,863
80,000 69,736 2 4
60,000 57,900 o, 679 10,000
40,000
5,000
20,000
0 0
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2040 Long-Range Transportation Plan

Kingsport Metropolitan Transportation Planning Organization

Population Changes Employment Changes

2015 Population Density 2015 Employment Density

2015 Population = 132,212 2015 Employment = 54,580
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2040 Long-Range Transportation Plan

Kingsport Metropolitan Transportation Planning Organization

Roadway Level-of-Service

There are approximately 880 miles of roads
included in the MTPQO'’s travel demand model,
which is a tool used for looking at congestion
levels now and in the future. Congestion on
roadways is often measured by a Level of
Service (LOS), which describes the general
operational quality of a roadway and utilizes a
letter grade scale (A-F).

In urban areas, LOS C is generally considered
acceptable. In the Kingsport MTPO area, nearly
97% of roadways operate at LOS A, B, or C.
This means that certain roads in the MTPO area
experience greater levels of roadway
congestion as seen in the table below and the
map to the right.

Level of Servi Miles of Percent of

== SRS Roadway Roadway Miles —— LOSA
C or Better 853 97% ot
——L0sC
D 22 2.5% LOSD
E 4 <1% ~—— LOSE
— LOS F

F 1 1% [ County Boundaries

Areas along Stone Drive, Bloomingdale Pike, Fort
Henry Drive, |-28, |-81, and Memorial Boulevard
currently experience higher levels on congestion.

D Kingsport MTPO Planning Area

Safety Patterns

Using crash data from 2010-2015, crash
frequencies were examined using a % mile
grid cell analysis. It can be seen that more
crashes occur along the main corridors
throughout the MTPO area such as Stone
Drive, US-23, the Interstates, and others.

ki Rl

24,240

Commute In 25,754

Commute Out

O FUh e
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MTPO Board Meeting Agendas and Materials
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Kingsport MTPO

2040 Long Range Transportation Plan

Project Kick-Off Meeting

Agenda
10:30 to 12:00

Introductions

. Overview of Project

e Project Work Plan, Scope, & Schedule
e Phase | — Model Development
e Phase |l — Plan Development

. Planning Assumptions & Data Needs List
e 2040 Plan — Base Year (2015), Horizon Years (2020), and Future Year (2040)
Socioeconomic Data — UT Forecasts, Woods & Poole, InfoGroup
TransCAD Version?
Data Needs List
Utilization of TDOT’s Deficiency Analysis Tool?

. Major Changes That Have Occurred Since the Last Plan
e Completed Roadway Projects Since 2009
Potential Eastman Roadway Closures — Jared Drive/Moreland Drive, Etc.
Other Major Changes
Public Participation Plan, Adopted September 12, 2007
Plan Goals and Objectives

Public & Stakeholder Participation

e Stakeholder Workshops — up to four sessions (including topics of safety, mobility & health,
freight & logistics, and economic development)

e Public Meetings — three public meetings

e MTPO Meetings — two meetings with the MTPO Policy Board

e Social Media — online survey, WikiMapping

. Next Steps
e KMTPO Board Kick-Off Meeting — December 3™
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Bill Albright
Transportation Manager

Kingsport MTPO
201 West Market St
Kingsport, TN 37660

MTPO@KingsportTn.gov
423.224 2670

Troy Ebbert, CFM
Transportation Coordinator

MEMORANDUM

To: Kingsport MTPO Executive Board
CC: Subscribed Interested Parties

Frarn:  Troy Ebbert
Date: Novernber 24, 2015
Subject:  MTPO Executive Board Meeting

Prior to the meeting at approximately (based on the arrival of the group from Bristol)
11:30 AM EST MTPO will serve lunch.
At noon ETSU will begin the Reedy Creek Trail Presentation.
At 12:30 TDOT Commissioner John Schroer
Please find the agenda for the next Kingsport MTP O Executive Board meeting scheduled for Thursday
December 3, 2015 at 1:00 PM (ET) in the Kingsport City Hall Council Chamber, 2™ Floor, 225
Vest Center Street, (downtown) Kingsport Tennessee.
In addition to the public cormments, project updates and general infarmation items

There are two actions ltems:

* Minutes
+ Functional Classification Adoption

If you are unable to attend, you may designate a proxy in writing to represent you. A sample proxy
letter i5 enclosed. The minutes from the last Executive Board meeting are ako enclosed.

KMTPO is a regional fransporfation planning agency represenfing all or porfions of:
Kingsport, Suilivan Counfy, Hawkins Counfy, Greene Counfy, Washingion County, Scoff County,
Church Hili, Mount Carmel, Gate Cify, Weber Cify
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Agenda
Kingsport MTPO Executive Board
December 3, 2015 at 1:00 PM (ET)

Kingsport City Hall - 2nd floor Council Chambers
201 W. Center St, Kingsport, TN 37660

1. Executive Board Welcome

2. Approval of Minutes from November 3, 2015 Meeting:

m Action o Possible Action o Discussion o Information

3. Public Comment on Agenda Items
oAction o Possible Action o Discussion  m Information
Those wishing to make a comment pertaining to any of the agenda items may do so at
this time with a five-minute time limitation. Comments not pertaining to a specific agenda
item will be heard during the end of the meeting in the Public Hearing section.

4. Adoption of Functional Classification

m Action o Possible Action o Discussion  clnformation

Presenter: Troy Ebbert

Iltem Summary: Because of the UZA changes after the 2010 census the functional
classification of the roads are reviewed and adjusted. The proposed functional classification
system was reviewed with each of the MTPO member jurisdictions to ensure that the roadways in
their areas were properly classified based on the function they serve within the transportation
system.

Recommendation: Adoption of the changes as presented.

5. Long Range Plan Update

o Action o Possible Action  m Discussion  clnformation

Presenter: Preston Elliott of RPM Consulting

Item Summary: RPM will give a report on the status and development of the 2040 Long
range Plan.
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6. Staff Reports - Projects, Initiatives
o Action o Possible Action o Discussion  m Information
Presenter: Staff

- Multi Modal Grants are Due to the MTPO by December 16t
- SR 126 Public Hearing... plans and comment card is available here.
Title VI Plan

. VDOT Obligated Projects

7. Meeting Schedule
oAction  m Possible Action  m Discussion ~ m Information
Presenter: Troy Ebbert
Item Summary: Presentation of 2016 Calendar of Meetings.

Recommendation: A Motion to accept the schedule as presented.

8. Public Comment
oAction o Possible Action o Discussion  m Information

Members of the public may address the Executive Board with issues related to the
region’s transportation system. There is a five-minute time limitation per individual and/or
topic

9. Meeting Adjournment
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_ METRoPOL

METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

Agenda - Purpose of Presentation

» Introduction & Background

» Setting the Stage in Kingsport

» 2035 LRTP

» Population and Socio-Demographics

» Employment Growth

» Existing Public Input & Trends S
» Next Steps
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KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

Introductions & Background

» Our Team
——
» Plan Development %-"i"’m

Transportation Consultants

» Model Development Kim'ey»)Horn
» 2035 LRTP Guiding Principles Raegir i T
Executive Summary
» Livability - Safety & Active Transportation .

» Sustainability - Operational Solutions
» Prosperity - Roadways, Freight, & Public Transportation

Setting the Stage - Planning Area

MTPO Planning Area

Legend

i City Boundaries

[C] ngsport uTeo Boundary
[ county Boundary
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Population - Current and Future Growth

» Projections show an increase of 62,000 people across the four counties.

Population Population Change
Sullivan County, TN 157,366 166,706 6%
Hawkins County, TN 57,811 71,800 24%
Washington County, TN 128,307 167,766 31%
Scott County, VA 22,617 22,243 -2%

Total 366,101 428,515 17%

Population - Profile

» The demographic and socioeconomic profile of residents in the MTPO area
impacts the consideration given to issues of non-motorized accommodations,
accessibility, and transit service.

Population MTPO Area Tennessee
Zero-Auto 6% of households 7% of households
Low-Income 19% of households 18% of households
Disabled 37% of households 30% of households
Senior (65+) 20% of individuals 15% of individuals
Minority 6% of individuals 23% of individuals

Hispanic 2% of individuals 4% of individuals
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Employment - Current and Future Growth \

» Projections show an increase of 57,000 jobs across the four counties.

2015 2040 Percent
Employment | Employment Change

92,763 109,136 18%
18,387 23,094 26%
77,450 111,765 44%
Scott County, VA 7,844 9,555 22%

Total 196,444 253,550

Economic Development - =
Commuting Patterns
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People Living in MTPO Area People Working in MTPO Area

N N

o

Less than 10 miles

10 to 24 miles

25 to 50 miles
Greater than 50 miles

Setting the Stage - Public Input T

» TDOT’s WikiMaps - Online Mapping Application

WZS-Year Long-Range Transportation Plan
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Setting the Stage - Public Input

Transit 2% Bicycle 8%

Congestion
14%

Safety 43%

Maintenanc
e 16%

Pedii/fr‘a” Other 12%

Safety

» WikiMaps comments related to safety comprised 43% of all Kingsport input.

» TDOT’s ETRIMS database used to look at crash trends in the area from 2005 to
2015 - over 30,000 crashes.

3,500 gl &
3,000 - —
2,500 =1 & pu=
2,000
1,500
1,000
500

0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015*

* Year to Date
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Legend
Higher Trafic Volumes Stone Dr.

Kingsport MTPO Boundary Itops

] County Boundary

Lower Traffic Volumes 654] ¢

Congestion

» WikiMaps input shows congestion is an
issue in Kingsport (14% of comments).

» 2035 LRTP recommended nearly $300
million in cost-feasible projects,
many of which would address
congestion issues.

"1
John B. Dennis

Important Considerations

» ONEKingsport - 5 Year Strategic Plan
» Developments by Eastman & Other Employers

» Municipal Annexation
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Revisit Goals

Long Range

| 4 2035 LRTP GUIding Principles Transportation Plan

Executive Summary

» Livability - Safety & Active Transportation
» Sustainability - Operational Solutions
» Prosperity - Roadways, Freight, & Public Transportation

» Do these Guiding Principles still accurately reflect the
priorities for the Kingsport MTPO area?

BS:G\", eYliaprm!\;n;‘c:el Future Year Model W i
Calibration, and Dsevelogm_cle_ntt.an; ¢
validation cenario Testin i
Goals, Objectives, : :
P la n Perforrgmnce gr(lia;lgjaé c':h(?;lt Draft LRTP Final LRTP
Development e Estimation Tool Document Document
Public & :
3 30-Day Review of
Outreach to Public and Stakeholders,
Eta keholde ; Traditionally Underserved Populations DD?cffml;g:
ngagemen . A
March June January

* Stakeholder Meeting * Public Meeting
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Bill Albright
Transportation Manager

Kingsport MTPO
201 West Market St
Kingsport, TN 37660

MTPO@KingsportTn.gov
423.224.2670

Troy Ebbert
Transportation Coordinator

A
(e}

OJ\ .
0, — 1 o [t
& fof/'on Planning O‘QO(\

ey

MEMORANDUM

To: Kingsport MTPO Executive Board
CC: Subscribed Interested Parties

From: Troy Ebbert, Transportation Planning Coordinator
Date: February 4, 2016
Subject:  MTPO Executive Board Meeting

Please find the agenda for the next Kingsport MTPO Executive Board meeting scheduled for Tuesday,
February 9, 2016 at 10:00 AM (ET) Council Chambers, 2nd Floor of Kingsport City Hall, 225 Main
Street, (dlowntown) Kingsport, Tennessee.

In addition to the public comments, project updates and general information items
There are five actions Items:

Minutes

Election of Vice Chair
Amendment # 1 to the UPWP

TIP Amendment 14 - Press Rd
2040 Long Range Plan Base Year

If you are unable to attend, you may designate a proxy in writing to represent you. A sample proxy
letter is enclosed. The minutes from the last Executive Board meeting are also enclosed.

KMTPO is a regional transportation planning agency representing all or portions of:
Kingsport, Sullivan County, Hawkins County, Greene County, Washington County, Scott County,
Church Hill, Mount Carmel, Gate City, Weber City
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Agenda
Kingsport MTPO Executive Board
February 9, 2016 at 10:00 AM (ET)

Kingsport City Hall - 2nd Floor Council Chambers
225 W. Center St, Kingsport, TN 37660

1. Executive Board Welcome

2. Approval of Minutes from December 3, 2016 Meeting:

m Action o Possible Action o Discussion o Information

3. Public Comment on Agenda Items
oAction o Possible Action o Discussion  m Information
Those wishing to make a comment pertaining to any of the agenda items may do so at
this time with a five-minute time limitation. Comments not pertaining to a specific agenda
item will be heard during the end of the meeting in the Public Hearing section.
4. Election of Vice Chairman
m Action o Possible Action o Discussion o Information
Presenter: Troy Ebbert
ltem Summary:

According to Article IV of the Kingsport MTPO Bylaws, during the first meeting of each year itis
necessary to elect a vice-chairman to conduct the activities of the board in the absence of the
chairman. The current Vice-Chairman is Jimmy Adkins from the Virginia LENOWISCO PDC.

Recommendation:

Elect a vice-chairman in accordance with the bylaws.
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5. Amendment #1 to the UPWP (Work Program)
m Action o Possible Action o Discussion o Information
Presenter: Bill Albright
Item Summary: The amendment is being submitted for inclusion within the 2016-2017
UPWP, specifically identified as changes to the FY 2016 Budget within “Task E - Multi-
Modal and Long-range Planning” that increases funding for development of the 2040
(Long-Range) Transportation Plan.

Recommendation: Adopt the amendment as presented.

6. Functional Classification Status

o Action o Possible Action m Discussion  mInformation
Presenter: TDOT Staff
Item Summary: The functional classification process is in its final phase as a result of
the updated urbanized area approved in 2014. TDOT submitted the requests to Federal
Highway Administration in the middle of January. TDOT will inform the board of the steps
for completion.

7. Press Road TIP Amendment

o Action m Possible Action o Discussion o Information

Presenter: Mark Sandi
dge

Item Summary: Press Road is located within the municipal limits of Church Hill and
serves both industrial and residential land uses. In order use STP funds, the road is
required to have a minimum functional classification. The City of Church Hill has
requested STP funds to resurface Press Road.
Recommendation: With an approved functional class update, staff recommends
approval of the project.

8. Virginia House Bill 2 Results for the Bristol Region
oAction o Possible Action o Discussion  m Information

Presenter: Donny Necessary

Item Summary: House Bill 2 projects were voted on by this board and submitted to VDOT
last year for consideration and scoring via the new process established by HB 2. We will
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briefly review the projects and see the results of the scoring and discuss the next step of
the process.

9. KATS Update
oDAction  oPossible Action o Discussion  m Information
Presenter: Chris Campbell

ltem Summary: KATS is updating the routes for the City of Kingsport; Mr. Campbell will
give a presentation showing the updates. We will also receive updates on the status of the
proposed transit center.

10. Call for Projects — FY18-FY22 TIP Development
0 Action 0 Possible Action m Discussion  mInformation
Presenter: Troy Ebbert

Item Summary: A call for projects was advertised on February 1, 2016 and a letter
announcing the call was sent at the end of January to all stakeholders. The application
can be downloaded from the MTPO website. All completed applications shall be
submitted to the MTPO Coordinator on or prior to April 1, 2016. They will be scored and
recommendations will be formed in the TCC. Recommendations will be forwarded to the
Executive Board for final approval for inclusion in the TIP.

11. Review, Discussion, and Endorsement of Several ltems Pertaining to the Development of the
Region’s 2040 Long Range Transportation Plan (LRTP)

mAction o Possible Action m Discussion o Information
Presenter: MTPO Staff & RPM Transportation Consultants

Item Summary: This agenda item includes two discussion items of which one requires
endorsement by the Board. These items and the associated actions are described below:

Project Update — A brief update on the overall project and project schedule will be presented
(Action - Information Only)

Base Year & Future Year Population & Employment Control Totals and Horizon Year Assumptions
It is important early in the planning process to establish certain planning assumptions, which drive
the development of the LRTP for the MTPO. These include establishing the base year and future
planning horizons for the LRTP as well as the population and employment control totals for the
region (i.e. the projected population and employment for which the region is likely to grow in the
future). Staff is recommending the base year of the Plan be 2015 and the future year be 2040
(with an interim horizon year of 2025 for air quality planning purposes). Some of this information
has been previously presented to the Board. Attached are summary tables with the proposed
population and employment projections by horizon year. (Action — Endorsement)

Recommendation: Endorsement of the following items as presented:
Base Year & Future Year Population & Employment Control Totals and Horizon Year Assumptions
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12. Staff Reports - Projects, Initiatives, Updates
oAction o Possible Action o Discussion  m Information
Presenter: Staff

Wilcox Drive Sidewalk project

Stone Drive Multimodal Grant

2015 Multimodal Grant submissions
TDOT Long Range Plan

13. Future Meeting Dates
o Action o Possible Action m Discussion  mlInformation

Presenter: Troy Ebbert
Item Summary: The next TCC meeting will be held on April 8" @ 9:30AM EDT
Executive Meeting Board is scheduled for May 5" @1PM. EDT
14. Public Comment
oAction o Possible Action o Discussion  m Information
Members of the public may address the Executive Board with issues related to the

region’s transportation system. There is a five-minute time limitation per individual and/or
topic

15. Meeting Adjournment
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25-Year Long-Range

Transportation Plan Update

Plan Development Schedule

Goals, Objectives, Financial Model and e
Performance Measures, Project Cost Dot et Final LRTP Document
and Modal Elements Estimation Tool

Efforts to Date:

Thorough review of the Fixing America’s Surface
Transportation (FAST) Act legislation for impacts to the long-
range planning process

Review of 2035 LRTP goals and objectives as they pertain to
other planning efforts and FAST compliance

Modifications to objectives (to be presented at a later date)

Model Development Schedule

Base Year Model Development, Calibration, and Validation battire yad MOd?I Deve‘fbpment and
Scenario Testing

Efforts to Date:

Collection of various data from MTPO, TDOT, and VDOT
Development of highway network and zonal structure for
base year model

Processing of MTPO, TDOT, and VDOT traffic count data
Review of 2035 LRTP E+C project list

Development of base year population and employment
county-level control totals
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Kingsport MTPO
2015 Allocation Tables
j

Hi ical and P Summary Tables
Table 1: Woods & Poole Historic and Future Year Population Projections
Absolute Annual Percent

Four County Region — Population Change
Total Population 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2040 | | Change 2015-2040 2015-2040
Hawkins County, TN 56,871 56,659 56,607 56,800 57,811 58,364 58,923 59,486 60,053 60,624 63524 66,444 71,500 13,989 0.97%
Scott County, VA 23,133 22,943 22,770 22,640 22,623 22,617 22,621 22,62 22,629 22,633 22,636 22,637 22,508 22,243 (378) -0.07%
Sullivan County, TN 155856 156938 156655 156585 156944 157,366 157,866 158,367 158,865 150,363 150,857 162260 164,404 186,706 9,340 0.24%
Washington County, TN 123,310 123,983 124,924 125,546 126,889 128,207 129,803 131,315 132,843 134,386 135,042 143,918 152,090 167,766 39,459 1.23%

Total 360,170 360,523 360,956 361,581 363,746 366,101 368,654 371,231 373,823 376,435 379,058 392,339 405,536 428,515 62,414 0.68%

Source: Woods & Poole, 2015

To begin the allocation of population for the base year {2015), the three Tennessee counties (Hawkins, Sullivan, and Washington) and one Virginia county {Scott) were examined separately. The steps below outline the different
procedures used:

Hawkins, Sullivan, and Washington Counties

1. Using 2010 Census data at the block level and the Woods & Poole data shown in Table 1, the
approximately 40.9% of Hawkins County’s population actually live in the MTPO area.
Those proportions were held constant for each Tennessee county, and it was assumed that in 2015, the same percentage of each county’s population resided in the MTPO area. So for Hawkins County, 40.9% of the 2015
Woods & Poole population (57,811) equates to 23,632,
The difference in population between 2010 and 2015 was then to ine the ion change within the MTPO area over the 5-year period.

of each county’s ion that lied within the MTPO area was determined. For example, it was found that

~

w

Scott County
1. Comparison of Census data from 2000 and 2010 showed that over the 10-year period, the portion of Scott County that lies within the MTPO area grew by approximately 0.79% each year. However, Woods & Poole county-level
estimates show that Scott County as a whole decreased in population by an average of 0.45% each year.

Based on the different levels of growth and decline shown between the two datasets, the difference between the two average annual growth rates was used to determine the 2015 Scott County population in the MTPO area.
This equates to 0.35% (0.79% - 0.45%). This growth rate was then applied to the 2010 Census population for areas within the MTPO area, yielding a growth of 146 people between 2010 and 2015.

>

Table 2: Method for Allocating Base Year (2015) Popuiation

Census Absolute Average Annual
County MTPO W&P County  MTPO Change | MTPO2015  Percent to Percent Grawth
Total Population 2010 Area2010 Percent% 2015 Area 2015 20102015 | TotalPop _ MTPO Area 2010-2015
Hawins County, TN 56,871 23248 409% 57,811 23,632 384 23,632 40.9% 0.18%
Scott County, VA 23,133 5,300 35.9% 8,446 146 8,446 37.3%
Sullivan County, TN 156,856 90,993 58.0% 91,289 296 91,289 58.0%
i County, TN 123,310 8,501 6.9% 8,845 344 8,845 6.9%
Total 360,170 131,042 36.4% 132,212 1,170 132,212 36.1%
Kingsport MTPO

2015-2040 Allocation Tables
Projected Population Summary Tables

For Hawkins, Sullivan, and counties, the Trend Scenario assumes that the proportion of the county population residing within the MTPO area remains the same over the 25-year horizon period and grows as the same rate as
Wood's & Poole county-level population estimates. For Scott County, Virginia, the Trend Scenario assumes that the portion of Scott County within the MTPO area continues o grow at the same average annual growth rate used to

determine the 2015 base year population (0.35%)

Table 3: Method for Projecting Future Year (2040) Population

Trend Scenario
Percent to MTPO 2015-2040 2015-2040  Percent of Grawth Average Annual
MTPO 2015 Total Absolute Percent Attributed to Percent Growth
Total Population Area Pop 2020 2025 2030 2040 Change Change MTPO Area 2015-2040
Hawlkins County, TN 40.9% 23,632 24,782 25,968 27,161 29,351 5,718 24.2% 40.9% 0.44%
Scott County, VA 37.2% 8,446 8,594 8774 9,080 634 7.5% =
Sullivan County, TN 58.0% 91,289 92,734 95372 | 96,707 5,418 5.9% 58.0%
Washington County, TN 6.9% 8,845 9,372 10485 | 11,566 2,720 30.8% 6.9%
Total | 36.1% 132212 | 135482 138,641 141,792 | 146,703 14,491 11.0% 23.2%

counties, the Alternative Growth Scenario assumes that a larger proportion of each county’s population resides within the MTPO area over the 25-year horizon period. This increased proportion of

For Hawkins, Sullivan, and
, the Alternative Growth Scenario assumes that the portion of Scott County within the MTPO area

the population is still assumed to grow at the same rate as Wood's & Poole county-level population estimates. For Scott County, Vil
continues to grow at the same average annual growth rate seen between the 2000 and 2010 Census (0.79%)

Table 4: Method for Projecting Future Year (2040) Population —
Alternative Growth Scenario

Percentto  MTPO 20152040 2015-2040  Percent of Growth Average Annual
MTPO 2015 Total Absolute Percent Attributed to Percent Growth
Total Population Area Pop 2020 2025 2030 2040 Change Change MTPO Area 2015-2040
Hawkins County, TN 43.0% 23,632 26,068 27,315 28571 | 30874 7,282 30.6% 51.8% 0.60%
Scott County, VA 37.3% 8,446 8787 9,136 9,409 10,253 1,808 21.4% 2
Sullivan County, TN 59.0% 91,289 24,318 95,733 95,08 | 98,357 7,068 7.7% 75.7%
County, TN 7.5% 8,845 10,196 10,794 11,407 12,582 3,737 42.2% 9.5%
Total | 37.1% 132212 | 139,366 142,978 146,475 | 152,066 19,854 15.0% 31.8%
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Kingsport MTPO
2015-2040 Allocation Tables
Historic and Projected Employment Summary Tables

Table 5: Historic and Future Year Projections
Absolute Percent
Four County Region — Employment Change
Total Employment 2015 2016 2017 2018 2019 2020 2025 2030 2040 040 2015-2040
Hawkins County, TN 12,682 12,844 13,000 13,156 13,309 13,460 12,191 14,836 15,929 25.6%
Scott County, VA 4829 4,885 4,941 4,393 5,046 5,005 5,339 5552 5,883 21.8%
Sullivan County, TN 70,420 71,143 71,827 72,494 73,147 73783 76,804 79,272 82,850 17.7%
Washington County, TN 60,197 61,252 62,205 63,335 62,377 65,431 70,759 76,124 86,868 24.3%
Total 143,129 150,125 152,064 153,976 155,878 157,781 167,094 175784 191,530 29.3%

The process of allocating employment control totals for the base year (2015) and the future year (2040} utilized a combination of data sources including 2015 InfoGroup data purchased by the MTPO, 2014 data produced by the Census
Bureau through the Longitudinal Employer Household Dynarmics survey {LEHD), and 2015 Woods & Poole (W&P) data. To ine county-level timates, annual growth rates were established by the W&P data and were
applied to the 2014 LEHD data. The 2015 InfoGroup data was used to determine base year employment totals within the MTPO area by county as well as by the following six employment types: agricultural, manufacturing, reta, office,
service, and government. Additionally, based on the W&P data, annual county-specific growth rates were calculated for each of these employment types and were then applied to project employment within the MTPO area. Table 6 below
shows the trend scenario with existing and projected employment for each county within the MTPO area using this method. Table 7 shows an alternative growth scenario, where a larger percentage of each county’s growth is attributed
to the MTPO area, Tables 8, 9, 10, and 11 show the distribution of employment by the six service types previously mentioned, both in the base year and in the future year, These distributions were determined using the 2015 InfoGroup
data.

Table 6: Method for Projecting Future Year (2040) Employment —

Trend Scenario
Percent of
2040 County's.
Kingsport MTPO Planning Percentage to Growth to
Area - Trend Scenario MTPO Area 2015 2020 2025 2030 MTPO Area
Hawikins County, TN 36% 4548 4820 5,106 5,360 38.5%
Scott County, VA 53% 2561 2700 2,828 2,942 3119 218% 53.0%
Sullivan County, TN 65% 46,055 48,145 50,045 51,637 53,990 17.2% 0.76% 63.8%
County, TN 2% 1415 1,533 1,653 1772 2,010 22.0% 2.2%
Total 34% 54580 57,206 59,632 61,711 64,927 19.0% 23.8%
Table 7: Method for Projecting Future Year (2040) Employment —
Alternative Growth Scenario
Absolute Average | Parcentof
2015 2040 Employment Annual County’s.
Kingsport MTPO Planning Percentageto Percentage to Change Percent Change | Percent Growth to
Area - Growth Scenario MTPO Area __ MTPO Area 2015 2020 2025 2030 2040 20152040 2015-2040 Growth | MTPO Area
Hawlns County, TN 36% 20% 2509 5384 5676 5,935 8372 1,823 20.1% 56.1%
Scott County, VA 53% 55% 2561 2,803 2,937 3,053 3236 &5 26.3% 64.0%
Sullivan County, TN 5% 57% 45055 49,442 51459 53112 | 553509 9,454 205% 1.03% 76.1%
County, TN 2% a% 1415 2617 2,830 3,045 3475 2,060 145.6% 7.7%
Total 37% 36% 54580 60245 62,902 65,145 | 68591 14,011 25.7% 32.3%
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MEMORANDUM

To: Kingsport MTPO Executive Board
CC: Subscribed Interested Parties

From: Troy Ebbert, Transportation Planning Coordinator
Date: April 29, 2016
Subject.  MTPO Executive Board Meeting

Please find the agenda for the next Kingsport MTPO Executive Board meeting scheduled for
Thursday, May 5, 2016 at 1:00 P.M. (ET) Jimmy Walker Conference Room, 2" Floor of the
Improvement Building, 201 W. Market Street, (lowntown) Kingsport, Tennessee.

In addition to the public comments, project updates and general information items

There are four actions Iltems:

o Minutes

o Adoption of the Virginia 16-17 UPWP

¢ TIP Amendment 14 - Press Rd

o TIP Amendment 15 - 5339 Funds for KATS

If you are unable to attend, you may designate a proxy in writing to represent you. A sample proxy
letter is enclosed. The minutes from the last Executive Board meeting are also enclosed.

KMTPO is a regional transportation planning agency representing all or portions of:
Kingsport, Sullivan County, Hawkins County, Greene County, Washington County, Scott County,
Church Hill, Mount Carmel, Gate City, Weber City
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Agenda
Kingsport MTPO Executive Board
May 5, 2016 at 1:00 PM (EDT)

Improvement Building - 2" Floor Conference Room
201 W. Market St, Kingsport, TN 37660

1. Executive Board Welcome

2. Approval of Minutes from February 9, 2016 Meeting:

m Action o Possible Action o Discussion o Information

3. Public Comment on Agenda Items
oAction o Possible Action o Discussion  m Information
Those wishing to make a comment pertaining to any of the agenda items may do so at
this time with a five-minute time limitation. Comments not pertaining to a specific agenda
item will be heard during the end of the meeting in the Public Hearing section.

4. Adoption of the Virginia 2016-2017 UPWP (Work Program)
m Action o Possible Action o Discussion o Information
Presenter: Bill Albright

Item Summary: This is the yearly review and update of the work program as required by
FHWA, TDOT and VDOT.

Recommendation: Adopt the UPWP as presented.

5. Functional Classification Status
o Action o Possible Action m Discussion  mInformation

Presenter: TDOT Staff

Item Summary: The functional classification process in complete, the MPO has received
the approval letter from FHWA and TDOT.
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6. TIP Amendment # 14 — Press Road
m Action oPossible Action o Discussion o Information
Presenter: Mark Sandidge
Item Summary: Press Road is located within the municipal limits of Church Hill and
serves both industrial and residential land uses. In order use STP funds, the road is
required to have a minimum functional classification. The City of Church Hill has

requested STP funds to resurface Press Road.

Recommendation: With an approved functional class update, staff recommends
approval of the project.

7. TIP Amendment # 15 - KATS 5339 Capital Purchase Funds
m Action oPossible Action o Discussion o Information
Presenter: Chris Campbell
Item Summary: Based on the new FAST Act eligibility rules, TDOT Multimodal has allocated
FTA Section 5339 smal urban program funds for Federal Fiscal Years 2013, 2014, 2015, and 2016

to direct recipients in small UZAs. KATS is receiving $373,000 in federal funds with a ten percent
match from both the state and the city.

Recommendation: Approval of TIP amendment as presented

8. FY17-FY22 TIP Development
o Action o Possible Action m Discussion  cilnformation
Presenter: Troy Ebbert

Item Summary: A call for projects was advertised on February 1, 2016 and a letter
announcing the call was sent at the end of January to all stakeholders. Two sidewalk
projects were submitted, with new projects at this time. The new TIP will carry projects
forward and the remaining will remain programed at this time until a need has been
identified and approved. Final adoption of the new TIP is scheduled for November 3, 2016
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9. 2040 Long Range Plan

m Action 0 Possible Action o Discussion  clnformation

Presenter: RPM

ltem Summary:

1. Update the board regarding the outcomes from our first round of stakeholder
meetings

2 Update the board on the public engagement to date (through the WikiMaps and
online  survey)

3 Get the board to review and approve the goals and objectives for the LRTP (we have

slightly revised these due to language included in the FAST Act)
4 Get the board to review and approve the E+C project list

10. Staff Reports - Projects, Initiatives, Updates
oAction o Possible Action o Discussion  m Information
Presenter: Staff
- Stone Drive Multimodal Grant, East and West
. 5317 Funding for sidewalks
11. Public Comment
oAction o Possible Action o Discussion  m Information
Members of the public may address the Executive Board with issues related to the

region’s transportation system. There is a five-minute time limitation per individual andfor
topic

12. Meeting Adjournment

Appendix | - 55




KINGSPORT

METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

Kingsport’s 2040 Long-Range
Transportation Plan Update

Using an online survey and
mapping application, we've
been able to engage nearly
150 residents in the
Kingsport area to date.
They've told us about their
roadway, transit, non-
motorized needs among
other priorities for the
region.

Widen existing Add/l

engthen
xoadﬁ

turn lanes at
road
~———_ intersections

- Other

mprove the movement of ; i

goods & freight (Better... -\m REOMEIE P”
\

o

Better connections
between travel options_

Improve
" ~_safety of
Build new
= roadways
g Roadway %
Interchange and
ramp Improvemen® \
Improve
/ R P
Use technology to / = tim ing of
manage roadways (video, signals
sensors, etc.) Improve (frafﬁc
pavement lights)

and bridges

Stakeholder Engagement

We were able to conduct eight meetings with
over 40 stakeholders related to various topics
and groups including:

Freight & Logistics

Safety & Law Enforcement

Economic Development

Transit, Active Transportation & Health
Hawkins County Agencies

Scott County Agencies

Regional Agency Coordination

Local Agency Coordination

Improved connections

Other More sidewalks
between sidewalks, i, provements along major
bikeways and tmmn _roads Pedestrian
S improvements at road
Maintenance of 4 intersections (pedestrian
sidewalks, bike signals/crosswalks)
lanes, bike
routes/g reenways -

More on-road bicycle
Bicycle route lanes and bike routes
map/Wayfinding signs
e More off-road bicycle
and pedestrian trails

(greenways and trails)

7

VAJ

Education/enforcement for -
motorists, pedestrians, &~

bicyclists .
Increased emphasis on

safe routes to school
(for walking and biking)

\
Blo,/ le parking \_
(racks, lockers,
etc)

Other im provements More bus routes (new

and expanded)

Improved security (at
bus stops/bus
terminal/on bus)

_—
More frequent service

during existing hours

s

Transit

More sidewalks/bike
trails connecting to bus$
stops

More service
Sg hours (evenings,
~  weekends)

~

Additional bus stops and
shelters

Greenbelt is extremely important for economic
development and as a transportation option

Identification of safety and capacity issues at
key intersections and on major roadways

Interchange at 1-26 / 1-81 is generally
congested, unsafe, and problematic for large trucks

Consensus from MPOs on expected population
and employment growth

Identification of other plans and redevelopment
opportunities around the Kingsport area

Need for better linkage between multimodal
investments and low-income populations

Implications of House Bill 2 (HB2) on
transportation projects in Gate City and Weber City

Key
Take-Aways
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2040 Kingsport MPO Long-Range Transportation Plan
Review of Goals & Objectives from 2035 Kingsport Transportation Plan to MAR-21FAST Act Planning Factors, TDOT's LRTP, and VDOT’s LRTP

Proposed 2040 Kingsport Metropolitan Area MAR2A {201 9P AST Act (2015} TDOT's 25-Year Long-Range Transportation Plan (2015) VTrans2040 {2015)
Transportation Plan Planning Factors National Goals Guiding Principles Goals
Maximize Safety and Security

Goal # 1: Livability - Provide safe, secure, convenient, and active

transportation choices to all citizens that strengthen the livability and

health of our communities and region.

+ Objectve: Improve safety by reducing transportation-related falzlities and
injuries

+  Objectve: Make slree(s a place for all users - ’Comple(e Strests

+__Objectve: Promote aclive lransportation: by
trios through improv 1 conssiilty o wrm-\

Increase the safety of the
transportation system for motorized
and non-motorized users.

Increase the security of the
transportation system for motorized
ard torized use:

£

ard mabilty

.

Ohecbve Increase tra nsit and other demand
opportunities as @ means of providing affordal riation options.
Chiective: Strive to balance capacity and mobility needs for all users
whereby connections te and across modes and land uses function
harmoniously

.

Increase
of people and freight

Safety - Achieve a significant
reduction in traffic fatalities anc
serious injuries on all public roads

Reduce injunes and fatalties in 3l modes of transportation;
minimize construction-related safety incidents; improve disaster
and extreme weather preparecness and incidert response.

Provide for the Efficient Movement of People and Freight
Deliver an integrated. multimodal fransportation system that
oplimizes the moverment of peaple and goads by providing greater
access to transportation services for all people and by building
better connections among cifferant modes of ranspartation

Build and Liv:

Goal C: Safety for All
Users.

Provide 2 safe
transportation system for

assengers and goods cn
all travel mocies

Goal E: Healthy and
Sustainable Communities.
Support a variety of
community types promoting
local

rable
Provide early anc unuomg oppertunities for broad public input on
plans and programs; work closely with local public and private
planning efforts; proactively coordinate land use and transportation
planning to optimize the efficiency and long term viabilty of the
fransportation system

muiti-modal lifestyles that
minimize vehicle travel,
while preserving agricultural
natural, histonc and cultural
resources.

‘Goal # 2: Sustainability - Promote and advance sustainable transportation

choices for the greater Kingsport Region that support long-term economic,

social, and environmental sustainability within and throughout the region.

+  Objectve: Maintain what we have — take a "state of goed repair’ approach to
our community s transportation assets

Promote eflicient system
meragement and operation.

Emphasize the preservation of the
existing transportation system

mprove the resiliency of f
dl red.

«  Objective: Seek cost-effective management soltiors and new
as a mean improving travel time reliability
feciucing transportation delay. and improving system operations

« Objective: Seek improvernem options which minimize acverse impacts of

r te historical, social. cultural, and natural environments

.

solutions Lhat i v of the

nsportation impacts on air-quality

i ’l’l::)’\’)ﬂ

Pratect and enhance the
envirenment, promote energy
conservation, improve the quality of
life, and promote consistency
between transporiation

and State and local
planned growth and economic

development pattems

Infrastructure condition - Mairtain
the highway infrastructure asset
system in a state of good repair.

Congestion reduction - Achieve 2
significant reduction in congestion on
the National Highway System.

System reliability - Improve the
efficiency of the surface transportation
system

Preserve and Manage the Existing System

Balarce maintenance and preservation needs with crtical capacity
enhancements and operations. Optimize system capacty and
safety through cost effective management and new technalogies.

Protect Natural, Cultural and Environmental Resources
Responsibly plan and manage the transportation syster to
maintain the integrity of communities. historical sites ambe
riligal envicpmen. minivize s miigalImpact=

Enhance the performance of the
trarsportation system while protecting
and enhancing the natural
environment.

jects and develop a transportation nmwum that
improves congeslxun and addresses air qualty issues.

Goal D: Proactive System
Management

Maintain the transportation
system in gocd conditicn
2nd leverage technology to
optimize existing and new
infrastructure

that

Goal#3: Fmspemy-r. mote

policies and

and mic

<fficient access to people, places “and
goods and Sersteny wihi g throughout the region.

« Objectve: target

and conducive to growth and redevelopment initiatives

* Obleciie: Subpor transportation kyvestmerts and palkies et work o

4-effi

10 areas supoortive

acoess management and comdor management strategies thal preserve the
leng-term functionality of a roadway's capacity and safet
«  Objective: Support land use ard cevelopment pattems that reduce

Enhance the integration ard
connectivity of the transportation
system, across and between
mods, for people and freight.

Enharce lravel ang

Support the economic vitalty of the
area, especially by

ts and and improve ity for all
»  Objectve: Continue to promote and foster an environment by which citizerss,
communities, jurisdicticns, elected efficials, and other stakenolders can
collaboratively advance 2 sustainable multimodal transportation system that
provides safe and secure connections throughout a livable and prosperous
region

enablmg global competitiveness,
productivity, 2nd efficiency.

Freight movement and economic
vitality - Improve the national freight
network, strengthen the ability of rural
communties o access national and
international trade markets, and
support regional economic
development

Reduced project delivery delays -
Reduce preject costs. promote jobs
and the ecanomy, and expedite the
movement of pecple and goods by
accelerating project completion
through eliminating delays in the
oroject development and delivery
oracess, including reducing regulatory
ourdens and iImproving agercies’
waork practices

Support the State's Economy
Invest in trarsportation infrastructure that advances quality
conomic development and redevelopment, economo
competitiveness. tourism. and increased access to people. places,
goods and services within and through the State.

Emphasize Financial Responsibility

Provide accountability; maximize Tennessee's share of federal
transportation funding’ develop altemative funding strategies: select
projects based on identfied regionz! reeds, allow flexbility in local
management of projects where feasible

Goal A: Economic
Competitiveness and
Prosperity

Invest in a transportation
system that supports a
robust, diverse. and
competitive economy.

Goal B: Accessible and
Connected Places
Increase the opportunities
for people and businesses
to effciently access jobs
services, aclvity centers,
2nd distribution hubs
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Projects C:

Since 2009 & C

(E+C Network)

TDOTVA #

ProjectRoute

FromTo

Type of Improvement

Projects Comploted Since Last Plan

Improvement Description

Funding Source

Intersecton of SR-226, US-22, &

Fremy 0 46 Klomerer Wes: ECL Weoer City10:0,491 Kilometer

i |l aanzU AN, | Bom L6 e e Itersection Moty ntesection f0 sccommodate he Mocessin Gap Bypass Gompleted E
'SR-1- Main S1/Hammond Ave addltional
1127689.00 | Signalization & Geometric Intersection of SR 1/Hammond Ave and Main St/Hammond Ave: Intersection - s L, : Completed -
04002501 | 1:25 Tennessse Welcome Center | Froposed Welcome Staton Scuth o Bell Rdge Road vicsled ‘Constrict New Tennessee Welcome Stafion GCompletea 8
“01207.00 | 8R75 SR-36 to SR-357 (HPP 0% 2026, 368 & 4968) widening Wickn from 2lanes {0 5 lanes Completea =
City of Reconstruct to 3 lanes es part of Gibson Ml Rd Improvements (trensition to 2 lenes neer Robertson
Kingsport_| Gibsen Mil From,Glbscn Stio Wataod St Recongifucion Sl (Fhase ¥ frem Sione Dilv (US 1110 Sloomingaale ke s forheerming) Hmoleted 2
Ciyol From Rl {enbance y Sty -
Kingsport Rock Springs Read to Cax Hollow/Reck Springs Crive Recenstruction Add shoulders, multi-use path, and eliminate norizontalivertical curves Completed
15.TSTI | Stone O Esst (US 11WISR 1) John B Dennis (SR 93110 Lynn Garden D (SR 361 Signal Completed z
13.TSTI Sevier Ave From Eastman Road 10 East Ravine Road Intersection Improvements ‘Add turning lanes al various intersections as par of redevelopment corridor study Completed -
PR P o Sicie B to HiterLane Reconslu:aising 2427 ouduay toincuce 3 contor 870 oo shoulerand oiher Geomie | g —

Committed Project:

TOOTVA#

Comimitted Projects (¢ont.|

0555000 | US-23 (RTEZ3) SBL Gver North Fork Holsion Riveri VA Stucture #1103) Eridge Replacement Bridge Replacement Oesign Complete | Stale STP
013800 | US23 (RTEZ3) NBL Over Noth Fork Holsten Rivert VA Sticlure #1108) Eridge Repiacement Bridge Replacernent Desion Campiete | State STP
13TC | Sullvan 8 West From Raller Lane fo Lynn Garden Dr (SR-26) Recenstrution ey I Seacls S caar ) e [poeg dhouey end oor geomamic:|  UndesDesion:: | €#of Kngmot
From 06 mies wast of intersecton Route 713 f0 .02 miles east of
253,00 | Rouls 614 (Yuma Road) ikl vt and straghten curves o State STP
1417300 | 161 Eastoound K climing lane at mile marker 6010 EXit 53 Widening Ad0 &N eastboung bck simbing lane rom mile marker 5010 Exl 6310 Improve congestion. e State STP
Widening prajeet rom 3 1o ¢ wih rass med an 1o Harbor Chape! Road and fram 2103 fanes from O1d Design Stete STP
90546700 | SRA28 iMemorial Bivd From East Genter Sreet in Kingsport fo Sast of Caoks Valley Road Widening Pl ot ol Al e oroallPoll R
Reconstruct sxsting 2 v centertum 2nc other g Stete STP
8TC | 57126 (emorial By Gooks Valley R to ntesstate 61 Reconstiuetion i ; > pov Oesign (MPROVE)
5793 (Sullvan Gardens Phwry) Voroum ety o oot State ST
28300 | 20 : From Derty Crive to Murrell Road. ‘Sefety/Geometric Improvements | addibon of a center tum lane at fwo locations. the flattening of exsting horizontal curves, the addtion ROW TMPROVE
of paved shovldrs at several Iozatiens. and Sicewals improvements at one locaton. )
Verious safaty spet imarovermarts elong tha corider ol ive Iopei ons. [mprovemants FEnge Fom The
1289402 | S99 (SuAn Gadens PN | piorgan Lno to South of Baieyton Road SafetyfGomatri Imorovements | additon of a contor tum lan a fvo losatons. the fattoning of cisting horzontal curves, the addfion ROW (e STE
of paved shoulders at several lozations. and sicewalx improvements ot one location.
Various safety spat Improvements slong the corridor ot five locations. Impravements Fangs rom ihe
11203400 | S92 fSultvan Gerdens KA | o warren Sireetto Davis Road SafetyfGeometric Imorosements | additon of a center tum lane 2t o losatons, the fattening of cxisting herizontal curves, the addticn Row iy
of paved losations, and sicewa i at one location
Tocel STPAPO
: Reconsiiuet exsling 2 center lun and oiher geomeliic | Under TOOT | and Sale TR
TG | Rook Springs Rd Intersteto 25.{1:26) to Cor Hollon Rd = otehics e et
Kin
} ntersection Improvements | Installnew sinal al U 11w alignment for Belmont
3TST | US 11wSR 1 Intersection wih Engiewood Ave. and 2eimont Ave fraliihin iy, Design Federal HSIP
7T8TI | Lynn Garden Or (SR 36) Wes: Conter Sirestto West Cartors Valley Re (SR 345 Signalizstion bt it Local TP
STSTI | Airoort Fhowy (SR 357) A Flagshia Or. Intersection Improvements | Installnew signal at Flagship Dr, - Acd tuming lanes & improve geomelry Design Complete | Federal HSIP
34TSTI | Riverport Rd. From Holston River Shica Eridge to Wicor Dr. (SR 126) Porform and Under Design | Gity of Kingsaort
ProjectRoute Typs of Improvement Improvemant Description Status Funding Source

Kehony | matn Tra orve From Reedy Creek Roadi 1o Stone Dive New Roadway Construct new 2 lane roacway 1o aivert e rom Eastman Road and Stone Drve. Design Complete | Gty of Kingsoort
Ciyof Resurfecing, repainng curb, sidewalk, sddltions of buloouts, ADA enhancaments, ramoel of rail
Kooty | wain steet From Clinchfeld Sreet to Sulivan Street Reconstruction bk o by Sceusk: s e Under Design | Local STF (MO}
921031.00 | SR-126 (Mematial Blvct) A Isiand Road SoTaRtiofand Gamedi Instatetion M"t‘;ﬁ:::’;’,:m’;i;’“' ok ROW Local STF (NPO)
FodarlBR
12215500 | For Robinson Bridge Replacemant Eridge Replacamant Bridge Roplacement Under Contrect Frogrem
{IMPROVE)
Sevier Avenue (Crassiawn
Ciyof : . Realign perticn of Sevier Avenue (o Ik ulth Gibson Wil nd existing Sevier Avénue. Improve )
i n; st | Comnestrfrom Gibson il o At Boone Street, Tennessee Stieet, and Ezst Ravine Road Reccnstruction Deohan bty ot sede ety S or Under Design | City of Kingsoort
Koy | tiand Rosd mprovements Frem Memerial (e to Galf Ridgs Drive Hutmodal widen muttuse path Under Design | ity of Kingsoert
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Bill Albright
Transportation Manager

Kingsport MTPO
201 West Market St
Kingsport, TN 37660

MTPO@KingsportTn.gov
423.224.2670
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Transportation Coordinator
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MEMORANDUM

To: Kingsport MTPO Executive Board
CC: Subscribed Interested Parties

From: Troy Ebbert, Transportation Planning Coordinator
Date: October 28, 2016
Subject.  MTPO Executive Board Meeting

Please find the agenda for the next Kingsport MTPO Executive Board meeting scheduled for
Thursday, November 3, 2016 at 1:00 P.M. (EST), Council Chambers, 2nd Floor of City Hall, 225
W. Center Street, (dlowntown) Kingsport, Tennessee.

In addition to the public comments, project updates and general information items
There are four actions ltems:

Minutes

2017-2021 TIP Adoption

2017 Executive Board Meeting Schedule
Endorsement of Project Evaluation Criteria

If you are unable to attend, you may designate a proxy in writing to represent you. A sample proxy
letter is enclosed. The minutes from the last Executive Board meeting are also enclosed.

KMTPO is a regional transportation planning agency representing all or portions of:

Kingsport, Sullivan County, Hawkins County, Greene County, Washington County, Scott County,

Church Hill, Mount Carmel, Gate City, Weber City
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Agenda
Kingsport MTPO Executive Board
November 3, 2016 at 1:00 PM (EST)

City Hall - 2nd Floor Council Room
225 W. Center St, Kingsport, TN 37660

1. Executive Board Welcome

2. Approval of Minutes from August 8, 2016 Meeting:

m Action o Possible Action o Discussion o Information

3. Public Comment on Agenda Items
oAction o Possible Action o Discussion  m Information
Those wishing to make a comment pertaining to any of the agenda items may do so at
this time with a five-minute time limitation. Comments not pertaining to a specific agenda
item will be heard during the end of the meeting in the Public Hearing section.

4. Adoption 2017-2021 Transportation Improvement Program
m Action o Possible Action o Discussion o Information
Presenter: Bill Albright/Troy Ebbert
Item Summary: Per 23 CFR 134(J)(1)(D)(i) the Transportation Improvement Plan (TIP) at
least every 4 years. We are presenting a 5-year TIP with the last year being illustrative.

(Attachment Included)

Recommendation: Adopt the TIP subject to final approval from FHWA

5. Presentation of Federally Obligated Projects
oAction o Possible Action o Discussion  m Information
Presenter: Bill Albright

ltem Summary: Per 23 CFR 450.332 we are required to publish the obligated projects
within 90 days from the end of the program year as outlined in the Kingsport MTPO
Public Participation Plan. This information is published online and available on the
Library, City Hall and the Improvement Building per the PPP for review by the public.
(Attachment included)
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6. 2017 Meeting Schedule
m Action oPossible Action o Discussion o Information
Presenter: Troy Ebbert

Item Summary: Staff has presented a tentative schedule for 2017.

Recommendation: Approve schedule as presented or make changes.

7. 2040 Long Range Transportation Plan Update
m Action oPossible Action  m Discussion  m Information
Presenter: Preston Elliott AICP- RPM Planning Consultants

Item Summary:

. Stakeholder Input
Public Input
. Schedule of Current and Remaining Activities

Endorsement of Project Evaluation Criteria (Action Item)
This item would include presenting proposed project evaluation criteria which
would be used to assess projects being considered for the long-range plan. This
criteria is not the same as what the MTPO uses for the TIP but is rather criteria
that supports the direction of the long-range transportation goals and objectives.
The use of the criteria allows for the MTPO to see how one project compared to
another furthers the MTPO’s LRTP vision. The criteria to be presented would
include the current plan criteria and minor additions/changes to criteria to
account for FAST Act provisions (2 new planning factors), TDOT’s deficiency
analysis tool, and VDOT’s SMART SCALE.

8. Project Updates
A list of staff updates is attached to the agenda; Staff will not cover the material unless
requested.
9. Public Comment
oAction o Possible Action o Discussion  m Information
Members of the public may address the Executive Board with issues related to the

region’s transportation system. There is a five-minute time limitation per individual and/or
topic

10. Meeting Adjournment
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Kingsport's 2040 Long-Range

Public and Stakeholder Engagement Update

Using five public meetings as well as an online survey and mapping application, we've
been able to engage nearly 250 residents in the Kingsport area to date. They've revealed
their priorities, concerns, and issues for the region.

200
180
160
140
120
100
80
60
40
20

H Extremely Important @ Very Important

Improved safety) New or wider

streets and

Beautification of Reduced freight
transportation
choices

t | transportation  transportatior
facilities conflicts

support 2t
economic growth

I

Areas of importance:
e Focused development in existing, urban areas
* Focused development in high-growth areas

Areas of importance:
¢ |mproved safety of roadways
e Improved security at bus stops
e Interchanges ramp improvements

Areas of importance:
e Improved timing of traffic signals
e Better connections between travel options

INE @ Areas of importance:
e Improve pavement and bridges

 Maintenance of non-motorized infrastructure

Areas of importance:
Pedestrian improvements at intersections
Off-road bicycle and pedestrian trails

Emphasis on safe routes to school
Improved security at bus stops
Increased transit service hours
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Kingsport's 2040 Long-Range

Transportation Plan Update

Long-Range Transportation Plan Update

2015 2016 2017

Model Banii;a;nl’\‘lle?::el Future Year Model
: + 2 Development and
Develo pme nt & I\'Ibarl?;';?‘;:nd Scenario Testing
Goals, Objectives, " .

Plan Performance ::;a;gajlecl\:%i:l Draft LRTP Final LRTP
Development Wi i Estimation Tool Rocinent boment
Public & )

. 30-Day Review of Adoption and
Outreach to Public and Stakeholders, "
Sta keh o I d er Traditionally Underserved Populations Draft [RTP Bppeplatiial
Engagement Document LRTP
March October January June

* Public Meetings
* Stakeholder Meetings
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Kingsport MTPO

2040 Long-Range Transportation Plan
Project Evaluation Criteria — Review & Recommendation

KMTPO TDOT Highway Deficiency VDOT
2035 LRTP {2012) F g Analysis Tool (HDAT) (2016) Per g SMART SCALE (2016) | Percentage
Safety 25% Safety & Security 33% Safety 30%
Operational Efficiency (Congestion) 20% Preserve & Manage the Existing System 32% Congestion Mitigation 10%
Access (Accessibility) 5% Livable Communities (Accessibility) 5%
Accessibility 15%
Active Transportation (Multimodal) 25% Efficient Movement of People & Freight 5%
Environmental 10% Environmental Impact 4% Environmental Quality 10%
Economic 15% Support the State’s Economy 21% Economic Development 35%
Total Points 100% 100%* 100%*
* Normalized to 100%
KMTPO
2040 LRTP (Proposed) Percentage
Safety 25%
Operational Efficiency {Congestion) 20%
Access (Accessibility) 10%
Active Transportation (Multimodal) 15%
Environmental 10%
Economic 20%
Total Points 100%

DRAFT —11/3/16
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Bill Albright
Transportation Manager

Kingsport MTPO
201 West Market St
Kingsport, TN 37660

MTPO@KingsportTn.gov
423.224.2670

Troy Ebbert
Transportation Coordinator

2
&

Y00, B P P
Ot by e O
fo"/oﬂ Planning 010

MEMORANDUM

To: Kingsport MTPO Executive Board
CC. Subscribed Interested Parties

From: Troy Ebbert, Transportation Planning Coordinator
Date: February 2, 2017
Subject.  MTPO Executive Board Meeting

Please find the agenda for the next Kingsport MTPO Executive Board meeting scheduled for
Thursday, February 9, 2017 at 10:00 A.M. (EST), Engineering Building, (behind Improvement
Building) 130 Shelby Street (downtown) Kingsport, Tennessee.

In addition to the public comments, project updates and general information items
There are six actions Items:

Minutes

Election of Vice-Chairman

TIP Amendment 1 Virginia Projects

TIP Amendment 2 TN STIP Amendment 24 Highway Safety Improvement Program
TIP Amendment 3 TN 'STIP Amendment 25 National Highway Performance Program
Support for the LRTP financial plan and project evaluation.

If you are unable to attend, you may designate a proxy in writing to represent you. A sample proxy
letter is enclosed. The minutes from the last Executive Board meeting are also enclosed.

KMTPO is a regional transportation planning agency representing all or portions of:
Kingsport, Sullivan County, Hawkins County, Greene County, Washington County, Scott County,
Church Hill, Mount Carmel, Gate City, Weber City
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Agenda

Kingsport MTPO Executive Board
February 9, 2017 at 10:00 AM (EST)
Engineering Building Conference Room
130 Shelby Street, Kingsport, TN 37660

1. Executive Board Welcome

2. Approval of Minutes from November 3, 2016 Meeting:
m Action 0 Possible Action 1 Discussion o Information

3. Public Comment on Agenda ltems
oAction o Possible Action o Discussion  m Information
Those wishing to make a comment pertaining to any of the agenda items may do so at
this time with a five-minute time limitation. Comments not pertaining to a specific agenda
item will be heard during the end of the meeting in the Public Hearing section.

4. Election of Executive Board Vice-Chairman

m Action o Possible Action o Discussion o Information
Presenter: Troy Ebbert
Iltem Summary: The By-laws of the Kingsport MTPO require an election of a Vice-
chairman at the first meeting of each calendar year. This seat is currently held by Mr.
Jimmy Adkins of LENOWISCO.

5. TIP Amendment #1 Virginia Projects
m Action o Possible Action o Discussion o Information

Presenter: Troy Ebbert/Donny Necessary

Item Summary: The Virginia TIP development and adoption schedule is not the same as
TDOT's schedule this year. This is amendment # 1 to the 2017-2022 TIP to add all of the
Virginia projects.

Recommendation: Adopt the TIP subject to final approval from VDOT
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6. TIP Amendment #2, TN STIP Amendment 24 Highway Safety Improvement Program
m Action o Possible Action o Discussion o Information
Presenter: Troy Ebbert

Item Summary: TDOT is requesting to add $1.0 million to the HSIP grouping for
FY-2017.

Recommendation: Adopt the amendment as presented.

7. TIP Amendment #3, TN 'STIP Amendment 25 National Highway Performance Program
m Action 0 Possible Action o Discussion o1 Information
Presenter: Troy Ebbert

Item Summary: TDOT is requesting to add $3.5 million to the NHPP grouping for
FY-2017.

Recommendation: Adopt the amendment as presented.

8. Tennessee IMPROVE Act Information
oAction  mPossible Action  m Discussion  mInformation
Presenter: Michelle Christian
Item Summary: Tennessee Governor has introduced a transportation funding proposal
that includes an increase in the TN gas tax. The presentation will outline the act and give

information how it effects the transportation projects in Tennessee. A resolution of support
will be available to the board if requested.

9. 2040 Long Range Transportation Plan Update
m Action  cPossible Action ~ m Discussion  m Information
Presenter: Preston Elliott AICP- RPM Planning Consultants/ KCI Technologies
Item Summary: The 2040 LRTP is nearing completion; RPM will present the financial

plan and project evaluation process and request guidance/support from the executive
board.
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10. Project Updates
A list of staff updates is attached to the agenda; Staff will not cover the material unless
requested.

11. Public Comment
oAction o Possible Action o Discussion  m Information
Members of the public may address the Executive Board with issues related to the
region’s transportation system. There is a five-minute time limitation per individual and/or
topic

12. Meeting Adjournment

The next schedule meeting date in May 4, 2017 at 1:00 P.M. in the Kingsport City Hall.

Appendix | - 68




Project Scoring Criteria

Priority Points Measure Thresholds Score
< 50 3
50- 100 6
15 Number of auto crashes 100 - 150 9
150 - 200 12
> 200 15
Safety : - 0 o
: 5 Number of bike/pedestrian crashes 1-2 5
(25 points) =) 10
<1 1
3 Existing Crash Rate 1-5 2
>5 3
2 Low-volume, narrow streets \'(\les -
o 0
<-10% S
5 LOS improved between 2015 and 2040 E+C -10% - 0% 2
> 0% 0
<5% 0
5 LOS improved between 2040 E+C and 2040 vision run 5% - 20% 2
Operational > 20% 5
(Egﬁ;:::sy) 5 Traffic signal projects T\leos g
2 Creates parallel facility/system redundancy Y,\‘e: S
< 1000 1
5 Difference between 2015 and 2040 vision AADT 1000 - 2500 2
> 2500 3
< 100 1
3 Population growth surrounding project 2015-2040 100 - 500 2
> 500 3
Accessibility <100 1
(10 points) 3 Employment growth surrounding project 2015-2040 100 - 500 2
> 500 3
- Yes 4
4 Improves connectivity of system No 0
Low 1
5 Qualitative non-motorized demand near project Medium 3
High 5
Tr anl.s\;:;‘r{teati o 5 Number of above average_EJ populations touched by project (65+, low ; ;
¢ income, disabled)
(15 points) 3 5
Neither 0
5 PLOS or BLOS of D or worse Single 2
Both )
[¢] 5
5 Number of challenging areas the project touches (floodplains, historical ; g
Environmental areas, steep slopes, and parks) 3 :
(10 points) 2 0
5 Projects improves capacity without widening or adding new facility T\Ie: g
<2% 1
4 Percent of trucks in 2040 E+C 2% - 5% 2
> 5% 4
. . . . . Yes 4
4 Within 1/2 mile of freight-dependent industries No 0
Economic 4 Number of ATRI truck trip origins and destinations : 383 ‘21
(20 points) _— <1400 1
2: Accessibility of HS Educated Workforce and Jobs
> 1400 2
2 Accessibility of College Educated Workforce and Jobs = 2400 .
> 2400 2
4 Improves access to identified tourist destinations T\leos g

DRAFT 2/8/17
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Capital Funding - Tennessee
Revenue Source Annual Average* Revenue Projections
T e Revenue Sources Federal Non-Federal Total Inflation 2025 2040 Total
ennesse Share Share Factor ** Horizon Year | Horizon Year | 20152040

[National Higrway Performance Program (NHFP) (80%120%) s 2200000] s  ss0000] &  2750,000 1.03 s 36276000] $ 72923.000] $ 109.201.000
[Suriace Transportabon Block Grant Program (S-STBG) Funds

[State Selectec Projects (80%/20%) S 1,300000) S 325000] S  1.625,000 1.03 S 21437.000] $ 43001,000] $ 64528000
[Satety Funcing (50%/10%) s 4000 s soooo| s somo00 1.0% s 6359%6000| s 13250000] s 1s8ss.000
|Ericiae Rehabiltation & Repacemert (BRI or 57)

(80%/20%) s 45000] s 13rsa) s searso 1.03 s 7503000] s 1s0s2000] s 22585000
[Surizce Transportabon Block Grant Program (-S18G) Funds.

MPC Selected Projects (80%/20%) S 1,400000) S 350,000] $  1.750,000 1.03 S 23085000] S 465406000] $ 69.492,000
[Enhancement Funds (EHN, TAP, or RTP) (80%(20%) s 2ooo00) s sooo0] s 2soo00 1.03 s 3208000] s ee2s0m0] s as27000
[Safe Routes to School (100% Federal) S 50,000 S 3 50,000 103 S §60.000) $ 1.326000) $ 1986,000
[Cther Federal-Aid Programs & Discretionary Funds

(.9 APD, ARRA, TIGER, NHFP) (80%/20%) S 320000) § 80000} S /400,000 103 $ _5277.000] S 10607.000) $ 15884.000
[State Funds (STA or SP and SPPR) (100% State) s 4oooo0| s 400000 1.03 s 5277.000] s 10607,000] $ 15884000
[City of Kingsport, TN {100% Localy S 1800,000] $ 1500000 1.03 $ 23746000 $ 47.732.000) § 71.478.000
[Sullivan County. TN (100% Local) s 1g0000] s 190,000 1.03 s 2506000] s s038000] § 7544000
[Town of Mt Carmel TN (100% Local) S 14.000] S 14,000 1.03 s__185000] s 3r1000| § 556000
[City of Church Hill, TN (100% Local) S 58000) ¢ 58.000 103 S 765.000] § 1538000 $ 2303.000
Hav:ins County, TN (100% Local) S ss000] ¢ 65,000 1.03 s es7000] s 1724000] s 2581000

Sub-Total (TN)] § 6375000| $ 4045750| S 10420750 $ 137,471,000 | § 276,333,000 | S 413,804,000

~Based on 3 review of histonc fanding levels o the MTPO region.
** Revenue forecasts assume a 3 percent annual growth rate of funding
Projections rounded to the nearest thousands

Draft 02/0817
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Capital Funding - Virginia

Revenue Source Annual Average* Revenue Projections
Virainia Revenus Scurces Federal Non-Federal Total Inflation 2025 2040 Total
9 Share Share Factor™ Horizon Year Horizon Year 2015 - 2040

Interstate, Primary, Secondary, and Statewide Construction*** S 1,191,040 § 207760 § 1,488,800 $ 25690000 $ 11,530,000 S 37,220,000

Gate City, VA (100% Local) $ = $ - $ o $ = $ =

\Weber City, VA (100% Local) $ $ $ = $ = $ &
Sub-Total (VA)] ¢ 1,191,040 $ 297,760 $ 1,488,800 $_25690,000) $ 11,530,000] $ 37,220,000

* Annual Average figures are presented for illustrative purposes only. Figures are presented to illustrate a hypothetical annual amount of revenues and share splits to the MTPO area. Actual annual projections are reflected in the

Revenue Projections provided to the MTPO by VDOT.
** Revenue forecasts are derived from VDOT's Financial Planning Division, Assumptions - Constrained Long Range Plan documentation (October 2015)

~*VDOT manages highway revenues through a variety of C: Programs Primary, etc.). Through these Programs Virginia revenues (state and federal revenues) are allocated. The
following revenues are reflected in these Construction Programs and assumed available w the MTPO area: Bndge Replacement\Rehablhlallon (BR/BROS), Interstate Maintenance (IM), National Highway Systems (NHS), National
Highway Performance Program (NHPP) Hazard Elimination (HSIP), Surface Ti Block Grant (STBG), Tt (TAP/EN), High Priority Projects (HPP), Appalachian Development

(APD), Federal Demonstration (DEMO), Safe Routes to School (SRS), High Priority Development (HPD), Intelligent Technology Systems (ITS), Regional STP (RSTP), and Equity Bonus/Minimum Guarantee (EB/MG)

Projections rounded to the nearest thousands

Draft - 02/08/17
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Kingsport Area MTPO
2040 Long Range Transportation Plan

Revenue Forecasts

Operations and Maintenance Funding

Revenue Projections

Revenue Source Annual Inflation
Average * | Factor ** 2025 2040 Total
Horizon Year Horizon Year 2015 - 2040
Tennessee Revenue Sources
' TDOT (Various State Sources) *** $ 4,260,000 1.03 $ 56,198,000 | S 112,965,000 | $ 169,163,000
City of Kingsport - State & Local Gas/State Aid Funds $ 2,230,000 1.03 $ 29418000 S 59,134,000 | $ 88,552,000
Sullivan County - State & Local Gas/State Aid Funds **** $ 8,100,000 1.03 $ 106,855,000 | $ 214,793,000 | $ 321,648,000
Town of Mt Carmel - State & Local Gas/State Aid Funds $ 146,000 1.03 $ 1,926,000 | $ 3,872,000 | $ 5,798,000
City of Church Hill - State & Local Gas/State Aid Funds $ 174,000 1.03 $ 2295000 | 3 4,614,000 | $ 6,909,000
Hawkins County - State & Local Gas/State Aid Funds **** $ 3,000,000 1.03 $ 39,576,000 | $ 79,553,000 8 119,129,000
Sub-Total (TN)] $ 17,910,000 $ 236,268,000 $ 474,931,000 $ 711,199,000
Virginia Revenue Sources
VDOT (State) **** $ 4,431,320 $ 40,134,000} 70,649,000 | $ 110,783,000
Sub-Total (VA)] $ 4,431,320 $ 40,134,000 | $ 70,649,000 110,783,000
Total] $ 22,341,320 $ 276,402,000|$ 545,580,000 | $ 821,882,000

*Tennessee and Virginia's annual average revenues are based on a review of historic funding
** Revenue forecasts assume a 3 percent annual growth rate of funding unless otherwise noted.

evels to the MTPO region.

***TDOT maintenance funds shown are for state maintained roadways for the complete counties of Sullivan and Hawkins Counties
*** County maintenance funds shown are for the complete counties of Sullivan and Hawkins Counties
*a VDOT maintenance funds were developed based on a review of VDOT's Maintenance and Operations Budgets 2012 thru 2017 for the Bristol
District and derived from VDOT's Financial Planning Division, Assumptions - Constrained Long Range Plan documentation (October 2015)

Projections rounded to the nearest thousands

DRAFT - 02/08/17
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Transit - Capital Funding

ReveriueSouree Annual Inflation 2'025*** .2040 Total
Average* | Factor™ | Horizon Year | Horizon Year 2015 - 2040
KATS
Capital Assistance - FTA 56307 (Federal) 80% $ 520,000 1.03 S 9,640,000 ]S 13,789,000 | S 23,429,000
Capital Assistance - TN (State) 10% $ 65000 1.03 $ 1,205000)$ 1,724,000 $ 2,929,000
Capital Assistance - Kingsport (Local) 10% S 65,000 1.03 S 1205000)S 1,724,000 | $ 2,929,000
FTA 5307 Total| $ 650,000 $ 12,050,000 | $ 17,237,000 | $ 29,287,000
Capital Assistance - Other FTA Programs (Federal) 80% $ 120,000 1.03 $ 1,583000)S 3,182000| S 4,765,000
Capital Assistance - Other FTA Programs (Non-Federal Match) 20% $ 30,000 1.03 $ 396,000 | $ 796,000 | S 1,192,000
Other Transit Providers Including KATS, MEOC, & NET T_rans
Other FTA Programs (FTA 5310, 5339)|
& Discretionary Funds*** Total] $ 150,000 $ 1,979,000|$ 3,978,000 $ 5,957,000
Total Capital Assistance| $ 800,000 $ 14,029,000 | $ 21,215,000 | $ 35,244,000
* Based on a review of historic and current funding levels to the MTPO region (FY11-FY14 MTPO TIP, FY14-FY17 MTPO TIP, and FY17-FY21 MTPO TIP)

** Revenue forecasts assume a 3 percent annual growth rate of funding.

*** Revenue forecasts for the 2025 horizon are derived from the FY17-FY21 MTPO TIP for FTA 5307 funding levels.
**** Conservative estimate of FTA funds likely to be available within the MTPO region over the 25-Year Planning Horizon

Projections rounded to the nearest thousands

Draft - 02/08/17
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Kingsport Area MTPO

2040 Long Range Transportation Plan

Revenue Forecasts

Transit - Operating Funding

RevertaSource Annual Inflation '2025 '2040 Total
Average* | Factor™ | Horizon Year Horizon Year 2015 - 2040
KATS
Operating Assistance - FTA 5307 (Federal) $ 750,000 1.03 $ 9,894,000 | $ 19,888,000 | $ 29,782,000
Operating Assistance - TN (State) $ 375,000 1.03 |$ 4,947,000 | $ 9,944,000 | $ 14,891,000
Operating Assistance - Kingsport (Local) $ 375000] 103 |3 4,947,000 | $ 9944000 | $ 14,891,000
FTA 5307 Tennessee Total| $ 1,500,000 $ 19,788,000 |$ 39,776,000 | $ 59,564,000
Other Transit Providers Including KATS, MEOC, & NET Trans
Operating Assistance - Other FTA Programs (Federal) 50% $ 25,000 1.03 $ 330,000 | $ 663,000 | $ 993,000
Operating Assistance - Other FTA Programs (Non-FsieraI Match) 50%_ $ 25,000 1.03 330,000 | $ 663,000 | $ 993,000
Other FTA Programs (FTA 5310)|
& Discretionary Funds *** Total| $ 50,000 $ 660,000 | $ 1,326,000 | $ 1,986,000
Total Operating Assistance] $ 1,550,000 $ 20,448000] $ 41,102,000 | $ 61,550,000

* Based on a review of historic and current funding levels to the MTPO region (FY11-FY14 MTPO TIP, FY14-FY17 MTPO TIP, and FY17-FY21 MTPO TIP)

** Revenue forecasts assume a 3 percent annual growth rate of funding.

*** Conservative estimate of FTA funds likely to be available within the MTPO region over the 25-Year Planning Horizon

Projections rounded to the nearest thousands

Draft - 02/08/17
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154 1 Clinchfield Street Main Street Stone Drive (US 11} Coordinate signal system ta improve traffic flow 12 | $3o000 | LsTP

162 2 Stone Drive (US11) Gileson Mill Road Deneen Lane Coardinate signal system 28 $190,000 NHS

122 3 StoneDrive US11) John B. Dennis (SR 93) Cleek Road Improve intersections and caordinate signal timings 31 | $1,080000  NHS

112 4 Fort Henry (SR 38) Moreland Br/ Hemlack Rd Interstate 81 {1-81}) Imprave intersections, coordinate signal timings, and evaluate driveway cuts 14 $1,300,000 NHS

20 s i;“’“ Bt (RN g:m;‘;“ gl Granby Rd Install signal system with advanced waming signals to improve safety at intersections 25 $80,000 NHS

135 6 EastSullivan Strest Church Circle Meain Street Widen to 2/3 lanes with multimodal and aesthetic improvements 10 | $6330000 Local

153 7 Bloomingdale Pike John B, Dennis (SR 93) Packinghouse Road Improve shoulders and geometry with spot safety improvements 15 $1,270000  LSTP

11 &  Fort Henry (SR 38) John B Dannis {SR 93] Moreland Dr/ Herlock Rd | Improve intersections and coardinate signal timings; install median where non-existent 20 $950,000 NHS

us 13 ;_’;‘OZV"'"’V RAEast{VA || Garden Dr (SR 36) WadlowGap Rd (SR224)  Imprave shoulders and geometry with spot safety improvements 23 $2,530,000  VSSTP

117 15 Tranberger Dr Lynn Garcen Dr (<R 36) Virgil Ave Improve shoulders and geometry with spat safety improvements with additional safety improvements 10 $920000 Lacal

it 7
165 17 Interstate 26 Jahn B. Dennis (SR 93) V6Bt S (SR M7 Rock 4y cactiound truck ciimbing lane 18 52790000 NHS
Springs Road)

160 18 Lincoln Street John B. Dennis (SR 93) Wileox Drive (SR 125) Coordinate signal system 17 $630,000 NHS.

158 21 lohnB. Dennis {SR93) Stone Drive (US 11) Pike access 26 | $760000 NHS

163 28 Wadlow Gap Road (SR 224) Near North Fork Holston River Straighten horizontal curves near North Fork Holston River bricge 06 $5,070,000 VSSTP

114 27 GravelyRd Lynn Garden Dr (SR 36) Shipps Spring Rd Improve shoulders and geometry with spot safety improvements 0s | ssa00m0  LSTR

s . m‘;’:ﬁ""' BIER8) | o ieraidivend Cooks Valley Road Widen to 3 lanes with improved shoulders and geometry, reduce access points, add sidewalks 25 | $26600000  SSTP

La9 a1 West Sullivan Street Roller Street Lynn Garden Drive Widento 3 lanes 03 $3,170,000 Local

121 33 MayAve Bell Ridge Dr Lynn Garden Improve shoulders and geometry with spat safety improvements 04 $320,000 Halp

152 3¢ ArportParkway(SR357) Interstate 51 Airport Road (SR 75) Improve median breaks and add left tun lanes at various intersections 20 | $570000 NHS

159 35 Lewislane Rearden Lane Ripley Street Improve shoulders and geometry with spot safety improvements 22 $1,040,000 LSTP

B 3 m:’:e":"'f' Bt 176 Cooks Valley Rd Harr Town Rd Widen ta 3 lanes with improved shoulders and geometry, reduce access points 25 522800000  SSTP

143 38 lared Drive Sluice Bridge Wilcox Drive (SR 126) New 2 lane roadway linking Moreland Drive and Wilcox Drive at Jan Way 02 | 52280000 SSTP

119 44 LebanonRd ;g;’;‘;‘t”“ atFortHenry Rd | o rial Heights Rosd Improve sight distance and extend left turn lanes 01 $440,000 1-STP

137 45 Gibson Vill Road Stone Crive (US 11) Bloomingdale Pike Widen to 3 lanes as part of Gibson Mill Raad impravements 01 $2410000  Local

P12 47  LynnGarden Drive Stone Drive (US 11) Improve interchange ramps to alleviate weaving issues $530000  sSTP

113 48 Fairview Ave Stone Dr West (US1/11W)  Virgil Ave Improve shoulders and geometry with spot safety improvements 08 | $7%000  LsTP

116 50  Bell Ridge Road / Drive May Ave Harrison Ave Improve snoulders and geometry with spot safety improvements 11 | $%0000 | LsTP

14 55 Stone Drive (US11) John B. Dennis (SR 93) Extend left turn lanes on Stone Drive under John B. Dennis interchange 02 | 7600000  NHS

61 56  Reservoir Road Saratoga Road Hood Road Improve shoulders and geometry with spot safety improvements 11 590,000 HaIp

P13 66  JohnB. Dennis (SR93) Moreland Drive Improve interchange ramps on south side $610,000 NHS

P11 67  JohnB. Dennis (SR93) At Pavilion Drive Realign intersections at Indian Path Medical Center and Kroger to improve safety $1,270,000 NHS

o - e — s .
W | 6 Rt iisiag e T safety imoroverments, install median, acd center tur lane {consider widening bridge over rairoad tracks |0y gaie e
and widening lanes near railroad bridge)

P15 74  WadlowGapRoad {SR224)  Nortn Fork Holston River Replace bridge over North Fork Holston River 12 | $7,0%0000  SSTP
154 1 Ciinchiield Street Main Street Stone Drive (US11)  Coordinate signal system to improve traffic flow 4 18 10 4 15 B 18
162 2 Stone Drive {US11) Gibsan Mill Road Deneen Lane Coordinate signal system 69 15 13 4 12 1 12
122 3 Stone Drive {US11) John B. Dennis (SR 93) Cleck Road Improve intersections and coordinate signal timings 61 12 18 4 6 s 15

Imprave intersections, caordinate signal timings, and evaluate
12 4 | Fort Henry (SR 36) Moreland Dr/ Hemlock Rd Interstate 81 (-81) driveway cuts i i s B s N "
= Stone Dr West (US11W/SR  Kaywood Ave {City of Mt T Install signal system with advanced warning signals o improve safety
1 Carmel) Y atintersections s6 13 13 5 6 0 19
135 & FastSullivanStreet Church Circle Main Street Widen to 2/3 lanes with multimadal and aesthetic impravements 2 1 3 12 0 12
153 7 Bloomingdale Pike Jahn B. Dennis (SR 93} Road and geometry with spot safety improvements s | 13 s 2 13 5 Ph
; Moreland Drf Hemlock | Imprave intersections and coardinate signal timings; install median
HL &; |iFoccHenry (SR 36) John B Deanis {55'93). Rd where non-existent 52 14 14 2 3 9 10
Carters Valley Rd East {VA Wadlow Gap Rd (SR = -
s e Lynn Garden Dr (SR 35) o Improve shaulders and geametry with spot safety improvements e & . & i -
- Improve shaulders and geometry with spot safety improvements with
17 15  Tranbarger Dr Lynn Garden Dr (SR 36) Virgil Ave ool safets Tprovesaoe s @ i % 5 s ¢ s
S 1-26 Exit 6 (SR 347 Rack e
165 17  Interstate 26 John B. Dennis (SR 93) el Add eastbound truck climbing lane = - 5 a v i
160 18 Lincoln Street John B. Denris (SR 93) Wilcox Drive (SR 126) | Coardinate signal system a 5 12 3 5 B 0
158 21 lohn 8. Dennis (SR 93) Stone Drive (US 11) Bloomingdale Pike Implement access management s 12 3 4 4 10 10
163 26  Wadlow Gap Road (SR 224)  Near North Fark Holston River Straighten horizontal curves near North Fork Holston River bridge n 4 3 3 11 10 10
4 27  GravelyRd Lynn Garden Dr (SR 36) shipos Spring Rd Improve shoulders and geometry with spot safety improvements 20 6 3 3 15 5 8
Memorial Bivd {SR 126} - Widen to 3 lanes with improved shoulders and geametry, reduce
142 1 39 | pracein Harborchapel Road Conks Valiey hoaH access points, add sidewalks 39 16 3 2 5 0 10
149 31 West Sullivan Street Roller Street Lynn Garden Drive Widenta 3 lanes » | & s 3 12 0 13
121 33 MayAve 8ll Ridge Dr Lynn Garden Improve shoulders and geometry with spot safety improvements 39 s B 2 12 s 3
152 34 AiportParkway (SR357)  Interstate81 Airport Road (SR75)  Improve median breaks and add left tum lanes atvarious intersections 39 8 8 3 3 5 12
159 36 Lewislane Rearden Lane Ripley Street Imgrove shoulders and geometry with spot safety improvements @ s 5 4 13 s 6
Memorial Blud (SR 126) - Widen to 3 lanes with improved shoulders and geometry, reduce
1l
L% | raseli AR Fer R access points 39 1 2 2 6 5 10
: T < New 2-lane roadway inking Morsland Drive and Wilcox Drive at Jan
43 38 Jared Drive Sluice Bridge Wilcox Drive (SR 126) Way a1 5 1 6 4 3 1
Intersection at Fort Henry Rd 5
119 44  LebanonRd Sl Colonial Heights Road Imprave sight distance and extend left turn lanes = 5 ; 5 A 8 n
137 45 Gibson Mill Road Stone Drive (US11) Bloomingdale Pke Widen to 3 lanes as part of Gibson Mill Road improvements 37 9 5 a 8 5 6
P12 47  LynnGarden Drive Stone Drive (US 11) Imprave interchange ramps ta alleviate weaving issues 37 Pl 3 3 s 5 9
113 48 | Fairview Ave Stone Dr West {US 1/11W) Virgil Ave Improve shoulders and geometry with spot safety improvements 26 9 3 3 10 5 &
116 50  Bell Ridge Road / Drive May Ave Harrison Ave Improve shoulders and geometry with spot safety improvements 35 2 3 2 1 5 6
14 55  Stone Crive {US 11) John B. Dennis (SR 93) Extend left turn lanes on Stone Drive under John B, Dennis interchange | 33 6 2 4 6 5 10
161 56 | ReservoirRoad Saratoga Road Hood Road Imprave shoulders and geometry with spot safety improvements 29 5 3 3 5 0 10
P13 66  John 8. Dennis (SR93) Moreland Drive Improve interchange ramps on south side 28 & 3 2 4 5 8
. T Realign intersections at Indian Path Medical Center and Kroger to
P11 67 John 8. Dennis (SR 93) At Pavilicn Drive improve safety 27 3 3 a 3 5 10
Safety improvements, install median, add center turn lane (cansider
15 70 | Fort Henry Dr (SR 36) Holston River Bridge Hemlock Re widening bridge over railroad tracks and widening lanes near railroad
bridge} 25 ¢ fl 2 3 0 s
PIS 74 WadiowGap Road (S22}  North Fork Holston River Replace bridge over North Fork Holston River 3 o 3 3 2 5 1

2025 DRAFT Project List
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130
47

110

Fall Creek Road
Stone Drive (US11}
Bloomingdale Pk
Wiloox Drive (SR 126)
Center Street

' Cox Hollow Road
Industry Drive

Airport Parkway (SR
357)

Tri-Cities Crossing

Hammond Avenue

Lincoln St/MLK Jr Dr
Connector

Netherland Inn Road
John B. Dennis (SR 23)
John B. Dennis {SR 93)
lohn B. Dennis {SR93)
John B. Dennis SR 93)
I Summerville Rd
Moccasin Gap Bypass
Fort Henry Drive {SR 36)
Wilcax Drive (SR 128)
Interstate 26
Rock Springs Road
Indian Trail Drive North

Mcreland Drive -
Lebanon Road
Connector
Huntington Hills
Connector

Colonial Heights Road
John B Dennis (SR 93)

Memorial Bivd (SR 126)

New Beasonwell Road

Stone Dr West {US 1/11W) Orbin Dr

John 8. Dennis (SR 93)
Sullivan Street
Snapps Ferry

AtCSX railroad overpass.
Fall Creek Road
Kendricks Creek Rd
Near Main Street
Lincaln St/MLK Ir Cr
Center St (SR 36)
Lincoln Street

Fort Henry Dr (SR 36}
Stone Drive (US 1)
Qrebank Road

Fort Henry Dr (SR 36)
Route 71

Wesley Road

John B Dennis (SR 93)
Interstate 81

Railroad Tunnel

Stone Drive {US 1)

Near Shady Side Dr

Birchwood Road

Industry Drive
Fairview Avenue

Interstate 81 MM 56

Interstate 81

Fordtown Road

Industry Dr (SR 355}

Ridgefields Rd

New Summerville RS
Wadlow Gap Road
Rack Springs Road

Mareland Drive

Improve shoulders and geometry with spot safety improvements

Widen 1o & lanes

Widen to 3 lanes to includ ter turn lane with p:
safety improvements

Replace center turn lane with raised landscaped median, providing left turn lanes where needed

tuming with

Widen to 3 lanes a5 economic development occurs.

car:ve(( %o at-grade crossing

Extend SR 357 norhtbound with limited access super 2-lane cross section
Widen to 3 lanes with improved left turns as ecanomic development cceurs
Replace railroad overpass to improve traffic flow and emergency services
Extend Lincln St/MLK IR Dr ta Industry Dr

Widen to 3 lanes

Extend length of interchange ramps

Extend length of interchange ramps

Extend length of interchange ramps

Construct new interchange exit ramp narthbaund

Improve shoulders and geometry with spot safety improvements
Contruct new 2-lane divided highway with connection to Filter Plant Road
Replace southbound bridge aver the South Fork Holston River for safety
Extend d-lane roadway as economic development oceurs

Add capacity at intersections includinng study of frontage roads along interstates.

Replace / widen railroad tunnel

John B. Dennis (SR 93) Re-alignment and new connection to John 8. Dennis SR 93)

Kendricks Creek Road

Burke Road

New 3-lane bypass away from Fort Henry Drive

New 2-lane roadway to provide additional access

2040 DRAFT Project List

and other safety and geametric spot

railroad .25 milles east of Kingsport City garage with possibility to

4.6
17

0.6

08

07

18

0.2

0.9

01

0.1

$5,780,000
$37,930,000
£3,250,000
450,000
$1,810,000
54,520,000
$7,220,000
$14,450,000
$4,880,000
$7,220,000
511,920,000
59,030,000
$380,000
$3,610,000
$3,610,000
£3,070,000
52,170,000
$84,550,000
$27,090,000
$28,900,000
$6,320,000
$3,730,000
52,350,000

58,670,000

$900,000

LSTP.
S-STP
SSTP
SSTP

L-STP

LSTP,S-
STP, Local
L-STP

FRA

LSTP

SSTP

Local

L30

La7

110

151

P1

L34

P10

L29

3

P14

L18
L64
157
L23

P16
139

L26

138

41
43
51
52
53

54

77

79

80

Fall Creek Road

Stane Drive {US11)
Bloomingdale Pk

Wileox Drive {SR 125)
Center Street

Cox Hollow Road
Industry Drive

Airport Parkway (SR 357)
Tri-Cities Crossing

Hammond Avenue

Lincoln St/MLKJr Or
Connector

Netnerlanc Inn Road

John B. Dennis (SR 93)

John B. Dennis (SR 93)
John B, Dennis (SR 93)
John B. Dennis (SR 93)
Summenville Rd
Maccasin Gap Bypass
Fart Henry Drive (SR 36)
Wilcox Drive {SR 126)
Interstate 26

Rock Springs Road

Indian Trail Drive North

Moreland Drive -
Lebanon Road Connector
Huntington Hills
Connector

Colonial Heights Road

John B, Dennis (SR 93)

Stone Dr West (US
111w}

John B. Dennis (SR 93)
Sullivan Street
Snapps Ferry

At CSX railroad overpass
Fall Creek Road
Kendricks Creek Rd
Near Main Street
Lincoln St/MLK Jr Dr
Center St (SR 36}
Lincoln Street

Fort Henry Dr (SR 36)
Stone Drive {US 11)
Orebank Road

Fart Henry Dr (SR 36)
Route 71

Wesley Road

John B Dennis (SR 93)
Interstate 81

Railroad Tunnel
Stane Drive {US 11)

Near Shady Side Dr

Birchwood Road

Memoria! Blvd (SR
126)

New Beasonwell Road
Orbin Dr

Indussry Crive.

Fairview Avenue

Interstate 81 MM 56

Interstate 81

Fordtawn Road

Industry Dr (SR 355

Ridgefields Rd

New Summerville Rd

Wadlow Gap Road

Rock Springs Road

Morelznd Drive

Jahn B. Dennis (SR 93}
Kendricks Creek Road

Burke Road

Imprave shoulders and geometry with spot safety improvements 50 10
Widen to 6 lanes a5 12
Widen to 3 lanes to include center turn lane with paved shoulders and other - .
safety and geometric spot safety improvements.
Replace center turn lane with raised landscaped median, providing left tum
a3 13
lanes where needed
igure turning with a3 a
Widen 10 3 lanes as economic development oecurs 38 5
Pl railroad overpass .25 milles east of Kingsport & o
City garage with possibility to convert to at-grade crossing
Extend SR 357 norhtbound with limited access super 2-lane cross section 2 3
Widen to 3 lanes with improved left turns as economic development accurs 31 5
Replace railroad overpass to improve traffic flow and emergency services 35 0
Extend Lincoln St/MLK JR Dr to Industry Dr 35 0
Widen 10 3 lanes 37 s
Extend length of interchange ramps 33 5
Extend length of interchange ramps 30 4
Extend length of interchange ramps 30 4
Construct new interchange exit ramp northbound 30 s
Imprave shoulders and geometry with spot safety improvements E>) 8
Contruct new 2-ane divided highway with cannection to Filter Plant Road 24 o
Replace southbound bridge over the South Fork Halstan River for safety 25 4
Extend 4-lane roadway s ecanomic development occurs 22 3
Add capacity at intersections includinng study of frontage roads along = "
interstates.
Replace / widen railroad tunnel 22 4
Re-alignment and new connection to John B, Dennis (SR 93} 21 3
New 3-1ane bypass away from Fort Henry Drive 21 0
New 2-lane roadway to provide additional access 20 o

2040 DRAFT Project List
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u ©  FortHenry Drive (SR 36)  Interstate 81 (1-81) Airport Road (SR 75) Widen existing 2 lane road to 4 lanes to match Washington County portion 35  $113,790,000 NHS
136 10  FortHenry Drive (SR 36) | Moreland Drive Interstate 81 Frontage road to improve traffic along Fort Henry Drive 14 | $20670000  SSTP
133 12 BAEfFrontege Road 0ld Armory Hammond Avenue Develop in conjunction with i along o Road 17 $21,670000 S
125 16 Stone Drive (US11) Hammond Ave Fast Avenue Widen to6 lanes 12 $30,730000  NHS
132 33 CherokeeStreetViaduct  MLK Extension Main Street Construct vehicular and non-metorized bridge over railroad tracks a2 | 55780000 ARC
131 24 | Hemlock Drive Fort Henry Dr (SR 36) Fall Creek Road Wipene ahctierd and gearetny with Spok xafety IR DR, adimuluyes fathdh 16 52,350,000 SSTP

north side of roadway to link ta park
124 35  Interstate 81 Fort Henry Dr (SR 36) Tri-Cities Crossing (MM 56)  Widen to 6 lanes 40 $32,510,000 NHS

14 28 EasternStarRd Witchell Rd Fordtown Rd Widen to 3 lanes a5 economic development occurs 07 | $4150000  LSTP
156 29 FortHenry Drive (SR36)  Lebanon Road Wendover Drive Improve vertical geometry 01 $5960,000 NHS.
150 32 (SS“F': ‘;’:]" GardenParkway || ooctar Road Derby Drive Widen to 4 lanes 10 | $14,810000 NHS
155 35 Fordtown Road Eastern Star Rozd Lebanon Road Install left turn lanes at key intersections through industrial park 10 | $6140000  Local

12 39 xﬁl"[{f' sl Interstate 81 Widen to 3 lanes with improved shoulders and geometry, reduce access points 20 | $23480000  SSTP
P8 42  Lebanon Road Kendricks Creek Road Grove Drive. Replace signalized intersection with roundabout $1,440,000 Local
166 43 | Stone Drive (US11) Deneen Lane East Avenue Widen to 6 lanes 10 | $19870000  NHS
L40 46 Interstate 26 MMB MM 10 Widen to 6 lanes 14 $23,480,000 NHS

; 1
g s | StonelDrive(Usin/ stonebrive (US 11) pear Center Street New 3-lane roadway using Riverside Drive and Interstate 25 ramp 01 55,420,000 SSTP
Center Street Connector  Interstate 26 ramp
128 63 Airport Parkway (SR357)  Stone Drive East (US11W/SR1) | Fall Creck Road Extend SR 357 northbound with limited access super 2-lane cross sectian 25 $34320000  SSTP

L6 64 Mitchell Rd Connector Fordtown Rd Eastern Star Rd Construct new 3 lane roadway tc link Fordtown Rd to Eastern Star at 1-26 Interchange 0.6 59,210,000 LSTP

45 6 Netherla!-‘d Inn Road / e Siraer Nethaslana 16 Rosd Realign énd Union Street access to Inn Road and 01 49,030,000 LsTP
Stone Drive Connector economic redevelopment areas

P2 59 | Interstate 8l Buttermilk Road Construct new interchange 5780000 LSTP
La2 73 Jack White Drive Idel Hour Road Extend west to connect to Stone Drive at Idel Hour Road Q7 $19,870,000 Local
78 Ei;;";&g‘m"k hoad Buttermilk Road Fall Creek Road New super 2-lane connector to link proposed interchange at Buttermilk Road 14 | $14450000  SSTP

Ilustrative DRAFT Project List
1 9 Fort Henry Drive (SR36)  Interstate 81{1-81) Airport Road (SR 75) :Z":"‘i"::"'“’"“ 2lansioatiio Iaos ol Wistiipeton Countyll 07 14 13 5 6 1 12
136 10 Fort Henry Drive (SR 36)  Moreland Drive Interstate 81 Frontage road to improve traffic along Fort Henry Drive 54 15 12 3 6 4 14
Develop in conjunction with economic development along
133 12 BAE Frontage Road 0ld Armory Hammond Avenue | (o1 %P 1t OERE S 9 12 13 5 3 0 16
125 16 Stone Drive {US11) Hammond Ave East Averue Widen 106 lanes a6 ¢ 13 s 4 5 15
132 23 Cherokee Street Viaduct  MLK Extension Main Street Construct vehicular and non-motorized bridge over railrosd tracks 42 3 2 6 10 s 16
131 24 Hemlock Drive Fort Henry Dr (SR 38} Fall Creek Road Ionprows;shonilders:and/gsome ey avitn apot safety improvements; as 14 11 2 B 4 s
add multiuse path on north side of roadway to link to park | |
124 25 Interstate 81 Fort Henry Dr (SR 36} wﬁl“s'g gonite Widen 106 lanes. a1 & 13 4 2 7 14
4 28 Eastern Star Rd Mitchell Rd Fordtown Rd Widen to 3 lanes as economic development occurs 40 6 8 3 [ ¢ 12
156 26 | Fort Henry Drive (SR 36)  Lebanon Road Wendover Drive Improve vertical geometry a0 14 10 2 i 5 8
50 32 fs“:';’;)" Garden Parkway || restar Road Derby Drive Widen to4 lanes 30 a 12 2 & o 1
155 35 Fordtown Road Eastem Star Road Lebanon Road Install left turn lanes at key intersections through industrial park 39 5 11 3 3 5 12
& 5o | MemorialBivd (SR126)- | W ditatla Widen to 3 lanes with improved shoulders and geometry, reduce 5, P 0y ” & & =
Phase IV access points
P8 42  LebanonFRoad Kencricks CreekRoad | Grove Drive Replace signalized intersection with roundabout 38 4 3 El e 0 12
166 43 Stone Drive (US11) Deneen Lane East Avenue Widen to & lanes a1 & 13 4 4 4 10
140 46 Interstate 26 MM 5 MM 10 Widen ta 6 lanes 37 0 13 4 1 s 14
ws | 5a |HoneDivefisil)y Stone Drfve (USLLINEar | (oo gtreet New 3-lane roadway using Riverside Drive and Interstate 26 ramp | 33 3 2 7 H 3 10
Center Street Connector Interstate 26 ramp
128 63 Airport Parkway (SR 357) Stone Drive East (US 11 Fall Creek Road E“E.nd SR 357 northbound with limited access super 2-lane cross 28 3 a 6 1 o 1
W/SR1) section
6 64 | Mitchell Rd Connector  Fordtown Rd Eastern Star Rd Construct oew 3 lane roadwaytolnkc Fordtowrt Rd o Easternistar; (| w5 o 2 8 i 5 12
at 126 Interchange i}
Netherland inn Road / - Realign and reconstruct Union Street to improve access to
145 | 88 | Stone Drive Connector | Umion Street Nethertand Inn Road | o harland inn Road and economic redevelopment areas 2z 4 & o < 9 2
P2 62 Interstate 81 Buttermilk Road Construct new interchange 26 o] 8 2 1 5 10
12 73 Jack White Drive Idel Hour Road Extend west to connect to Stone Drive st Idel Hour Road 23 3 4 7 1 o 5
1-51 Buttermilk Road < New super 2-lane connector to link propesed interchange at
W | gs | IS Buttermilk Road Fall Creek Road A 20 o 2 7 1 o 10

lllustrative DRAFT Project List
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Online Survey Results

To be included at the conclusion of public involvement
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Financial Plan Documentation
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Transportation Consultants
A DIVISION OF KCI TECHNOLOGIES INC 1101 17" Avenue South e Nashville, TN 37212 e (615) 370-8410  Fax (615) 370-8455

Memorandum (via Email)

To:  Troy Ebert, Kingsport MTPO
Bill Albright, Kingsport MTPO

From: Preston Elliott, RPM Transportation Consultants
Date: January 30, 2017
Re: Kingsport MTPO 2040 Long Range Transportation Plan - Financial Plan Revenue Assumptions

The purpose of this memorandum is document the methodology and assumptions used in developing
revenue projections as part of the Kingsport MTPO’s Financial Plan for their 2040 Long Range
Transportation Plan (LRTP). Concluding your review of the revenue forecast methodology and
assumptions we are requesting your concurrence with the revenue forecast assumptions of the Financial
Plan for use in the Kingsport MTPO 2040 LRTP.

Federal Regulations on Financial Plan of the MTPO’s LRTP

23 CFR Part 450 Subpart A - Transportation Planning and Programming Definitions and Subpart C -
Metropolitan Transportation Planning and Programming speak to the level and intent of financial plan
requirements as part of a MPO’s LRTP. The following highlight several key provisions of these
requirements:

§ 450.104 Definitions.

Financially constrained or Fiscal constraint means that the metropolitan transportation plan, TIP, and
STIP includes sufficient financial information for demonstrating that projects in the metropolitan
transportation plan, TIP, and STIP can be implemented using committed, available, or reasonably
available revenue sources, with reasonable assurance that the federally supported transportation
system is being adequately operated and maintained.

§ 450.324 Development and content of the metropolitan transportation plan.
(11) Afinancial plan that demonstrates how the adopted transportation plan can be implemented.

(i) For purposes of transportation system operations and maintenance, the financial plan shall
contain system-level estimates of costs and revenue sources that are reasonably expected to be
available to adequately operate and maintain the Federal-aid highways (as defined by 23 U.S.C.
101(a)(5)) and public transportation (as defined by title 49 U.S.C. Chapter 53).

(i) For the purpose of developing the metropolitan transportation plan, the MPO, public
transportation operator(s), and State shall cooperatively develop estimates of funds that will be
available to support metropolitan transportation plan implementation, as required under § 450.314(a).
All necessary financial resources from public and private sources that are reasonably expected to be
made available to carry out the transportation plan shall be identified.

(iv) In developing the financial plan, the MPO shall take into account all projects and strategies
proposed for funding under title 23 U.S.C, title 49 U.S.C. Chapter 53 or with other Federal funds;
State assistance; local sources; and private participation. Revenue and cost estimates that support
the metropolitan transportation plan must use an inflation rate(s) to reflect “year of expenditure
dollars,” based on reasonable financial principles and information, developed cooperatively by the
MPO, State(s), and public transportation operator(s).

Source: Part |l Department of Transportation, Federal Highway Administration 23 CFR Parts 450 and 500 and Federal Transit Administration 49
CFR Part 613, Statewide Transportation Planning; Metropolitan Transportation Planning; Final Rule, May 27, 2016.
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Resources Reviewed

In developing revenue forecasts for the Financial Plan of the MTPO’s 2040 LRTP the following most
readily available documents and resources were reviewed.

MTPO Resources

e Kingsport MTPO Transportation Improvement Program Fiscal Year 2011-2014, October 2010
o Kingsport MTPO Transportation Improvement Program Fiscal Year 2014-2017, December 2013
e Kingsport MTPO Transportation Improvement Program Fiscal Year 2017-2021, November 2016

City and County Resources

City of Church Hill, TN Annual Financial Reports for the Fiscal Years 2009 thru 2015

City of Kingsport, TN Annual Financial Reports for the Fiscal Years 2009 thru 2015

Hawkins County, TN Annual Financial Reports for the Fiscal Years 2009 thru 2015

Scott County, VA Budgets for the Fiscal Year 2009 thru 2015

Sullivan County, TN Annual Financial Reports for the Fiscal Years 2009 thru 2015

Town of Mount Carmel, TN Annual Financial Statements for the Fiscal Years 2009 thru 2015

State Resources

e Mileage Tables the State Highway Systems, VDOT Maintenance Division, 2015

e TDOT Fiscal Years 2017-2020 Tennessee Transportation Improvement Program

e Tennessee Comptroller of the Treasury, Division of County Audit - Annual Financial Reports (website
- http:/Amww.comptroller.tn.gov/la/ReportsAudits.asp)

e Tennessee Comptroller of the Treasury, Transparency and Accountability for Governments (TAG) in
Tennessee (website - http://mww.comptroller.tn.gov/TAG/tag.aspx)

e Tennessee General Assembly Budget Information County by County Budget Reporting (website -
http://www.capitol.tn.gov/joint/staff/budget-analysis/county-reports/
VDOT Maintenance & Operations Program for the Fiscal Years 2012 thru 2017
Virginia Statewide Transportation Improvement Program Fiscal Years 2017-2022

Summary financial data were developed from these resources creating historic and annual averages for
various federal, state, and local funding sources/programs. The attached PDF file titled “KAMTPO 2040
LRTP Historic Revenues” contains summary funding level tables for federal, state, and local funds within
the MTPO area for both transportation capital and operating/maintenance activities.

Revenue Forecasts

Based on a review of the resources previously mentioned and summary financial tables contained in the
PDF file “KAMTPO 2040 LRTP Historic Revenues”, annual revenue estimates were established. The
attached PDF file titled “KAMTPO 2040 LRTP Financial Plan” provides revenue projections for the
Kingsport Area MTPO’s 2040 LRTP. Revenues projections are categorized by Capital funding for the
Tennessee portion of the MTPO, Capital funding for the Virginia portion of the MTPO, Operations and
Maintenance funding for the MTPO by jurisdiction, Transit Capital funding for the MTPO, and Transit
Operating funding for the MTPO.

To comply with the requirement of 23 CFR 450.324 (11), (iv) “year of expenditure dollars”, US inflation
rate data were evaluated. Inflation is an increase in the price you pay or a decline in the purchasing
power of money. In other words, Price Inflation is when prices get higher or it takes more money to buy
the same item. Inflation is measured by the Bureau of Labor Statistics in the United States using the
Consumer Price Index. Long term US inflation trends (over a 25 to 30 year time period) track at about 3
percent per year (source: http://inflationdata.com). Based on the long term average 3 percent, revenues
have been projected to increase at a 3 percent annual growth rate compounded annually over current
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Memo: Kingsport MTPO 2040 Long Range Transportation Plan - Financial Plan Revenue Assumptions
January 30, 2017
Page 3 of 3

funding levels. Consequently, project costs and program categories of the 2040 LRTP will be escalated
at the same rate to reflect a likely project cost at “year of expenditure”.

Revenue forecasts have been projected by horizon year (2025 and 2040) and reflect appropriate match
requirements.

Requested Action

To fuffill federal planning requirements relative to the Financial Plan of the MTPO’s long range
transportation plan, we are requesting your concurrence with the revenue forecast assumptions of the
Financial Plan for use in the Kingsport MTPO 2040 Long Range Transportation Plan. Once we receive
concurrence on the revenue assumptions we will move to the next stage of the Financial Plan which is
the balancing of project costs, reflecting year of expenditure cost estimates, to available revenues.
Should you have any questions regarding this memorandum or the attached items, please let me know.

Attachments:

KAMTPO 2040 LRTP Historic Revenues.PDF (electronic file)
KAMTPO 2040 LRTP Financial Plan.PDF (electronic file)
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Kingsport MTPO
2040 Long Range Transportation Plan

Financial Plan - Historic Revenues
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01/30/17

Summary of Historic Transportation Expenditures within the Kingsport MTPO Area

{1980-2015)
Project Costs are Estimated Costs based on Historic TIPs and Plans

Kingsport MTPO - TN Projects: 1980-1995

Project Name Location / !!P. Improvement Source Estimated Cost
Jairport Parkway / SR 357 I-81 to SR 75 / Tri-Cities Airport, construct new 4-lanes State/State STP $20,000,00¢
Brookside Drive Stone Dr to Pavilion Dr._reconstruct and widen to 3-4 lanes City of Kmon $2,000.00¢
Stone Orive at Clinchfield Street ||mersectmn reconstruct to iImprove Enmetx and turning Ianes Local STP $300.00
IE-asTnan Road. Notth [Stone Drive to Ft_Henry Drive; reconstruct to 4-5 lanes Local STP 3,600.00
Fort Henry Drive Bridge [Over Holston River, construct new 2 lane bridge (southbound’ Federal r_\dﬂg

[Fort Rabinson Drive Center St to Union St__reconstruct to 4 1anes (part o Center St reconstruction State/State STP.

Granby Road Stone Drive to ¥z Mile North, reconstruct / widen City of Kingsport

Harbor Chapel Road at Memorial Boulevard Intersection; widen shoulders / travel lanes, add tuming lane Ci Y of Kingsport

State/State STP

Federal Interstate/NHS

Federal Interstate/NHS

Stone Drive to Blogmingdale Pike; construct new 4 lanes with median

State/State STP

Stone Drive to % Mile North:_reconstruct to 4 lanes.

City of Kingsport

State/State STP

[Rallroad Overpasses; construct new gverpasses (replace old at Wilcox)

Federal Bridge

Jciinchfield St to Cherokee St; reconstruct / remadel (aesthetic)

Local STP

Jianor Court to Tithammer, construct new 2 lanes

City of Kingsport

Wilcox Dr. to Saratoga Road._reconstruct Reservoir Rd to 4 lanes

Local STP

Near Holston Valley Hospital, re-align for hospital development

City of Kingsport

23 to Holston River, reconstruct, widen shoulders (remains 2-lanes)

State/State STP

Sullivan County

Intersection with Fordtown Road, reconstruct / widen
IF[ P_Henry Lake to Fall Creek Road; construct new bridge (replace old

Fall Creek Road Brdge Federal Bridge

IMUVEKand Drive to Wilcox Drive; Reconstruct to 4-5 lanes Sullivan County
Moreland Drive [Fort Henry Drive to J ared Drive; reconstructto 4-5 lanes Sull nty
New Moore Road [Reservoir Road to Wilcox Drive: reconstruct / widen Sullivan CDUH[‘{

1-181 to Moreland Drive, reconstiuct and widen (remains 2 lanes)

Local STP.

1993 - Phase 1- Bike/Ped Trail

Federal Enhancement

[Holston River at Netherland Inn Rd . reconstruct to 3 lanes

State/State STP

State/State STP

IMnmsDn Ave to past Beechnut Drive

Stone Drive at Netherland Inn Road intersection, _reconstruct — widen, agd tuming lanes State/State STP
licox Drive leL‘Dln Street to JB Dennis, reconstruct bridges, widen lanes State/State STP $10,000,00
Total Projects: 1980=1995 ~-m-mm-: -
{Includes Interstate Projects: $110,000,000) 200,282,000,
1 Kingsport MTPO - TN Projects: 1995-2005 |
[Project Name JLocation/ Type Improvement Source Estimated Cost |
SR 126 / Wilcox Drat SR 934JB Dennis [Oid Wilco Dr to JB Denis. Relocate (Ph 1) - construct new 4.6 lanes State/State STP $3,300,00)
SR 93/JB Dennis |Moreiand Drive, widen bridge over Moreland and reconstruct to 6 lanes State/State STP $5,000.00)
Gateway Industnal Access Road [Kendricks Ck. Rd at 1-26; construct new 2 lanes SIA (State) $1,700,00¢
[Eastman Rd Bridge at Lincoln St [Over Lincoin Street; construct / repair bridge City of Kingsport $500.000
Stone Drive Bridge at Lynn Garden Dr [Over Lxﬂﬂ Garden Drive, reconstruct / repair DHGJ_E Federal Bridge $500.00!
[P ari Street at Center Street intersection; install new signal with intersection imp's Local STP $130.00
Shipp's Springs Road oy Sullivan ‘:DUHY

Wilcox Dnve / SR 93

Bloomingdale Road to Gravely Road, reconstruct / widen
Sulllvan Gardens (Gaylemont to Lonestar Road). reconstruct to 4-5 lanes

State/State STP

[Wadlow Gap Road / SR 93 [Va. Line to Bloomingdale Pike; widen to 4 lanes

State/State STP

interstate 81, MM 56 Interchange (Sullivan Co)

[Kendricks Creek Rd. (now Tri-Cities Crossing), construct new interchange

State/State STP

E astern Star Road at Interstate 26 (Sullivan Co!

|26 interchange; reconstruct / widen existing ramps and bridge

State/State STP

Lenanon Rd. at Kendricks Ck. Rd. (Sullivan Co)

Sullivan County

Intersection; Install new signal with minor geometric impravements
IAt-GradE Railroad CrDSSmg Install new gates and warning signals

Sulivan Co)

Federal Safety

Local STP

intersection; install new signal with intersection imp's
Teminus of New Wilcox Drive / SR 126 Install new signal

State

Intersections. install new signals with development

Private

Install new signal

Local STP

[Main Street to Miller Woods Rd . reconstruct and widen to 3 lanes

State/State STP

[Raliroad Overpass near Main St, Construct new railfad overpass (replace old)

State/state STP

Intersection with U.S_11-W, install new signal

Federal Safety

intersection with U.S_11-W, install new signal

Federal Safety

(ntersection witn U S 11-W. reconstiuct and improve signal

Local STP

1996 - Bike/Ped Trail

Federal Enhancement

1996 - Blke/Ped Trall

Federal Enhancement

1997 - Bike/Ped Trail Sections #3, #4. and #6

Federal Enhancement

1997 - Marking/signing existing roads to create a trail to link Sullivan Co and Hamblen Co

1998 - Continuation of Bike/P ed Trail

Federal Enhancement
Federal Enhancement

2001 - Bike/Ped Trail

Federal Enhancement

SR 75 / Gray Station Road (Washington Co) [Within MPO Area (1 mile), reconstruct / widen to 5 lanes

State/State STP

Harbor Chapel Road at SR 126 Intersection. install new signal

City of Kingsport

[Rock Springs Road _ Phase | (not state route section) —widening
Wetherland Inn Rd / Center Street / industry Drive — install new *roundabout”

Nethertand inn Rd / Center Street / Industry Drive

Stone Drive at Idiehour Road Intersection; install new signal and link ta closed-loop st Private
Stone Drive at Lawson Drive Intersection; install new signal Private
[Stone Drive at Deneen Lane Intersection, install new signal Private
Total Projects: 1995-2005 ———-—
Kingsport MTF O - TN Projects: 20052015
[P roject Name JLocation/ Type improvement Source Estimated Cost
FEE—— (Center 5t, Eastman Ra, Bloomingaale Pk, CINChTIENd ST, Orebank Ra ) <3 oo
[Mill & install new pavement

State Rout= 126 Centerine mmble-stips satety mprovements Feveral Satety 535000
Harbor Chapel Roao J(5R 125 1o Cookes valley Roat) — reconstruct Clty of Kingsport $1500,00

S_11-W (Stone Drive) intersection of US_11-W (Stone Drive) and Cleek Road - reconstruct City of Kingsport $500.00
Gibson Mill Road / WEI&LIE a Street [Roundabout — install new *roundabout” City of K\HHSEDH $800.00
(Gibson Mill Road [Re-Alignment (Phase 1) ~ new construction (relocation) Cly o iongspord $3,000.00
Rock Spings Road —Phase | $1.30000

City of Kingsport
City of Kingsport

Pavilion Drive at John B, Dennis Highway Pavilion Dnve at John 8. Dennis Hignway — construct new signal

Local STP

Greenbelt (BikePed Trail) 2005 - Bike/Ped Trail (Sections 1 and 3)

Federal Enhancement

Jiethertand inn Road Bridge Replacement IZDDB - Netheriand Inn Road over North Fork Holston River in Sullivan / Hawkins County

Feceral Brdge

I —— 2008 - Sicewalk coNSTUCTON, Crosswalk Improvements, and signage

Kennedy Elementary and Roosevelt Elementary (2008

SRTS

$216,00

S 2010 - Sicewalk construction, crosswalks, and signage

SRTS

JJackson E\ementau School (2010)

$173,00
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01/30/17

Summary of Historic Transportation Expenditures within the Kingsport MTPO Area
(1980-2015)
Project Costs are Estimated Costs based on Historic TIPs and Plans

Kingsport MTPO - TN Projects: 2005-2015

Project Name ILNI“OHI !l:. Improvement Source Estimated Cost
(Greenbelt (Cherokee to Center Street) — new section (Greenbett (Cherokee to Center Street) — new section Federal Enhancement $260.00!
Broad Street Install streetscaping items on Broad Street (Includes 2 new roundabouts) Federal Enhancement $700,00
[Reconstruct Historic "Bank Bam" (Transportation Museum) at Netherland Inn [Rec onstruct Historic *Bank Bam” (Transportation Museum) at Netherland inn Federal Enhancement $600,00¢

Signal and geometric improvements at SR 1/Hammond Ave and Main SYHammond Ave

[SR-1 - Main St/ Hammond Ave Local STP
1-26 Tennessee Welcome Center [Construct New Tennessee Welcome Station South of Sell Ridge Road ARC and TOOT
SR-36 to SR-357 (HPP ID# 2026, 388 & 4969) - Widen from 2 |anes to 5§ lanes State STP
From Gibson St to Watauga St - Reconstruct to 3 lanes City of Kingsport
From Edinburgh Channel Rd to Rock Springs Dr - Safety improvements & multiuse path City of Kingsport
FR 93 to Lynn Garden Dr (SR 36) - Improve intersections and coordinate signal timings Local STP
F

From Roller Lane to Lynn Gargen Dr (SR-36) - Reconstruct ex|sting 2-1ane roadwat

rom Eastman Road to East Ravine Road - Intersection improvements
JChureh Circie Drto Roller Lane - Reconstiuct existing 2-lane roadway

City of Kingsport
City of Kingsport
City of Kingsport

E astbound truck climbing lane at mile marker 60 to Exit 63 State STP.
[Widening from East Center Street in Kingsport to East of Cooks Valley Road State STP
|CDDI<S Valley Rd to Harr Town Rd - Recanstruct existing 2 lane roadway. State STP
From Derby Drto Murrell Rd - Various safety spot improvements along the comidor State STP
Jiorgan Ln to South of Balleyton Rd - Various safety spot improvements along the carridor State STP
From Warren St to Davis Rd - Various safety spotimprovements along the comidor State STP
Local STP/MPO and State
Rock Springs R Interstate 26 to Cox Hollow Rd - Reconstruct existing 2 lane roadway STP and City of Kingsport
US 11W/SR 1 Iln(erser:lmn with Engiewood Ave and Belmont Ave - New signal & safety improvements Federal HSIP
West Center St to West Carters Vallkzx Rd - Intersection & signalization improvements Local STP
At Flagship Dr. - Install new signal at Flagsnip Dr, - Add tuming Ianes & improve geometry Federal HSIP
From Holston River Sluice Bridge to Wilcox Dr - Slope stabilization & maintenance C'N of KIHESEDQ
From Reedy Creek Rd to Stone Dr - Construct new 2 lane roadway City of Kingsport
From Clinchfield Stto Sulllvan St Resuracing, repairing curb, & sidewalks Local STP
At Island Road - Installation of new d-way traffic signal and various improvements Local STP
From SR 704 to bnage over North Fork of Holston River - saley 2 nnuge Improvements State STP

Federal BR program

Bridge Replacement
[Realign portion of Sevier Avenue to link with Gibson Mill and existing Sevier Ave
From Memorial Blvd to Golf Ridge Drive - Safety improvements and multiuse path)

City of Kingsport

City of ngspon

City of Kingsport

Total Projects: 2005-2015 --—-mwmrmx

18802015
Total By Source (Including Interstates)

Sullivan County (Local)

$13,270,000}

City of Kingsport (Local)

$33,370,000}

Local STP

szz.m,oa

$3,182,000)

$161,050,000]
$1,430,000]

$389,000]

$19,800,000)

$110,000,000]

$14,000,000)

$3,660,000)

IAII Sources (All)

‘Average Annual
$10,945314

Federal Programs

Average Annual
$9,508,171

Virginia Projects (in MTPO area): 1980-2015

Project Name ILocltIcanvpelmprovunem Source Estimated Cost
\<ane Street Bricge JGate City - reconstruct bridge over Big Maccasin Creek Federal Bridge
[<ane Street Bridge / US-23 /US-58 Intersection _repair/ reconstiuct State STP
Moccasin Gap Interchange - Phase | INew constriction / re-alignments State STP.
/SR_72 Intersection IGalE City - widen shoulders, Improve geometry. State STP
4 [Replace brdge over Possum Creek Federal Bridge
3 |ReEIare bridge over Big Moccasin Creek Federal Bridge
JPhase | (SR 71 north towards Ft Blackmore) — widen / im prove State STP
atUS-58/421 [Weber City - intersection and signal improvements State STP
Scott County - widen. straighten State STP
|Weber City — widen, straighten Local STP
Modify inters ection to accommodate the Moccasin Gap Bypass State STP
SBL Over North Fork Holston River( VA Structure #1103 State STP
INBL Over North Fork Holsten River( VA Structure #1108 State STP
[Route 814 (Yuma Road From Poute 713 to Poute 867 West - Reconstruction/Safety. State STP
Total Cost~ Virginia Projects: 19802015 --—-—--—1 $57,380,000}
Virginia Projects (in MTPO area)
19802015 Federal Bridge $2,780,000
Total by Source State STP $51,600,000)
Local STP $3,000,000)
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IAII Sources (All)

‘Average Annual
$1,639,429

IFoder:J Programs

Average Annual
$1,699.429
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Local Capital Funding
RevenuesiExpenditures - Historic

I Review of City of Church Hill Local Transportation Capital Outlay Expenditures
Church FIT - 2070 Chureh FIT - 2077
Public Works Public Works
's and Streets Orilillxl a:dln Final 5“‘.2 [Original Bum Actual
100,500 37050 100,500 100,985
Suppiies 2500 3,600 2.500 4458
N Mz rlenance 2000 500 B - B
T500 T To00 T
T T a0 RLREED
Total 411.500 416,000 126 900 148 836 114
Church Hill -2012
Public Works
Actual Difference
103,684 8316
751 3,248
Tt 573
B30
- NN
-
Public Works bl
110,000 104,750 105157 ENE Annual
750 3 11 Average
5 5] S08 Capital
it i e
TS0 T30 7
[ 05760 Teer1] 11453 o
S20T0- 2015
|
Mount Carmel - 2010
Highways and Streets 5 and Streets
et Acwal | Difterence Actual Difference.
XN IEGTE I 0| 4209 ) 7%
2350 2302 g 2937 2097 1920 7857
18,002 15,427 2575
FIEET] 77000 1700 T 00
= 33750 ERE] - = - =
LKL TRIG] 102,060 TTETS T
Mount Carmel - 2012 Mount Carmel - 2013
Highways and Straets ha
23000 3100 IKIE]
2500 4000 i
27000 7700 7970
07T DT =667
92787 90,987 5926
Mount Carmel - 2014
Highways and Strests Mo Carmel
(o Busge] Fioa Budger | o]~ Diferens
43000 4278 Annual
5,000 5,000 Average
3000 T 1,830 Capital
LKA 7 £REIN
[ Trsio] ——7osod 5500 ki
Scurce. Tow of Mount Carm Tents 2010 - 201
IReview of Sullivan County and Hawkins County Local Transportation Capital Outlay Expenditures
Average Portion of Assumed
|Capital Outlay FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2015 Annual MTPO Area Capital”
[Sullivan Courty $130338 $477250 $817018 $351220 $304.209 $193,840 $1003 $315004 $380.259 SU% $190,129
Havdans County 3, 54 $255.503 267 470 $§292.330 5 $1.536 710 37¢ $581.117 $651876 10% $66.188
SOUTCE. R Jne COmpRaNer T o, TAGITSg a5
* Assurned Capital Funds is based on 2 proportonal share of the county wihin the WTFO area
[Review of City of Kingsport Capital Im provem ent Programs - Locally Funded Transportation Projects
Average

City of Kingsport FY 2007 FY 2008 FY2009 FY 2010 FY2011 FY2012 FY2013 FY2014 FY2015 A

Borids & Cereral Furnds

Soutce. Cty of Kingsport. T Fiscal Vear Z007-2008 BLdget Book - Fiscal Year 2015-2016 Bucget Book
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Kingsport Area MTPO
2040 Long Range Transportation Plan
County and TDOT Operations and Maintenance Revenues/Expenditures - Historic

[STTvan County AV
Detailed Expenditure Accounts FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY2012 FY2013 FY 2014 FY2015 Annual
[Ramnistraton $2719,387 $301,107 $301,.341 $313.119 $287 907 $206,350 5281810 311,608 $321687 $355.04.
Asphalt Flant Operations $oU1, 162 $1.203,202 $1,111.000 $/U6.353 Fh83 43 $Ebb,64U $1,303.014 $1,2/4 564 $1,23 834 $1,046,5 1]
] TTa0,390 b L I AR oo, TO0T.200 bR T208 1
[Miohway and bnoge Mamtenance | 35,007, 125, ST.000.796 8601517 LR 221151 S5.113078  S5.505.28 581,604
Operation and Maintenance of Equipment $446,483 $583,081 $589.476 §701224 $644,049 $586,033 $565,138 $605,693 626,710
Other Charges $116,551 $98,693 $113660 $120,039 $87,376 $88,671 $78,716 $30,856 $92,688
| rattic Control $8.414 4, (46 $7.002 $11.56U $10,72¢0 $12,505 $24,203 $2(,081
57,040,545 90,797,849 10,120,238 9,120.4 ;) 6339 ;) J

[FrawRms County.

[Detailed Expenditure Accounts FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012

e EC s —

[Administration 1150424 $156,546 $166,217 $158,589 $153,754 $172.907 $432,.346

Asphalt Plant Operations $309,639 $215.617 $531325 $493 306 $236,135 $0 $0

[Captal Oulay. Ta7200% T 0 3267470 3 0 300 51,536,710 375,048 635,10

Mighway and Broge Mamtenance T1.001.768  $1656008  S1511.211  §1.175005  S2.140421  $2,893.200  S1./07580  S1,011,174

Operation and Maintenance of Equipment $472,236 $38,147 $43370 $52474 $43.116 $739.364 $473814 457,719

Other Charges $252 607 $383,525 $412,266 $363.815 $429,088 $136,500 $142,533 $140819

Traffic Control $148,114 $134 483 $127.091 $112,009 $123.078 0 3 $0
STEOT BI0550 i SRLEEL: 3 G

$1.830,704
$477,886
$158,543
$0

$0}

Source: http:/Aww comptroller.tn gov/TAGRag aspx

Average |
ITDOT - Hawkins County FY 2006 FY 2007 FY 2008 FY 2008 FY 2010 FY2011 FY2012 FY 2013 FY 2014 FY 2015 Annual
Bridge Replacement $103,178 $76,600 $87,600 $115,700 $82,700 $89,900 $59,800 $62,601 $72,843 $70,979]
[Highway Betterments and Maintenance $1,061,228 $1,782,500 $2,124,000 $1,508,200 $1.417,600 $1519.400 $906,700 $843,527 $872,236 $1,211,360)
Safe Growth Grants - Litter $39,115 $66,800 $66,100 $48,700 $39,800 $30,800 $56,500 $114,057 $99,967 $55,967
State Aid $192,734 $273,300 $311,100 $232,200 $221,700 $221,700 $251,800 $220433 $220,433 $534,127)
[Highway Canstruction $0 $457,100 $0 $0 $0 $0 30 $0 $0 $0)
$1,386,255 $2,656,300 $2,588,800 $1,905,800 $1,771,800 $1,870,800 $1,274,800 $1,340,618 $1,265,479 $1,872,433]
TDOTO &M $1,386,255 ,199,200 2,588,800 1,905,800 1,771,800 1,870,800 1,274,800 1,340,618 1,265,479 1,872,433] 1,747 599
RAverage |
ITDOT - Sullivan County FY 2006 FY 2007 FY 2008 FY 2003 FY 2010 FY2011 FY2012 FY 2013 FY 2014 FY 2015 Annual
Bridge Replacement $65,088 $76,600 $87,600 $85,100 $74 500 $69,400 $92,000 $80,672 $87,603 $68,722)
[Highway Betterments and Maintenance $1,897 485 $1,782,500 $2,124,000 $2.430400 $2,278,800 $2454,300 $1,585.800 $1,643,026 $1.813528 $1,721,698
[Safe Growth Grants - Litter $66,843 $66,800 $66,100 $86,300 $686,100 $66,100 $83,800 $325,831 $327,017 $242,135]
State Aid $265,366 $273.300 $311,100 $313,800 $305,100 $305,100 $335,800 $294,016 $294,016 $712.40§
[Highway Construction $1,320,000 $457.100 $0 $0 $1,098,000 $1,330,000 $2,740,000 $0 $0 $0)
$3,414,788 $2,656,300 $2,588,800 $2,921,400 $3,820,500 $4,284 900 $4,837,600 $2,349,605 $2522,164 $2,744,961

[TDOT O &M

Source: hit:/www capitolth gov/jointstaff/budget-analysis/county-reports!
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Kingsport Area MTPO

2040 Long Range Transportation Plan

Municipal and VDOT

Source: City of Church Hill Annual Financial Statements Fiscal Years 2008 - 2015

Op and dif - Historic

City of Church Hill FY 2006 FY 2007 FY 2008 FY 2008 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 AA‘:I:I‘I:J‘

Total Reverues $3,782,096) $4,133,218] $3,737,126| $3,269,227] 43,395,351 $3,398,562 $3,464,863) $3,814,521

Total Expenses $3,457.990) $4178863)  $3957.584  $2949216]  ¢3071582|  $3.127.205]  $3.282360]  $3,005.213

[Fubic Works .28 $1.316,030] $1.102,06 1,068, $1.113 $1.102,974 $1.210,11 $1.072.1

% of Total Expenses 24% 31%) 268% 36%) 36%) 35% 37% 36%)

$173, $174, $177. n:
Cas & Motor FUel 3173509 3174300 T177 569 174,000] Gas & Motor Fuel Tax

CRUFEHRTT RRFIIE

[Maintained Road Mies 47 47 Annual

[Town of Mount Carmel FY 2006

FY 2007

FY 2008 |

FY 2008

Total Reverues

Total Expenses

$3,070,353 3,249,295 |
$2.723.045 $2.702.180

2,938,358
$2.785,052

2,400,175
$2.018,32¢]

[Streets & Highways
% of Total Expenses

$520,127|

$507,143

[State Street Aid Fund

Gas & Motor Fuel Tax

Molll’ll camel
Road Mies I
@ Cost Per Mile

[Averag

Source: Town of Mount Carmel Annual Financial Statements Fiscal Years 2008 - 2015

State Street Aid Fund
Gas & Motor Fuel Tax

5145563
3145963

| $3.244|Average CostPer Mie

Gas & Motor Fuel Tax

Gen_Fund/ Other Local $827.121

City of Kingsport FY 2006 FY 2007 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015

Total Reverues $115,250,000[ $127451,000[ $124,264,000[ $127,693,000[ $136,799,000] $136,085,000 $134,094,000 $138,396,000 $145,194 000}

Total Expenses $111,676.000] $126,923.000] $127.976.000] $136.700,000] $146,237,0001 $142.413.000] $141.643.000] $143,147.000] $141.981.000)
ublic Works E3N) 13371 $12.872 4,690, $15,325,

% of Total Expenses 10%] 11%

[State Street Aid Fund 2,088,549 1,774,006 2,172,728 32,079,429 | 2,488 545 2,060,609 52,287,010 2,295,731 2,357,809 52,769 481

$932.683)

$1031480)  $1415.754

Gas & Motor Fuel Tax
Gen. Fund / Other Local

EES AwRrage
[Maintained Road Mies I 402 I 436 | 456 | 459 I 466 | 472 l 490 | 436 | as8 | 4s8 Annual I
JAverage Cost Per Mile I 38, 195' 50,021 $4 75_6! $4,630] $5.340| 3‘.3&] SG,GG'II 34.@ S4.735| ”,561' I 34.714|Avoraae CostPer Mie I
Source City of Kingsport Armual Budget Book, Fiscal Years 2007 - 2015
I VDOT Maintained Lane Mileage By System, 201
L*MN Bcott Co Average
Lane Mileage Scott County | Bristol District| % of District |(Miles of Road)| % of County Road Miles Annual
= 528.08 0%
290.30 3.00492 10%
139334 12,306.99 11%
Urban - - 0%
[Frontage Road 687 112.75 6%
ot 765051 | 552 % 752 2387
238%

Source Mileage Tables The State Highway Systems, VDOT Mairtenance Division, 2015

Total VDOT Budget (without Urban dollars)

$135400,000 | _$135,800,000] _$155.200,000] _$156,600.000]
[Average CostPerLane Mie | _ $8.488 | >9 59

Source: VDOT Maintenance and Operations, 2012-2017
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Virginia DOT Federal and State Highway Capital Funds - Historic and Current

FFY 2016 - FFY 2018
FFY 2015 FFY 2016 FFY 2017 FFY 2018 Average
Projected Projected Projected Projected Projected
Obligation Planned Obligation Planned Obligation Planned Obligation Planned Obligation Planned
Fund Source Authority Obligation Authority Obligation Authority Obligatit ity Obligatit Authority Obligation
3,611,723 3.611,723 - - 737,640 737,640 {205,332)| (205,332) 177.436 177.436
3.500,000 3,500,000 392,288 | $_2.392.288 791,944 791,944 9,129 9,129 .064.454 .064,454 |
759,257 759,257 625,000 .625,000 1,625,000 1,625,000 1,135,434 1,135,434 .461.81 461,811
Subtotal - Federal| $ 7,870,980 | $ 7,870,980 | $ 4,017,288 | § 4,017,288 | $ 3,154,584 | $ 3,154,584 939,231 939,231 703,70 703,701 |
Other
Non-Federal 9,645,510 9,645,510 - - - - - - - -
|State Match 922,529 | € 922,529 - - 28 28 73,374 373,374 124,467 124,467
Subtotal - Other]| § 10,568,039 | $ 10,568,039 - B K 28 28 73,374 373,374 124,467 | § 124,467
Subtotal - (Federal & Other)| $18,439,019 | $18,439,019 4,017,288 | § 4,017,288 | § 3,154,612 | § 3,154,612 1,312,605 | § 1,312,605 2,828,168 | § 2,828,168
Federal - ACC
HSIP e 5 B - = - . 3 N =
BR - - - - - - 405,636 405,636 135,212 135,212
Subtotal - Federal ACC| - - - - - - 405,636 405,636 418,046 418,046
[Statewide - Federal
NHFP $ = S = 3 = $ = $ = $ & $ 2,000,000 | $ 2000.000 | § 666,667 | §  666.667
Subtotal - Statewide Federal| $ - |3 - IS - |8 - 1$ - IS - | $ 2,000000|$§ 2000,000]|$ 666,667 | $§ 666,667
ubtotal (Federal, Other, ACC, & Statewide) 439,019 | $ 18,439,019 | $ 4,017,288 | § 4,017,288 | $ 3,154,612 | § 3,154,612 | 3,718,241 | § 3,718,241 | $ 3,912,881 | $ 3,912,881 |
aintenance - Federal
BR/BROS 1,202,218 | § 1,202,218 1,230,454 | § 1,230,454 1,258,691 1,258,691 S 1.258,691 1,258,691 | $ 1,249,279 1,249,279
STP/STBG 7,279,867 | S 7,279,867 6,835,089 [ § 6,835,089 5,707,153 5,707,153 [ § 7,020,333 7,020,333 | § 6,520,858 6,520,858
[$ 5,482,085 | 8,065543 | § 8065543 | § 6,965,844 | $ 6,065,844 | $ 6,279,024 | § 8279024 |§ 7,770,437 | § 7,770,137 |

Source:
Kingsport Area MTPO Fiscal Years 2014-2017 Transportation Improvement Program and VDOT FFY 2018-2021 Working STIP
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Transit Funding - Historic and Current

[Funding Source/Amount Allocated Y2008 FY2009 FY2010 FY2011__ | FV2012_ | Fv2013 | TV2014 |
Available Available Available [ Available Available Available Available

FTA - 5307 - Operating Funds (OP) $345,500 $587,000 $687.500 $667,500) $700,000 $750,000 $800,000

State Match Funds (OP) $172,750] $293,500] $343,750 $333.750 $350,000 $375,000 $400.000

Local Match Funds (OP) $172,750 293,500 343,750 333,750 $350,000 $375,000 $400,000]

Total Allocated K 174, 1,375, 1,335, 1,400, 1,500,000 1,600,000

FTA - 5307 - Capital and Planning Funds {CAP, PL)

State Match Funds (CAP, PL)

Local Match Funds (CAP, PL)

Total Allocated

located

Amount Fmgrammua to be §pent FY2008 FY2009
FTA - 5307-Operating Funds (OP) $345,500) 587,000 X
FTA - 5307 - Capital and Planning Funds (CAP, PL $692.000] $549,600] 400,000
State Match Funds (CAP, PL) $86,500) $68,700) 200,000)
State Match Funds (OP) $350,000) $293,750) 400,000
Local Match Funds (CAP, PL) $347.750 $362,450] 200,000)
Local Match Funds (OP) 0| 125,000 ;] .|
Total Programmed $1,821,750) 1,986,500 2,060,000 1,635,000 2,100,000 2,000,000 2,400,00¢
Source: Kingsport Area MPO Fiscal Year 2008-2011 Transportation Improvement Program, October 2007 and Fiscal Year 2011-2014 Transportation Improvement Program, October 2010
Fun. aing Source/Amount Allocated FY2017 FY2018 FY2019 FY2020 FY2021 | Iverags
Annual
FY17-FY21
FTA - 5307 - Operating Funds (OP) $800,000) $850,000] $900,000 $950,000 $1,000,000 $900,000]
State Match Funds (OP) $400,000 $425,000] $450,000 q $500,000] $450,000
Local Match Funds (OP) $425,000] $450,000 475,000 $500,000] $450,000]
Total Allocated 2,000,000 1,800,000}
FTA - 5307 - Capital and Planning Funds (CAP, PL) $1.056,000) $6.080,000] $340,000 $340,000 $340,000] $1,631,200)
FTA - 5339 - Capital (CAP) 372,960 $90.950 $90,950 $90,950] $90,950]
State Match Funds (CAP, PL) $760.000) $42,500 $42,500) $42,500
Local Match Funds (CAP, PL) $760,000] $42,500 $42,500 $42,500)

Amount Programmed {0 be §_25W( FY2017 FY2018 FY. FY2021 Average
[FTA- 5307-Operating Funds (OP) $900,000; $950,000] $1,000,000] 900,000
FTA - 5307 - Capital and Planning Funds (CAP. PL) $340,000 $340.000 $340,000] $348,000)
FTA - 5307 - NEPA, PE ROW, CONST $0 0, $0j $1,283,200)
FTA - 5339 - Capital (CAP) ),950] $90.950! $90.950 $90.950] $147,352
State Match Funds (OP) $425.000 $450.000 $475.000 $500,000 $450,000)
State Match Funds (CAP. PL) $45,000 $42,500] $42,500 $42,500 $43,500)
State Match Funds - NEPA, PE. ROW, CONST $715.000] $0 $0) $0 $160,400)
Local Match Funds (OP) $425,000] $450.000 $475.000] $500.000 $450,000)
Local Match Funds (CAP, PL) $45,000 $42,500 $42,500 $42,500) $43,500)
Local Match Funds - NEPA, PE, ROW, CONST $87,000 $715,000 $0 $0) $0 $160.40
Total Programmed $3,292, 960| $9,390,950 $2,315950] _$2, 415.950' $2,515, 950' $3,986,352)

Source: Kingsport MTPO Fiscacl Year 2017-FY2021 Transportation Improvement Program (TIP)
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Kingsport Area MTPO
2040 Long Range Transportation Plan

Transit Funding (MEOC and NET Trans) - Historic and Current

Annual |

MEOC (Operations] FY2006 FY2007 FY2008 FY2009 FY2012 FY2013 FY2014 FY2015 FY2016 | FY2017 Average
(Gperating Funcs (Federal] 447,503 461,088 488,858 589,217 698,856 | 717,350 | S 779,888 | S 822,158 857,726 863,078 672,572
(Gperating Funds (State) 172.022 164,246 174,244 212,224 243,270 283,228 275,051 286.217 284,301 339,553 243,445
Operating Funds (Other) 315,481 328,342 341,614 416,993 501,574 479,122 551,761 867,158 902,726 908,078 561,285
Operating Funds - Total 935,006 | $ 953,676 | 5 1,004,716 | § 1,018,434 | $ 1,443,700 | § 1,479,700 | 5 1,606,700 | 5 15975533 | $ 2,044,843 | § 2,110,700 | § 1,477,302
Annual |

MEOC (Capital FY2006 FY2007 FY2008 FY2009 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 Average
Capital Funds (Federal) 20,000 48,000 190,400 216,000 - 199,600 201,680 | S 361,117 - 22,800 125,960
Capital Funds (State 145,650 219.240 38,080 36,000 - 24,950 25,210 72223 4673 62,218 67,030
Capital Funds (Other] 9350 |5 20760 9520 18,000 - 24950 [S 25210 18055 11,68 15,555 15,308
Capital Funds - Total 175,000 | 5 288,000 $ 238,000 270,000 - 249,500 252,100 451,395 |5 58,415 100,573 208,298
Annual |

NET Trans (Operations)* FY2006 FY2007 FY2008 FY2009 FY201 FY2011 Fr2012 FY2013 FY201 FY2015 Average
(Operating Funcs (Federal] 939470 | 5 1,063,500 [ § 1,174,916 | $ 1,400,883 820435 [ § 869,495 936,931 |5 1126133 | $ 107181 1445879 | $1.084.947
& unds (State) 469,735 | § 531754 87,458 700,441 10.218 434.747 468,465 | S 563,066 35,90 722,939 542473
(Operating Funds (Other) 469,735 531,754 57,458 700,441 10218 | § 434747 |5 468,465 |5 563,066 35,909 | 722,939 542473
erating Funds - Total 1,878,939 | § 2,127,017 | $ 2,349,832 | § 2,801,765 | $ 1,640,870 | § 1,738,089 | < [$ 2,252,265 | § 2,143,63 2,891,757 | $_2.169,893
Annuad |

NET Trans (Capital)* FY2006 FY2007 FY2008 FY2009 FY2010 | Fv2oit FY2012 FY2013 FY2014 FY2015 Average
Capital Funds (Federal) 111,200 - 191,370 145,562 204,166 250,321 - 4925557 | 5 272534 550,340 221,805
Capital Funds (State} 13.900 - 23,921 18,195 25521 31,290 - 615705 34087 68,793 27726
Capital Funds (Other] 13,900 - 23.921 18,195 25521 31,200 - 61570 | 5 34.067 68,793 27,726
[Capital Funds - Total 139,000 - 235212 181,953 | § 255207 |5 312,901 - 615696 | 5 340,667 667,925 277,256

* Funding splits (federal, state, and local shares) are an approximation

Source:

VA Department of Rail & Public Transportation FY2006 thru FY2009 and FY2012-FY2017 Rail & Public Transportation Improvement Program

First TN HRA Financial Statements FY20086 thru FY2015
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Capital Funding - Tennessee
Revenue Source Annual Average* Revenue Projections
T R s Federal Non-Federal Total Inflation 2025 2040 Total
ennessee Revenue Sources Share Share © Factor ** Horizon Year | Horizon Year 20152040

[(\ztional Higrway Performance Pregram (NHPP) (80%/20%) S 2200000 S 550,000 & 2750,000 1.03 $ 36276000 $ 72923.000) $ 109.201,000
[Surface Transportason Block Grant Program (8-STBEG) Funds.
[State Selected Projects (80%/20%) S 1.300000) S 325000) S  1.625.000 1.03 S 21437.000] S 43,001,000] $ 64528000
[Safety Funcing (50%/10%) s 450000] s 50000 § 500,000 1.03 s 6595000 3 13250000| $ 19855000
|ridae Rehabiltation & Repacemert (BRI or BR)
|(80%/20%) S 455000) S 1137501 § 568.750 1.03 S 7503000] S 15.082000] $ 22585000
[Surface Transportason Block Grant Program (_-STBG) Funds
MFO Selected Projects (80%¢20%) s 1400000)] s asoooo| s 1750000 1.03 s 23085000| s 4s408000] $ 69492000
[Enhancement Funds (EHN, TAP, or RTP) (80%¢20%) s 2o0000] s 50000 $ 250,000 103 s 3208000 s ee20000| s 9927,000
[Safe Routes to Schoel (100% Federal) S 50,000 & - $ 50,000 103 S 660000) $ 1.326000) S 1586,000
[Other Federal-Aid Programs & Discretionary Funds
(2.9 A0, ARRA, TIGER, NHFP) {80%/20%) S 320000] © 80000} S 400,000 1.03 S _5277.000] S 10607.000) § 15884,000
[State Funds (STA or SP and SPPR) (100% State) S 400000 & 400,000 1.03 $ _5277.000] § 10607,000) § 15.884,000
[City of Kingsport, TN (100% Local) $ 1800000 $ 1600000 1.03 S 23746000 § 47732000 § 71.478,000
Sullivan County, TN {100% Local) S 190000 $ 190.000 1.08 S 2506000] § 5088000) $ 7544000
Town of Mt Carmel TN {100% Local) S 14000) § 14,000 1.08 S 185000] S 371.000) § 556,000
[City of Church Hill, TN (100% Local) S 58000) ¢ 58,000 1.03 S 785000) S $__2303.000
[Haw:kins County, TN {100% Local) S 65000) S 65,000 1.03 S 857.000] § $__26581,000

Sub-Total (TN)] §  6,375000| S 4,045750] S 10,420,750 $ 137,471,000 | $ 276,333,000 | S 413,804,000

“Based on s review of histor fanding levels 1o the MTFO regon.
* Revenue foreaasts assume a 3 percent annual growth rate of funding
Projections rounded to the nearest thousands.

Draft 0210817
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Capital Funding - Virginia

Revenue Source Annual Average* Revenue Projections
VirainixRevenue Sources Federal Non-Federal Total Inflation 2025 2040 Total
9 Share Share Factor™ Horizon Year Horizon Year 2015 - 2040
Interstate, Primary, Secondary, and Statewide Construction*** S 1191040| § 297,760] $ 1,488,800 $ 256900000 § 11,530,000] § 37,220,000
Gate City, VA (100% Local) $ - $ - $ = $ = $ -
\Weber City, VA (100% Local) $ = $ < $ $ = $ -
Sub-Total (VA)|  § 1,191,040 $ 297,760 $ 1,488,800 $ 25,690,000 $ 11,530,000 $ 37,220,000
* Annual Average figures are presented for illustrative purposes only. Figures are presented to illustrate a hypothetical annual amount of revenues and share splits to the MTPO area. Actual annual projections are reflected in the

Revenue Projections provided to the MTPO by VDOT.
** Revenue forecasts are derived from VDOT's Financial Planning Division, Assumptions - Constrained Long Range Plan documentation (October 2015)

***VDOT manages highway revenues through a variety of Cs

Highway Performance Program (NHPP) Hazard Elimination (HSIP), Surface Transportation Block Grant (STBG), T

Programs Primary, ide, etc.). Through these Programs Virginia revenues (state and federal revenues) are allocated. The
following revenues are reflected in these Construction Programs and assumed available to the MTPO area: Brldge Replacement\Rehabllllallon (BR/BROS), Interstate Maintenance (IM), National Highway Systems (NHS), National

(TAP/EN), High Priority Projects (HPP). Appalachian Development

(APD), Federal Demonstration (DEMO), Safe Routes to School (SRS), High Priority Development (HPD), Intelligent Technology Systems (ITS), Regional STP (RSTP), and Equity Bonus/Minimum Guarantee (EB/MG)

Projections rounded to the nearest thousands

Draft - 02/08/17

Appendix | - 93




Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Operations and Maintenance Funding

Revenue Projections

Revenue Source Annual Inflation
Average * | Factor ** 2025 2040 Total
Horizon Year Horizon Year 2015 - 2040
Tennessee Revenue Sources
TDOT (Various State Sources) *** $ 4,260,000 1.03 $ 56,198,000 | $ 112,965000 | $ 169,163,000
City of Kingsport - State & Local Gas/State Aid Funds $ 2,230,000 1.03 $ 294180008 59,134,000 | 8 88,552,000
Sullivan County - State & Local Gas/State Aid Funds **** $ 8,100,000 1.03 $ 106,855,000 S 214793000 $ 321,648,000
Town of Mt Carmel - State & Local Gas/State Aid Funds $ 146,000 1.03 $ 1,926,000 | $ 3,872,000 | $ 5,798,000
City of Church Hill - State & Local Gas/State Aid Funds $ 174,000 1.03 $ 2295000 S 4,614,000 | 8 6,909,000
Hawkins County - State & Local Gas/State Aid Funds **** $ 3,000,000 1.03 $ 39,576,000 | $ 79,653,000 $ 119,129,000
Sub-Total (TN)] $ 17,910,000 $ 236,268,000 $ 474,931,000| $ 711,199,000
Virginia Revenue Sources
VDOT (State) ***** $ 4,431,320 $ 40,134,000 70,649,000 § § 110,783,000
Sub-Total (VA)} $ 4,431,320 $ 40,134,000 | $ 70,649,000 110,783,000
Total] $ 22,341,320 $ 276,402,000 | $ 545,580,000 | $ 821,982,000
*Tennessee and Virginia's annual average revenues are based on a review of historic funding levels to the MTPO region.

** Revenue forecasts assume a 3 percent annual growth rate of funding unless otherwise noted.
**TDOT maintenance funds shown are for state maintained roadways for the complete counties of Sullivan and Hawkins Counties
**** County maintenance funds shown are for the complete counties of Sullivan and Hawkins Counties
*e YDOT maintenance funds were developed based on a review of VDOT's Maintenance and Operations Budgets 2012 thru 2017 for the Bristol
District and derived from VDOT's Financial Planning Division, Assumptions - Constrained Long Range Plan documentation (October 2015)

Projections rounded to the nearest thousands

DRAFT - 02/08/17
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Kingsport Area MTPO

2040 Long Range Transportation Plan

Revenue Forecasts

Transit - Capital Funding

ReveriueSoiirce Annual Inflation 2{025*** .2040 Total
Average* | Factor™ | Horizon Year | Horizon Year 2015 - 2040
KATS
Capital Assistance - FTA 5307 (Federal) 80% $ 520,000 1.03 $ 9,640,000 | $ 13,789,000 | $ 23,429,000
Capital Assistance - TN (State) 10% $ 65,000 1.03 $ 1,205000|S 1,724000] $ 2,929,000
Capital Assistance - Kingsport (Local) 10% S 65,000 1.03 S 1,205000|S 1,724000] $ 2,929,000
FTA 5307 Total| $ 650,000 $ 12,050,000 | $ 17,237,000 | $ 29,287,000
Capital Assistance - Other FTA Programs (Federal) 80% $ 120,000 1.03 $ 1,583,000|S 3,182000] $ 4,765,000
Capital Assistance - Other FTA Programs (Non-Federal Match) 20% $ 30,000 1.03 S 396,000 | $ 796,000 | $ 1,192,000
Other Transit Providers Including KATS, MEOC, & NET Trans
Other FTA Programs (FTA 5310, 5339)]
& Discretionary Funds*** Totall $ 150,000 $ 1,979,000 $ 3,978,000 | $ 5,957,000
Total Capital Assistance] $ 800,000 $ 14,029,000 | $ 21,215,000 | $ 35,244,000
* Based on a review of historic and current funding levels to the MTPO region (FY11-FY14 MTPO TIP, FY14-FY17 MTPO TIP, and FY17-FY21 MTPO TIP)

** Revenue forecasts assume a 3 percent annual growth rate of funding.

*** Revenue forecasts for the 2025 horizon are derived from the FY17-FY21 MTPO TIP for FTA 5307 funding levels.
**** Conservative estimate of FTA funds likely to be available within the MTPO region over the 25-Year Planning Horizon

Projections rounded to the nearest thousands

Draft - 02/08/17
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Kingsport Area MTPO
2040 Long Range Transportation Plan
Revenue Forecasts

Transit - Operating Funding

Réveriiie Souice Annual Inflation _2025 .2040 Total
Average* Factor™ | Horizon Year Horizon Year 2015 - 2040
KATS
Operating Assistance - FTA 5307 (Federal) $ 750,000 1.03 $ 9,894,000 | $ 19,888,000 | $ 29,782,000
Operating Assistance - TN (State) $ 375,000 1.03 $ 4,947,000 | $ 9,944,000 | $ 14,891,000
Operating Assistance - Kingsport (Local) $ 375000 103 |3 4947000 | § 9,944,000 | $ 14,891,000
FTA 5307 Tennessee Total| $ 1,500,000 $ 19,788,000 |$ 39,776,000 | $ 59,564,000
Other Transit Providers Including KATS, MEOC, & NET Trans
Operating Assistance - Other FTA Programs (Federal) 50% $ 25,000 1.03 $ 330,000 | $ 663,000 | $ 993,000
Operating Assistance - Other FTA Programs (Non-Fiieral Match) 50%_ $ 25,000 1.03 330,000 | $ 663,000 | $ 993,000
Other FTA Programs (FTA 5310)
& Discretionary Funds *** Total| $ 50,000 $ 660,000 | $ 1,326,000 | $ 1,986,000
Total Operating Assist $ 1,550,000 $ 20,448,000 | $ 41,102,000 | $ 61,550,000
* Based on a review of historic and current funding levels to the MTPO region (FY11-FY14 MTPO TIP, FY14-FY17 MTPO TIP, and FY17-FY21 MTPO TIP)

** Revenue forecasts assume a 3 percent annual growth rate of funding.

*** Conservative estimate of FTA funds likely to be available within the MTPO region over the 25-Year Planning Horizon

Projections rounded to the nearest thousands

Draft - 02/08/17
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KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

1.0 INTRODUCTION

The Kingsport Metropolitan Transportation Planning Organization (MTPO) developed the existing travel demand
model in 2012. The existing model has a validated base year of 2009 and horizon year of 2035. The model was used
for preparing the MTPO 2035 Long Range Transportation Plan (LRTP).

RPM Transportation Consultants (RPM) and Kimley-Hom and Associates, Inc. (Kimley-Horn) are currently under
contract with the MTPO to update the existing travel demand model using a validated base year of 2015. The
updated model will have the capability to forecast highway traffic for interim year 2025 and horizon year of 2040
and will be used in the development of the 2040 LRTP. If air quality analysis 1s required for Sullivan County,
Tennessee in the future, the output from this new model can also be used as input to the Environmental Protection
Agency (EPA)’s Motor Vehicle Emission Simulator (MOVES) air quality model for the purpose of determining air
quality conformity.

The Tennessee Department of Transportation (TDOT) 1s the lead review agency for this model update. In addition,
technical memoranda developed during the process will be submitted to Virginia Department of Transportation
(VDOT) and Federal Highway Administration (FHWA) for review and comment. VDOT and FHWA are
cooperating review agencies for the model update and will provide inputs and comments as necessary.

The purpose of this technical memorandum is to present the proposed model development approach at a sub-task
level. The MTPO desires that all review agencies are involved early so their comments and suggestions can be
addressed and incorporated into the model development process.

Section 2 of this memorandum provides an overview of the existing travel demand model. Sections 3 and 4 describe
the proposed model structure and the model validation criteria. Section 5 outlines the future year model
development process. Section 6 discusses the model review and approval process, and Section 7 provides a brief
overview of the proposed model user interface.

Technical Memorandum #1 - Study Design Page 10of 18
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KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

2.0 OVERVIEW OF THE EXISTING MODEL
The MTPO?’s existing model (2012 model) was developed using TransCAD software version 5.0. The existing
model has a validated base year of 2009, interim years of 2015 and 2025, and horizon year of 2035. There are 190
Traffic Analysis Zones (TAZs) included in the existing model.

The 2012 model has the following three internal trip purposes:

® Home-Based Work (HBW)
®* Home-Based Other (HBO)
® Non Home-Based (NHB)

Trip Generation

The existing trip production models are two-dimensional, cross-classification models. Households were cross-
classified by auto ownership levels of zero, one, two, three, and four plus vehicles as well as by household size of
one, two, three, and four plus persons. Because there is no local household travel survey available for the Kingsport
region, trip production rates were developed using the 2009 National Household Travel Survey Tennessee Add-on
data for the entire state.

The existing trip attraction models are linear equations with zero intercept. Trip attraction rates were based on
NCHRP 365 and rates for urban areas of similar size.

Trip Distribution

Gravity models were used in the 2012 model for all trip purposes. Free-flow travel times were used as the measure
of travel impedance between Production and Attraction (PA) zone pairs. Gamma functions were used to calculate
the friction factors for the gravity models.

Mode Choice

There 1s no mode choice component in the existing model structure as the 2012 model does not model transit or
other non-motorized modes. A conversion factor was developed using the NHTS 2009 Tennessee Add-on data
for each trip purpose to convert the number of person trips to the number of auto trips.

Highway Assignment

In the 2012 model, the highway traffic assignment was implemented as a single user equilibrium assignment applied
at the daily level only. Volume Delay functions used for the assignment are Bureau of Public Road (BPR) curves
based on free flow travel time and capacity. The volume-delay curves have varied coefficients based on roadway
functional classification and link type (intersection links or non-intersection links).

Truck Model

A truck model was implemented using the quick response method defined in Quick Response Freight Manual
(QRFM). Truck trips were modeled as two classes: Commercial Vehicles and Freight Trucks. Truck trip rates were
borrowed from the QRFM and adjusted downward for the Kingsport area. Gravity models were then used to
distribute the truck trips.

Technical Memorandum #1 - Study Design Page 2 of 18
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KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Mode! Updafe

External Trip Models

The total external trips at 34 external stations were modeled largely based on the older version (2004) of the MTPO
Model. Trips at external station were then split into External-External (EE) trips that pass through the region and
External-Internal (EI) trips that have one trip end within the region. EE trips were modeled as a fixed trip table.
EI trips were further divided into the aforementioned three trip purposes (HBW, HBO, and NHB). Gravity models
were then used to distribute EI trips to internal zones.

Technical Memorandum #1 - Study Design Page 30f 18
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KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

3.0 PROPOSED KINGSPORT MODEL SYSTEM

The purpose of this project is to update the Kingsport model to aid the MTPO with their various transportation
plan programming, transportation project evaluation activities, and future air quality analysis, if needed. An updated
and validated model for use with the 2040 LRTP development is a critical need for this project. The proposed
model structure is outlined below.

The Kingsport regional model 1s proposed to be a “state of the practice” model for small area MPOs. After a
detailed review of the available data, the MTPO’s vision and needs of model applications, and budget and schedule
constraints, the RPM/Kimley—Hom team worked with the MTPO staff to identify the desired structure of each
model component. The proposed model will remain a conventional 4-step model with the following proposed
changes and enhancements:

= Slightly revised TAZ boundaries to accommodate the proposed changes as part of recent transportation
studies
®  New base year of 2015 using the following new datasets:
o Census 2010 demographic data forecasted to a base year of 2015
o Census Transportation Planning Package (CTPP) 2010 data for demographic cross-classifications
o 2015 employment data set purchased from InfoGroup
® New Home-based School (HBSchool), Shopping (HBShop), and Social-recreational (HBSR) trip purposes
® Revised trip generation rates using the National Household Travel Survey 2009 Add-on data from both
Tennessee and Virginia
® New time of day model
= Application of mode split factors based on trip distance
® Enhanced QRFM truck model using other truck datasets acquired by TDOT and VDOT at the state level
® Forecasted regional demographic and employment data to future year 2040

Figure 3-1 shows the proposed model structure in a flow chart format.

The new model will be implemented using TransCAD 7.0. Kimley-Horn will apply the model in a modular way to
allow future upgrades to occur more efficiently. All components of the model will be implemented in native
TransCAD GISDK scripts.

Technical Memorandum #1 - Study Design Page 40f 18
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Traffic Analysis Zones and External Stations

The Kingsport MTPO Metropolitan Planning Area (MPA) boundary includes the cities of Kingsport, Mount
Carmel, and Church Hill, Tennessee; Weber City and Gate City, Virginia; and portions of Hawkins County, Sullivan
County, and Washington County in Tennessee, and Scott County in Virginia).

The revised TAZ boundaries are mostly the same as the 2012 Model and the 2010 Census TAZ boundaries. Three
TAZs in the vicinity of the proposed 1-81/I-26 interchange area were split into multiple TAZs to better
accommodate future planning analysis needs. Compared with the 190 internal TAZs in the 2012 model, the
proposed 2015 TAZ structure includes 193 internal TAZs. The revised TAZ boundaries were reviewed by the
MTPO and the final recommended TAZ structure will be presented in the next technical memorandum.

Technical Memorandum #1 - Study Design
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KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
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Base Year TAZ Attributes

Given the unique multi-county and bi-state structure of the Kingsport MTPO, the process for allocating base year
population to the traffic analysis zones (TAZs) within the MTPO area differed between the three counties located
in Tennessee (Hawkins, Sullivan, and Washington counties) and the single county location in Virginia (Scott
County). The Woods & Poole 2015 Complete Economic and Demographic Data Source was used as county-level
control totals for population within all four counties.

The process for determining the portion of each county’s population that lies within the MTPO area for Tennessee
counties first began with an analysis of 2010 US Census data. Using this data at the block geography as well as
Woods & Poole county-level estimates, the percentage of each county’s population within the MTPO area was
determined. Those proportions were held constant for each Tennessee county, and it was assumed that in 2015,
the same percentage of each county’s population resided in the MTPO area as in 2010. The 2015 population for
each county in the MTPO area was then calculated using the 2015 Woods & Poole county population and those
percentages.

For Scott County, data from the 2000 and 2010 US Census was used in the analysis. Within this 10-year time period,
the portion of Scott County that lies within the MTPO area grew by approximately 0.79% each year. However,
Woods & Poole county-level estimates show that Scott County as a whole decreased in population by an average
0f 0.45% each year. As such, based on the different levels of growth and decline shown between the two datasets,
the difference between the two average annual growth rates, 0.35%, was used to determine the 2015 Scott County
population in the MTPO area. This growth rate was applied to the 2010 US Census population for areas within the
MTPO area to determine the portion of Scott County’s 2015 population within the MTPO area.

The sub-allocation of population and household data for the base year was derived using 2010 US Census data at
the block level and allocated to the corresponding TAZ.

To determine the base year employment within the MTPO area, 2015 InfoGroup data was purchased by the MTPO.
This data was geocoded by address, cleaned, and allocated to the TAZs for 2015. Employment totals were then
sub-allocated to the appropriate employment classification (agricultural, manufacturing, retail, office, service, and

government employment).
External Stations

There were no proposed changes to the 34 external stations from the 2012 model.

3.2 Highway Network

Highway network development

The following steps will be taken to develop the new base year 2015 highway network, using the latest TRIMS
highway geographic layer provided by TDOT:

®  Develop and verify the year 2015 highway link attributes based on the existing travel demand model, the
highway link attributes from TDOT TRIMS database, and aerial photos;

=  Review and refine centroid connector locations;

® Review the calculated link capacity and identify and resolve issues;

®  Organize and geocode traffic counts and vehicle classification information: and

® Code finalized screen lines and cut lines for validation purposes.

Technical Memorandum #1 - Study Design Page 6 of 18
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Highway Speed

A set of adjustment factors will be developed to estimate the highway free flow and congested speeds based on the
posted speed on network links. The adjustment factors will be developed using observed local speed data. The
factors will be based on area type and functional classification of the roadway as shown in Table 3-1, with the
actual values to be reported later. Free flow speed will be used as input to the volume-delay functions of the highway
traffic assignment algorithm. Estimated congested speed will be used in the first iteration of the feedback loop to
give the trip distribution model a starting value when congested speed is still unknown.

Table 3-1 Speed Adjustment Factor Categories

Area Type
CBD | Urban | Rural

Roadway Functional Classification

Freeway

Arterial (posted speed >= 45 mph)
Arterial (posted speed < 45 mph)
Collector

Local

Highway Capacity

Using the collected street data, the proposed capacity calculation for the Kingsport model will be implemented
using an equation which takes into account data such as functional classification, speed limit, lanes, median
treatment, area type, average lane width, and average shoulder width. The equations were originally developed using
the Highway Capacity Manual (HCM) and analysis performed by the Indiana Department of Transportation in
1997 for the Indiana State Highway Congestion Analysis Plan. Kimley-Hom successfully applied this method in
other urban area models, in conjunction with analysis performed using North Carolina DOT’s Level of Service
(LOS) software. The equations will be adopted to the Kingsport region and adjusted based on local conditions. The
general form of the equation is:

SF = XN % E, % FjpX B, % B, XFy% Fog X Bygr % (fc);

Where:
SF = Maximum service flow for desired level of service

¢ = Capacity under ideal conditions (vehicles per hour per lane)
N = Number of lanes

F, = Factor due to lane and shoulder width

Fy, = Factor due to percent heavy vehicles

F, = Factor due to driver population

F, = Factor due to driving environment

F4 = Factor due to directional distribution
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Fqp = Factor for continuous left — turn lane (for undivided sections)
Fpark = Factor due to on — street parking

(v/c); = Rate of service flow for levels — of — service A through E
The capacity setup has several benefits, including:

= Better representation of capacity based on roadway attributes

=  Ability to load the model network with LOS D or E capacity

= Hourly capacities are calculated and utilized in the time-of-day model

=  Ability to automatically recalculate capacities for future networks as improvements occur
=  Ability to make adjustments to capacity equations throughout the process

3.3 Trip Generation Model
In addition to the three trip purposes used in the 2012 model, three new trip purposes (Home-based School,
Shopping, and Social-recreational) will be introduced in the new model. The proposed trip purposes are:

® Home-based work (HBW),

®  Home-based school (HBSchool),

® Home-based shopping (HBShop),

® Home-based social-recreational (HBSR),
®* Home-based other (HBO), and

® Non-home based (NHB).

Trip Productions

Two-dimensional, cross-classification trip production models will be developed for each internal trip purpose.
Production rates will be developed using the National Household Travel Survey (NHTS) 2009 add-on data from
Tennessee and Virginia. Tentatively, the following cross-classification categories will be used:

® By vehicle availability — Zero, one, and two plus vehicles per household

® By children — Zero, one, two, and three plus school-aged children per household
® Byworker — Zero, one, two, and three plus workers per household

® By household size — One, two, three, and four plus persons per household

The household cross-classification distribution will be obtained from the Census Transportation Planning Package
(CTPP) 2010 data set. The total number of households in each TAZ from Census 2010 will be distributed to each
cross-classification bin by applying the distributions from the CTPP data.

The tentative two-dimensional cross classification production models are as follows:

= HBW - By vehicle availability, then by number of workers

= HBSchool - By household size, then by number of school aged children
= HBShop - By Vehicle availability, then by household size

= HBSR - By Vehicle availability, then by household size

= HBO - By Vehicle availability, then by household size

= NHB - By Vehicle availability, then by household size
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Trip Attractions

Trip attraction models will be developed using linear equations based on various employment categories and the
total number of households. The following employment categories will be classified using the 2015 employment
data set collected by InfoGroup and purchased by the MTPO:

= Agriculture, mining and construction:

® Manufacturing, transportation, communications, utilities and wholesale trades;
= Retail;

= Office;

= Service; and

=  Government.

In addition, K-12 and university enrollment numbers were collected by the MTPO. The school enrollment numbers
will be the dependent variable for calculating the number of school trips to be attracted to each zone with a school
establishment.

The initial trip attraction rates will be borrowed from the Chattanooga regional travel demand model. The 2010
Chattanooga household travel survey was used to develop these initial attraction rates. The rates will be adjusted
during the model calibration and validation process, if necessary.

3.4 Time-of-Day Model

The proposed time-of-day model structure is illustrated in Figure 3-2. Four time-of-day periods will be
incorporated into the model stream from the trip distribution to assignment steps. The four time-of-day periods
are AM peak, Midday, PM peak, and off-peak. In absence of a local household travel survey, Kimley-Horn will
analyze the time-of-day distribution of the local traffic counts to determine the appropriate hours to be included in
each time-of-day period. If no substantial differences are found using the local data, the following standardized
time-of-day periods recommended by TDOT will be used:

"  AM peak: 6 AM to 9 AM
® Midday: 9 AM to 3 PM

" PM peak: 3 PM to 6 PM
= Off-peak: 6 PM to 6 AM

After balancing daily productions and attractions at the end of the trip generation models, time-of-day splits
developed from local traffic counts will be applied to the daily trips to get the total trips for each time-of-day period.
Downstream model components, including trip distribution, mode split, and assignment models, will be applied
for each time-of-day period.

In addition, directional split factors (departure and return splits) by time of day for each trip purpose will be
borrowed from the Chattanooga household travel survey. These factors will be applied after the mode split model
to convert the vehicle trip tables from production-attraction format to origin-destination format.

Truck time-of-day factors will be developed using the vehicle classification counts by time of day and applied to
the truck trip distribution component.
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[ Trip Generation ]
I

Daily Productions
and Attractions

\/

Post-Generation Time-of-Day Time-of-Day Split Factors by Trip
Modeling

|

Productions and Attractions
l by Time of Day

[ Trip Distribution Model ]

P-A Person Trip Tables by
Purpose by Time of Day

\[/

[ Mode Split ]

| P-A Modal Person Trip Tables by
l Purpose and Time of Day

- Directional Split Factors by Purpose
Post-Mode Choice Time-of- and Time of Day
Day Modeling - Average Auto Occupancy for HOV
‘ Trips

J, O-D Vehicle Trip Tables

Highway Assignment by Time
of Day

Figure 3-2 Time-of-day Model Application

3.5 Trip Distribution Model

Gravity models will be developed or updated for trip distribution models for each trip purpose. Travel impedances
will be based on the congested travel times by each time-of-day period. The friction factors will be entered into the
gravity model as a gamma function equation. Friction factors for each trip purpose will be adjusted through an
iterative process to obtain the desired trip length distribution.

3.6 Mode $Split Factors

The development of a true utility-based mode choice model is not planned as part of this model update due to the
lack of a local survey, the high level of investment required to create a sound mode choice model, and the relatively
low number of non-auto users. The existing 2012 model used a flat factor per trip purpose to convert person trips
to auto trips. In this model update, an improved factoring process is proposed. For each trip purpose, a set of
conversion factors will be developed based on the travel distance between production-attraction zone pairs. The
proposed structure is shown in Table 3-2 below:
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Table 3-2 Mode Split Factors By Travel Distance

Distance between Trip Purpose

P-A zone pair HBW HBSchool HBShop HBSR HBO NHB
0 —1 mile

1 — 2.5 miles
2.5 — 7.5 miles
> 7.5 miles

The mode split factors can be read as percentages. For example, a HBW factor of 0.7 for trips less than a mile
means 70% of these trips are automobile trips. As the trip distance increases, the share of non-auto trips decreases.
This approach allows a more realistic conversion, as travel distance is a statistically significant variable in most mode
choice models. These factors will be estimated using the NHTS 2009 add-on data for small MSA areas with
population less than 500,000.

After the mode split factors are applied, an auto occupancy factor per trip purpose will be applied to convert the
person trips to vehicle trips. The auto occupancy factors will also be estimated using the NHTS 2009 travel survey
add-on data.

3.7 External-External (EE) and External-Internal (EI) Models

The external trip models are proposed as follows.

Trip Generation

The number of vehicle trips at each external station will be set equal to the traffic count at the station for the base
year. Autos and trucks (Single-unit (SU) and Combination Unit (CU) trucks) will be modeled separately based on
the vehicle classification counts at the external station. Time-of-day factors will also be developed for each external
station based on available time-of-day information. The Tennessee Statewide Travel Demand Model will be used
to determine the percent splits between External-External (EE) and External-Internal (EI) for each station.

EI trips are assumed to be produced at external stations and attracted to internal zones. External trip productions
will be held at the external station locations, and the attractions will be derived at the TAZ level based on various
employment categories and total number of households. The EI productions and attractions will then be balanced
by holding the production vectors constant.

Trip Distribution

Gravity models will be used to distribute both EE and EI trips. Friction factors will be entered into the gravity
models as a gamma function.

For EE trips, a K factor matrix will be developed and used to get desired distribution of through trips between
external stations. EI trips will also be distributed from each external station to internal TAZs for each time-of-day
period using gravity models.

3.8 Truck Model
The proposed truck model for Kingsport will use the “quick response” methods defined in QUICH RESPONSE
FREIGHT MANUAL IT, FHIWA 2007(QRFM). Three truck types will be modeled: light (4-tire), medium (single-unit,
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or SU), and heavy (combination-unit, or CU). Initial trip generation rates and gravity model friction factor function
parameters from the QRFM will be used and adjusted during the calibration process.

The truck model will be validated using the vehicle classification counts collected by TDOT, VDOT, and the
supplemental counts by the MTPO. In addition, Kimley-Horn will obtain the truck GPS tracking data by American
Transportation Research Institute (ATRI) from TDOT. Kimley-Hom will also obtain the truck trip matrices in the
MTPO area developed by TDOT as part of the Statewide Travel Demand Model update project. Both datasets will
be analyzed for the purpose of determining EE and EI truck flow patterns in the Kingsport region. Depending on
the quality and resolution of the datasets, Kimley-Horm will apply the analysis results to the truck model calibration
and validation process.

3.9 Highway Assignment

The highway traffic assignment step for the Kingsport model will be conducted by each time-of-day period. OD
trip tables from the mode split and auto trip conversion step will be combined into three vehicle classes: Auto, SU
Truck, and CU Truck. The OD trip tables will be assigned to the model network using a two-step process: a
multimodal multi-class (MMA) all-or-nothing assignment, and a MMA user equilibrium assignment.

Preload Assignment

An mitial all-or-nothing assignment will be used to preload through trips and large commercial vehicle trips. This
assignment procedure is intended to reflect the insensitivity congestion has on through trips and heavy truck trips,
since they are typically much less likely to divert to another roadway than other types of trips, either due to lack of
knowledge about the area, perceived inconvenience, or restrictions against heavy trucks. Three trip tables will be

assigned using the preload assignment procedure:

®  Preload auto trips (includes EE Auto trips),
®  Preload SU trips (includes EE SU truck trips), and
®  Preload CU trips (includes EE CU trucks, IE CU trucks, and Internal CU trucks).

User Equilibrium Assignment

The second step of the highway assignment procedure is to load all remaining trips not considered in the preload
assignment. Preloaded trips will be treated in the assignment procedure as background traffic that reduces capacity
but cannot divert to another route. In this step, trips will be assigned using a MMA user-equilibrium assignment,
which assigns trips between origin-destination pairs in an iterative fashion that accounts for link congestion in route
choice. The user-equilibrium assignment procedure computes the link travel time, assigns link traffic based on
shortest path, and recalculates the link travel time. This step is repeated until the user equilibrium conditions are
met: all used paths for each O-D pair are minimal and equal; and any unused path fora given O-D pair has a greater
travel time than any used paths for that O-D pair.

Standard Bureau of Public Road (BPR) volume-delay functions will be used for the assignment procedures. The
volume-delay function parameters curves have varied coefficients for different area types, functional classification,
and link speed.

Two trip tables will be assigned using the equilibrium assignment procedure:

®*  MMA auto trips (Including Internal auto trips, light commercial truck trips, and IE auto trips), and
=  MMA SU trips (Including Internal and IE SU trucks)
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3.10 Feedback Loops

The objective of the feedback process is to execute the travel model system in an integrated manner so that the
time outputs from the traffic assignment model are reasonably consistent with the mnputs assumed at the trip
distribution and mode choice steps. The trip distribution, mode split, and highway assignment steps are repeated
until a sufficient convergence — output times being close to input times — is achieved.

The Method of Successive Averages (MSA) feedback loop procedure is proposed for the Kingsport model. In the
MSA method, output volumes from trip assignment from previous iterations are weighted together to produce the
current iteration’s link volumes. Adjusted congested times are then calculated based on the normal volume-delay
relationship. This adjusted congested time is then fed back to the skimming procedures. The benefits of using
MSA method are that the convergence is assured and the TransCAD assignment algorithm supports it for easy

implementation.

The adjusted volume is calculated based on the following equation:
1

MSAFlow, =MSAFlow,_, +—(Flow, — MSAFlow, )
n

where:

T = current MSA iteration number

MSAFZOW" = calculated MSA flow at iteration n

Flow

7 = resulting flow directly from trip assignment
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4.0 BASE YEAR MODEL CALIBRATION AND VALIDATION CRITERIA

Calibration and validation for each model component will follow the M TRAVEL DEMAND MODEL
CATLIBRATION AND VALIDATION GUIDELINES FOR STATE OF TENNESSEE, UPDATED 2012, and the latest
addendum dated December 2015. Model validation and agency review submittal process will follow the TDOT
TRAVEL DEMAND MODEL APPLICATION CHECKLIST, DECEMBER 2015,

Key compatisons between the modeled results and the observed data will be made in the process. The observed
data sets include National Household Travel Survey (NHTS), household travel surveys from comparable regions,
ranges defined in the guideline documents, and local traffic counts. The following comparison will be conducted
for each model component:

Trip Generation

= Overall person trip rate per capita and per household
®  Person trip rates by trip purpose
®  Percent of total trips by trip purpose

Trip Distribution

= Average trip length by trip purpose
®  Trip length frequency distribution by trip purpose
= Percentintrazonal trips by trip purpose

® Travel patterns at planning district level
Mode Split and Person to Auto Trip Conversion

® Mode split and auto occupancy factors by trip purpose compared with existing household travel surveys

from comparable regions

Highway Assignment

= VMT per capita and per household

= VMT by facility type and by functional classifications

= Percent Root Mean Square Error (RMSE) area wide, by volume group, and by functional classification
= Coefficient of determination (R square)

®  Percent difference of volume by facility type

®  Percent difference of volume by volume group

" Percent difference of volume at screen lines and cut lines

A series of technical memoranda documenting the base year model development and validation tasks will be
developed. Each technical memorandum will document the final sub-model structure, initial and adjusted model
parameters, and the validation results.
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5.0 FUTURE YEAR MODELS
Kimley-Horm will develop the hotizon year model for 2040 and interim year model for 2025.

Demographic and Socioeconomic Data

The Woods & Poole 2015 Complete Economic and Demographic Data Source was used as county-level control
totals for forecasting demographic and employment data for years 2025 and 2040.

For future years 2025 and 2040, population growth by county was sub-allocated based on stakeholder input received
on February 9, 2016 as well as an examination of growth between 2000 and 2010 (by Census Block Group for the
complete MTPO area). In addition to these variables, land availability and suitability were considered (looking at
currently zoned residential, commercial, industrial and agricultural lands as well as lands classified as vacant by
TAZ). Each of these factors were balanced to the control totals for population (for each county and by year 2025
and 2040).

Based on the 2015 employment, county-specific growth rates established from the Woods & Poole data were used
to project employment within the MTPO area. Additionally, Woods & Poole data was used to determine the relative
share of employment by employment classification for future years. For future years 2025 and 2040, employment
growth was sub-allocated based on stakeholder mput received on February 9, 2016 as well as an examination of
growth between 2000 and 2010. In addition to these vanables, land availability and suitability were considered
(looking at currently zoned residential, commercial, industrial and agricultural lands as well as lands classified as
vacant - by TAZ). Each of these factors were balanced to the control totals for employment (for each county as
well as for each job classification — agricultural, manufacturing, retail, office, service, and government employment

— and by year 2025 and 2040).

Highway network development

A project lookup table for future year networks will be developed. A single master network will be used for the
base year and all future year models. Future year projects will be organized in a table format with project information
such as the anticipated opening year, the network scenario alternatives, and the proposed number of lanes and other
attributes relevant to capacity. A future year project toolbox will be developed for the model and will be used to
code projects to the master network. Kimley-Horm will create an interface that allows the user to select the model
year and network alternative, from which the projects to be included m a particular scenario analysis will be
automatically selected. The Existing Plus Committed (E+C) network will be constructed by incorporating all
completed highway projects between 2010 and 2014, and projects committed in the MTPO’s current
Transportation Improvement Program (TIP).

Future year external trip forecasts

The future year external trips will be developed by applying a growth rate to the base year external trips. The growth
rate at each external station will be estimated using the following information:

=  Growth rate based on historic traffic count data from TDOT or VDOT,
= Average growth rate for the same functional class roadways within the region,
= Historic population growth by census tract inside and outside the model boundary, and

®  Growth projected by the Tennessee Statewide Travel Demand Model.
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6.0 MODEL REVIEW AND APPROVAL PROCESS

The Tennessee Department of Transportation (TDOT) 1s the lead review agency for this model update. The
updated model will be reviewed by the Long Range Planning Division of TDOT based on its MPO MODEL
APPROVAL PROCEDURES, 2008, Calibration and validation for each model component will follow the MINTMUL
TRAVEL DEMAND MODEL CALIBRATION AND VALIDATION GUIDELINES FOR STATE OF TENNESSEE, UPDATED
2012, and the latest addendum dated December 2015. The model validation and agency review submittal process
will follow the TDOT TRAVEL DEMAND MODEL APPLICATION CHECKLIST, DECEMBER 2015. The Long Range
Planning Division will review all stages of the model development and will be requested to approve the model for
use in the MTPO’s LRTP development process.

In addition, technical memoranda developed during the process will be submitted to Virginia Department of
Transportation (VDOT) and Federal Highway Administration (FHWA) for review and comment. VDOT and
FHWA are cooperating review agencies for the model update and will provide inputs and comments as necessary.

The tentative review submittals are organized as follows:

® Technical Memorandum #1 — Study Design

= Technical Memorandum #2 — Network, TAZ, Trip Generation, and Time-of-day Models
®  Technical Memorandum #3 — Trp Distribution, External, and Truck Models

®  Technical Memorandum #4 — Highway Assignment and Validation

=  Technical Memorandum #5 — Future Year Forecasts, Models, and Results

= Kingsport Travel Demand Model User’s Manual

Kimley-Horm will submit all documents in electronic format. Interim and final model input and output files, model
interface, and other model documentation will also be submitted in stages for review and approval. Comments
from the review agencies will be addressed and model adjustments will be made.
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MODEL USER INTERFACE AND TRAINING

The proposed Kingsport Model will use standard folder structure, scenario names, file names, and network field
names suggested by the latest TDOT Addendum to Tennessee Guidelines.

A user-friendly model interface will be developed with a focus on usability. The proposed model interface will

provide the following functionality:

Model runs — ability to conduct model runs either step by step or all steps at once.

Scenario management — ability to save and retrieve analysis years, network alternatives, and input and
output file locations inside the model interface.

Future year project management and coding tool — ability to query, add, delete, and modify future year
projects in the master network.

Automated reporting — automatically generate reports to summarize results for trip generation, trp length
distribution, mode split, and assignment results compared to observed data. Reports generated by the
model will be Microsoft Excel file format.

Automated mapping — automatically generate maps in TransCAD with links labeled by daily highway traffic
volume and color themes by level-of-service from the current model run.

A screen shot of the preliminary main interface is provided in Figure 7-1.

A comprehensive model user’s manual will be developed to provide instructions for:

A quick reference guide providing high-level summary of steps to setup model, run scenarios, and conduct
common tasks.

Installing the model,

Using the model interface,

Managing scenarios,

Structure of input and output files for each model steps, and

Using model utilities, reports, and maps.

A training workshop will be conducted to equip the staff with hands-on knowledge of running the model, managing

scenarios, and conducting common analysis and maintenance tasks effectively.
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Figure 7-1 Preliminary Main Model User Interface
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1.0 INTRODUCTION

RPM Transportation Consultants (RPM) and Kimley-Horn and Associates, Inc. (Kimley-Horn) are updating the
Kingsport Travel Demand Model with a validated base year of 2015 for the Kingsport Metropolitan Transpotation
Planning Organization (MTPO). In March 2016, a study design was conducted as the first step of this model
development effort. Technical Memorandum #1 — Study Design was submitted to the reviewing agencies. The
study design document outlines the proposed model development approach at sub-task levels.

Based on the approach outlined in the study design document, various components of the Kingsport Travel
Demand Model were updated. The purpose of this memorandum is to document the development process and the
validation results of the base year 2015 model.

This document references the “Minimum Travel Demand Model Calibration and Validation Guidelines for
State of Tennessee, Updated 2012” in multiple locations. For reference, this document is abbreviated as "TN
Guidelines”.
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2.0 TRAFFIC ANALYSIS ZONES (TAZ) AND EXTERNAL STATIONS

The Kingsport MTPO Metropolitan Planning Area (MPA) boundary includes the cities of Kingsport, Mount
Carmel, and Church Hill, Tennessee; Weber City and Gate City, Virginia; and portions of Hawkins County, Sullivan
County, and Washington County in Tennessee, and Scott County in Virginia.

2.1 TAZ Structure

A TAZ 1s a geographic area that is used to divide the planning region into small, relatively homogeneous areas in
terms of land use and activity. TAZs are used to represent travel within a model study area because itis not practical
or feasible to model individual parcels for households and employment. Housing and employment data are
aggregated to the TAZ data, and the TAZs are used through the model process to calculate the origin and

destination of trips in the model.

The revised TAZ boundaries are mostly the same as the 2012 Model and the 2010 Census TAZ boundaries. Three
TAZs in the vicinity of the proposed 1-81/1-26 interchange area were split into multiple TAZs to better
accommodate future planning analysis needs. Compared with the 190 internal TAZs in the 2012 model, the
proposed 2015 TAZ structure includes 193 internal TAZs. Figure 2-1 shows the proposed TAZ boundaries.

New TAZ IDs were assigned for the TAZ and highway node layers. IDs less than 600 are reserved for TAZ IDs,

external station IDs, and internal and external centroids in highway node layer. The numbering scheme is as follows:

= IDs 1 through 500 are reserved for internal TAZs. IDs 1 through 193 are used for 193 TAZs in the
proposed model. The remaining space from 194 to 500 is reserved for future expansion.

= IDs 501 through 600 are reserved for external stations. IDs 501 through 535 are used for 35 external
stations. The remaining space from 536 to 600 1s reserved for future external stations.

2.2 Districts

For future year demographic and employment forecasting and travel model validation purposes, the TAZs in the
study area are grouped into 23 planning districts. Figure 2-2 shows the planning district boundaries. In the highway
assignment validation process, highway traffic predicted by the model can also be compared with the observed

traffic counts at the district level to identify over or under estimation problems at particular districts.
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2.3 Base Year Demographic and Employment Data

Given the unique multi-county and bi-state structure of the Kingsport MTPO, the process for allocating base year
population to the traffic analysis zones (TAZs) within the MTPO area differed between the three counties located
in Tennessee (Hawkins, Sullivan, and Washington counties) and the single county in Virginia (Scott County). The
Woods & Poole 2015 Complete Economic and Demographic Data Source was used as county-level control totals
for population within all four counties.

The process for determining the portion of each county’s population that lies within the MTPO area for Tennessee
counties began with an analysis of 2010 US Census data. Using this data at the block geography as well as Woods
& Poole county-level estimates, the percentage of each county’s population within the MTPO area was determined.
Those proportions were held constant for each Tennessee county, and it was assumed that in 2015, the same
percentage of each county’s population resided in the MTPO area as in 2010. The 2015 population for each county
in the MTPO area was then calculated using the 2015 Woods & Poole county population and those percentages.

For Scott County, data from the 2000 and 2010 US Census was used in the analysis. Within this 10-year time period,
the portion of Scott County that lies within the MTPO area grew by approximately 0.79% each year. However,
Woods & Poole county-level estimates show that Scott County as a whole decreased in population by an average
of 0.45% each year. As such, based on the different levels of growth and decline shown between the two datasets,
the difference between the two average annual growth rates, 0.35%, was used to determine the 2015 Scott County
population in the MTPO area. This growth rate was applied to the 2010 US Census population for areas within the
MTPO area to determine the portion of Scott County’s 2015 population within the MTPO area.

The sub-allocation of population and household data for the base year was derived using 2010 US Census data at
the block level and allocated to the corresponding TAZ.

The total number of households for base year 2015 inside the study area is 62,415, with a total population of
132,210. Figure 2-3 shows the household density in units of number of households per acre.

To determine the base year employment within the MTPO area, 2015 InfoGroup data was purchased by the MTPO.
This data was geocoded by address, cleaned, and allocated to the TAZs for 2015. The employment data was grouped
to the following six categories by NAICS codes, as shown in Table 2-1.

Table 2-1 Employment Categories

Short Name

in Model Description NAICS Code
Agr Agricultural /mining/construction 11,2123
Mfg Manufacturing/transportation 22, 31-33, 42, 48-49
Retail Retail 4445
Office Office 51, 52, 53, 54, 55, 56
Service Service 61, 62,71, 72, 81
Gov Government 92,99

Figure 2-4 is a color themed map showing the employment density in total number of employment per acre by
TAZ.
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To cross-classify the total number of households for modeling purposes, the Census Transportation Planning
Package 2010 (CTPP 2010) data set based on Census 2010 and American Community Survey (ACS) 2006-2010 5-
year data were used. CTPP 2010 data was used to develop the following three cross-classification distributions for
the Kingsport model:

® Household Size (number of persons) by vehicle ownership (number of vehicles owned per household),
® Household Size by number of children (age < 18) in household, and
® Number of workers in household by vehicle ownership.

Using the base year 2015 household control totals, the cross-classification distribution from the CTPP 2010 data
was applied to each TAZ to obtain the number of households in each cross-classification bin. Table 2-2 shows the
percent distribution of households cross-classified by household size and vehicle ownership. Table 2-3 shows the
percent distribution of households cross-classified by household size and number of children. Table 2-4 shows the
percent distribution of households cross-classified by number of workers and vehicle ownership.

Table 2-2 Kingsport MTPO Household Size by Vehicle Ownership Cross-classification Distribution

Vehicles )
Persons - Total

27.6%

34.5% 3.4% 0.0% 37.9%
6.2% 8.7% 1.8% 16.6%
1.5% 31% 13.3% 17.9%
69.8% 15.1% 15.0% 100.0%

Table 2-4 Kingsport MTPO Number of Workers by Vehicle Ownership Cross-classification
Distribution
Vehicles
Workers

Total
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2.4 Base Year School Enroliment Data

K-12 school and college enrollment data was collected by the MTPO staff. MTPO staff recorded school enrollment
data for base year 2015. The data was geocoded and totaled for each TAZ. Figure 2-5 shows the school enrollment
numbers by TAZ.

2.5 External Stations
There are a total of 35 external stations in the proposed 2015 model. Figure 2-6 shows the external stations of the
new model. Detailed external station data is presented separately in the external and truck model section of this

memorandum.
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3.0 HIGHWAY NETWORK DEVELOPMENT

To simulate travel within the Kingsport MTPO study area, the highway network was updated to represent the
highway/street system. Development of the highway network involved identifying the network roads to be
included, developing the TransCAD line network, collecting network attributes, and populating network data in
TransCAD.

3.1 Master Network System

A single master network is used for the base year and all future year models. In TransCAD, the line layer is not the
actual model network used by the travel demand modeling system. Rather, the model network is built from the line
layer. This means the model network s developed as a selection set from the line layer. Having a selection set means

that the base and future highway networks can use a different subset of the entire street network system.

An attribute named "In Network™ in the line layer is used to identify the links to be included in the model’s highway
network building process. Active links in the base year network are identified by the “In Network” attributes in
2015. Any new highway to be constructed in a future year will be organized in the project lookup table. This lookup
table will also include highway widening and other types of construction projects that have impact on highway

capacity.

Using a master network and a project lookup table greatly simplifies the future year scenario management. The
methodology related to future year projects and scenario management will be discussed in the next technical
memorandum for future year model development.

3.2 Update the Highway Network

The highway network TransCAD line layer was developed using TDOT’s TRIMS database and the existing 2009
model's line geography layer as a base. With the new study area boundary, all interstates, other freeways, arterials,
and collector streets classified by TDOT and VDOT are included in the model network. In addition, a significant
portion of local roads were added to the model highway network for improved connectivity.

As a part of the network development process, corrections and quality checks were made to the TransCAD
network, including verifying and correcting roadway alignments, eliminating fragmented or redundant links, and
modifying disconnected intersection nodes.

Table 3-1 shows the roadway functional classification based on the Federal Highway Administration (FHWA)
classification system. Figure 3.1 shows the base year highway network links by functional classification.

3.3 Centroid Connectors
Centroid connectors are idealized links representing traffic loading points for the TAZs. Centroid connectors are
often attached to the network at mid-block, and their placement should be consistent with land use and local road

density. TransCAD requires at least one connector per TAZ. Often, two or more connectors are coded for some
TAZs.

Centroid connectors are typically placed along lower functionally classified roads such as collectors and arterials.
They also might connect to principal arterials if the arterial has numerous local crossroads and a considerable
amount of abutting development. In cases where many local roads serve a large residential area, it might be
appropriate to connect TAZ connectors to local roads, which would then be added into the network. TAZ

connectors should not be attached to limited access roads or ramps.
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For the Kingsport model, centroid connectors were developed using aerial photography to identify the most

appropriate loadinglocations. These locations were further reviewed and refined to better reflectloading conditions

during traffic assignment model calibration and validation process.

Internal and external zone centroid connectors were coded with functional classifications 99 and 98, respectively.

Centroid connectors are coded with very high capacities since methodologically, it is the roadway network that is

providing the capacity restraint while the centroid connector 1s merely acting as an access point.

All internal centroid connectors were assigned with a fixed travel speed of 25 mph. Speed limits at each external

station were used for external centroid connectors connecting external stations to the model highway network.

Table 3-1 Roadway Functional Classification

01 Rural Interstate

02 Rural Other Principle Arterial

03 Rural Ramps

06 Rural Minor Arterial

07 Rural Major Collector

08 Rural Minor Collector

09 Rural Local

11 Urban Interstate

12 Urban Other Freeway and Expressway
13 Urban Ramps

14 Urban Other Principle Arterial

16 Urban Minor Arterial

17 Utrban Collector

19 Urban Local

98 N/A External Centriod Connector
99 N/A Internal Centriod Connector
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3.4 Capacity Calculation

Using the collected base year link attributes, the roadway capacity in the Kingsport model is calculated using an
equation which takes into account data such as functional classification, speed limit, lanes, median treatment, area
type, average lane width, and average shoulder width. These equations are developed based on the Highway
Capacity Manual (HCM) methodology. This method of capacity calculation has several benefits, including:

®  Better representation of capacity based on roadway attributes

=  Ability to load the model network with LOS D or E capacity

® Hourly capacities are calculated and utilized in the time-of-day model

Ability to automatically recalculate capacities for future networks as improvements occur

=  Ability to make adjustments to capacity equations throughout the process

The general form of the capacity equation is:
[3-1] SF=c¢ XN X F, X Fpy X F)y X Fg X Fy X Foyy X Fppay. X (0/€);
Where:
SF = Maximum service flow for desired level of service
¢ = Capacity under ideal conditions (vehicles per hour per lane)
N = Number of lanes
F, = Factor due to lane and shoulder width
Fy, = Factor due to percent heavy vehicles
F, = Factor due to driver population
F, = Factor due to driving environment
F4 = Factor due to directional distribution
F¢y = Factor for continuous left turn lane (for undivided sections)
Fyark = Factor due to on — street parking
(v/c); = Rate of service flow for levels of service D or E

The capacity equations 3-2 through 3-7 below represent the hourly link capacity calculation equations by roadway
functional classification. All capacities are calculated by direction.
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[3-2] Interstate/Freeway Capacity Equations (Functional classification =1, 11, or 12)
SF = ¢ XN XFy, XFp, x F, X (v/¢);
Where:
c = 2,200 (two lanes)
2,300 (three or more lanes)
N = Number of lanes, by direction
E, =

Shoulder Width
0-1° |

Lane Width

Narrow (<=10")

Normal (>10°)
Fpp = 0.88
E, = 090  (Rural)
092  (Urban)
(w/c); = 088 (LOSD)
1.00  (LOSE)
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[3-3] Principal Arterial Capacity Equations (Functional classification = 2 or 14)
SF = ¢ XN XFy, XFpy X Fy X Fo X Feye X Fpgrie X (0/€);
Where:
z —

Median Type Rural Urban
Divided

Undivided

N = Number of lanes, by direction
Shoulder Width
Median Type Lane Width

Narrow (<=10)

Divided
| Normal (>10°)

I | Narrow (<
Undivided |

Normal (>

Fow = 090
FE, = 095
E =

Median Type | Rural | Urban
Divided 1.0 09

Undivided 0.9 0.8
Fop = 1.08  (for sections with continuous left turn lane)
Fpare = 095  (for sections with on — street parking)
w/c); = 0.84 (LOSD)
1.00  (LOSE)
Technical Memorandum #2 - Base Year Médel Page 17 of 70
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[3-4] Minor Arterial Capacity Equations (Functional classification = 6 or 16)
SF = ¢ XN XFy, XFpy X Fy X Fo X Feye X Fpgrie X (0/€);
Where:
C =

Median Type Rural Urban
Divided

Undivided

N = Number of lanes, by direction
1) =
Shoulder Width
Median Type Lane Width
Narrow
ivided
Normal (>
Narrow (<
Undivided
| Normal (
Fpy = 0.90
Fp = 0.98
F, =

Median Type
Divided

| Rural | Urban
1.0 0.9

Undivided 0.9 0.8
Fogp = 1.08  (for sections with continuous left turn lane)
Foark = 095  (for sections with on — street parking)
w/c); = 0.84 (LOSD)
1.00 (LOSE)
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[3-5] Collector Road Capacity Equations (Functional classification = 7, 8, or 17)
SF = € XN XFy, X Fpy X Fo X Fege X Fppie X (0/€);
Where:
C =

Median Type Rural Urban
Divided

Undivided

N = Number of lanes, by direction
1) =
Shoulder Width
Median Type Lane Width
Narrow
ivided
Normal (>
Narrow (<
Undivided
| Normal (
Fry = 0.92
E, =

Median Type Rural Urban
Divided

Undivided

Foqe = 1.08  (for sections with continuous left turn lane)
Fpark = 0.95  (for sections with on — street parking)
w/c); = 083 (LOSD)
1.00 (LOSE)
Technical Memorandum #2 - Base Year Model Page 19 of 70
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[3-6] Ramp Capacity Equations (Functional classification = 3 or 13)

SF = ¢ XN x(w/c);
Where:

Ramp Type

Rural Ramp

Urban Ramp
N = Number of lanes, by direction
w/c); = 0.88 (LOSD)
1.00 (LOSE)
Technical Memorandum #2 - Base Year Model Page 20 of 70
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[3-7] Local Road Capacity Equations (Functional classification = 9 or 19)
SF = € XN XF, XFp, XFog X Fg X Fge X Fpgpe X (0/€);
Where:
c =

Travel Lanes
(by Direction)

| Rural | Urban

Two-lane

Multi-lane

N =
£ =
Travel Lanes Shoulder Width
Narrow (
Two-lane
Normal (>9)
Narrow (<
Multi-lane
Normal (>97)
Fyp = 097
E, = 09  (Rural)
0.8 (Urban)
Fd =
Travel Lanes o 2
(s Direotion) Divided ‘ Undivided
Two-lane
Multi-lane
Foe = 1.08  (for sections with continuous left turn lane)
Foark = 0.95  (for sections with on — street parking)
w/c); = 0.83 (LOSD)
1.00 (LOSE)
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4.0 INTERNAL TRIP GENERATION MODELS

Internal trip generation models were developed for the following six trip purposes:

®* Home-based work (HBW),

® Home-based school (HBSC),

® Home-based shopping (HBSP),

® Home-based social-recreational (HBSR),
® Home-based other (HBO), and

® Non-home based (NHB).

4.1 Internal Person Trip Productions
Two-dimensional cross-classification trip production models were developed for each internal trip purpose.

Production rates were developed using the National Household Travel Survey (NHTS) 2009 add-on data from
TDOT and VDOT.

Trip production rates were estimated using a subset of the NHTS 2009 add-on data for sample households located
in Metropolitan Statistic Areas (MSA) in Tennessee and Virginia that have population of less than 500,000. These
MSAs are:

® Johnson City-Kingsport-Kingsport, TN-VA
= Jackson, TN

= Clarksville-Hopkinsville, TN-KY

= Chattanooga, TN-GA

= Danville, VA

®" Roanoke, VA

® Lynchburg, VA

®  Charlottesville, VA

A total of 3,135 household samples are included in the subset, with 319 households in Tennessee and 2,816
households in Virginia.

The following cross-classification categories are used:

® By vehicle availability — Zero, one, and two plus vehicles per household
® By children — Zero, one, two, and three plus school-aged children per household
® By worker — Zero, one, two, and three plus workers per household

® By household size — One, two, three, and four plus persons per household
The two-dimensional cross classification production models are as follows:

= HBW - By vehicle availability, then by number of workers

= HBSC - By household size, then by number of school aged children
= HBSP - By Vehicle availability, then by household size

® HBSR - By Vehicle availability, then by household size

= HBO - By Vehicle availability, then by household size

® NHB - By Vehicle availability, then by household size

The household cross-classification distribution was obtained from the Census Transportation Planning Package
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(CTPP) 2010 data set. The total number of households in each TAZ from Census 2010 was distributed to each
cross-classification bin by applying the distributions from the CTPP data.

Trip Production Rates
Table 4-1 through Table 4-6 show the trip production rates for each trip purpose.

Table 4-1 Trip Production Rates for Home-based Work (HBW) Trips

Workers Vehicles Weighted
Average

1173

2315 2.630 2.467
4.053 5.229 5.079
0.079 | 0.459 [ 1.436 1.978 1.261

Weighted

Average

Weighted Average

Weighted

Persons
Average

1 0.813
2 1.481 | 1514 | 158 1.531
3+ 2006 2,946 2.456
LT POl 0656 | 1474 | 1399 | 2315 1.648
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Table 4-4 Trip Production Rates for Home-based Social-Recreational (HBSR) Trips

Vehicles Weighted

Average

Persons

0.616
1.046 1.891 3711 2.740
0.356 0.528 1.004 1.844 1.093

Weighted

Average

0.903 1.301
1.032 3.338 3.224
0.534 0.762 1.608 I 1.590 1.315

Weighted

Average

1.125
2.480 2.730 2.558
4.628 4.798 4.707
4.093 4.108 6.003 5.034
Weighted Average 0.762 2.586 2.620 4.160 2.958

Model Application and Validation Checks

The trip production models were applied using the year 2015 demographic data. Table 4-7 compares the aggregate
person trip rates per TAZ, person, households, and employee with these contained in the TN Guidelines. Values
for person trips per TAZ, person trips per household, and HBW trips per employee are within the range of values
described in the TN Guidelines. The value of 4.2 trips per person is high in comparison to the TN Guidelines.

Table 4-7 Aggregate Trip Rates

TN Guidelines

Statistics Kingsport Model
Person Trips/TAZ 2,867 N/A 15,000
Person Trips/Person 42 3.3 4.0
Person Trips/HH 8.9 8.0 10.0
HBW Trips/Employee 1.53 1.20 1.55
Technical Memorandum #2 - Base Year Model Page 24 of 70
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Table 4-8 compares the person trip rates per household with the latest Chattanooga and Knoxville household
travel surveys. Except for HBSR trips, the average trip rates per household are generally consistent with other
surveys.

Table 4-8 Trip Production Rates (Person Trips / HH) by Trip Purpose

Kingsport Model NHTS 2009 NHTS 2009
(NHTS 2009 MSA<500K MSA<500K Chattansova Knoxville

Trip Purpose MSA<500K, TN Only VA Only ey 2 Sy

TN /VA combined, (319 samples) (2,816 & 4
3,135 samples) samples)

HBW 1.26 125 1.30 Al E) 1.24
HBSC 0.66 0.75 0.55 0.75 [0 Brind
HBSP 1.65 1573 1.55 1.57 1.04
HBSR 1.09 0.98 1.24 0.53 0.62
HBO 132 1.30 1.34 1.46 1.38
NHB 296 311 277 274 2.47
Total 8.94 9.10 8.73 8.98 7.50

Table 4-9 shows the percent of trips by trip purpose after applying the trip production models, and compares these
with the values from the TN Guidelines and other household surveys. The results show general consistency with
other surveys and fit within the range described in the TN Guidelines.

Table 4-9 Percent Trips by Trip Purpose Compared
Kingsport Model

Knoxville

Trip Purpose MS A(\]:If,:)’;‘]i i?f;)/vj\ TN Guidelines (;1‘;?‘;‘:2?:53 20?1/2008
Combined) ' HcRey
HBW 15.1% 12% - 24% 14.4% 16.5%
HBSC 7.5% 5% - 8% 9.1% 10.2%
HBSP 18.2% 10% - 20% 19.1% 13.9%
HBSR 12.0% 9% - 12% 6.5% 8.2%
HBO 14.3% 14% - 28% 17.7% 18.4%
NHB 32.8% 20% - 33% 33.2% 32.9%
Total 100% 100% 100% 100%
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4.2 Internal Person Trip Atiractions
Trip attraction models were borrowed from the Chattanooga Model for the six internal trip purposes. A description
of the model structure and rates is provided below.

Model Structure

Attraction models borrowed from Chattanooga were developed from the Chattanooga household survey data. All
models are ordinary least squares regressions with no intercept and are of the following general form:

Ai=ZCj XE}-

i
Where:
A = Trip Attractions for trip purpose i
¢; = Coefficient for independent variable j

Ej = Value of independent variable j

The independent variables include:

® Total Employment,

= Total Household,

= K-12 School Enrollment,

= College Enrollment, and

®  One of the employment categories: Agriculture, Manufacturing, Retail, Office, Service, and Government.

Table 4-10 through Table 4-15 show the trip production models for each trip purpose.

Table 4-10 Trip Attraction Rates for Home-based Work (HBW) Trips

| Total Employment 0.953

Table 4-11 Trip Attraction Model for Home-based School (HBSC) Trips

Variable Coefficient
K-12 School Enrollment 1.657
College Enrollment 0557

Table 4-12 Trip Altraction Model for Home-based Shopping (HBSP) Trips

| Retail 9.673

Table 4-13 Trip Attraction Model for Home-based Social-Recreational (HBSR) Trips

Variable Coefficient
Retail 1.241
Service 0.263
Total Households 0.251
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Table 4-14 Trip Attraction Model for Home-based Other (HBO) Trips

Variable | Coefficient
K-12 School Enrollment 1.700
Retail 1.155
Service 0.996
Total Households 0.177

Table 4-15 Trip Attraction Model for Non-home Based (NHB) Trips

Variable | Coefficient
Retail 8.348
Service 1.696
Total Households 0.906

4.3 Internal Person Trip Balancing
After applying the production and attraction models using the year 2015 demographic and employment data, the
resulting total number of productions and attractions for each trip purpose are shown in Table 4-16.

Table 4-16 Trip Production and Atiraction Totals, Year 2010

Trip Purpose Productions | Attractions % Difference
HBW 83,699 52,013 -37.9%
HBSC 41,367 36,144 -12.6%
HBSP 100,825 60,640 -39.9%
HBSR 66,668 28,930 -56.6%
HBO 79,115 70,255 -11.2%
NHB 181,750 144,249 -20.6%
Total 553,424 392,231 -29.1%

For NHB trips, the attraction vector is first scaled to the total productions. Then the production vector is set to
equal the attraction vector because NHB trips are not produced from home zones. Unbalanced productions and
attractions for other trip purposes are simply balanced to the production end.
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5.0 TimE OF DAY MODEL

Four time-of-day periods are incorporated into the model stream from the trip distribution to assignment steps.
The four time-of-day periods are AM peak, Midday, PM peak, and off-peak. Development of the time-of-day model
included identifying peak travel time periods, developing peak period factors, and developing the percentage of
trips by purpose during each time period by direction. Time-of-day factors were used to reflect peak period traffic
behavior. Factors also are used for external station trips to convert the daily vehicle flows into traffic by direction

by time period.

5.1 Determination of Peak Hour Periods

The peak hour periods were determined from the travel characteristics exhibited in the NHTS 2009 Household
Travel Survey using samples from MSAs with population less than 500,000. Although different trip purposes have
different peaking characteristics, the peak hour periods were determined based on peaking characteristics of internal
auto trips since they were the majority of the trips using the highway facility.

For this time-of-day analysis, the trip summaries are based on the midpoint time of each trip. Although trips can
be reviewed at the half-hour increment, traffic count data is only available consistently in hourly increments
throughout the region. The peak periods selected would need to be in hourly increments in order for the assignment
results to be validated using traffic counts. Figure 5-1 shows a graphical display of the trip peaking characteristics
by purpose. Table 5-1 shows the distribution of the internal auto trips by hour for each trip purpose.

30.0%
25.0%
20.0%
15.0%
10.0%
5.0%
0.0% -
@%g;ﬁi)%%%%@;@ & ‘Pf»@ $ @ ‘%‘9»‘9 & @ @ :@ @ &
ST TS Fas @&a@@&s&«&%&ef&&&&
NN NI
HBW HBSC HBSP @==HBSR ==@==HBO w= =« NHB e All Trips
Figure 5-1 Auto Trips by Purpose by Time of Day
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Table 5-1 Auto Trips by Purpose by Time of Day

Percent of Trips by Purpose
i P I All Purposes

Time Period

| HBW |11135c| HBSP |IIBSR| HBO | NHB

0:00-1:00 0.4% 0.0% 0.2% 1.3% 0.2% 0.1% 0.4%
1:00-2:00 0.4% 0.0% 0.0% 0.8% 0.4% 0.0% 0.2%
2:00-3:00 0.2% 0.0% 0.0% 0.2% 0.0% 0.0% 0.1%
3:00-4:00 0.5% 0.0% 0.0% 0.0% 0.1% 0.0% 0.1%
4:00-5:00 1.5% 0.0% 0.0% 0.1% 0.2% 0.2% 0.4%
5:00-6:00 4.2% 0.1% 0.6% 0.9% 0.4% 0.5% 1.1%
6:00-7:00 10.4% 5.8% 1.1% 1.6% 2.8% 1.2% 31%
7:00-8:00 13.5% 25.3% 2.2% 2.7% 7.9% 4.0% 6.6%
8:00-9:00 8.8% 13.9% 4.6% 4.5% 8.4% 5.1% 6.4%
9:00-10:00 3.4% 3.5% 5.3% 3.8% 8.6% 6.2% 5.4%
10:00-11:00 1.9% 1.2% 7.3% 4.7% 7.2% 7.2% 5.7%
11:00-12:00 2.3% 1.2% 8.1% 4.5% 4.4% 9.7% 6.3%
12:00-13:00 3.6% 1.8% 8.4% 4.7% 6.1% 11.3% 7.4%
13:00-14:00 3.0% 2.2% 8.4% 5.8% 4.9% 9.1% 6.6%
14:00-15:00 4.2% 10.9% 7.7% 6.8% 6.5% 8.5% 7.3%
15:00-16:00 6.8% 20.7% 7.2% 7.7% 7.8% 8.9% 8.5%
16:00-17:00 9.5% 4.9% 8.4% 8.3% 7.5% 7.8% 8.1%
17:00-18:00 10.3% 3.2% 8.7% 9.5% 6.7% 7.3% 8.1%
18:00-19:00 6.3% 1.8% 7.7% 9.3% 6.3% 4.9% 6.3%
19:00-20:00 3.1% 0.8% 5.7% 7.7% 4.3% 3.2% 4.3%
20:00-21:00 1.5% 0.7% 4.1% 6.7% 3.9% 1.8% 31%
21:00-22:00 1.4% 1.5% 2.2% 4.2% 2.9% 1.3% 2.1%
22:00-23:00 1.3% 0.4% 1.3% 2.4% 1.3% 1.1% 1.3%
23:00-24:00 1.5% 0.0% 0.6% 1.8% 1.0% 0.5% 0.9%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Table 5-1 and Figure 5-1 illustrate that the AM peak has a more pronounced, shorter peak, while the PM peak is
spread over a longer time period. Home-based work and school trips exhibit significant peaking at both AM and
PM peak hours. For other trip purposes, most trips occur in the Midday and PM periods.

Criteria used for selecting the peak periods in the Kingsport model include:

= Approximately 15% — 35% of the total daily trips should occur in each peak period

®  Peak periods should capture the significant peak hours for HBW and HBSC trips

= Selected peak periods should allow for the capturing of peak spreading in the future, since the same time-
of-day factors will be applied to the base year and future years

= Selected time-of-day periods are consistent with TDOT statewide model and TN Guildlines.

Based on the criteria above, 6 to 9 AM was selected for AM peak period, and 3 to 6 PM was selected for PM peak
period. The AM and PM peak periods account for 16% and 25% of the daily auto trips, respectively. The midday
period lasts from 9 AM to 3 PM. The night off-peak period lasts from 6 PM to 6 AM. Time range for each period
1s shown in Table 5-2.

Table 5-2 Time of Day Period Definition

| % Auto Trips
Time Period Time Range Period Length (NHTS 2009 Survey)
AM Peak 6 AM -9 AM 3 Hours 16.2%
Midday Off-peak | 9 AM-3PM 6 Hours 38.7%
PM Peak 3PM-6PM 3 Hours 24.7%
Night Off-peak 6PM -6 AM 12 Hours 20.5%

5.2 Model Application

The Kingsport Model applies time-of-day factors at multiple points in the process. For internal person trips, time-
of-day factors are applied after trip generation to divide the trips by purpose into productions and attractions by
time period. After the mode split step, a second set of directional factors are applied to convert the distributed
productions and attractions into origins and destinations. Since the directionality of trips vary by time period, these
factors are applied by each time period and trip purpose.

The process 1s similar for external trips (auto and truck) except that trips are already vehicular and do not have a

mode-split component. Figure 5-2 llustrates the time-of-day modeling process used in the Kingsport Model.
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Figure 5-2 Time-of-day Model Application

5.3 Internal Person Trip Time-of-Day Factors
Internal person trip factors were developed for six trip purposes and four time periods based on the household
travel survey.

Post-Trip Generation Trip Factors

Post-trip generation factors were applied after the trip generation step to split the daily productions and attractions
into four time-of-day periods. Table 5-3 shows the trip split factors for internal person trips. The initial values of
these factors were calculated using the NHTS 2009 household survey. The final values were adjusted based on the

assignment results compared with observed traffic counts.

Table 5-3 shows that 26% of the HBW trips occur in the AM peak period, and 28% occur in the PM peak since
most people are going to and coming back from work in these times. HBSC trips exhibit similar behavior as HBW
trips, but a higher percentage of these trips occur during the AM and PM peaks. HBSP, HBSR, and HBO trips are
more spread out during MD, PM, and Off-peak periods, while most Non-Home Based trips occur during the
midday and PM periods.
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Table 5-3 Time-of-day Internal Person Trip Factor (Post-Trip Generation)

Trip Purpose

HBW 26.1% 19.9% 27.6% 26.4% 100.0%
HBSC 38.8% 21.9% 31.7% 7.6% 100.0%
HBSP 5.2% 43.3% 245% 27.0% 100.0%
HBSR 5.8% 29.6% 25.6% 39.0% 100.0%
HBO 14.8% 39.4% 22.0% 23.8% 100.0%
NHB 6.8% 51.6% 25.2% 16.4% 100.0%
Total 12.9% 38.7% 25.5% 22.9% 100.0%

Post-Mode Choice Trip Factors

Post-mode choice factors are trip directionality factors that are applied after the mode split step to separate the
trips into departure and return trips. These factors are also derived from the NHTS 2009 household travel survey
and shown in Table 5-4. Non-Home Based trips do not apply a directional factor since they do not have the home
as an origin or destination point. NHB trips are distributed equally in both directions.

Table 5-4 Time-of-day Directional Trip Factors (Post-Mode Choice)

Thip | AM \ PM | (0) 4
P, se
e | Departure | Return | Departure | Return | Departure | Return | Departure Return
HBW 98.75% 1.25% 61.16% | 38.84% 11.33% 88.67% 31.84% 68.16%
HBSC 98.16% 1.84% 28.38% | 71.62% 10.96% 89.04% 29.21% 70.79%
HBSP 74.68% | 25.32% 49.02% | 50.98% 38.11% 61.89% 33.91% 66.09%
HBSR 74.34% | 25.66% 61.46% | 38.54% 50.04% 49.96% 35.51% 64.49%
HBO 80.55% | 19.45% 59.11% | 40.89% 42.49% 57.51% 33.28% 66.72%
NHB 50.00% | 50.00% 50.00% | 50.00% 50.00% 50.00% 50.00% 50.00%
Total 81.59% | 18.41% 52.47% | 47.53% 39.15% 60.85% 37.39% 62.61%

After the mode choice model, the modal-person trip tables are still in production-attraction format. The directional
factors in Table 5-4 are applied to the trip tables to split the trips into departure and return trips by time-of-day
period. For example, 100 home-based work trips choosing bus travel mode are produced from TAZ 101 and are
attracted to TAZ 201 in the AM period. By applying the post-mode choice factors in Table 5-4, 99 of the 100 trips
are departing from home to work, and only 1 of the 100 trips are returning from work to home. After applying the
directional split factors, the resulting trip tables will be in origin-destination format and are ready to be assigned to
the highway network.
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6.0 INTERNAL TRIP DISTRIBUTION MODEL

Trip distribution, the second step in the traditional four-step modeling process, matches person trip ends (trip
productions and trip attractions) estimated in the trip generation process to produce production-attraction person
trip tables by purpose. To complete this process, trip distribution attempts to account for differences in
attractiveness and accessibility of each possible zone-to-zone interchange in the model, reflecting each zone’s land
use and roadway network characteristics. The Kingsport model uses the most common type of trip distribution
model, the gravity model, for all internal trip purposes. Trip distribution models were developed for the following
six internal trip purposes:

= Home-Based Work (HBW)

® Home-Based School (HBSC)

® Home-Based Shopping (HBSP)

® Home-Based Social-Recreational (HBSR)
® Home-Based Other (HBO)

®* Non Home-Based (NHB)

This section describes the gravity trip distribution model structure, its parameters, and the validation results.

6.1 Gravity Trip Distribution Model Structure

The gravity model formulation can be expressed as the equation below:

PiXAjXFi ixKij

Ty =
o erezonesAjIXFi,)"XKi.j’
where:
Ti; = trips produced in zone 1 and attracted to zone j
Py = total trips produced by zone i
4; = total trips attracted by zone j
Fy; - friction factor (function of impedance) between zones 1 and j
Ki; = trip adjustment (K) factor between zonesiandj

The gravity trip distribution model requires that friction factors and K-factors are estimated in a manner that
matches the observed trip length frequency distribution and travel patterns as reflected in the household travel
surveys. For the Kingsport model, the trip length distribution and travel pattern were derived from the CTPP 2010
Part 3 data for HBW trips only. Other internal trip purposes were then compared to the HBW average trip length
and frequency distribution and were validated based on available guidelines.

Travel Impedances

In most urban areas with no significant transit services, travel impedance is based solely on highway travel time.
Because the Kingsport model forecasts travel by four time-of-day periods, the travel impedances for distribution
are based on congested travel times for each time-of-day period. The initial congested travel times in the Kingsport
model are estimated by adjusting the posted speed limit with a congested speed adjustment factor for each time-
of-day period. Due to very limited traffic counts with speed data in Kingsport, the adjustment factors were mainly
borrowed from the Bristol MPO model that was developed from field measured speed data. The adjustment factors
are presented in Table 6-1 below.
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Table 6-1 Congested Speed Adjustment Factors by Time-of-day

Time-of-day
3 Functional Classification

Haord Utban | Suburban | Rural
Freeway 0.90 0.91 0.95 1.00

Major Arterial (Posted Speed >= 45 mph) | 0.90 0.95 0.97 1.00

Major Arterial (Posted Speed < 45 mph) 0.98 1.00 1.00 1.00

AM Minor Arterial (Posted Speed >= 45 mph) | 0.90 0.95 0.97 1.00
Minor Arterial (Posted Speed < 45 mph) 0.98 1.00 1.00 1.00

Collector 0.80 0.85 0.90 0.98

Local 0.70 1.00 1.00 1.00

Freeway 0.90 0.90 0.95 1.00

Major Arterial (Posted Speed >= 45 mph) | 0.88 0.88 0.92 0.97

Major Arterial (Posted Speed < 45 mph) 0.98 1.00 1.00 1.00

MD Minor Arterial (Posted Speed >= 45 mph) | 0.88 0.88 0.92 0.97
Minor Arterial (Posted Speed < 45 mph) 0.98 1.00 1.00 1.00

Collector 0.75 0.83 0.88 0.93

Local 0.70 1.00 1.00 1.00

Freeway 0.90 0.90 0.95 1.00

Major Arterial (Posted Speed >= 45 mph) | 0.88 0.88 0.93 0.98

Major Arterial (Posted Speed < 45 mph) 0.92 0.95 1.00 1.00

PM Minor Arterial (Posted Speed >= 45 mph) | 0.88 0.88 0.93 0.98
Minor Arterial (Posted Speed < 45 mph) 0.92 0.95 1.00 1.00

Collector 0.80 0.83 0.89 0.95

Local 0.70 1.00 1.00 1.00

Freeway 1.00 1.02 1.03 1.05

Major Arterial (Posted Speed >= 45 mph) 1.00 1.12 1.15 115

Major Arterial (Posted Speed < 45 mph) 0.98 1.10 1.10 112

OoP Minor Arterial (Posted Speed >= 45 mph) | 1.00 1.12 1.15 1.15
Minor Arterial (Posted Speed < 45 mph) 0.98 1.10 1.10 112

Collector 0.95 1.05 1.05 1.10

Local 0.95 1.00 1.00 1.00

Feedback loops are implemented in the Kingsport Model. The initial congested travel times are input to provide a
starting point for the model feedback loops to converge faster. At the end of each feedback iteration, congested
travel ime using the Method of Successive Averages (MSA) estimated by the model after traffic assignment are

used to estimate travel impedances for the next iteration.
Intrazonal Travel Time

Intrazonal travel time refers to the average travel time for a trip that begins and ends at the same TAZ. Because the
model network does not assign trips that are made within the same zone, intrazonal travel times cannot be
computed by the network skimming process, and must be added separately to the skim matrix. For the Kingsport
Model, the intrazonal travel time is calculated as half the average travel time to the four closest neighboring zones.
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Terminal Time

Terminal time is the time associated with a person entering or exiting the modeled transportation network. Using
a home-based work trip as an example, at the origin end, terminal time is the time leaving home and entering the
car. At the destination, terminal time is the time to park the car and enter the office building. Typically, terminal
time is larger in areas with higher land use density, and is smaller in less denser areas. For the Kingsport model, the
following terminal times are used based on the area type of the zones:

®= CBD = 5 minutes

®  Urban = 3 minutes

=  Suburban = 2 minutes
=  Rural = 1 minute

Friction Factors

In gravity models, friction factors are used to represent the impedance between zones. Friction factors are typically
inversely proportional to trip length. The friction factors for the Kingsport model are entered into the TransCAD
modeling process as a gamma function equation. Each trip purpose has a unique set of friction factors that were
developed through an iterative process to replicate the average trip length and trip distribution profile of the target
data. The benefit of the gamma function is that it produces a smooth, continuous trip distribution curve that can

be calibrated using mathematical functions. The gamma function is described below:

= b cxtij
Fy=axt); x e "

Where:
F = Friction factor from zone i to zone j
a,b,c = Gamma function coefficients
ti; = Travel time, or impedance from zone i to zone j
e = Base of the natural logarithms

6.2 Gravity Model Parameters

For each internal trip purpose, gamma function parameters were adjusted in an iterative process to produce
reasonable average trip lengths based on the target trip length distribution. For the Kingsport Model, trip length
distribution and travel pattern for work trips were derived from the CTPP 2010 Part 3 data. Other internal trip
purposes were compared to the HBW average trip length and frequency distribution and were validated based on
TN Guidelines. Table 6-2 shows the final calibrated gamma function parameters for each internal trip purpose.

Table 6-2 Calibrated Gamma Function Parameters (Internal Trips)

Gamma Function Parameters

Internal Trip

Purpose
HBW 0.015 0.15
HBSC 1.28 0.5
HBSP 1.46 0.42
HBSR 0.15 0.22
HBO 0.4 0.19
NHB 0.9 0.15
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K Factors

The initial calibrated gravity model for work trips produced approximately 7.3% trips crossing the state line. Based
on the mitial estimated trip table, the assignment results show that the model estimated volume crossing the state
line screen line is about 17% higher than the observed traffic counts. In comparison, the CTPP 2010 Journey-to-
work trip table has only 3.5% trips crossing the state line. To match the travel pattern exhibited in the CTPP 2010
data set, K factors were introduced to the gravity model to reduce work trips crossing the state line. A K factor of
0.5 is used for home-based work trips to match the travel pattern in CTPP 2010 data set.

6.3 Model Validation

Because there is no existing database that can provide an accurate picture of trip interchanges at the TAZ level, the
following aggregate measures are used to validate the trip distribution models:

= Average trip length,
®  Percentage of intrazonal trips,
=  Trip length distribution, and

®  Production-Attraction trip interchanges at the county level.

Average Trip Lengths

Although the CTPP 2010 Journey-to-work data included estimated travel times, the estimated values were only
aggregated to five to ten minute intervals. T'o get better estimates of average trip lengths and the distribution of trip
lengths, travel times were directly obtained from the model network based on the production/attraction zones in
the CTPP trip table. Travel time statistics were then calculated for work trips. Table 6-3 shows the comparison
between the results of the calibrated trip distribution model and the CTPP data for mean travel times by trip
purpose. The comparison shows a reasonable match between model results and observed trip lengths for work

trips. Average times for all trip purposes are within ranges in TN Guidelines.

Table 6-3 Average Travel Times by Trip Purpose

Average Travel Time (minutes)

e C(”I]‘l;;;g:il» Model Predicted | TN Guidelines
HBW 16.10 15.39 12-35
HBSC - 11.20 7-16
HBSP - 12.62 9-19
HBSR - 13.08 11-19
HBO - 13.47 8-20
NHB - 1272 6-19

Percenfage of Infrazonal Trips

Another validation measure closely related to trip length distributions is the fraction of intrazonal trips. Intrazonal
trips are made within the same zone and are not assigned to the model network. The percentage of intrazonal trips
provides a measure for the amount of “very short” trips. Table 6-4 shows the comparison between the calibrated
trip distribution models, the CTPP data, and the TN Guidelines. Percent intrazonal trips for HBSP and NHB trips
are slightly out of the range in TN Guidelines.
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Table 6-4 Comparison of the Intrazonal Trip Percentage by Purpose

Percent Intrazonal Trips

Regional Travel Demand Mode! Updafe

Trip Purpose Observed Model - N
- o . TN Guidelines
(CTPP 2010) Predicted
1% - 4%
HBSC - 10.8% 10% - 12%
HBSP - 10.7% 3% - 9%
HBSR - 8.7% 4% - 10%
HBO - 6.8% 3% - 7%
NHB - 10.3% 5% - 9%

Travel Time Frequency Disfribution

The average trip length only provides the mean travel time. It is also very important to check the fraction of trips
that are within a certain range of travel times. Using the CTPP 2010 data set, work trips can be grouped by travel
time bins in one or two minute intervals, and a trip length distribution curve can be plotted. By comparing the trip
length distribution curve from the model with the CTPP 2010 data, significant differences in travel time distribution
can be revealed. Comparative plots for CTPP 2010 data and model predicted travel time frequency distribution
curves for HBW trips are shown in Figure 6-1. No problems were indicated by this visual check.

The correlation between the observed and modeled trip length frequency tables for HBW trips 1s 97.1%. A
correlation coefficient of 1.0 (100%) implies that the two frequency vectors are perfectly linearly correlated.

Another measure used to check the match of the distribution curves is the coincidence ratio. After overlaying the
modeled and observed distribution curves, the coincidence ratio 1s calculated as the area under both curves divided
by the area under at least one of the curves. It measures the percent of the area that “coincides” for the two curves.

The coincidence ratio between the observed and predicted curves is 81%, which indicates a reasonable match.

Figure 6-2 through Figure 6-6 show the travel time frequency distribution curves for other trip purposes.

Technical Memorandum #2 - Base Year Model

Appendix | - 157

Page 37 of 70



KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Mode! Updafe

HBW - All households

22.0%
20.0%
18.0%
16.0%
14.0%
12.0%
10.0%
8.0%
6.0%
4.0%
2.0%

% Trips

0.0%
N T O®OONTONONTONONTOMONSTONONI O X o 4
viere o S 9 n gl gl gb ol oligl i o i e T N F O I W WU @ 6
©
PEOIEERRNIRRNISIRBITIISRIIGIRYG
0

Travel Time (Minutes)

=@==0Observed =ll=Predicted

Figure 6-1 Observed and Predicted Trip Length Distribution for HBW Trips
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Figure -2 Predicted Trip Length Distribution for HBSC Trips
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Figure 6-3 Predicted Trip Length Distribution for HBSP Trips
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Figure 6-4 Predicted Trip Length Distribution for HBSR Trips
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Figure 6-5 Predicted Trip Length Distribution for HBO Trips
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The CTPP journey-to-work (JTW) trip interchanges aggregated at the county level are shown in Table 6-5. Total
trips crossing the state line are approximately 3.5%.

Table 6-5 County to County Production-Attraction Interchanges (CTPP 2010 JTW)

Hawkins | Sullivan Washington
Hawkins 4.7% 13.7% 0.0% 0.3% 18.8%
Sullivan 1.7% 71.3% 0.3% 0.3% 73.6%
Washington 02% |  27% 0.8% 0.0% 3.7%
Scott 0.1% 2.8% 00% | 1.0% 3.9%
Total 68% | 90.6% 11% | 16% 100.0%

The initial model predicted trip interchanges are shown in Table 6-6. Total trips crossing the state line are
approximately 7.3%. As results of this discrepancy, the initial assignment results showed that the model estimated
volume crossing the state line screen line is about 17% higher than the observed traffic counts. To match the travel
pattern exhibited in the CTPP 2010 data set, a K factor of 0.5 was introduced to the gravity model to reduce trips
crossing the state line. T'able 6-7 shows the aggregated trip interchanges after the K factor was introduced. After
applying the K factor, model predicted work trips crossing the state line are approximately 4.7%, indicating a closer
match with the CTPP dataset.

Table 6-6 County to County Production-Atiraction Interchanges (Model Predicted, Before K Factor)

Name | Hawkins | Sullivan | Washington Scott | Total
Hawkins 5.8% 11.9% 0.1% ‘ 0.8% 18.7%
Sullivan 2.0% 62.3% 1.4% ‘ 2.1% 67.8%

Washington 0.1% 6.2% 1.0% 0.1% 7.5%

Scott 0.3% 4.0% 0.0% | 1.7% 6.0%
Total 8.3% 84.4% 2.6% ‘ 4.7% 100.0%

Table 6-7 County to County Production-Attraction Interchanges (Model Predicted, After K Factor)

Hawkins 59% 12.2% 01% | 04% 18.7%
Sullivan 2.1% 63.4% 1.4% 1.0% 67.8%
Washington 0.1% 6.3% 1.0% 0.0% 7.5%
Scott 0.2% 2.5% 0.0% 3.3% 6.0%

Total 8.3% 84.4% 2.6% 4.7% 100.0%
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7.0 MODE SPLIT MODEL

The development of a true utility-based mode choice model was not planned in this update due to the lack of a
local survey, the high level of investment required to create a sound mode choice model, and the relatively low
number of non-auto users. The existing 2012 model used a flat factor per trip purpose to convert person trips to
auto trips. In this model update, an improved factoring process is used. For each trip purpose a set of conversion
factors were developed based on the travel distance between production-attraction zone pairs. These factors were
developed using the National Household Travel Survey (NHTS) 2009 Add-on data for small MSA areas with
population less than 500,000 in Tennessee and Virginia. The auto mode shares by trip purpose are shown in Table
7-1 below:

Table 7-1  Auto Mode Share by Travel Distance

0 - 0.5 miles 0.698 0.338 0.433 0.130 0.308 0.528
0.5 - 1 miles 0.698 0.412 0.669 0.160 0.541 0.697
1- 2 miles 0.913 0.412 0.966 0.558 0.881 0.937

2 - 3 miles 0.913 0.602 0.988 0.822 0.984 0.963
3 - 4miles 0.923 0.602 0.988 0.968 0.984 0.963
4 - 5 miles 0.923 0.602 0.988 0.968 0.984 0.963
> 5 miles 0.970 0.693 0.992 0.987 0.992 0.968

The factors can be read as fractions. For example, a HBW factor of 0.7 for trips less than half mile means 70% of
these trips are automobile trips. As the trip distance increases, the share of non-auto trips decreases. This approach
allows a slightly more realistic conversion, as travel distance 1s a statistically significant variable in most mode choice
models.

Table 7-2 shows the auto mode share by trip purpose after these mode split factors are applied.

Table 7-2  Aggregated Auto Mode Share by Trip Purpose

HBW 83,699 78,721 94.1%
HBSC 41,367 23,706 57.3%
HBSP 100,825 95,928 95.1%
HBSR 66,669 56,633 84.9%
HBO 79,116 74,970 94.8%
NHB 181,751 168,655 92.8%
Technical Memorandum #2 - Base Year Model Page 42 of 70

Appendix | - 162



KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

8.0 EXTERNAL MODELS

As discussed in Section 2.5, a total of 35 external stations are included in the Kingsport Model. Figure 2-6 shows
the external station locations.

8.1 External Trip Splits and Time of day Factors
The number of base year vehicle trips at each external station was set equal to the average daily traffic (ADT) traffic
count at the station. Using the observed vehicle classification, time-of-day, and other information, the ADTs at

external stations are further divided by the following components, as shown in Figure 8-1:
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Vehicle Classification Splifs

Three vehicle classes are modeled and assigned to the highway network in model: Auto, Single-Unit Truck (SU),
and Combination-Unit Truck (CU). ADT's at all external stations are split into these three vehicle classes. Auto, SU,
and CU percentages were based on the vehicle classification counts conducted by the MTPO, Tennessee
Department of Transportation (TDOT), and Virginia Department of Transportation (VDOT). For 12 stations,
vehicle classification counts were available for 2015 or recent years. If no information was available, data from
adjacent years or average values from other external stations with the same functional classification were used.
Table 8-1 shows the ADT and vehicle classification splits at each external station.

Exfernal-External (EE) and External-internal (El) Splifs

The new Tennessee Statewide Travel Demand Model was the primary source of data used to determine the percent
splits between EE and EI trips at each external station. A through trip matrix was developed with the Statewide
Model that identified the total number of trips and the through trips for major external stations. This matrx was
then used to calculate the percent EE trips for each external station by dividing the through trips by the total trips
in the Statewide Model. Since autos and trucks (SU and CU) are modeled separately in the Statewide Model, the
through trips were also determined separately for automobiles and trucks. EE and EI splits for low volume roads
(local or collector roads with less than 1,000 daily traffic) were asserted based on typical values reported by the
Statewide Model. EE and EI percentages are shown in Table 8-2.
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Time-of-day Splifs

Time-of-day trip factors for external stations were developed using 24-hour traffic counts collected from TDOT,
VDOT, and the MTPO. Like the internal person trips, these factors are applied after trip generation to split the
external trips into four time-of-day periods. Since only limited time-of-day data is available for a particular vehicle
type, the time-of-day factors are applied equally to all vehicle types (Auto, SU trucks, and CU trucks). Table 8-3
shows the external time-of-day trip factors at each external station. As described in Section 5.3, the AM peak
period is form 6:00 AM — 9:00 AM, the midday peak period is from 9:00 AM — 3:00 PM, the PM peak period from
3:00 PM — 6:00 PM, and the night off peak is from 6:00 PM — 6:00 AM.
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Table 8-1 External Station ADT and Vehicle Classification Splits

501 | Caney Valley Road TN 8 345 | TDOT | 99.0% | 1.0% | 0.0% | Estimated
502 | Carters Valley Road TN 8 1,189 | TDOT | 99.0% | 1.0% | 0.0% Estimated
503 | HighwayllW TN 14 11,249 | TDOT | 945% | 17% | 3.8% TDOT
504 | Millers Bluff Road TN 8 720 | BEst. 98.9% | 07% | 04% | Estimated
505 | Goshen Valley Road TN 8 278 | TDOT | 99.0% 1.0% 0.0% Estimated
506 | Beech Creek Road TN 7 312 | TDOT | 99.0% | 1.0% | 0.0% | BEstimated
507 | Horton Highway TN 8 677 | TDOT | 99.0% | 1.0% | 0.0% Estimated
508 | 1-81 TN 1 26,170 | TDOT | 60.8% | 5.4% | 33.8% | Estimated
509 | Jearoldstown Road TN 8 1,000 | Est. 97.2% | 1.3% | 15% Estimated
510 | Highway 93 TN G 3,526 | TDOT | 97.2% | 13% | 15% TDOT
511 | Fordtown Road TN 6 893 | TDOT | 97.0% | 15% | 1.5% | Estimated
512 | Harmony Road TN 8 2,000 Est. 99.0% 1.0% 0.1% Estimated
513 | Ford Creek Road TN 17 500 Est. 98.5% 1.1% 0.4% Estimated
514 | Gray Station Road TN 17 3,000 Est. 98.5% 1.1% 0.4% Estimated
515 | Sunctest Drive TN 16 12,167 | TDOT | 97.0% | 15% | 15% | BEstimated
516 | 1-26 TN 11 56,158 | TDOT | 91.4% | 24% | 6.3% | Estimated
517 | Old Gray Station Road TN 17 4,380 | TDOT | 99.0% | 1.0% | 0.0% | Estimated
518 | Kingsport Highway TN 14 12,049 | TDOT | 97.0% | 15% | 15% | Estimated
519 | Muddy Creek Road TN 9 2,024 | TDOT | 99.0% | 1.0% | 0.0% Estimated
520 | Highway 75 TN 6 5350 | TDOT | 97.0% | 14% | 1.6% TDOT
521 | Highway 126 TN 6 3,326 | TDOT | 97.0% | 15% | 15% | Estimated
522 | Highway 394 TN 2 16,882 | TDOT | 965% | 23% | 1.3% TDOT
523 | 1-81 TN 1 31,126 | TDOT | 68.2% | 34% | 28.4% | Estimated
524 | Highway 11W TN 2 10,509 | TDOT | 97.6% | 0.8% | 1.6% TDOT
525 | Esterville Rd VA 19 30 | VDOT | 990% | 1.0% | 0.0% | BEstimated
526 | East Carter's Valley Rd VA 9 360 | VDOT | 99.0% 1.0% 0.0% Estimated
527 | Kingsport Highway VA 2 2,800 | VDOT | 97.9% | 15% | 0.6% VDOT
528 | Nicklesville Highway VA 16 3900 | VDOT | 975% | 1.6% | 0.9% VDOT
529 | Veteran’s Memorial Highway VA 6 1,900 | VDOT | 97.9% | 15% | 0.7% VDOT
530 | Manville Road VA 8 250 | VDOT | 98.0% | 16% | 0.4% VDOT
531 | Daniel Boone Heritage Highway | VA 2 13,000 | VDOT | 930% | 17% | 53% VDOT
532 | Daniel Boone Trail VA 7 380 | VDOT | 97.9% | 18% | 03% VDOT
533 | Yoma Road VA 8 580 | VDOT | 98.0% | 1.9% | 01% VDOT
534 | State Route 635 VA 9 80 | VDOT | 99.0% | 1.0% | 0.0% | Estimated

535 | State Route 632 VA 9 220 | VDOT | 99.0% 1.0% 0.0% Estimated

* Estimated — Station specific data is not available. Values from nearby counts on the same road, or average values from other external

stations with the same functional classification are used.
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Table 8-2 External Station EE/EI Splits

501 | Caney Valley Road 8% 30% 30% | TN Statewide Model
502 | Carters Valley Road 1% 1% 1% | TN Statewide Model
503 | Highwayl1lW 9% 39% 39% | TN Statewide Model
504 | Millers Bluff Road 15% 50% 50% | TN Statewide Model
505 | Goshen Valley Road 1% 4% 4% | TN Statewide Model
506 | Beech Creek Road 8% 7% 7% | TN Statewide Model
507 | Horton Highway 8% 51% 51% | TN Statewide Model
508 1-81 59% 89% 89% | TN Statewide Model
509 | Jearoldstown Road 0% 0% 0% | TN Statewide Model
510 | Highway 93 2% 49% 49% | TN Statewide Model
511 | Fordtown Road 0% 0% 0% | TN Statewide Model
512 | Harmony Road 0% 0% 0% | TN Statewide Model
513 | Ford Creck Road 0% 0% 0% | TN Statewide Model
514 | Gray Station Road 0% 0% 0% Estimated

515 | Suncrest Drive 47% 68% 68% | TN Statewide Model
516 1-26 31% 43% 43% | TN Statewide Model
517 | Old Gray Station Road 0% 21% 21% | TN Statewide Model
518 | Kingsport Highway 24% 13% 13% | TN Statewide Model
519 | Muddy Creek Road 0% 11% 11% | TN Statewide Model
520 | Highway 75 28% 58% 58% | TN Statewide Model
521 | Highway 126 0% 4% 4% | TN Statewide Model
522 | Highway 394 21% 43% 43% | TN Statewide Model
523 | I-81 47% 83% 83% | TN Statewide Model
524 | Highway 11W 5% 11% 11% | TN Statewide Model
525 | Esterville Rd 0% 0% 0% | TN Statewide Model
526 | East Carter's Valley Rd 0% 0% 0% | TN Statewide Model
527 | Kingsport Highway 23% 82% 82% | TN Statewide Model
528 | Nicklesville Highway 0% 0% 0% | TN Statewide Model
529 | Veteran’s Memorial Highway 0% 0% 0% Estimated

530 | Manville Road 0% 0% 0% Estimated

531 | Daniel Boone Heritage Highway 14% 35% 35% | TN Statewide Model
532 | Daniel Boone Trail 0% 0% 0% Estimated

533 | Yoma Road 0% 0% 0% Estimated

534 | State Route 635 0% 0% 0% Estimated

535 | State Route 632 0% 0% 0% Estimated

* Estimated — Station specific data is not available. Values from nearby counts on the same road, or average values from other external
stations with the same functional classification are used.
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Table 8-3 External Station Time-of-day Factors

Name el awm ‘ MD | PM | op | . 2 i
501 Caney Valley Road TN 15% 34% 20% 31% TDOT
502 Carters Valley Road TN 8 15% 31% 23% 32% TDOT
503 Highway11W TN 14 17% 34% 23% 27% TDOT
504 Millers Bluff Road TN 8 13% 32% 22% 33% | Estimated
505 Goshen Valley Road TN 8 13% 33% 27% 27% TDOT
506 Beech Creek Road TN 7 14% 31% 24% 30% TDOT
507 Horton Highway TN 8 17% 32% 25% 26% TDOT
508 1-81 TN 1 13% 36% 20% 31% | Estimated
509 Jearoldstown Road TN 8 20% 31% 25% 24% | Estimated
510 Highway 93 TN G 20% 31% 25% 24% TDOT
511 Fordtown Road TN 6 18% 34% 23% 25% TDOT
512 Harmony Road TN 8 24% 23% 26% 27% | Estimated
513 Ford Creek Road TN 17 14% 30% 27% 29% | Estimated
514 Gray Station Road TN 17 14% 30% 27% 29% | Estimated
515 Suncrest Drive TN 16 17% 34% 23% 26% TDOT
516 I-26 TN 11 19% 34% 24% 23% | Estimated
517 Old Gray Station Road TN 17 13% 34% 30% 23% | TDOT
518 Kingsport Highway TN 14 16% 34% 25% 24% TDOT
519 Muddy Creek Road TN 9 15% 32% 25% 28% TDOT
520 Highway 75 ™ 6 17% | 35% 24% | 24% | TDOT
521 Highway 126 N 6 16% | 3% 26% | 23% | TDOT
522 Highway 394 TN 2 18% 34% 24% 24% TDOT
523 1-81 TN 1 13% 36% 20% 31% | Estimated
524 Highway 11W TN 2 17% 36% 25% 23% | TDOT
525 Esterville Rd VA 19 15% 32% 25% 28% | Estimated
526 East Carter's Valley Rd VA 9 15% 32% 25% 28% | Estimated
527 Kingsport Highway VA 2 18% | 34% 24% |  24% | Estimated
528 Nicklesville Highway VA 16 17% 34% 23% 26% | Estimated
529 Veteran’s Memorial Highway VA 6 18% 34% 23% 25% | Estimated
530 Manville Road VA 8 15% 32% 25% 28% | Estimated
531 Daniel Boone Heritage Highway VA 2 18% 34% 24% 24% | Estimated
532 Daniel Boone Trail VA 7 15% 32% 25% 28% | Estimated
533 Yoma Road VA 8 15% 32% 25% 28% | Estimated
534 State Route 635 VA 9 15% 32% 25% 28% | Estimated
535 State Route 632 VA 9 15% 32% 25% 28% | Estimated

* Estimated — Station specific data is not available. Values from nearby counts on the same road, or average values from other external
stations with the same functional classification are used.

Technical Memorandum #2 - Base Year Model Page 47 of 70

Appendix | - 167



KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

8.2 External Auto Trip Generation and Balancing
As shown in Figure 8-1, after applying the trip split factors to external station ADTs, external trips can be sub-
divided into the following groups:

® EE (through) trips (Auto, SU, and CU)
= EI trips (Auto, SU, and CU)

External-External (Through) Aufo Trips

Through auto trips were directly modeled as half in-bound and half out-bound trips. At each external station, for
each time of day period:

EE IB/OB TripSguto = ADT X Percentgy,,, X Percent,,q X Percentgg auro ~ 2
External-Infernal (El) Aufo Trips

EI auto trips are assumed to be produced at external stations and attracted to internal zones. Total auto trips
produced at each external station are:

EI Trip Production 4., = ADT X Percenty,,, X Percent,,q X Percentg; auio

EI auto attractions were derived at the TAZ level based on various employment categories and total number of
households. Linear regression models based on employment and number of households in each internal zone were
developed for EI auto trip attractions. The linear regression coefficients were estimated using the 2010 base year
trip table from the Statewide Model. The number of EI trips attracted to internal zones is given by the formula:

Agr auto = z ¢ XE;

J
Where:

Ag auto = Trip Attractions for EI Auto Trips
¢; = Coefficient for independent variable j

Ej = Value of independent variable j

Estimated EI Auto trip attraction rates are summarized in Table 8-4. The resulting total number of productions
and attractions for EI Auto trips is shown in Table 8-5. When balancing the productions and attractions, EI Auto
trip productions were held constant at the external station locations since there is a higher level of certainty with
the volumes at these locations than the attractions being derived at the TAZ level.
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Table 8-4 El Auto Trip Attraction Model Coefficients (c;)

. e t Value
Variable Coefficients | Ao ke
Employment (Office) 3.022 2.77
College Enrollment 0.840 2.89
Total Number of Households 1.566 5.53

Table 8-5 Trip Production and Attraction Totals for El Auto Trips

Trip Purpose Productions Attractions % Difference

EI Auto 146,629 130,600 -10.9%

8.3 External Auto Trip Distribution
External trips are distributed using a gravity model. Gravity models were developed for EE and EI Auto trips

respectively.
K Factor Matrix for EE Auto Trips

To obtain desired interchanges for EE trips, K-factors are applied to adjust the gravity distribution algorithm. The
Statewide Model was used to derive a target through trip matrix for EE Auto trips. All other OD interchanges not
included in the Statewide model were manually assigned to the target trip table based on the characteristics of the
network and the proportional demand at each external station. This target trip table was then used to calibrate the
KK-factor matrix and the friction factor parameters for EE Auto gravity model.

Friction Factors

For EE Auto trips, K-factor matrix and gamma function parameters were estimated together from the target matrix
to produce matching distribution between external stations.

For EI Auto trips, gamma function parameters were adjusted in an iterative process to produce reasonable average
trip lengths for EI Auto trips based on the size of the region. The calibrated average trip length for EI Auto trips
is approximately 16.7 minutes in travel time, which is approximately 66% of the average length for EE Auto trips.
Table 4-6 shows the calibrated gamma function parameters for each external auto trip type.

Table 8-6 Calibrated Gamma Function Parameters (EE and El Auto Trips)

Gamma Function Parameters

External Trip Type

EI Auto 0.500 0.330
EE Auto 0.399 0.020
Technical Memorandum #2 - Base Year Model Page 49 of 70

Appendix | - 169



KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

9.0 TRUCK MODELS

In the Kingsport model, truck travel was estimated for three vehicle classification types: four-tire commercial
vehicles (Light Truck), single unit trucks with six or more tires (SU), and combination trucks (CU). Total truck trips
using the highway network can be divided into three types: External-External (EE), External-Internal(EI), and
Internal trips, as shown in Figure 9-1.
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Figure 9-1 Truck Trips Simulated in Kingsport Model

Truck models for the Kingsport Model were developed using the methodology outlined in Chapter 4 of the Quick
Response Freight Manual II, FHWA, 2007 (QRFM).

9.1 External-External (EE) Truck Trip Generation
Through truck trips were directly modeled as half in-bound and half out-bound trips at each external stations for
each time of day period:

EE IB/OB TripSsy or cu = ADT X Percentgy or cy X Percenty,g X Percentgg sy or cu = 2

9.2 External-Internal Truck Trip Generation
EI truck trips are assumed to be produced at external stations and attracted to internal zones. Truck trips produced

at each external station are:
El Trip Production gy or cy = ADT X Percentgsy or cy X Percentoq X Percentgr sy or cu

EI attractions were derived at the TAZ level based on various employment categories and total number of
households. Linear regression models based on employment and number of households in each internal zone was

developed for EI truck trip attractions.

Linear regression coefficients for EI CU trucks were estimated using the 2012 American Transportation Research
Institute (ATRI) trip tables provided by TDOT. Using the QRFM employment by TAZ as explanatory variables,
the number of EI trips attracted to internal zones is given by the formula:

Ag1 (su or cu) = ch X Ej

J
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Where:
Agi(suorcuy = Trip Attractions for EI SU or CU Truck Trips
¢; = Coefficient for independent variable j

Ej = Value of independent variable j

Because the ATRI data set 1s predominately reported by heavy trucks, the linear regression process was conducted
at the model district levels for CU Trucks only. QRFM employment numbers were first aggregated to the planning
districts. All EI truck trips in the ATRI truck table were used as the observed varable to estimate the linear
regression coefficients for the EI CU trucks. Estimated EI CU Truck trip attraction rates are summarized in Table
9-1.

Table 9-1 El CU Truck Trip Attraction Model Coefficients (c;)

t Val
QRFM Employment C Coefficients s

(Linear Regression)

Manufacturing, Transportation/

Communications /Utilities, and Wholesale 0.092 6.41
Retail 0.231 3.87
Office 0.171 324
Total Households 0.034 3.34

The QRFM default SU truck trip rates were used by the Kingsport model as attraction rates. The QRFM default
trip rates are based on surveys from Phoenix, Arizona region, as shown in Table 9-2.

Table 9-2 El SU Truck Trip Attraction Model Coefficients (c;)
QRFM

QRFM Employment Category | Default SU
Rates

Agriculture, Mining, and
Construction 0.289

Manufacturing, Transportation/
Communications /Utilities, and

Wholesale 0.242
Retail 0.253
Office and Services 0.068
Total Households 0.099

When balancing the productions and attractions, EI Truck trip productions were held constant at the external
station locations since there is a higher level of certainty with the volumes at these locations than the attractions
being derived at the TAZ level.

9.3 Internal Truck Trip Generation
Internal truck trip generation is based on the linear regression models by various employment categories and
number of households as defined i the QRFM procedures:

Internal Truck Tripsciassi = Z ¢ X Ej
J
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Where:
Class; = Light Truck, SU, and CU trucks
G = Coefficient for independent variable j
E; = Value of independent variable j

Similar to EI truck trips, CU truck rates were estimated using the ATRI data set at the planning district levels.
QRFM employment categories were used as explanatory variables. All internal truck trips in the ATRI truck table
were used as the observed vanable to estimate the linear regression coefficients for internal CU trucks. A scaling
factor was applied to these rates during the assignment calibration process. Estimated internal CU Truck trip
attraction rates and the final scaled rates are summarized in Table 9-3.

Table 9-3 Internal CU Truck Trip Generation Rates (c;)

t Value

Estimated CU Scaling Factor for

QRFM Employment Category Rates from ATRI (ljne;.tr Model
Regression)

Manufacturing, Transportation/

Communications /Utilities, and

Wholesale 0.064 1.08 0.6

Retail 0.696 2.83 0.6

Total Houscholds 0.198 4.40 0.6

Attraction rates for Light and SU trucks were obtained by scaling the QRFM default truck trip rates during the
assignment calibration process comparing with the observed classification counts. The default trip rates and the
scaling factors are shown in Table 9-4.

Table 9-4 Adjusted Light and SU Truck Trip Rates (c;)

QRFM Employment Category

QRFM
Default SU
Truck Rates

SU Scaling
Factor for

Model

QRFM
Default
Light Truck
Rates

Light Truck
Scaling

Factor for

Model

Agriculture, Mining, and

Construction 0.289 0.6 1.110 il
Manufacturing, Transportation/

Communications / Utilities, and

Wholesale 0.242 0.6 0.938 1
Retail 0.253 0.6 0.888 1
Office and Services 0.068 0.6 0.437 1
Total Households 0.099 0.6 0.251 1

Production and attractions for internal truck trips are 50/50 splits after the total demand is estimated. Table 9-5

shows the total truck trips

Technical Memorandum

by trip type.
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Percent

within Truck

Category

Light Truck Internal 25,533 100%
Internal 7,088 65%

SU Truck EI 2,245 20%
EE 1,650 15%

Thtemmal 5272 27%

CU Truck EI 5,848 29%
EE 8,772 44%

9.4 Time-of-Day Splits for Internal Truck Trips

Time-of-day split factors for internal truck trips were developed from the traffic counts. All traffic counts collected

within the region with both vehicle classification and time-of-day information were used to develop the time-of-
day period splits for Auto, SU, and CU classes. Because the traffic counts cannot distinguish light trucks with autos,
auto time-of-day distribution was used for light trucks. Table 9-6 shows the time-of-day splits of truck trips by

category.

Table 9-6 Time of Day Factors for Truck Trips

Time Period

Time Range

Light Truck %

AM 6 AM - 9 AM 15.6% 17.9% 13.1%
Midday (MD) 9 AM - 3 PM 34.8% 37.7% 36.3%
PM 3PM - 6 PM 24.1% 231% 245%
Off-peak (OP) 6 PM - 6 AM 255% 21.3% 26.2%
Total 100% 100% 100%

9.5 Truck Trip Distribution

Truck trips are distributed using gravity models. Gravity models were developed and calibrated for each of the

following truck types:

= Internal Light Trucks
= Internal SU trucks

= EISU Trucks

= EE SU Trucks

= Internal CU Trucks

= EICU Trucks

= EE CU trucks

Friction Factors and K Factors

For EE trips, K-factor matrix and gamma function parameters were estimated together from the target matrix

developed from the Statewide Model to produce matching distribution between external stations.
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Forinternal and EI truck trips, no K factors were used. Gamma functions were used for truck trip friction factors.
Gamma function parameters were adjusted in an iterative process to produce reasonable average trip length for
truck trips based on the size of the region and the trip lengths for internal trip purposes. Table 9-7 shows the
calibrated gamma function parameters for each external trip type.

Table 9-7 Calibrated Gamma Function Parameters (Truck Trips)

Gamma Function Parameters

External Trip Type

Internal Light Truck 0.01 0.085
Internal SU 0.01 0.05
EISU 1.65 0.75

EE SU -5.7962 0.5090
Internal CU 0.01 0.015
EI CU 0.25 0.25

EE CU -5.7962 0.5090

Table 9-8 shows the average trip length for each truck trip type. For comparison, the average trip length for internal
home-based work trip is approximately 15.4 minutes, and average trip length for EI auto trips is approximately 17.1
minutes.

Table 9-8 Truck Average Trip Length

Truck Tj

Internal Light Truck 1577
Internal SU 17.0
EISU 18.3
EESU 19.4
Internal CU 189
EICU 199

EE CU 20.5

9.6 Directional Splits for Truck Trips

All internal truck trips are distributed in production-attraction (PA) format. After the gravity model, the 50/50
splits were applied to all internal trucks to convert the trip matrix from PA to OD format, similar to the non-home
based (NHB) internal trip purpose.

EI SU and CU trucks were also in PA format after the gravity model. The production end is at the external stations
and attractions are at each internal TAZ. 50% in-bound and out-bound factors at each external stations are applied
to the PA vector to split the total number of trips to in-bound (from external station to internal TAZs) and out-
bound (from internal TAZs to external station). After this process, the EI truck trip tables are ready to be assigned
to the highway network.
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10.0 DIRECTIONAL SPLITS AND PERSON TRIP TO VEHICLE TRIP CONVERSION

After mode split, all internal trips are in a Production zone to Attraction zone (PA) format. To assign the trips to
the network, trip tables must be converted to an Origin-Destination (OD) format. In addition, person trips that
shared rides must be converted to vehicular trips by applying vehicle occupancy factors. This section discusses the
methodology used to convert the trips from PA to OD format, and to convert person trips to vehicular trips for
shared ride trips.

10.1 PAto OD (Directional Splits)

For all internal trip purposes, person trips using the automobile mode predicted by the mode split model are the
total number of trips produced from home zone and attracted to the attraction zones. To convert these trips from
PA to OD format, departure and return rates by trip purpose and time-of-day period must be known. Using the
home-based work trip purpose as an example, trips from home to work in the AM have the trip origin as home
and destination as the work place. Similarly, trips returning home from work in the AM have the trip origin as work
place and destination as home. These departure and return rates can be applied to the PA trip tables as directional
sphits to convert them to an OD format. The directional split factors were developed by trip purpose and time-of-
day period using the NHTS 2009 Tennessee and Virginia Add-on data. Table 10-1 shows the directional splits by
time-of-day period and trip purpose.

Table 10-1 Time-of-day Directional Splits (Post-Mode Split)
AM | OoP

Trip Purpose ’

I rture | Return |Dc‘p;1m.u‘c Return | Departure Retumn Dcp:u‘tun‘| Return

Home-based
Work

Home-based
School

Home-based

98.75% 1.25% 61.16% | 38.84% 11.33% 88.67% 31.84% 68.16%

98.16% 1.84% 28.38% | 71.62% | 10.96% 89.04% 29.21% 70.79%

: 74.68% | 25.32% | 49.02% | 50.98% | 38.11% 61.89% 33.91% 66.09%
Shopping

Home-based

. . 74.34% | 25.66% | 61.46% | 3854% | 50.04% 49.96% 35.51% 64.49%
Social Recreational

Home-based
Smebase 80.55% | 19.45% | 59.11% | 40.89% | 42.49% | s5751% | 33.28% | 66.72%

Other
N"};"h‘;me 50.00% | 50.00% | 50.00% | 50.00% | 50.00% | 50.00% | 50.00% | 50.00%
ASC
Total 81.59% | 18.41% | 52.47% | 47.53% | 39.15% | 60.85% | 37.39% | 62.61%

Note that non-home based trips do not have the home end as an origin or destination point. They are assumed to

be equally distributed in both directions and a 50/50 split is applied.

Directional splits for external and truck trips were discussed in Section 8 and 9.

Technical Memorandum #2 - Base Year Model Page 55 of 70

Appendix | - 175



KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

10.2 Person Trip to Vehicular Trip Conversion

The mode split model predicts the number of person trips using automobile mode. The auto mode consists of auto
trips with one or more passengers. Auto occupancy factors by trip purpose and time-of-day were applied to convert
the person trips to auto trips. These factors were developed using the NHTS 2009 dataset. Table 10-2 shows the
average auto occupancy factors.

Table 10-2 Aver Auto Occupancy for Auto Trips

Trip Purpose | AM \% 1) | PM | oP
Home-based
o 1.08 1.10 1.06 1.09
Hame-baed 1.89 147 201 161
School
Flome based 131 1.40 1.49 1.61
Shopping
Home-based
v cakisail 1.38 153 167 1.61
Home-based
o : 7 7
= 173 1.68 16 1.71
R 1.28 147 157 163
Based

Using home-based school in the AM peak period as an example, average auto occupancy is 1.89 persons per auto.
To apply the factors, the auto person trips for home-based school purpose in the AM are divided by 1.89 to get the
number of auto vehicle trips.

External and truck trps are vehicular trips from trip generation step. No conversion is needed for external and
truck trips.

After converting all trip tables to origin-destination format and vehicular trips, they are aggregated and assigned to
the highway network. Assignment methodologies are discussed in the following sections.
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11.0 HIGHWAY ASSIGNMENT METHODOLOGY

Highway assignment has two steps: 2 multimodal multi-class (MMA) all-or-nothing preload assignment, and a MMA
User Equilibrium (UE) assignment. The initial all-or-nothing assignment is used to “preload” through trips and
large commercial vehicle trips. These trips are less sensitive to travel time and do not reroute trips based on
congestion as often as trips such as an internal home-based-work auto trip. An MMA assignment 1s a generalized
cost assignment that lets you assign trips by individual modes or user classes to the network simultaneously. This
setup offers several advantages, including the flexibility to model High-Occupancy Vehicle (HOV) lanes, passenger
car equivalencies for trucks, and exclusion of no-truck routes for trucks only.

The two steps of assignments (preload and equilibrium) are applied for each of the four time periods (AM, midday,
PM, and off-peak), which yields a total of eight assignment routines for the Kingsport model. Volume-delay
functions used for the assignment are based on time and period capacity and are modified versions of the Bureau
of Public Road (BPR) curves. The volume-delay curves have varied coefficients for different roadway functional

classification and link speed.

11.1 MMA All-or-Nothing Preload Assignment

The first step of the highway assignment procedure is to “preload” through trips. The preload assignment uses an
all-or-nothing method, which assigns trips between origin-destination pairs based on the shortest path established
by the free-flow travel time. This assignment procedure is intended to reflect the insensitivity congestion has on
external trips, especially long-haul truck trips, since they are typically much less likely to divert to another roadway
than other types of trips, either due to lack of knowledge about the area, perceived inconvenience, or restrictions
against heavy trucks.

The following trip tables are loaded during the preload assignment procedure for each time period:

=  External automobile
®  External single-unit (SU) trucks

=  External combiation-unit (CU) trucks

External trips includes external-external (EE, through trips) and external-internal (EI) trips. Since there is no
reflection of delay in the choice of path for these trips, no volume-delay function is required and only one

assignment iteration is required.

11.2 MMA User Equilibrium Assignment

The second step of the highway assignment procedure is to load all remaining trips not considered in the preload
assignment. Preloaded trips are addressed in the assignment procedures as background traffic that reduces capacity
but does not divert to another route. The remaining trips are loaded using an MMA user-equilibrium assignment,
which assigns trips between orgin-destination pairs in an iterative fashion that accounts for link congestion on
route choice. The user-equilibrium assignment procedure computes the link travel time, assigns link traffic based
on shortest path, and then recalculates the link travel time. This step is repeated until the user equilibrium conditions
are met: all used paths for each O-D pair are minimal and equal; and any unused path for a given O-D pair has a
greater travel time than any used paths for that O-D pair. In TransCAD’s implementation, the convergence of user
equilibrium 1s measured by the “relative gap,” which 1s an estimate of the “distance” between current solution and

the user equilibrium solution. The relative gap is defined as follows:
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Where:
UE . ;
X; = Current flow on link 1
AON . .. ml
X; = All-or-nothing flow on link 1
UEt . W—
X; = Current travel time on link 1

The traffic assignment will stop when the current iteration relative gap is below a user specified threshold or the
maximum number of iterations is reached.

For UE assignment, internal light trucks are combined with internal auto trips, and are assigned to the network as
automobile trips.

Volume-Delay Funcfion

The Kingsport model uses the Bureau of Public Roads (BPR) formula as the volume-delay function to relate travel

time to the volume/capacity ratio. The BPR formula 1s shown below,

v 4
T,=T,*|1+0.15| —
N 0 [CJ

Where:
Tn = Congested link travel time
To = Initial link travel time under free-flow conditions
v - Assigned traffic volume
c = Capacity

In the equation, the coefficient 0.15 is known as the a/pha value and the exponent of 4 is known as the bes value.
Different functionally classified roads are known to have different alpha and beta values. The values of 0.15 and 4
are recognized as the most generic. The alpha and beta settings are based on the type of facility and its posted speed.
Settings are automatically applied in the GISDK code and have been developed based on the coefficients presented
in NCHRP Report 716. Table 11-1 lists the alpha and beta settings, by functional classification, for the Kingsport
model.

Table 11-1  Alpha and Beta Settings by Speed and Functional classification

S Free Flow Speed Free Flow Speed Free Flow Speed
. ) >= 70 mph 5 and <70 mph <55 mph
Classification
Alpha | Beta Alph: | Beta Alpha

Freeways 0.88 9.8 0.83 5.5 0.56 3.6

Multilane Highways 1.0 5.4 0.83 2.7 0.71 2l

2-lane Roads 0.71 21 0.71 24 0.71 21

Centroid Connectors 1.0 54 1.0 5.4 1.0 5.4
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Link Capacity

The hourly capacities of roadways in the Kingsport model are calculated using the capacity equations presented in
Section 3.4. The capacity calculation is fully integrated into the model process. Roadway improvements in future

year scenarios are automatically accounted for in future year model runs.

Since the model 1s based on four multi-hour time periods, a conversion factor must be used to create a time period
capacity for each of the four time periods. The capacity factors below are based on the hourly traffic count data
and the Kingsport household travel survey. The initial values of the time-of-day capacity factor were based on the
following equation:

Total Time Period Volume
Peak Hour Time Period Volume x Number of Hours in Time Period

Capacity Factor =

The time-of-day capacity factors were adjusted based on the highway assignment results during the model
calibration process. Final factor values are shown in Table 11-2 below.

Table 11-2 Hourly to Time-of-day Period Capacity Factors

Time Period | Time Range | Period Length Capacity Factor
AM 6 AM -9 AM 3 Hours 1.6
Midday (MD) 9 AM - 3 PM 6 Hours 27
PM 3PM-6PM 3 Hours 16
Off-peak (OP) 6 PM -6 AM 12 Hours 4.1

Free Flow Speed

Free flow travel time is calculated from free flow speed and is the input data of the volume-delay function. Free
flow speeds are calculated by applying a factor to the posted speed. The free flow speed factors were adjusted in
the highway assignment calibration process. Table 11-3 shows the free flow speed adjustment factors by roadway
functional classification and by area type.

Table 11-3 Free Flow Speed Adjustment Factors

Area Type

Functional Cl ication

Freeway E ' 1.05
Major Arterial (Posted Speed >= 45 mph) 1.00 1Lk 117 1.20
Major Arterial (Posted Speed < 45 mph) 0.98 1.08 1.10 112
Minor Arterial (Posted Speed >= 45 mph) 1.00 112 1.15 1:15
Minor Arterial (Posted Speed < 45 mph) 0.98 1.08 1.10 1.12
Collector 0.95 1.05 1.10 1.10
Local 0.95 1.05 1.10 1.10

During the assignment calibration process, several roadway segments were over-assigned comparing with the
observed traffic counts. Free flow speed on these roadway segments were manually adjusted to the posted speed
to discourage travel on these roadway segments. Table 11-4 shows the roadway segments.
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Table 11-4 Free Flow Speed Adjustment Factors (Segment Specific)

Free Flow Speed

Roadway Name Segment Termini Adjustment Factor
1-26 Suncrest Drive to I-81 1.0
South Wilcox Drive Highway 93 to East Center Street 1.0
Highway 126 Highway 93 to I-81 1.0

Passenger Car Equivalency (PCE) Facfors

Table 11-5 shows the PCE factors for the assignment process. The same PCEs are used for both preload and user
equilibrium assignment steps.

Table 11-5 Passenger Car Equivalency Factors for Assignment

Passenger Car

Assignment Class Equivalency
Auto 1.0
SU 15
CU 2.0

User Equilibrium Assignment Convergence Criteria

The standard user equilibrium algorithm is used for the UE assignment model. The maximum number of iterations

is set to 100, and convergence is set to 0.0001.

To give the MPO maximum flexibility using and maintaining the model, all model parameters are stored in tables

in the model’s input folder, and can be adjusted without modifying and recompiling the GISDK code.
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12.0 FEEDBACK METHODOLOGY

The objective of the feedback process is to execute the travel model system in an integrated manner so that the
time outputs from the traffic assignment model are reasonably consistent with the inputs assumed at the trip
distribution and mode choice steps. The trip distribution, mode choice, and trip assignment steps are repeated until
a sufficient convergence — output times being close to input times — is achieved. In the Kingsport model, the
Method of Successive Averages (MSA) feedback loop procedure is implemented.

In the MSA method, output volumes from trip assignment from previous iterations are weighted together to
produce the current iteration’s link volumes. Adjusted congested times are then calculated based on the normal
volume-delay relationship. This adjusted congested time is then fed back to the skimming procedures.

The adjusted volume is calculated based on the following equation:

MSAFlow, =MSAFlow, | + L (Flow, — MSAFlow, )
n

Where:
n = current MSA iteration number
MSAFlow, = calculated MSA flow at iteration n
Flow, = resulting flow directly from trip assignment

The MSA flow and link cost created from the MMA assignment procedure is then “fed back” into the skimming
procedure of the next MSA feedback iteration. The benefits of this process are that it can be applied with relatively

ease of programming and convergence is assured.
Convergence Criteria

At the end of each feedback iteration, the MMA User Equilibrium Assignment Procedure can return a calculated
Root Mean Square Error (RMSE) statistic that compares volumes from the current feedback iteration to volumes
from the last feedback iteration. The equation used to calculate RMSE is shown below:

RMSE, =
Where:
i = link i
L - total number of links
n = feedback iteration number
RMSE, = Root Mean Square Error for feedback iteration n
x,-" = volume on link i, iteration n

The convergence is then checked against the predefined RMS Error threshold. If the convergence criteria are not
met, the MSA flows and travel times are fed back to the next iteration. This iterative process continues until one of

the following conditions is true:
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= RMSE, < RMSE threshold

= Currentiteration n > maximum iteration allowed
The convergence criteria used for the Kingsport model are:

"  RMSE threshold = 10
®*  Maximum iteration = 10

These thresholds were determined through sensitivity tests during the calibration process. Using these criteria, the
model usually converges in four to five iterations. On a typical desktop computer, one iteration of the model run
takes approximately 5 minutes. Tighter convergence criteria can be used, but improvement to the model results 1s
marginal after 4 iterations. Both parameters can be easily changed in the model interface if tighter convergence is
desired.
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13.0 HIGHWAY ASSIGNMENT RESULTS AND VALIDATION

As the starting point of the model calibration effort, the initial highway assignment were made using the trip tables
produced by the upstream models that were already calibrated and validated individually. The steps of model
calibration involved the following calibration strategies:

® Review and eliminate highway network coding errors

= Adjust centroid connector locations based on adjacent network link loading

®  Add tumn penalties to eliminate illegal moves within the highway network

®  Adjust Quick Response Freight Manual (QRFM) truck trip rates

= Adjust gravity model friction factors/average trip lengths

® Review VMT target based on HPMS data and traffic count data system-wide

®  Revise free-flow speed factors by functional classification

= Adjust peak period capacity factors (Hourly to time-of-day period)

®  Review capacity equations and volume delay function parameters by functional classification
=  Adjust gravity models based on county level travel patterns

Final adjusted time-of-day factors, free flow speed factors, and gravity model parameters were presented in previous
sections of this memorandum. This section presents the final highway assignment validation results after the model
calibration and validation steps above. The highway assignment results were validated at varying levels of
aggregation, based on the requirements from the TN Guidelines.

13.1 Vehicle Miles of Travel (VMT)

The HPMS data within the model study area in Tennessee were directly calculated using HPMS link data provided
by TDOT. The HPMS data from Virginia are only available at the county level. To establish VMT validation targets
for the Kingsport MTPO region, the HPMS data for Scott County were interpolated to the partial county area
within the model boundary by miles of the roadway by functional classification. VMTs for local roads cannot be
directly interpolated because not all the local roads were included in the model. The percentage of VMT on local
roads in HPMS data was used to estimate the local road VMTs in each county within the model boundary. Table
13-1 shows the VMT targets by county and by roadway functional classification.

Table 13-1 VMT Vdlidation Targets
Model Town of Town of

Functional Class | Study Area | Scott, VA | Gate City, Weber T‘)Pl(‘)l
in TN VA City, VA

Freeway 1,048,230 13,444 5979 0 1,067,653
Major Arterial 889,320 97,581 16,189 44,326 1,047,416
Minor Arterial 706,612 19,638 24,219 175 750,643
Collector 196,299 14,695 3,827 1,051 215,872
Local 497,920 25,901 6,920 2,110 532,851
Total (No Local) 2,840,461 145,358 50,214 45,553 3,081,584
Total (With Local) 3,338,380 171,259 57,134 47,662 3,614,435

Regional, household, and per capita VMT were computed and compared to HPMS data and other suggested ranges.
Since the model does not include all local roads, model VMT for local roads was estimated by applying the same
local VMT percentage from the HPMS data. Table 13-2 compares the model VMT per person and per household
with the HPMS data and TN Guidelines.
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Table 13-2 VMT per Person and Household

Model HPMS TN Guidelines
VMT per Person 28 27 24-32
VMT per Household 60 58 60 -75

Region wide, the current model produces a VMT per capita of 28 and VMT per household of 60. These model
results are within reasonable ranges provided by TN Guidelines. The HPMS VMTs are low compared with the
range provided by TN Guidelines.

VMT is categorized by functional classification and compared with suggested percent differences, shown in Table
13-3. Overall, the model was 3% higher than the total VMT target. Table 13-4 shows the VMT comparison for
model study area in the State of Tennessee only.

Table 13-3 Percent Difference Targets for VMT by Functional Classification (Entire Model Area)

VMT Distribution % Difference
Roadway
Functional Observed Model Obse Model = .
Blassificats ’ ¥ : . : y P Compared TN Guidelines
Classification (HPMS Data) Estimated (HPMS Data) Estimated
‘ ’ to Observed
Freeways 1,067,653 1,040,230 34.6% 32.7% -2.6% 7.0%
Principal Arterials 1,047,416 1,117,706 34.0% 35.2% 6.7% 15.0%
Minor Arterials 750,643 772,107 24.4% 24.3% 2.9% 15.0%
Collectors 215,872 247,153 7.0% 7.8% 14.5% 25.0%
Total 3,081,584 3,177,196 100.0% 100.0% 3.1% 5.0%

Table 13-4 Percent Difference Targets for VMT by Functional Classification (TN Only)

Roadway
Functional

Classification

Observed

(HPMS Data)

Model

Estimated

VMT Distribution

(HPMS Data)

Model

Estimated

% Difference

TN Guidelines

Freeways 1,048,230 1,003,670 148.3% 137.3% -4.3% 7.0%
Principal Arterials 889,320 954,851 125.9% 130.6% 7.4% 15.0%
Minor Arterials 706,612 730,996 100.0% 100.0% 35% 15.0%
Collectors 196,299 212,424 27.8% 29.1% 8.2% 25.0%

Total 2,840,461 2,901,942 402.0% 397.0% 2.2% 5.0%

13.2 Daily Traffic Volumes Compared to Counts

The coefficient of determination (RZ) 1s a useful measure to compare system-wide observed traffic counts with
estimated volumes. The TN Guidelines suggest that the R? value be greater than 0.88 at the system level. The base
year model has an R? value of 0.9, which is on target. Figure 13-1 is a scatter plot of observed and model-assigned

volumes.

The current root mean square error (%RMSE) 1s 30.3%, which is well below the acceptable RMSE value of 45%
suggested by the TN Guidelines.

Technical Memorandum #2 - Base Year Model

Appendix | - 184

Page 64 of 70



40000

35000

30000

N
w
8
o

20000

Observed Volume

15000

10000

5000

Figure 13-1

KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

Scatter Plot of Model Assigned vs. Observed Link Traffic Volume

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Mode! Updafe

10000 15000

20000

25000 30000

Model Assigned Volume

R?=0.9095

35000

40000

Table 13-5 compares the daily volumes with targets by functional classification. Table 13-6 presents the model
volumes and validation targets by volume groups. The results show that the model effectively estimates model

volumes both by functional classification and volume group.

Table 13-5 Volume-to-Count Percent Difference by Functional Classification

Roadway

Volume Per Day

Number of

% Difference

Traffic o
Functional S Model s i TN Guidelines
g . - (Traffic ) Count Compared to
Classification N Estimated . -ormp (Target)
Counts) Locations Observed e
Freeways 682,658 690,713 42 1.2% 7%
Principal Arterials 593,505 614,136 33 3.5% 15%
Minor Arterials 583,096 574,569 88 -1.5% 15%
Collectors 180,362 186,162 85 3.2% 25%
Total 2,039,621 2,065,581 248 1.3% -

Technical Memorandum #2 - Base Year Model

Appendix | - 185

Page 65 of 70



KINGSPORT
METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Mode! Updafe

Table 13-6 Percent Difference Volume Targets by Daily Volume Groupings
Volume Per Day | Number of | % Difference

Dbserved Traffi
C tl\»ﬁ( Model raffic

] Estimated :
Counts) Locations

Volume Group =
Count

<1,000 23,186 37,373 40 61% 200%
1,000-2,500 67,049 84,437 38 26% 100%
2,500-5,000 149,743 141,402 43 % 50%
5,000-10,000 282,011 285,315 38 1% 25%

10,000-25,000 630,553 602,520 44 4% 20%
25,000-50,000 830,921 858,376 43 3% 15%
>50,000 56,158 56,158 2 0% 10%

Table 13-7 shows the %RMSE values by functional classification. All RMSE errors are below the target values
provided by TN Guidelines.

Table 13-7 Root Mean Square Error (RMSE) by Functional Classification

Number of % RMSE
Roadway e e
F : 1 Traffic Model
unctional o e c TN G idelines
Classification Compared to o \
Locations (Small Reg;
Observed
Freeways 42 16.7% 20%
Principal Arterials 33 21.8% 30%
Minor Arterials 88 38.8% 40%
Collectors 85 60.6% 70%
Total 248 30.3% 45%

Table 13-8 shows the %RMSE values by volume groups. Both measures are below the target values provided by
TN Guidelines in all categories.

Table 13-8 Root Mean Square Error (RMSE) by Volume Group

Vohsne Croup Number of '1'1.'ﬂfﬁc Count l % RMSE o
Locations TN Guidehines (Targets
< 5000 121 68% 100%
5000 - 10000 38 38% 45%
10000 - 15000 23 26% 35%
15000 - 20000 13 25% 30%
20000 - 30000 28 17% 27%
30000 - 50000 23 17% 25%
50000 - 60000 2 0% 20%
> 60000 0 0% 19%
Total 248 30% 45%
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13.3 Screen Line and Cut Line Volumes

As a part of the model calibration and validation process, six screen lines were developed for the Kingsport model
to gauge how well the model replicates traffic between different areas within the MPO area. Figure 13-2 shows the

screen line locations.
Table 13-9 shows the percent errors at screen lines. All screen line and cut line fell within the desired targets.

Table 13-9 Volume-to-Count Percent Difference at Screen lines / Cut lines

| Number of | % Difference
w . : Traffic Model TN
Screen Line Name 5 .
: Count Compared to Guidelines
Estimated .
Locations Observed (Targets)
State Line 35,343 36,340 8 2.8% 15%
Holston River - Scott 29,300 29,469 2 0.6% 20%
Holston River - Hawkins 51,108 56,201 4 10.0% 15%
Holston River - Sullivan 136,354 133,415 12 -2.2% 10%
Urban Core Cordon 210,215 211,075 18 0.4% 10%
E-W Cut Line (I1-26) 58,867 62,624 8 6.4% 15%
N-8 Cut Line (1-81) 98,979 109,931 8 11.1% 15%
E-W Cut Line (NE Sullivan) 61,859 68,295 9 10.4% 15%
Cordon Line 228918 229,331 38 0.2% 1%
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Figure 13-2 Screen line locations
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13.4 Time-of-Day Period Measures

Table 13-10 compares the target counts with model assigned volumes for each time-of-day period. The daily total
statistics reported here are different than the statistics reported in Table 13-5 as only 83% of the traffic counts have
time-of-day information. Overall, the % differences for all time-of-day periods are less than 5% compared with
observed data. The time of day distribution from the model also closely matches the observed data. The results
show that the model performs reasonably well in each time-of-day period at a system-wide level.

Table 13-10 Time-of-day Comparison

Volume (VPD) | Number | Time-of-day Distribution
Time of Day Observed of Traffic Yo Observed
. y o Model i . - Model
Period (Traffic i Count Difference (Traffic .
i Estimated . - Estimated
Counts) Locations Counts)
AM 220,212 223,331 205 1.4% 15.1% 15.1%
MD 525,112 531,032 205 1.1% 35.9% 35.9%
PM 351,596 359,005 205 2.4% 24.1% 24.4%
oP 364,667 363,014 205 -0.5% 25.0% 24.6%
Total (Time-of-
. e 1,461,587 | 1,477,372 205 11% 100.0% 100.0%
day Counts only)

Table 13-11 and Table 13-12 show the percent of links within the range of count for AM and PM peak periods.

Table 13-10 Percent of Links within a Specified Percent of Count by Functional Classification

Roadway
Functional
Classification

- (AM Peak Period)

Number of

Traffic

Count

Locations

Percent
Count
within

Range (AM)

TN
Guidelines

(Targets)

Freeway 20% 4% 75%
Freeway 10% 19% 50%
Major Arterial 28 30% 79% 75%
Major Arterial 28 15% 36% 50%
Minor Arterial 82 40% 65% 75%
Minor Arterial 82 20% 40% 50%
Table 13-11 Percent of Links within a Specified Percent of Count by Functional Classification

- (PM Peak Period)

Reaton Number of Biios Pfrccnt TN
= Nk Traffic Count g
Functional - Range o Guidelines
Classification S (+/-) Fian (Targets)
N Locations Range (PM) S

Freeway 20%

Freeway 10% 31% 50%
Major Arterial 28 30% 79% 75%
Major Arterial 28 15% 54% 50%
Minor Arterial 82 40% 71% 75%
Minor Arterial 82 20% 48% 50%
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Table 13-11 and Table 13-12 can be read as “75% of the freeway links need to be within 20% of counts, 50% of
the freeway links need to be within 10% of counts”. For freeways, only 4 count locations have time of day data
available. Errors for major arterial roads are within the acceptable target. For minor arterial roads, both AM and
PM peak periods are slightly out of range.

13.5 Truck Traffic Reasonableness Check
Table 13-13 and Table 13-14 compare the model and observed SU and CU truck volumes respectively by

functional classification. These measures were calculated using only the countlocations where vehicle classification
information is available. Region wide, total trucks are roughly within 20% of the error margin. Although large
variances are observed by facility type, the results are reasonable for QRFM based truck models.

Table 13-12 Volume-to-Count Percent Difference by Functional Classification for SU Trucks

Truck Volume (VPD) Number of Difference

Observed NModesl I'raffic Count
Classification (Tratfic Conmts) ey Locations

Freeways 4,330 6,319 12 1,989 46.9%
Principal Arterials 3,814 4771 12 957 251%
Minor Arterials 8,355 6,385 48 1,970 23.6%
Collectors 1,967 1,799 38 -168 -8.5%

Total 18,466 19,274 110 808 4.4%

Table 13-13 Volume-to-Count Percent Difference by Functional Classification for CU Trucks

Roadway Truck Volume (VPD) Number of Difference
Functional Ol Model Traffic Count :
Classification | (Traffic Counts) Hetimated Locations Value
Freeways 16,382 17,956 12 1,574 9.6%
Principal Arterials 6,404 7.515 12 1,111 17.4%
Minor Arterials 7,503 6,388 48 -1,115 -14.9%
Collectors 2,359 1,918 38 -441 -18.7%
Total 32,648 33777 110 1,129 3.5%
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1.0 INTRODUCTION

RPM Transportation Consultants (RPM) and Kimley-Horn and Associates, Inc. (Kimley-Horn) are updating the
Kingsport Travel Demand Model with a validated base year of 2015 for the Kingsport Metropolitan Transportation
Planning Organization (MTPO). In March 2016, a study design was conducted as the first step of this model
development effort. The effort was documented in Technical Memorandum #1 — Study Design. The study
design document outlines the proposed model development approach at sub-task levels. Based on the approach
outlined in the study design document, various components of the Kingsport Travel Demand Model were updated.
Technical Memorandum #2 — Base Year Model described the development process and the validation results
of the base year 2015 model.

The purpose of this memorandum is to document the development of the future year models. Section 2 discusses
the future year demographic and employment data forecasts. Section 3 presents the future year model data and
model structure for horizon year 2040 and interim year 2025. Section 4 shows the highway assignment results for
the scenario with 2040 land use data and the Existing and Committed (E+C) network.

Technical Memorandum #3 - Future Year Models Page 1 of 20
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2.0 DEMOGRAPHIC AND EMPLOYMENT FORECASTS FOR FUTURE YEARS

Future year data 1s the foundation upon which any successful travel demand forecasts are modeled. This section
describes the process for allocating population and employment growth for model interim year 2025 and horizon
year 2040.

2.1 Demographic Data

The same forecasting methodology and allocation processes used for the base year 2015 are applied for the horizon
year of 2040. Given the unique multi-county and bi-state structure of the Kingsport MTPO, the process for
allocating base year population to the traffic analysis zones (TAZs) within the MTPO area differed between the
three counties located in Tennessee (Hawkins, Sullivan, and Washington counties) and the single county in Virginia
(Scott County). The Woods & Poole Data was used as county-level control totals for population within all four
counties, as shown in Table 2-1.

Table 2-1 County Level Population Control Totals

Counties Year 2015 Year 2025 Year 2040
Hawkins 57,811 63,524 71,800
Scott 22,617 22,637 22,243
Sullivan 157,366 162,260 166,706
Washington 128,307 143,918 167,766
Total 366,101 392,339 428,515

The process for determining the portion of each county’s population that lies within the MTPO area for Tennessee
counties began with an analysis of 2010 US Census data. Using this data at the block geography as well as Woods
& Poole county-level estimates, the percentage of each county’s population within the MTPO area was determined.
Those proportions were held constant for each Tennessee county, and it was assumed that in future years, the same
percentage of each county’s population resided in the MTPO area as in 2010. The 2015 and future year population
for each county in the MTPO area was then calculated using the Woods & Poole county population and those
percentages. The results are shown in Table 2-2.

Table 2-2 County Population Within the MTPO Area

Counties Year 2010 Year 2015 Year 2025 Year 2040
Hawkins 23,248 23,632 27,318 30,874
Scott 8,300 8,446 9,136 10,253
Sullivan 90,993 91,289 95,733 98,357
Washington 8,501 8,845 10,794 12,582
Total 131,042 132,212 142,978 152,066

For Scott County, data from the 2000 and 2010 US Census was used in the analysis. Within this 10-year time period,
the portion of Scott County that lies within the MTPO area grew by approximately 0.79% each year. However,
Woods & Poole county-level estimates show that Scott County as a whole decreased in population by an average
0f 0.45% each year. As such, based on the different levels of growth and decline shown between the two datasets,
the difference between the two average annual growth rates, 0.35%, was used to determine the Scott County
population in the MTPO area. This growth rate was applied to the 2010 US Census population for areas within the
MTPO area to determine the portion of Scott County’s 2015 and future year population within the MTPO area.

Technical Memorandum #3 - Future Year Models Page 2 of 20
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For future horizon years (2025 and 2040), population growth was sub-allocated based on stakeholder input received
on February 9, 2016, as well as an examination of growth between 2000 to 2010 growth (by Census Block Group
for the complete MTPO area). In addition to these variables, land availability and suitability were considered
(looking at currently zoned residential, commercial, industrial and agricultural lands as well as lands classified as
vacant by TAZ). Each of these factors were balanced to the control totals for population (for each county and each
horizon year — 2025 and 2040).

Using the household control totals at the TAZ level, the cross-classification distribution from the base year was
applied at the TAZ level to obtain the number of households in each cross-classification bin for each future year.
The base year demographic cross-classification distribution is from the Census Transportation Planning Package
2010 (CTPP 2010) data set. The number of households were cross-classified to the following three categories:

® Household Size (number of persons) by vehicle ownership (number of vehicles owned per household),
® Household Size by number of children (age < 18) in household, and
®  Number of workers in household by vehicle ownership.

Table 2-3 shows the forecasts of the total number of households for each future year and the percent growth from
the base year of 2015.

Table 2-3 Future Year Population and Total Number of Households

Population | No. of Households | % Growth (from 2015)
2015 132,210 62,415 -
2025 140,154 66,117 5.9%
2040 151,983 71,587 14.7%

Figure 2-1 shows the year 2040 household density in units of number of households (HH) per acre. Figure 2-2
shows the percent growth and the total number of households from the model base year 2015 to horizon year 2040
for the 23 planning districts.
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2.2 Employment Data

Based on the 2015 employment, county-specific growth rates established from the Woods & Poole data were used
to projectemploymentwithin the MTPO area. Additionally, Woods & Poole data was used to determine the relative
share of employment by employment classification for future years. For future horizon years (2025 and 2040),
employment growth was sub-allocated based on stakeholder input received on February 9, 2016, as well as an
examination of growth between 2000 to 2010 growth. In addition to these variables, land availability and suitability
were considered by looking at currently zoned residential, commercial, industrial and agricultural lands as well as
lands classified as vacant by TAZ. Each of these factors were balanced to the control totals for employment for
each county as well as for each job classification —agricultural, manufacturing, retail, office, service, and government
employment — and by horizon year 2025 and 2040.

Table 2-5 summarizes the forecasts of the total employment for each future year and the percent growth from the
base year of 2015.

Table 2-5 Future Year Total Employment

Total Employment | % Growth (from 2015)
2015 54,580 -
2025 60,185 10.3%
2040 68,590 25.7%

Figure 2-3 shows the employment density in total employment per acre by TAZ for year 2040. Figure 2-4 shows
the percent growth in total employment from the model base year 2015 to horizon year 2040 for the 23 planning
districts.
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2.3 School and College Enroliment
School and college enrollment forecasts are based on current per capita measures in each TAZ, and increased
according to projected population growth. When possible, projected growth rates provided by individual school
districts have been considered in the forecasted student and college enrollments. Table 2-3 summarizes the

KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Modef Update

forecasts of the school enrollment for each future year and the percent growth from the base year of 2015.

Table 2-3 Future Year School Enroliment
2015 18,714 = 10,300 =
2025 19,281 3.0% 10,815 5.0%
2040 20,130 7.6% 11,588 12.5%
Technical Memorandum #3 - Future Year Models Page 9 of 20
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3.0 EXTERNAL TRIP FORECASTS

While internal trips are estimated by the model based on trip rates and the forecasted housing and employment,
external trips must be forecasted manually. External trips are treated as model input. All growth rates developed
for external stations are exponential growth rates. The following information was developed and used for
forecasting external station trips.

®  Annual growth rates at external stations from the Tennessee Statewide Model
=  Annual growth rates based on historic traffic counts from 1995 to 2015 collected from TDOT and VDOT
=  Average historic growth rates at external stations by roadway functional classification.

If historic counts at an external station were available, two annual growth rates were calculated: 1995-2015
representing a long-term trend, and 2005-2015 representing a shorter-term trend. The two growth rates were
averaged, and the growth rates by functional classification were calculated. A 0.5% growth rate was used for low
volume collector and local roads without sufficient historic data. In addition, if links are modeled in the Tennessee
Statewide Model, annual growth rates were calculated and referenced when determining the growth rate. Table 3-
1 lists the forecasted future year Average Daily Traffic (ADT) at external stations.

The number of future year vehicle trips at each external station was set equal to the forecasted ADT at the station.
The external trips were applied in the model using the same methodology described in Technical Memorandum
#2 — Base Year Model. The following input data in the base year model were assumed to hold true for future

years:

= Vehicle classification splits (Auto, SU truck, and CU truck)
=  EE/EI splits

® Time-of-day splits

® In-bound and out-bound splits

= K-factors used for the EE gravity models.

Technical Memorandum #3 - Future Year Models Page 10 of 20
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Table 3-1 Future Year External Station ADTs

501 | Caney Valley Road TN 8 345 0.50% 363 391
502 Carters Valley Road TN 8 1,189 0.97% 1,309 1,514
503 | HighwayllW TN 14 11,249 1.68% 13,288 17,061
504 Millers Bluff Road TN 8 720 0.50% 757 816
505 | Goshen Valley Road TN 8 278 0.50% 292 315
506 Beech Creek Road TN 7 312 0.50% 328 353
507 | Horton Highway TN 8 677 0.50% 712 767
508 | I-81 TN 1 26,170 0.99% 28,879 33,478
509 | Jearoldstown Road TN 8 1,000 0.50% 1,051 1133
510 | Highway 93 TN 6 3,526 1.63% 4,145 5,282
511 | Fordtown Road TN 6 893 0.50% 939 1,012
512 | Harmony Road TN 8 2,000 0.50% 2,102 2,266
513 | Ford Creek Road TN 17 500 0.50% 526 566
514 Gray Station Road TN 17 3,000 0.50% 31153 3,398
515 | Suncrest Drive TN 16 12,167 1.81% 14,558 19,052
516 | I-26 TN 11 56,158 0.70% 60,215 66,857
517 | Old Gray Station Road TN 17 4,380 3.00% 5,886 9,171
518 | Kingsport Highway TN 14 12,049 2.00% 14,688 19,768
519 | Muddy Creek Road TN 9 2,024 0.93% 2,220 2,551
520 Highway 75 TN 6 5,350 1.65% 6,301 8,054
521 Highway 126 TN 6 3,326 0.52% 3,503 3,786
522 | Highway 394 TN 2 16,882 1.34% 19,286 23,548
523 | I-81 TN 1 31,126 0.57% 32,946 35,879
524 Highway 11W TN 2 10,509 0.92% 11,517 13,213
525 | Esterville Rd VA 19 30 0.50% 32 34
526 | East Carter's Valley Rd VA 9 360 0.50% 378 408
527 | Kingsport Highway VA 2 2,800 0.75% 3,017 3 375
528 Nicklesville Highway VA 16 3,900 0.75% 4,203 4,701
529 | Veteran’s Memorial Highway VA 6 1,900 0.50% 1997 2152
530 | Manville Road VA 8 250 0.50% 263 283
531 | Daniel Boone Heritage Highway VA 2 13,000 0.24% 13,315 13,803
532 | Daniel Boone Trail VA 7 380 0.50% 399 430
533 | Yoma Road VA 8 580 0.50% 610 657
534 State Route 635 VA 9 80 0.50% 84 91
535 State Route 632 VA ) 220 0.50% 231 249
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4.0 FUTURE YEAR HIGHWAY NETWORK DEVELOPMENT

Development of the future year highway network includes identifying the future year projects and coding the
projects based on the location and improvement type. In the Kingsport model, a master network and project table
approach is used to organize the future year network improvements. This approach greatly simplifies the future
year scenario management.

4.1 Master Network and Project Table Methodology

In the Kingsport model, a single master network is used for the basce year and all future year models. Tn TransCAD,
the line layer is not the actual model network used by the travel demand modeling system. Rather, the model
network is built from the line layer. This means the model network is developed as a selection set from the line
layer. Having a selection set means that highway, transit, and walk networks can use a different subset of the entire
street network system. An attribute named "In Network” in the line layer is used to identify the links to be included
in the model’s highway network building process.

All future year highway projects were stored in a project table. Figure 4-1 shows a screen shot of the project table
with the existing plus committed projects and their attributes. For facilities on new location, links were developed
for future year roads and added to the master network database as new links. Attributes for the new facilities in the
future year were added to the project table. I'or widening projects, the number of lanes and other improvements

such as signalization will be identified in the project table. Similarly, other types of projects such as changing speed
limit, changing functional classification, and adding or removing on-street parking can be modeled using this
approach.

7| o
2% i 1 = =

2025002 2026 11 1 1 am Yoma Rd Route 713 Routs 867 Widen shoulder/lmprove geometsy 1 - - - -

2025003 2025 111 1 anan 181 MP 50 MP 63 Add EB tiuck climbing lane 1 - 3 3

2025004 2026 11 1 1 e Memarial Bivd EConter St Harbor Chapel Rd  Widering to 4 lanes divided 1 - 2 2 2

2025005 2025 111 1 voser Memorial Bivd 0l Stage Rd  Cooks Valley Rd  Widening to 3 lanes 1 - - . 1 1

2025006 2025 11 1 1 18T Memorial Bivd Hant Town Rd . 1 - - . 1 1

2025007 2025 111 anae Rack Springs Ad Cox Hollow R 1-26 Widen to 3 lanes 1 - . 1 ] —

2025008 2025 11 1 1 1 Kingspot Propased Indian Trail Diive Eastman R Stone Di New 24ane Road 1 13 35 0 1 1

Figure 4-1 Project Table

The project table also identifies the years and scenarios in which the project is expected to be built. During the
model itialization step, based on the analysis year and network alternative selected 1 the current scenario, the
model will go through the projects in the project table and only incorporate the active projects based on their born
year and associated network alternatives.

This methodology allows a single database to handle all potential projects in the highway network in a compact
format. One project can be easily included in multiple scenarios, and can be switched on and oft with a simple click.
1t significantly reduces model maintenance burden and potential errors or inconsistencies for project coding.

To facilitate project coding, a “[Future Year Project” toolbox was developed for the Kingsport model. Figure 4-2
shows the project editor interface of this tool. The benefits of using this toolbox to code the project include querying
links to sce all the assoctated projects, modifying or deleting a project, and adding a new project with intuitive
workflow. Details on how to use the “T'uture Year Project” toolbox will be provided in the Model User’s Manual.
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KINGSPORT METROPOLITAN TRANSPORTATION PLANNING ORGANIZATION
Regional Travel Demand Model Update

Edit Project Attributes [~ |
Projects:
Delete Selected Project
Redefine Links by Current Selection
New Project by Current Selection
Shortcuts for Filling Project Info:
\ Fill by 2015 Values | | Fill by Previous Values
Project Description
Route | Memorial Blvd Born Year || 2025
From || E Center St To || Harbor Chapel Rd
TIP ID|| 105467 LRTP ID
Description | Widening to 4 lanes divided
Comment
Network Alternatives
EPlusC [ LRTP M Vision [ Select All
AT M AT2 M Select None
Link Attributes
In Network [/]  Functional CIass|Nu Change v|
speedtimit| | Median Type
AB Lanes| 2 BA Lanes|| 2
AB Lane Width | 12 BA Lane Width|| 12
AB Shoulder Width| 6 BA Shoulder Width| 6
AB Parking|No ~ BA Parking|No v

‘ Save ‘ [ Cancel ‘

Figure 4-2 Project Editing Tool Box
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4.2 Existing Plus Committed Network

The Existing Plus Committed (E+C) highway network was developed using the master network and project table

methodology described above. The E+C network alternative includes the improvements that were completed
between 2015 and 2016, and projects that are to be completed by 2025. Table 4-1 shows the projects included in
the E+C network alternative.

Table 4-1

Name

Existing and Committed Projects

From

Description

[I)l Location I

) Intersection of SR- Modify intersection to

Moccasin Gap S

1 | Scott Co. Bnas 224, US-23, & US- accommodate the Moccasin Gap
s
P 58 (RTE 58) Bypass
2 Sullivan Co. | State Route 75 State Route 36 State Route 357 | Widen from 2 lanes to 5 lanes
3 | Sullivan Co. | Gibson Mill Gibson St Watauga St Widen from 2 to 3 lanes
4 Sullivan Co. | West Sullivan Street | Church Circle Drive | Roller Lane Widen from 2 to 3 lanes
Lynn Gard
5 Sullivan Co. | West Sullivan Street | Roller Lane Dyl:m i Widen from 2 to 3 lanes
rive

& Scoti Co. Route 614 (Yuma Route T3 Route 667 Widen shoulders and straighten

Road) curves
" Sullivan Co. | .81 Mile post 60 .Emt 63 Add one eastbound truck climbing:

interchange lane
. State Route 126 Harbor Chapel Widen from 2/4 lanes to 4-lane

8 Sullivan Co. i East Center Street o

(Memorial Blvd) Road divided

State Route 126 Cooks Vall
9 Sullivan Co. (I\Ze:no::l; Ivd) Old Stage Road RZ: a <Y Widen from 2 to 3 lanes
10 | Sullivan Co. State Ro'u te 126 Cooks Valley Road Harr Town Widen from 2 to 3 lanes

(Memorial Blvd) Road

. 4 Cox Hollow .
11 | Sullivan Co. | Rock Springs Rd 1-26 Road Widen from 2 to 3 lanes
2l

12 | Sullivan Co. | Indian Trail Drive Reedy Creek Road | Stone Drive New 2-lane road
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5.0 YEAR 2040 E+C MODEL RESULTS

A full model run was conducted using the future year 2040 demographic and employment forecasts and the E+C
network alternative. This section summarizes the highway assignment results from the 2040 E+C scenario.

For highway assignment results, the 2040 Vehicle Miles of Travel (VMT) are summarized by roadway functional
classification and districts, and compared with the base year 2015 results. Model predicted traffic volumes crossing
screen lines and cut lines are compared with the base year 2015 results.

VMT Region Wide

Table 5-1 shows a comparison of the base year 2015 and 2040 average VMT per capita and per household estimated
by the model. Table 5-2 compares the 2040 VMT's by functional classification with 2015. The 2040 model predicted
VMT per capita of 32.5 and VMT per household of 69.1. Overall, the regional VMT increased by 20.2% from 2015
to 2040.

Table 5-1 2040 VMT per Person and Household

2015 Model 2040 Model
VMT per Person ekl 325
VMT per Household 65.9 69.1

Table 5-2 2040 Model Predicted VMT Compared with 2015 by Functional Classification

Roadway Model Estimated VM'T 7 VMT Distribution
Functional e
Classification 2040 Difference 2040
Freeways 1,286,759 1,503,441 16.8% 36.8% 35.7%
Principal Arterials 1,124,005 1,366,270 21.6% 321% 32.5%
Minor Arterials 828,757 994,247 20.0% 23.7% 23.6%
Collectors 259,674 342,320 31.8% 7.4% 8.1%
Total 3,499,195 4,206,277 20.2% 100.0% 100.0%
VMT by Districts

Table 5-3 shows a summary of the year 2040 model VMT at a district level using the 23 planning districts defined

in the model validation process.
Estimated Traffic at Screen Lines/Cut Lines

Table 5-4 shows the year 2040 predicted traffic volumes at the screen lines and cutlines. The location of the screen
and cut lines 1s shown in Figure 5-1.
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Table 5-3 District VMT Results Comparison

District Name % Difference
2040

Gate City / Weber City 109,060 118,069 8.3%
Scott County Remainder 168,596 188,709 11.9%
Mount Carmel / Church Hill 152,050 191,041 25.6%
Hawkins County Remainder 94,139 129,063 371%
Granby / North Fork / County Line 56,366 70,055 24.3%
Ridgefields / Rotherwood / Ft. Robinson Area 166,964 197,318 18.2%
Lynn Garden 128,970 147,022 14.0%
Downtown 213,350 238,860 12.0%
East Stone Drive 185,263 212,852 14.9%
Bloomingdale 84,411 98,871 17.1%
Orebank 31,039 38,899 25.3%
Arcadia / Central Heights 206,276 280,489 36.0%
Preston Forest 101,906 110,970 8.9%
Chestnut Ridge / Cooks Valley 49,211 54,950 11.7%
Fall Creek Indian Springs / Interstate 81 117,133 130,494 11.4%
Tri-Cities Airport / Interstate 81 157,004 193,245 23.1%
Fordtown / Spurgeon / Washington County 102,880 139,281 35.4%
Colonial Heights 271,493 329,363 21.3%
Rock Springs / Interstate 81 / Washington Co. 296,006 369,952 25.0%
Pactolus / Moreland Dr. 76,886 88,675 15.3%
Fall Branch and Vicinity 93,954 122,513 30.4%
Sullivin Gardens / North Rock Springs 171,188 191,895 12.1%
Eastman / Meadowview 146,192 167,139 14.3%

Table 5-4 Estimated Traffic Volume at Screen Lines / Cut Llines
Model Predicted

= o - 7 >, '3
Screen Line / Cut Line | Volume Per Day

Name

| % Difference

2015 | 2040

State Line 36,314 40,154 10.6%
Holston River - Scott 29,522 30,877 4.6%
Holston River - Hawkins 56,175 68,988 22.8%
Holston River - Sullivan 134,327 154,621 15.1%
Urban Core Cordon 212,626 233,872 10.0%
E-W Cut Line (I-26) 62,923 72,668 15.5%
N-8 Cut Line (I-81) 91,200 109,948 20.6%
E-W Cut Line (NE Sullivan) 68,803 83,536 21.4%
Cordon Line 229,331 296,415 29.3%
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Estimated Congestion Hot-spofs and Level of Seivice (LOS)

The level of service (LOS) for roadways was developed based on the 2040 E+C model results. The level of service
is categorized as the following four levels based on the volume to capacity ratio (V/C ratio) at the daily level:

= LOSF: V/C Ratio = 1.0
= LOSE: 0.85 < V/C Ratio < 1.0
= LOSD: 0.7 < V/C Ratio < 0.85
= LOS C or Better: V/C Ratio < 0.7

For comparison purposes, the LOS map based on the 2015 base year model is shown in Figure 5-2. Figure 5-3
shows the level of service based on the 2040 E+C model run.
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Figure 5-2 2015 Highway Network Level of Service
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Figure 5-3 2040 Highway Network Level of Service
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APPENDIX II
Scored Candidate Projects Considered in the 2040 LRTP (Horizon Years 2025, 2040, & Vision Plan)
In Total Project Active Horizon
ID ROUTE FROM ROAD TO ROAD DESCRIPTION Model Score Safety | Efficiency | Accessibility | Transportation | Environmental | Economic Year
L54 | Clinchfield Street Main Street Stone Drive (US- | Coordinate signal system to 71 18 10 4 15 6 18 2025
11) improve traffic flow
L62 | Stone Drive (US-1) Gibson Mill Road | Deneen Lane Coordinate signal system 69 18 13 4 12 10 12 2025
L22 | Stone Drive (US-11) John B. Dennis | 004 Road Improve intersections and 65 12 18 4 6 9 16 2025
(SR-93) coordinate signal timings
Moreland Dr/ Improve intersections, coordinate
L12 | Fort Henry Drive (SR-36) Interstate 81 signal timings, and evaluate 61 15 15 2 6 9 14 2025
Hemlock Rd -
driveway cuts
Kaywood Ave Install signal system with
L20 | Stone Dr West (US-11) (City of Mt Granby Rd advanced warning signals to 57 13 13 5 6 1 19 2025
Carmel) improve safety at intersections
. . John B. Dennis Packinghouse Improve shoulders and geometry
L53 | Bloomingdale Pike (SR-93) Road with spot safety improvements 54 13 9 2 13 5 12 2025
. : Widen existing 2 lane road to 4
L1 Fort Henry Drive (SR-36) Interstate 81 (I- Airport Road (SR- lanes to match Washington X 54 14 13 5 6 4 12 Improve
(Improve Act) 81) 75) C .
ounty portion
L36 | Fort Henry Drive (SR-36) Moreland Drive Interstate 81 Frontage road to 'mprove traffic 54 15 12 3 6 4 14 lllustrative
along Fort Henry Drive
Widen to 2/3 lanes with
L35 | East Sullivan Street Church Circle Main Street multimodal and aesthetic X 53 14 11 3 12 1 12 2025
improvements
Develop in conjunction with
L33 | BAE Frontage Road Old Armory Hammond Avenue | economic development along 53 12 13 5 3 4 16 lllustrative
Netherland Inn Road
Interstate 26
L70 | Interstate 81 (Improve Act) Interchange (Exit | Virginia State Line | ITS expansion 53 12 15 4 2 6 14 Improve
57)
. Improve intersections and
L11 | Fort Henry Drive (SR-36) John B Dennis Moreland Dr/ coordinate signal timings; install 52 14 14 2 3 9 10 2025
(SR-93) Hemlock Rd : ,
median where non-existent
Carters Valley Rd East (VA Lynn Garden Dr Wadlow Gap Rd Improve shoulders and geometry
L15 SR-704) (SR-36) (SR-224) with spot safety improvements 49 12 8 3 9 S 12 2025
L47 | Stone Drive (US-11) John B. Dennis | New Beasonwell 1,401 rom 4/5 to 6 lanes X 49 12 13 4 6 4 10 2040
(SR-93) Road
Improve shoulders and geometry
Lynn Garden Dr . with spot safety improvements
L17 | Tranbarger Dr (SR-36) Virgil Ave with additional safety 48 14 6 3 13 5 7 2025
improvements
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In Total Project Active Horizon
ID ROUTE FROM ROAD TO ROAD DESCRIPTION Model Score Safety | Efficiency | Accessibility | Transportation | Environmental | Economic Year
John B. Dennis I-26 Exit 6 (SR
L65 | Interstate 26 (SR-93.) 347 Rock Springs | Add eastbound truck climbing lane X 48 12 13 4 1 4 14 2025
Road)
Colonial Heights | Memorial Blvd Improve shoulders and geometry
L30 | Fall Creek Road Road (SR-126) with spot safety improvements atl 10 11 3 6 1 16 2040
L60 | Lincoln Street \(Jggngz) Dennis \1/\3:5(3)0)( Drive (SR- Coordinate signal system 47 5 12 3 8 9 10 2025
L25 | Stone Drive (US-11) Hammond Ave East Avenue Widen from 4 to 6 lanes X 46 4 13 5 4 5 15 lllustrative
Replace center turn lane with
, : John B. Dennis . raised landscaped median
- e ’ X
L51 | Wilcox Drive (SR-126) (SR-93) Industry Drive providing left turn lanes where 46 13 10 3 9 3 8 2040
needed
Improve shoulders and geometry
Fort Henry Drive with spot safety improvements,
L31 | Hemlock Road (SR-36) Fall Creek Road add multiuse path on north side of 45 14 11 2 6 4 8 2040
roadway to link to park
Widen from 2 to 3 lanes to include
Stone Drive West center turn lane with paved
L10 | Bloomingdale Pike (US-11) Orbin Drive shoulders and other safety and X 44 17 3 3 8 5 8 2040
geometric spot safety
improvements
L58 | John B. Dennis (SR 93) ic)me Drive (US- Bloomingdale Pike | Implement access management 43 12 3 4 4 10 10 2025
P1 | Center Street Sullivan Street Fairview Avenue \I,?vﬁﬁorg{:%léfbgjl;?mg movements 43 4 8 3 10 10 8 2040
L49 | West Sullivan Street Roller Street Lynn Garden Drive | Widen from 2 to 3 lanes X 43 6 5 3 12 4 13 2025
L50 (Ssulg“é%r)] Garden Parkway Lonestar Road Derby Drive Widen from 2 to 4 lanes X 43 8 12 2 6 4 11 lllustrative
Construct vehicular and non-
L32 | Cherokee Street Viaduct MLK Extension Main Street motorized bridge over railroad X 42 3 2 6 10 5 16 2040
tracks
: Bridge over North
P22 Stone Drive (US11) Fork Holston Bridge replacement/rehabilitation 42 6 13 3 6 4 10 Improve
(Improve Act) River
L24 | Interstate 81 I(:Sog_glg)nry Drive Il\r/;,v?'gg)s Crossing Widen from 4 to 6 lanes X 41 4 13 4 2 4 14 lllustrative
Near North Fork Straighten horizontal curves near
L63 | Wadlow Gap Road (SR-224) Holston River North Fork Holston River bridge 41 4 3 3 11 10 10 2025
. . New 2-lane roadway linking
L43 | Jared Drive Sluice Bridge \{\ggc)ox Drive (SR Moreland Drive and Wilcox Drive X 41 5 11 6 4 3 12 2025
at Jan Way
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In Total Project Active Horizon
ID ROUTE FROM ROAD TO ROAD DESCRIPTION Model Score Safety | Efficiency | Accessibility | Transportation | Environmental | Economic Year
. Bridge over North
P21 Stone Drive (US-11) Fork Holston Bridge replacement/rehabilitation 41 6 13 3 6 3 10 Improve
(Improve Act) Ri
iver
Lynn Garden Shipps Spring Improve shoulders and geometry
L14 | Gravely Road Drive (SR-36) Road with spot safety improvements 40 6 3 3 15 5 8 2025
L4 | Eastern Star Road Mitchell Rd Fordtown Road | 'Viden from 2to 3 lanes as X 40 6 8 3 6 5 12 2040
economic development occurs
L56 | Fort Henry Drive (SR-36) Lebanon Road Wendover Drive Improve vertical geometry 40 14 10 2 1 5 8 Illustrative
L66 | Stone Drive (US-11) Deneen Lane East Avenue Widen from 4 to 6 lanes X 40 6 13 4 4 3 10 lllustrative
L21 | May Ave Bell Ridge Drive | Lynn Garden Improve shoulders and geometry 39 8 6 2 12 5 6 2025
with spot safety improvements
: Improve median breaks and add
L52 | Airport Parkway (SR 357) Interstate 81 %r)port Road (SR left turn lanes at various 39 8 8 3 3 5 12 2025
intersections
Eastern Star Install left turn lanes at key
L55 | Fordtown Road Road Lebanon Road intersections through industrial 39 5 11 3 3 5 12 2040
park
L59 | Lewis Lane Rearden Lane | Ripley Street Improve shoulders and geometry 39 5 6 4 13 5 6 2025
with spot safety improvements
L34 | Cox Hollow Road Snapps Ferry Interstate 81 MM | Widen from 2 to 3 lanes as X 38 5 11 4 7 5 6 2040
56 economic development occurs
Replace/widen railroad overpass
. approximately .25 miles east of
P10 | Industry Drive At CSX railroad Kingsport City garage with 38 4 8 2 6 4 14 2040
overpass o
possibility to convert to at-grade
crossing
P8 | Lebanon Road Kendricks Creek Grove Drive Rgplace signalized intersection 38 4 3 3 6 10 12 2040
Road with roundabout
Intersection at . . . .
L19 | Lebanon Road Fort Henry Rd Colonial Heights Improve sight distance and extend 37 11 8 2 1 5 10 2025
Road left turn lanes
(SR-36)
L37 | Gibson Mill Road Stone Drive (US- | g mingdale Pike | YViden from 2 to 3 lanes as partof | 37 9 5 4 8 5 6 2025
11) Gibson Mill Road improvements
L40 | Interstate 26 MM 8 MM 10 Widen from 4 to 6 lanes X 37 0 13 4 1 5 14 lllustrative
P12 | Lynn Garden Drive Stone Drive (US- Imprpve mterc_han_ge ramps to 37 4 8 3 8 5 9 2025
11) alleviate weaving issues
L13 | Fairview Ave Stone Drive (US- 1 yirgil Avenue Improve shoulders and geometry 36 9 3 3 10 5 6 2025
11) with spot safety improvements
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In Total Project Active Horizon
ID ROUTE FROM ROAD TO ROAD DESCRIPTION Model Score Safety | Efficiency | Accessibility | Transportation | Environmental | Economic Year
Extend SR-357 northbound with
L29 | Airport Parkway (SR-357) Fall Creek Road Interstate 81 limited access 2-lane cross X 36 3 4 8 3 4 14 2040
section with wide shoulders
: Bridge over . I
P27 | Industry Drive (Improve Act) Reedy Creek Bridge replacement/rehabilitation 36 6 8 3 6 3 10 Improve
L16 | Bell Ridge Road / Drive May Ave Harrison Ave Improve shoulders and geometry 35 8 3 2 11 5 6 2025
with spot safety improvements
Kendricks Creek Widen from 2 to 3 lanes with
L3 | Tri-Cities Crossing Road Fordtown Road improved left turns as economic X 35 5 9 4 7 4 6 2040
development occurs
Replace railroad overpass to
P14 | Hammond Avenue Near Main Street improve traffic flow and 35 0 7 3 6 5 14 2040
emergency services
P23 Fordiown Road (Improve Bru_jge over CSX Bridge replacement/rehabilitation 35 6 7 3 6 5 8 Improve
Act) Railroad
Lincoln St/MLK Jr Drive Lincoln St/MLK Jr | Industry Drive Extend Lincoln St/MLK JR Drive to
. . X
L9 Connector Drive (SR-355) Industry Drive 34 0 2 ! 4 3 18 2040
L7 | Netherland Inn Road Center St (SR-36) | Ridgefields Road | Widen from 2 to 3 lanes X 34 9 5 3 6 1 10 2040
Stone Drive (US- New 3-lane roadway using
L48 Stone Drive (US-11) / Center | 11) near Center Street Riverside Drive and Interstate 26 X 34 3 2 7 8 4 10 2040
Street Connector Interstate 26 ram
ramp P
John B. Dennis Extend left turn lanes on Stone
L46 | Stone Drive (US-11) (SR-93.) Drive under John B. Dennis 33 6 2 4 6 5 10 2025
interchange
L61 | Reservoir Road Saratoga Road Hood Road '”.‘p“’"e shoulde_rs and geometry 33 5 3 3 8 4 10 2025
with spot safety improvements
P3 | John B. Dennis (SR-93) Lincoln Street rE;‘r;ep”Sd length of interchange 33 5 9 2 4 5 8 2025
. Fort Henry Drive | New Summerville | Improve shoulders and geometry
L18 | Summerville Road (SR-36) Road with spot safety improvements 32 8 6 2 6 4 6 2040
Stone Drive East Extend SR-357 northbound with
L28 | Airport Parkway (SR-357) (US-11) Fall Creek Road limited access 2-lane cross X 32 3 4 6 1 4 14 lllustrative
section with wide shoulders
P28 John B. Dennis (SR-93) Brl(_jge over CSX Bridge replacement/rehabilitation 32 6 3 2 8 5 8 Improve
(Improve Act) Railroad
. . Replace northbound bridge over
P20 qut Henry Drive (SR-36) Wesley Road Rock Springs the South Fork Holston River for 31 6 8 2 3 4 8 Improve
Bridge (Improve Act) Road
safety
P4 | John B. Dennis (SR-93) Fort Henry Drive Extend length of interchange 30 4 5 > 6 5 8 2025
(SR-36) ramps
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In Total Project Active Horizon
ID ROUTE FROM ROAD TO ROAD DESCRIPTION Model Score Safety | Efficiency | Accessibility | Transportation | Environmental | Economic Year
P5 | John B. Dennis (SR-93) Stone Drive (US- Extend length of interchange 30 4 3 4 4 5 10 2025
11) ramps
P7 | John B. Dennis (SR-93) Orebank Road Construct new interchange exit X 30 5 6 2 4 5 8 2025
ramp northbound
. Bridge over
P24 Old Blair Gap Road Walker Fort Bridge replacement/rehabilitation 30 8 8 2 1 5 6 Improve
(Improve Act)
Creek
Safety improvements, install
Holston River median, add center turn lane
L5 | Fort Henry Drive (SR-36) Bridge Hemlock Road (consider widening bridge over 29 4 8 2 3 4 8 2025
9 railroad tracks and widening lanes
near railroad bridge)
. i . Replace southbound bridge over
L57 qut Henry Drive (SR-36) Wesley Road Rock Springs the South Fork Holston River for 29 4 9 2 1 4 9 Improve
Bridge (Improve Act) Road safety
Eastern Star Rd Construct new 3 lane roadway to
L6 | Mitchell Rd Connector Fordtown Road Road link Fordtown Rd to Eastern Star X 28 0 2 8 1 5 12 lllustrative
at |-26 Interchange
Contruct new 2-lane divided
L64 | Moccasin Gap Bypass Route 71 Wadlow Gap Road | highway with connection to Filter X 28 0 4 8 6 4 6 lllustrative
Plant Road
P13 | John B. Dennis (SR-93) Moreland Drive Improve interchange ramps on 28 6 3 2 4 5 8 2025
south side
Realign intersections at Indian
P11 | John B. Dennis (SR-93) Path Medical Center and Kroger 27 3 2 4 3 5 10 2025
to improve safety
Realign and reconstruct Union
Netherland Inn Road / Stone . Netherland Inn Street to improve access to :
. X
L45 Drive Connector Union Street Road Netherland Inn Road and 26 4 3 6 3 0 10 lllustrative
economic redevelopment areas
P2 | Interstate 81 Buttermilk Road Construct new interchange X 26 0 8 2 1 5 10 lllustrative
L23 | Wilcox Drive (SR-126) John B Dennis Moreland Drive Extend é_l-lane roadway as X 26 3 2 7 4 4 6 2025
(SR-93) economic development occurs
L42 | Jack White Drive Idel Hour Road Ex_tend west to connect to Stone X 26 3 4 7 1 3 8 lllustrative
Drive at Idel Hour Road
P16 | Rock Springs Road Railroad Tunnel Replace / widen railroad tunnel 26 4 1 2 9 4 6 2040
P15 | Wadlow Gap Road (SR-224) | North Fork Replace bridge over North Fork 23 0 3 3 2 5 10 2025
Holston River Holston River
Add capacity at intersections
P9 | Interstate 26 Interstate 81 including study of frontage roads 23 0 2 3 1 5 12 2040
along interstates
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In Total Project Active Horizon
ID ROUTE FROM ROAD TO ROAD DESCRIPTION Model Score Safety | Efficiency | Accessibility | Transportation | Environmental | Economic Year
, o Stone Drive (US- | John B. Dennis Re-alignment and new connection
L39 | Indian Trail Drive North 11) (SR-93) to John B. Dennis (SR-93) 21 3 2 4 1 5 6 2040
1-81 Buttermilk Road New 2-lane connector to link
L41 . Buttermilk Road Fall Creek Road proposed interchange at X 21 0 2 7 1 1 10 lllustrative
Connection .
Buttermilk Road
L26 Moreland Drive - Lebanon Ne_ar Shady Side | Kendricks Creek New 3-lane b)_/pass away from X 20 0 2 6 1 3 8 2040
Road Connector Drive Road Fort Henry Drive
L38 | Huntington Hills Connector Birchwood Road | Burke Road Ne".V _2-Iane roadway to provide X 20 0 2 6 3 5 4 2040
additional access
Reedy Creek Lane (Improve | Bridge over : I
P25 Act) Reedy Creek Bridge replacement/rehabilitation 19 6 2 3 2 4 2 Improve
Meadow Brooke Lane Bridge over : I
P26 (Improve Act) Reedy Creek Bridge replacement/rehabilitation 17 3 2 2 4 4 2 Improve
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Priority Total # Measure Upper Points
Points Thresholds Given
50 2
100 4
10 Number of auto crashes 150 6
200 8
> 200 10
0 0
258afe_ty 10 Number of bike/ped crashes 2 5
(25 points) >2 10
1 1
3 Existing Crash Rate 5 2
>5 3
2 Low-volume, narrow streets s 2
No 0
-10% 5
5 LOS improved between 2015 and 2040 E+C 0% 2
> 0% 0
5% 0
5 LOS improved between 2040 E+C and 2040 vision run 20% 2
Operational > 20% 5
Efficiency . . Yes 5
(20 points) 5 Traffic signal projects NoO 0
2 Creates parallel facility/system redundancy T\Ieos S
1000 1
3 Difference between 2015 and 2040 vision AADT 2500 2
> 2500 3
100 1
3 Population growth surrounding project 2015-2040 500 2
> 500 3
Accessibility 100 1
(10 points) 3 Employment growth surrounding project 2015-2040 500 2
> 500 3
4 Improves connectivity of system (ES 4
No 0
Low 1
5 Qualitative non-motorized demand near project Medium 3
High 5
T Active . Number of above average EJ populations touched by project (65+, low L L
ransportation 5 . : 2 3
. income, disabled)
(15 points) 3 5
0 0
5 PLOS or BLOS of D or worse 1 2
2 5
0 5
5 Number of challenging areas the project touches (floodplains, historical ; g
Environmental areas, steep slopes, and parks) 3 1
(10 points) 2 0
. . . . L . - Yes 5
5 Projects improves capacity without widening or adding new facility No )
2% 1
4 Percent of trucks in 2040 E+C 5% 2
> 5% 4
o . . . : Yes 4
4 Within 1/2 mile of freight-dependent industries NO 0
(EZ((:)Opnooi :]ntlsc) 4 Number of ATRI truck trip origins and destinations >4280 i
15% 1
4 Percent of accessible workforce with associates degree or higher 30% 2
> 30% 4
. e . L Yes 4
4 Improves access to identified tourist destinations 0

No
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Title VI and Environmental Justice Assessment

The specific civil rights concerns with transportation projects revolve around Title VI of the Civil
Rights Act and Environmental Justice requirements (E.O0.12898 Federal Action to Address
Environmental Justice in Minority Populations and Low-Income Populations). US DOT’s policy is
to ensure compliance with 42 U.S.C. 2000 “No person in the United States shall, on the grounds
of race, color, or national origin, be excluded from participation in, be denied the benefits of, or
be subjected to discrimination under a program or activity receiving federal financial assistance
from the Department of Transportation.” E.O. 12898 requires each agency (including the US
DOT) to “make achieving environmental justice part of its mission by identifying and addressing,
as appropriate, disproportionately high and adverse human health or environmental effects of its
programs, policies, and activities on minority and low-income populations”. US DOT issued its
Order on Environmental Justice (DOT Order 5610.2) in response to clarify Title VI
responsibilities. Adverse impacts related to transportation projects include:

Bodily impairment, infirmity, illness, or death.

Air, noise, and water pollution; and soil contamination.

Destruction or disruption of man-made or natural resources.

Destruction or diminution of aesthetic values.

Destruction or disruption of community cohesion or a community's economic vitality.
Destruction or disruption of the availability of public and private facilities and services.
Vibration.

Adverse employment effects.

Displacement of persons, businesses, farms, or nonprofit organizations.

Increased traffic congestion, isolation, exclusion, or separation of minority or low-income
individuals within a given community or from the broader community.

e The denial of, reduction in, or significant delay in the receipt of benefits of DOT
programs, policies, or activities.

The DOT Order ensures that there will be greater public involvement opportunities and access
to information on transportation activities affecting the human health and the environment. A
requirement of the E.O. 12898 and the DOT Order concerns Limited English Proficiency (LEP)
people. Discrimination against people who are Limited English Proficient was determined to be
a form of national origin discrimination forbidden by Title VI of the Civil Rights Act.

Metropolitan planning organizations are required to consider three fundamental environmental
justice principles:

1. To avoid, minimize, or mitigate disproportionately high and adverse human health and
environmental effects, including interrelated social and economic effects, on minority
populations and low-income populations.

2. To ensure the full and fair participation by all potentially affected communities in the
transportation decision-making process.

3. To prevent the denial of, reduction in, or significant delay in the receipt of benefits by
minority populations and low-income populations.
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Metropolitan planning organizations are required to consider environmental justice early in the
planning process and (1) determine benefits to and potential negative impacts on minority
populations and low-income populations from proposed investments or actions; (2) quantify
expected effects (total, positive and negative) and disproportionately high and adverse effects
on minority populations and low-income populations; and (3) determine the appropriate course
of action, whether avoidance, minimization, or mitigation. (This is a discussion of environmental
justice and planning, but the requirements apply across the whole range of transportation
activities including contracting for services, and require the recipients, i.e. the MTPO, the Cities
of Kingsport, Mount Carmel, Church Hill, Weber City, and Gate City, and Sullivan, Hawkins,
Washington, and Scott Counties to do things such as monitor minority participation in contracts
and maintain a complaint system for addressing Title VI complaints, etc.).

The following sections provide an assessment of potential impacts to the low-income population
groups and minority population groups within the Kingsport Metropolitan Transportation
Planning Organization (MTPO) area based on implementation of the transportation projects
within the 2040 Long Range Transportation Plan (LRTP). The analysis was done using the
MTPQ’s geographic information system (GIS) and US Census Block Group data. The 5- Year
Estimate (2009-2013) US Census American Community Survey (ACS) Population and Housing
Characteristics data were used for this assessment with data being used at the US Census
Block Group level. A senior population analysis (persons over the age of 65) was also
undertaken given the size of this population group in the MTPO area and their vulnerability over
time to transportation decisions (i.e. availability of income to transportation costs, mobility
limitations, etc.).

Minority Population

According to the 2009-2013 ACS data, 5 percent of the Kingsport MTPO region’s residents are
considered to be minorities (non-white). As shown in Table 1, the region’s minority population is
comparable to those of Sullivan, Hawkins, Washington, and Scott counties in the MTPO area.
When compared with the share of minority population for Virginia and Tennessee, the MTPO’s
share of minority population is considerably smaller.

Table 2 illustrates the minority population breakdown of the MTPO area and the concentrations
of minority populations within the counties of the MTPO. It should be noted that the populations
shown in this table are based on ACS estimates and therefore may not align with the existing
population in 2015 detailed in the LRTP document.

Table 1: Kingsport MTPO Area Minority Population

Total Minority Percent

Population (Non-White) Minority
Kingsport MTPO 121,364 6,550 5.4%
Sullivan County 89,482 5,304 5.9%
Hawkins County 19,677 908 4.6%
Washington County 4,566 143 3.1%
Scott County 7,639 195 2.6%
State of Virginia 8,256,630 2,561,483 31.0%
State of Tennessee 6,499,615 1,439,721 22.2%

Source: ACS 5-Year Estimate, US Census, 2014
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Table 2: Kingsport MTPO Area Ethnicity Population

White Black | Asian | Other | Hispanic Origin
Sullivan County* 148,357 | 3,031 915 4,449 2,600
Hawkins County* 54,455 791 208 1,141 750
Washington County* | 115,466 | 4,944 | 1,709 | 3,198 3,968
Scott County* 22,137 171 60 202 267

Source: ACS 5-Year Estimate, US Census, 2014
*Total county populations were used for these categories

In the following subsections, the positive and negative effects of the 2040 LRTP’s highway,
transit, and bicycle/pedestrian improvements on concentrations of minority populations are
discussed by type of improvement. The highway projects (both funded and unfunded) in the
2040 LRTP include roadway widening projects, new roadways, reconstruction of roadways,
signal improvements, and intersection improvements. In some cases sidewalks and/or bicycle
facilities may be included as part of a highway project and are noted in the analysis.
Additionally, expansion in transit services and routes in areas with concentrations of minority,
senior, and low-income populations will have positive impacts on the transportation system in
these areas.

HIGHWAY IMPROVEMENTS

There are a total of 60 Census Block Groups within the Kingsport MTPO area that will be
directly affected by the 2040 LRTP highway transportation improvement projects. Of the total
MTPO Population estimated by the ACS data (121,364 people) the share within the affected
Census Block Groups is 74% and the share of the total MTPO minority population (6,550
people) is 75%. Within the 60 Census Block Groups, a total of 89,649 people reside, of which
6% are minority, as seen in Table 3.

Table 3: Characteristics of All Census Block Groups with Highway Improvements

Number of Total Block
Block Number of Group Total MTPO Total MTPO
Within Groups People Population (%) Population | Population (%)
Non-Minority 60 84,720 94% 114,814 74%
Minority 60 4,929 6% 6,550 75%
All 60 89,649 100% 121,364 74%

Source: ACS 5-Year Estimate, US Census, 2014

The next step was to look at the Census Block Groups within the affected area (the 60 Block
Group area) in which the share of minority population is higher than the MTPO region’s
percentage of minority population (5%). Of the 60 Block Group affected area, 19 Block Groups
have over 5% minority population (See Table 4 and Figure 1).

For the purposes of this EJ analysis, those individual Block Groups where the share of minority
population is double that of the MTPO area (or 10% minority or higher) are considered to
potentially contain an environmental justice population and are referred to as “communities of
concern”. Eleven Census Block Groups are part of the “communities of concern”. A total of
2,584 minority people reside in those 11 Block Groups, representing about 39% of the total
number of minority people in the MTPO area (6,550 people). These 11 Block Groups represent
11% of the MTPO region’s total population (121,364 people). All 11 Block Groups are located in
Sullivan County.
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Table 4: Minority Census Block Groups with Highway Improvements

(10% or Greater) — “Communities of Concern”

Number of Number Total MTPO
Block Minority Minority
Within Groups Population Population
Minority — At Least Regional Average o
(5% to 10%) 12 1,313 20%
Minority — Double Average 11 2584 39%

Source: ACS 5-Year Estimate, US Census, 2014

A more detailed review, including positive and negative impacts of the projects in the
communities of concern was conducted. The projects’ affects include improving traffic
congestion, adding transportation options by including bicycle and pedestrian modes, improving
access to transit, and possibly affecting right-of-way due to new roadways, roadway widening,

or reconstruction.
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Figure 1
Highway Improvements in Minority Population Areas
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The cost feasible highway projects in the 2040 LRTP that would fall within the minority
population of at least 5% were identified. Eighty-four improvements fall into this category
consisting of new roadways and roadway widenings; roadway reconstructions and
realignments; bridge replacements and rehabilitations; interchange ramp improvements; signal
and intersection improvements; and safety-related projects. The signal and intersection
improvements should improve the traffic flow in the areas. Also, the safety improvements should
improve the transportation network so these projects would have a positive impact on the
population. The improvements to bridges and interchanges are primarily related to safety, not
capacity. That leaves the road widening and new construction projects which may adversely
affect the population and require mitigation steps be taken. These 30 projects are listed in Table
5 with project descriptions and funding year.

Additionally, as part of the 2040 LRTP, the candidate projects, both cost feasible and illustrative,
were evaluated to determine where bicycle and pedestrian accommodations may be
appropriate. In reviewing the affected projects as part of this analysis, it was determined
pedestrian accommodations may be provided on 47 projects and bicycle accommodations on
29 projects. However, all transportation projects should consider bicycle and pedestrian
accommodations in the design phase as part of the US DOT Policy on Accommodations, the
City of Kingsport's Complete Streets Policy, and the Region’s desire to increase active
transportation solutions.
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Table 5: Highway Improvements within
Block Groups containing Greater than 5% Minority

Current Future
2040 Length Number Number Horizon
LRTP Id | Roadway From To (Miles) Type of Improvement of Lanes | of Lanes Year
L29 Airport Parkway (SR 357) Fall Creek Road Interstate 81 2.1 New Roadway - 2 2040
L28 Airport Parkway (SR 357) Stone Drive East (US 11) Fall Creek Road 2.5 New Roadway - 2 2025
L33 BAE Frontage Road Old Armory Hammond Avenue 1.7 New Roadway - 2 lllustrative
L10 Bloomingdale Pk Stone Dr West (US 11) Orbin Dr 0.2 Roadway Widening 2 3 2040
L32 Cherokee Street Viaduct MLK Extension Main Street 0.2 New Roadway - 2 2040
L34 Cox Hollow Road Snapps Ferry Interstate 81 MM 56 0.6 Roadway Widening 2 3 2040
L35 East Sullivan Street Church Circle Wilcox Drive (SR 126) 1.0 Roadway Widening 2 3 2025
L4 Eastern Star Rd Mitchell Rd Fordtown Rd 0.7 Roadway Widening 2 3 2040
L1 Fort Henry Drive (SR 36) Interstate 81 Airport Road (SR 75) 3.5 Roadway Widening 2 4 (IMIE(IJ?ZOSVE)
L36 Fort Henry Drive (SR 36) Moreland Drive Interstate 81 1.4 New Roadway - 2 Illustrative
L37 Gibson Mill Road Stone Drive (US 11) Bloomingdale Pike 0.1 Roadway Widening 2 3 2025
L38 Huntington Hills Connector Birchwood Road Burke Road 0.1 New Roadway - 2 2040
L41 [-81 Buttermilk Road Connection Buttermilk Road Fall Creek Road 1.4 New Roadway - 2 lllustrative
L40 Interstate 26 MM 8 MM 10 1.4 Roadway Widening 4 6 lllustrative
L24 Interstate 81 Fort Henry Dr (SR 36) Tri-Cities Crossing (MM 56) 4.0 Roadway Widening 4 6 lllustrative
L42 Jack White Drive Idel Hour Road Stone Drive (US 11) 0.7 New Roadway - 2 lllustrative
L43 Jared Drive Sluice Bridge Wilcox Drive (SR 126) 0.2 New Roadway - 2 2025
L9 Lincoln St/MLK Jr Dr Connector Lincoln St/MLK Jr Dr Industry Dr (SR 355) 0.8 New Roadway - 2 2040
L6 Mitchell Rd Connector Fordtown Rd Eastern Star Rd 0.6 New Roadway - 3 lllustrative
L26 Moreland Drive - Lebanon Road Connector Near Shady Side Dr Kendricks Creek Road 0.5 New Roadway - 3 2040
L7 Netherland Inn Road Center St (SR 36) Ridgefields Rd 0.7 Roadway Widening 2 3 2040
L45 Netherland Inn Road / Stone Drive Connector Union Street Netherland Inn Road 0.1 New Roadway - 2 lllustrative
L25 Stone Drive (US 11) Hammond Ave East Avenue 1.2 Roadway Widening 4 6 lllustrative
L66 Stone Drive (US 11) Deneen Lane East Avenue 1.0 Roadway Widening 4 6 lllustrative
L48 Stone Drive (US 11) / Center Street Connector Stone Drive (US 11) Center Street 0.1 New Roadway - 3 2040
L47 Stone Drive (US11) John B. Dennis (SR 93) New Beasonwell Road 1.7 Roadway Widening 4 6 2040
L50 Sullivan Garden Parkway (SR 93) Lonestar Road Derby Drive 1.0 Roadway Widening 2 4 lllustrative
L3 Tri-Cities Crossing Kendricks Creek Rd Fordtown Road 1.0 Roadway Widening 2 3 2040
L49 West Sullivan Street Roller Street Lynn Garden Drive 0.3 Roadway Widening 2 3 2025
L23 Wilcox Drive (SR 126) John B Dennis (SR 93) Moreland Drive 0.9 New Roadway - 4 2025
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TRANSIT IMPROVEMENTS

For the purposes of the EJ analysis minority population assessment, the MTPO reviewed areas
that are currently served by the Kingsport Area Transit Service’s (KATS) fixed-route bus service.
The routes are shown in Figure 2. KATS provides service in an area comprised of 31 Census
Block Groups. According to the 2009-2013 5-Year ACS estimates, approximately 39,912
people reside in the service area, representing 33% of the total MTPO population (121,364
people) (see Table 6). In that service area, 10% of the residents are minority people; the
minority residents in this area represent 67% of the region’s total minority population (6,550
people). By comparison, the percentage of non-minority people in the 30 Block Group service
area represents 31% of the region’s total non-minority population (114,814 people).

Table 6: Characteristics of Census Block Groups with Existing Transit Service

Percent of Total Percent of
Number of Number Census Block Total MPTO MTPO

Within Block Groups People Group Population population Population
Non-Minority 31 35,765 90% 114,814 31%
Minority 31 4,417 10% 6,550 67%
All 31 39,912 100% 121,364 33%

Source: ACS 5-Year Estimate, US Census, 2014

The next step was to look specifically at those Census Block Groups in which the share of
minority population was equal to or greater than the MTPO region’s percentage of minority
population (5%) and that are served by the KATS system. A total of 19 Block Groups have
minority populations of at least 5% and are served by the KATS system (See Table 7 and
Figure 2). Approximately 55% of the region’s total minority population resides in those 19 Block
Groups.

Table 7: Minority Census Block Groups with Existing Transit Service

Number of Number Total MTPO
Block Minority Minority
Within Groups People Population
Minority — At Least Regional Average o
(5% to 10%) 9 982 15%
Minority — Double Average o
(10% or Greater) — “Communities of Concern” 10 2,621 40%

Source: ACS 5-Year Estimate, US Census, 2014

As discussed in the previous section “communities of concern” consist of those Block Groups
where the minority population is double that of the MTPO area (at least 10 percent minority).
For the existing transit service affected area, 10 Census Block Groups have double the MTPO
average share of minority people; these 10 Block Groups represent about 40% of the MTPO
region’s total minority population. These Block Groups are located primarily in and around
downtown Kingsport.

The 2040 LRTP contains a list of projects to enhance the existing transit services. Planned
public transportation improvements over the 25-year plan horizon are geared toward system
expansion including more routes, extended service hours, more bus shelters, and following a
normal vehicle replacement schedule. The transit projects are expected to enhance the service
for the 19 Census Block Group area.
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Figure 2
Existing System Transit Improvements in Minority Population Areas
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Low-Income Population

According to the 2009-2013 ACS data, approximately 17% of the households located within the
MTPO region reported incomes below the federal poverty level (referred to as “low-income” in
this analysis). As shown in Table 8, the region’s low-income population is about 2% lower than
that of Scott County, about 4% higher than Hawkins County, 6% higher than Washington
County, and 1% lower than Sullivan County.

Table 8: Kingsport MTPO Area Low-Income Population

Total Low-Income Percent
Households | Households Low-Income
Kingsport MTPO 52,091 8,861 17%
Sullivan County* 38,405 6,932 18%
Hawkins County* 8,313 1,079 13%
Washington County* 2,078 228 11%
Scott County* 3,295 622 19%

Source: ACS 5-Year Estimate, US Census, 2014
*Numbers represent only Census Block groups located within MTPO area

In the following sections, the effects of the 2040 LRTP’s highway improvements and the transit
system on low-income populations are discussed by type of improvement.

HIGHWAY IMRPOVEMENTS

As mentioned previously, 60 Census Block Groups would be directly affected by the 2040 LRTP
roadway transportation improvement projects, shown on Figure 3. Within those Census Block
Groups, there are a total of 38,102 household, of which 17% (6,663 households) are reported to
be low-income (see Table 9).

Table 9: Census Block Groups with Highway Improvements

Percent of
Total Census Total MTPO
Number of Number Block Group Total MTPO Households
Within Block Groups | Households Households Households (%)
Not Low-Income 60 31,439 83% 43,230 73%
Low-Income 60 6,663 17% 8,861 75%
All 60 38,102 100% 52,091 73%

Source: ACS 5-Year Estimate, US Census, 2014

The next step was to look at the Census Block Groups within the affected area (the 60 Block
Group area) in which the share of low-income households is higher than the MTPO region’s
percentage of low-income households (17%). Of the 60 Block Group affected area, 33 Block
Groups have a 17% or higher low-income households (See Table 10 and Figure 3).

Nine Census Block Groups contain concentrations of low-income households that are at least
double the regional average, or at least 34%. These Census Block Groups, identified as
“‘communities of concern” are dispersed throughout the MTPO area and contain 19% of the total
low-income households (8,861 households) in the entire MTPO area.
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Table 10: Low-Income Census Block Groups with Highway Improvements

Greater) — “Communities of Concern”

Number Total MTPO
Number of Block Low-Income Low-Income
Within Groups Households Households %
Low-Income — (17% - 34%) 24 3,041 34%
- —_ 0,
Low-Income — Double (34% and 9 1,674 19%

Source: ACS 5-Year Estimate, US Census, 2014
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Figure 3
Highway Improvements in Low-Income Population Areas (Below Poverty)
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To determine both the positive and negative impacts on the low-income population in the
affected area the highway projects were evaluated. Fifty-five highway projects fall in Census
Block Group areas with over 17% low-income households consisting of new roadways and
roadway widenings; roadway reconstructions and realignments; bridge replacements and
rehabilitations; interchange ramp improvements; signal and intersection improvements; and
safety-related projects. Positive effects by the signal and intersection improvement projects
expected to be seen include improved traffic flow in the area. In addition, the safety
improvements should have positive effects on the population. The 18 roadway widening and
new roadway projects which may have a negative impact on the population are listed in Table
11.

As part of the 2040 LRTP, the proposed projects, both cost feasible and illustrative, were
evaluated to determine where bicycle and pedestrian accommodations may be appropriate. In
reviewing the affected projects as part of this analysis, it was determined pedestrian
accommodations may be provided on 47 projects and bicycle accommodations on 29 projects.
However, all transportation projects should consider bicycle and pedestrian accommodations in
the design phase as part of the US DOT Policy on Accommodations, the City of Kingsport’s
Complete Streets Policy, and the Region’s desire to increase active transportation solutions.
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Table 11: Highway Improvements within
Block Groups containing Greater than 17% Low-Income Households

Current Future
2040 Length Number Number Horizon
LRTP Id | Roadway From To (Miles) Type of Improvement of Lanes | of Lanes Year
L10 Bloomingdale Pk Stone Dr West (US 11W Orbin Dr 0.24 Roadway Widening 2 3 2040
L32 Cherokee Street Viaduct MLK Extension Main Street 0.16 New Roadway - 2 2040
L34 Cox Hollow Road Snapps Ferry Interstate 81 MM 56 0.57 Roadway Widening 2 3 2040
L35 East Sullivan Street Church Circle Wilcox Drive (SR 126) 1.00 Roadway Widening 2 3 2025
L1 Fort Henry Drive (SR 36) Interstate 81 Airport Road (SR 75) 3.54 Roadway Widening 2 4 (|M|§22(§)VE)
L37 Gibson Mill Road Stone Drive (US 11) Bloomingdale Pike 0.14 Roadway Widening 2 3 2025
L41 [-81 Buttermilk Road Connection Buttermilk Road Fall Creek Road 1.40 New Roadway - 2 lllustrative
L24 Interstate 81 Fort Henry Dr (SR 36) Tri-Cities Crossings (MM 56) 4.02 Roadway Widening 4 6 lllustrative
L43 Jared Drive Sluice Bridge Wilcox Drive (SR 126) 0.24 New Roadway - 2 2025
L9 Lincoln St/MLK Jr Dr Connector Lincoln St/MLK Jr Dr Industry Dr (SR 355) 0.76 New Roadway - 2 2040
L7 Netherland Inn Road Center St (SR 36) Ridgefields Rd 0.73 Roadway Widening 2 3 2040
L25 Stone Drive (US 11) Hammond Ave East Avenue 1.16 Roadway Widening 4 6 lllustrative
L66 Stone Drive (US 11) Deneen Lane East Avenue 1.01 Roadway Widening 4 6 lllustrative
L48 Stone Drive (US 11) / Center Street Connector | Stone Drive (US 11) Center Street 0.11 New Roadway - 3 2040
L47 Stone Drive (US11) John B. Dennis (SR 93) New Beasonwell Road 1.70 Roadway Widening 4 6 2040
L3 Tri-Cities Crossing Kendricks Creek Rd Fordtown Road 0.98 Roadway Widening 2 3 2040
L49 West Sullivan Street Roller Street Lynn Garden Drive 0.25 Roadway Widening 2 3 2025
L23 Wilcox Drive (SR 126) John B Dennis (SR 93) Moreland Drive 0.88 New Roadway - 4 2025
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TRANSIT IMPROVEMENTS

As mentioned previously, the KAT’s current fixed-route bus service is provided to 31 Census
Block Groups. In that service area, approximately 39,912 people reside in approximately 18,118
households (see Table 12). Also in that service area, 24% of the resident households are
considered low-income. For comparison, the percentage of low-income households in the transit
service area represents approximately 48% of the region’s total low-income households
(52,091).

Table 12: Characteristics of Census Block Groups with Existing Transit Service

Percent of Total
Number Census Block Percent of
of Census | Number of Group Total MTPO MTPO
Within Blocks Households Households Households Households
Non-Low Income 31 13,852 76% 43,230 22%
Low-Income 31 4,266 24% 8,861 48%
All 31 18,118 100% 52,091 35%

Source: ACS 5-Year Estimate, US Census, 2014

The next step was to look specifically at those Census Block Groups in the existing transit
service area in which the share of low-income population is equal to or greater than the region’s
percentage of low-income population (17%). Twenty-one of the Census Block Groups served by
transit have low-income populations of at least 17% (See Table 13 and Figure 4). These twenty-
one Census Block Groups serve about 86% of the total MTPO low-income population (4,266
households).

Table 13: Low-Income Census Block Groups with Existing Transit Service

Number of Number Total MTPO
Census Low-Income Low-Income
Within Block Groups Households Households %
Low-Income — (17% - 34%) 13 1,793 42%
- —_ 0,
Low Income Double (Greater than 34%) 9 1,888 24%
Communities of Concern

Source: ACS 5-Year Estimate, US Census, 2014

There are nine Census Block Groups that have low-income populations that meet or exceed
34%; thus, these Census Block Groups which are provided transit service are considered to be
“‘communities of concern” for low-income populations. These Census Block Groups are mostly
located in the Kingsport city limits.

The 2040 LRTP contains a list of projects to enhance the existing transit services. Planned
public transportation improvements over the 25-year plan horizon are geared toward system
expansion including more routes, extended service hours, more bus shelters, and following a
normal vehicle replacement schedule. The transit projects are expected to enhance the service
for the 21 Census Block Group area.
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Figure 4
Existing Transit System Improvements in Low-Income Areas of Concern
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Senior Population (Over 65)

According to the 2009-2013 ACS 5-Year estimates, nearly 19% of the population of the MTPO
region is 65 years of age or older (referred to as “senior” in this analysis). As shown in Table
14, the region’s senior population is lower than that of Sullivan, Washington, and Scott Counties
and slightly higher than that of Hawkins Counties.

Table 14: Kingsport MTPO Area Senior Population

Percent
Total Senior Senior
Population Population Population

Kingsport MTPO 121,364 23,646 19%
Sullivan County 89,482 17,751 20%
Hawkins County 19,677 3,298 17%
Washington County 4,566 946 21%
Scott County 7,639 1,651 20%

Source: ACS 5-Year Estimate, US Census, 2014

In the following sections, the effects of the 2040 LRTP’s highway and transit improvements on
senior populations are discussed by type of improvement.

HIGHWAY IMPROVEMENTS

As mentioned previously, 60 Census Block Groups will be directly affected by the LRTP’s
proposed highway improvement projects, shown on Figure 5. Within those Census Block
Groups, a total of 89,649 people reside, of which 19% (17,100 people) are reported to be in the
senior population (see Table 15). The share of the senior population within the affected Census
Block Groups (19%) is similar to the overall share of senior population within the MTPO area
(17%).

Table 15: Census Block Groups with Highway Improvements

Percent of Percent of
Number of Total Census Total Total
Block Number | Block Group MTPO MTPO

Within Groups People Population Population | Population
Non-Senior Population 60 72,549 81% 97,718 74%
Senior Population 60 17,100 19% 23,646 72%
All 60 89,649 100% 121,364 74%

Source: ACS 5-Year Estimate, US Census, 2014

Evaluation of the Census Block Groups within the affected area (the 60 Block Group area) in
which the share of senior population is compared to the MTPO region’s percentage of senior
population was conducted. Of the 60 Block Group affected area, 26 block groups have at least
19% senior population (See Table 16 and Figure 5). Three Census Block Groups contain
concentrations of senior populations that are at least double the regional average, (or at least
38%) and therefore are communities of concern. One Census Block Group is located within
the Kingsport City boundary and the other one is located in Scott County. The three Census
Block Groups contain seven percent of the total senior population (22,524 people) in the entire
MTPO area.
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Table 16: Senior Census Block Groups with Highway Improvements

Number of Number Total MTPO
Block Senior Senior
Within Groups People Population (%)
Senior Population — (19% - 38%) 25 9,699 41%
Senior Population — Double (38% and up) 1 342 1%

Source: ACS 5-Year Estimate, US Census, 2014
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Figure 5
Highway Improvements in Senior Population Areas (Over 65)
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Fifty-six highway projects are within Census Block Group areas that have a senior population
over 19% consisting of new roadways and roadway widenings; roadway reconstructions and
realignments; bridge replacements and rehabilitations; interchange ramp improvements; signal
and intersection improvements; and safety-related projects. The 21 new roadways and roadway
widening projects are listed in Table 17.

As part of the 2040 LRTP, candidate projects, both cost feasible and illustrative, were evaluated
to determine where bicycle and pedestrian accommodations may be appropriate. It was
determined pedestrian accommodations may be provided on 47 projects and bicycle
accommodations on 29 projects. However, all transportation projects should consider bicycle
and pedestrian accommodations in the design phase as part of the US DOT Policy on
Accommodations, the City of Kingsport's Complete Streets Policy, and the Region’s desire to
increase active transportation solutions.
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Table 17: Cost Feasible Highway Improvements within
Block Groups containing Greater than 19% Senior Population

Current Future
2040 Length Number Number Horizon
LRTP Id | Roadway From To (Miles) Type of Improvement of Lanes | of Lanes Year
L29 Airport Parkway (SR 357) Fall Creek Road Interstate 81 2.1 New Roadway - 2 2025
L28 Airport Parkway (SR 357) Stone Drive East (US 11) Fall Creek Road 2.5 New Roadway - 2 lllustrative
L33 BAE Frontage Road Old Armory Hammond Avenue 1.7 New Roadway - 2 lllustrative
L10 Bloomingdale Pk Stone Dr West (US 11) Orbin Dr 0.2 Roadway Widening 2 3 2040
L32 Cherokee Street Viaduct MLK Extension Main Street 0.2 New Roadway - 2 2040
L35 East Sullivan Street Church Circle Wilcox Drive (SR 126) 1.0 Roadway Widening 2 3 2025
L1 Fort Henry Drive (SR 36) Interstate 81 Airport Road (SR 75) 3.5 Roadway Widening 2 4 (|M|§(|;2(§)VE)
L36 Fort Henry Drive (SR 36) Moreland Drive Interstate 81 1.4 New Roadway - 2 2025
L37 Gibson Mill Road Stone Drive (US 11) Bloomingdale Pike 0.1 Roadway Widening 2 3 2025
L41 I-81 Buttermilk Road Connection Buttermilk Road Fall Creek Road 1.4 New Roadway - 2 lllustrative
L39 Indian Trail Drive North Stone Drive (US 11) John B. Dennis (SR 93) 0.1 New Roadway - 2 2040
L24 Interstate 81 Fort Henry Dr (SR 36) Tri-Cities Crossing (MM 56) 4.0 Roadway Widening 4 6 lllustrative
L42 Jack White Drive Idel Hour Road Stone Drive (US 11) 0.7 New Roadway - 2 llustrative
L64 Moccasin Gap Bypass Route 71 Wadlow Gap Road 1.2 New Roadway - 2 lllustrative
L7 Netherland Inn Road Center St (SR 36) Ridgefields Rd 0.7 Roadway Widening 2 3 2040
L45 Netherland Inn Road / Stone Drive Connector | Union Street Netherland Inn Road 0.1 New Roadway - 2 2040
L25 Stone Drive (US 11) Hammond Ave East Avenue 1.2 Roadway Widening 4 6 Illustrative
L66 Stone Drive (US 11) Deneen Lane East Avenue 1.0 Roadway Widening 4 6 Illustrative
L47 Stone Drive (US11) John B. Dennis (SR 93) New Beasonwell Road 1.7 Roadway Widening 4 6 2040
L49 West Sullivan Street Roller Street Lynn Garden Drive 0.3 Roadway Widening 2 2025
L23 Wilcox Drive (SR 126) John B Dennis (SR 93) Moreland Drive 0.9 New Roadway - 4 2025
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TRANSIT IMPROVEMENTS

As mentioned previously, the KAT’s current fixed-route bus service provides service in an area
that comprises 31 Census Block Groups. In that service area, approximately 39,912 people
reside (see Table 18) of which 22% of the residents fall into the senior population. The existing
fixed-route transit service is focused in the Downtown Kingsport area.

Table 18: Characteristics of Census Block Groups with Existing Transit Service

Number of Percent of Total
Census Number | Census Block Total Percent of
Block of Group MTPO Region
Within Groups People Population Population Total
Non-Senior Population 31 31,300 72% 97,718 32%
Senior Population 31 8,612 22% 23,646 36%
All 31 39,912 100% 121,364 33%

Source: ACS 5-Year Estimate, US Census, 2014

The next step was to look specifically at those Census Block Groups in the existing transit
service area in which the share of senior population is equal to or greater than the region’s
percentage of senior population (19%). Nineteen Census Block Groups have senior populations
of at least 19% (See Table 19 and Figure 6). Of the 19 Census Block Groups identified, 18
have a senior population ranging between 19 and 38%. The remaining Census Block Group has
a senior population of 38% or more; this is the only Census Block Group considered as a
community of concern for the senior population. This Census Block Group is located within the

Kingsport city limits.

Table 19: Senior Population Census Block Groups with Existing Transit Service

Percent of
Number of Number Total MTPO
Census Block Senior Senior
Within Groups People People
Senior population — (19% - 38%) 18 6,410 74%
Senior population — Double (38%)
Communities of Concern 1 342 4%

Source: ACS 5-Year Estimate, US Census, 2014
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Figure 6
Existing Transit System Improvements in Senior Areas of Concern
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Summary of Burdens

Segments of the population that live adjacent to roadway construction projects may endure
short-term construction-related impacts related to visual changes, noise, and traffic patterns.
Although some of the roadway widening and new construction projects proposed in the 2040
Kingsport LRTP will be adjacent to or through areas with minority, low-income, or senior
populations the projects will not disproportionately affect them. Also, some of the projects will
include pedestrian and bicycle facilities, which will benefit minority, low-income, and senior
populations. The safety and traffic management projects in the area should improve the flow of
traffic through the communities of concern.

Lastly, to ensure that all people are considered and involved in the ultimate outcomes of the
2040 LRTP (and corresponding transportation improvements), efforts by the MTPO, its member
jurisdictions, and VDOT and TDOT, during the project development process should consider
special outreach efforts for areas identified as communities of concern to help mitigate any
adverse impacts and/or burdens from transportation improvements.
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Appendix IV

Environmental Review

INTRODUCTION

The FAST Act calls for greater environmental consideration in the development of long range
transportation plans. The Kingsport MTPO, as part of the 2040 LRTP, has developed an initial
understanding of environmental conditions, which can be used to assist in the project
development process once a project has moved from the planning stage of this document to the
programming stage (e.g. the TIP) for ultimate project implementation.

The Environmental Assessment section includes a discussion of potential environmental impacts
and avoidance and mitigation activities at the policy/strategy level based on environmental
regulatory framework. The Kingsport MTPO compared projects in the 2040 Long Range
Transportation Plan with available local, state and federal, maps and inventories of historic and
natural resources. This discussion assesses the identified environmentally sensitive areas and
provides mitigation strategies that could be considered to reduce potential impacts related to
transportation improvement projects.

The MTPO will implement the following policies to reflect the region’s consideration of
environmental factors included in the 2040 Long Range Transportation Plan:

e An appropriate level of review will occur to assess potential environmental, historic and
cultural resource impacts in likely areas for mitigation activities in transportation planning;

e Potential impacts to environmentally sensitive areas will be considered before
transportation projects are planned, funded and designed; and

e Consultation will occur with federal, state, tribal and local land use management, natural

resources, wildlife, environmental protection, conservation and historic preservation
agencies in developing the LRTP.
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PROJECT REVIEW

Based on available information, the MTPO utilized its Geographic Information System (GIS) to
map locations of known wetlands, flood zones, historic sites, and historic districts within the MTPO
planning boundary. By identifying sensitive areas in advance, this effort will help to improve
avoidance measures and natural resource mitigation activities to provide greater benefits to the
environment regionally.

The LRTP project list includes a series of transportation improvements projects that have been
identified as potentially impacting sensitive areas. These projects’ scopes vary and include
signalization, major reconstruction, minor reconstruction, bridge replacements and rehabilitations,
new corridors and intersection improvements. The maps on the following pages show where
improvement projects may impact the environmentally sensitive areas.

It is important to note, that while the physical footprint of a transportation improvement may not
intersect with a known resource, it is possible that unrelated activities of that improvement may
have an indirect effect on these sensitive areas. It is also important to note that until a project has
gone through a full environmental study, the exact location of the transportation project is not
known. The LRTP identifies transportation improvement locations for general planning purposes
only.

(a) Historic Lands Analysis

Historic site/district avoidance, minimization and mitigation are considered as part of the
decision making process for transportation projects. Historic sites and districts have been
identified and inventoried within the Kingsport MTPO boundary and are illustrated in the
map below. Numerous laws and regulations call for preservation and/or enhancement of
cultural resources through various local, state and federal agencies. Federal agencies
are responsible for historical review process coordination between state and tribal
agencies and officials on various transportation projects. The MTPO coordinates with
these various agencies as part of its Long Range Planning process. In order to identify
areas where the MTPO’s planned projects may impact Kingsport’s historic districts, a
spatial analysis was undertaken, using the MTPQO’s geographic information system (GIS).

Figure 1 illustrates the location of historic properties in relation to the planned
improvements in the Long Range Transportation Plan.

From this review, 35 projects from the 2040 LRTP were identified for which further study

should be done in consultation with the appropriate local, state and federal agencies in
the future (i.e. as the project proceeds into the project development process).
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Figure 1
Historic Properties & 2040 LRTP Improvements
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(b) Wetlands and Floodplains Analysis

As transportation projects are developed, it is important to be aware of their potential
impacts on the physical environment. Two areas of environmental concern are wetlands
and floodplains. Wetlands can be described as lands where saturation with water is the
dominant factor determining the nature of soil development and the types of plant and
animal communities living in the soil and on the surface. A floodplain is a low plain
adjacent to a river that is formed mainly of river sediment and is subject to flooding.

Figure 2 illustrates the location of wetland and floodplain areas in relation to the planned
improvements in the Long Range Transportation Plan.

From this review 46 projects were identified from the 2040 LRTP for which further study

should be done in consultation with the appropriate local, state and federal agencies in
the future (i.e. as the project proceeds into the project development process).
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Figure 2
Wetlands and Floodplains & 2040 LRTP Improvements
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(c) Topography and Karst Analysis

The East Tennessee landscape consists of varied topography that reflects the lithology
and geologic structure of the area. Karst makes up a large part of the East Tennessee
landscape and is very problematic in locating, designing, and constructing highways.
Karst topography is the name give to an area underlain by rocks such as limestone and
is characterized by caves, sinkholes, and depressions. The karst system identified in the
map below represents possible areas were fissures, tubes, and caves over 1,000 ft (300
m) long; 50 ft (15 m) to over 250 ft (75 m) vertical extent; in moderately to steeply dipping
beds of carbonate rock may exist. Potential karst system problems include sinkholes,
caves and caverns, collapse incidents, and groundwater contamination. Innovative and
cost-effective remedial concepts for solving karst related geotechnical problems include
avoidance, using lined ditches and graded rock pads, and other bridging- and drainage-
related concepts. Stringent land use and building codes for karst areas are required to
ensure the success of karst-related remedial design concepts proposed for highways.

Figure 3 illustrates the location of karst topography areas in relation to the planned
improvements in the Long Range Transportation Plan.

From this review nearly all projects from the 2040 LRTP (81 out of 87) were identified for
which further study should be done in consultation with the appropriate local, state and
federal agencies in the future (i.e. as the project proceeds into the project development
process).
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Figure 3
Karst Topography & 2040 LRTP Improvements
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ENVIRONMENTAL MITIGATION STRATEGIES

As previously discussed, the FAST Act continues the SAFETEA-LU intention to enhance the
consideration of environmental issues and impacts within the transportation planning process. As
such, metropolitan and statewide transportation plans must include a discussion of types of
potential environmental mitigation activities as part of their plans. The following strategies will be
utilized by the MTPO to address and consider environmental impacts relative to the decisions of
the MTPO early in the planning process:

e Embrace the principles of Context Sensitive Solutions (CSS) as a means of developing
transportation facilities that fit its physical setting and preserves scenic, aesthetic,
historic, and environmental resources, while maintaining safety and mobility.

e Continue to utilize the Region’s GIS to identify environmental features (both physical
and social) early in the planning process as a means of avoidance and/or to establish
early corrective action plans prior to project construction.

e Partner with local, state, and federal resource agencies early in the planning process
to identify potential issues relative to projects under consideration in the MTPQO’s plans
and programs to develop appropriate solutions prior to actually beginning the project
development process.

e Minimize the construction of transportation investments that would impact wetlands.

e Construct greenways as a means of preserving environmentally sensitive lands from
inappropriate development.

Environmental impacts cannot always be avoided. Mitigation is the attempt to offset potential
adverse effects of human activity on the environment. Mitigation, as listed below, is one of the
last steps in the avoidance and minimization process. The mitigation areas and activities will be
consistent with legal and regulatory agencies pertaining to human and natural environments.
Steps to take in the project development process include the following in relation to environmental
impacts:

e Avoid Impacts - The first strategic step in the environmental process is to avoid negative
impacts altogether.

¢ Minimize impacts — If impacts cannot be avoided, they should be minimized by limiting the
degree or magnitude of the proposed activity or project.

e Mitigate Impacts — Typical approaches to mitigation include:

o Redctifying impacts — Repair, rehabilitate, or restore the impacted resource.

o Reducing or eliminating impacts — Preservation and maintenance operations during
the life of the proposed activity or project should seek to reduce or eliminate
environmental impacts over time.

o Compensating for impacts — A substitute or replacement resource or environmental
function of equivalent or greater value could be implemented.

The MTPO will continue to work with the agencies, as defined in the MTPO’s Public Participation
Plan and Consultation process as projects proceed in the project development process, as
appropriate. The MTPO recognizes that not every project will require the same level of mitigation;
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different projects may utilize more mitigation while others require very little. All impacts on
environmentally sensitive areas will be analyzed on a project by project basis to examine what
mitigation strategies are appropriate.

The following mitigation activities will be considered on a project by project basis. For major
construction projects, such as new roadways, or for projects that may have a region-wide
environmental impact, a context sensitive solution process should be considered in which
considerable public participation and alternative design solutions are used to lessen the impact
of the project. The table below details mitigation activities that could be considered to deal with
the primary areas of concern.
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Table 1

Potential Mitigation Activities

Environmental Concern

Potential Mitigation Activities

Water Quality and Hydrology

Avoidance, Minimization, Mitigation; Maintain meanders
in streams; minimize concrete channelization of
streams; reduce use of riprap on river banks opting
instead for natural vegetation; wetland mitigation
banking; implementation of green infrastructure; bridge
sensitive areas; improve stormwater management;
compensation (could include preservation, creation,
restoration, in lieu fees, riparian buffers); use of
reduced-salt or reduced-sand road treatment mixtures
in sensitive areas; use of best practices regarding
herbicide use

Threatened and Endangered
Species, Natural Areas

Avoidance, Minimization, Mitigation; reduction of habitat
fragmentation; habitat banking; Smart Growth
Concepts; wildlife fencing; maintenance of vegetation
along infrastructure rights-of-way; use of native trees,
shrubs, and warm season grasses for stabilization of
disturbed areas; maintenance of important wildlife
movement corridors, possible provision of wildlife
crossings; Memoranda of Agreements for species
management

Noise

Avoidance, Minimization, Mitigation; Truck restrictions
such as the use of engine brakes; noise barriers;
construction schedule considerations; speed control;
pavement material considerations; roadway design
(Context Sensitive Design)

Air Quality and Climate Change

Minimization, Mitigation, Adaptation; Establishing a low-
carbon fuel standard (Icfs); Setting regional targets for
per capita GHG Green House Gas (GHG) reductions
from passenger vehicles; facility energy code
standards; reduce and minimize impacts of exposed
soils; minimization of idling, both passenger and
commercial vehicles through congestion reduction and
on-board technologies for freight transport

Neighborhoods, Communities,
Homes & Businesses

Minimization, Mitigation; Context Sensitive Design;
transit-oriented development (TOD); Smart Growth
concepts; noise abatement; ensuring environmental
justice; avoidance, minimization of agricultural lands;
construction schedule coordination with farm operators;
reimbursements to farm operators for loss of income;
traffic calming design considerations

Cultural Resources

Avoidance, Minimization, Mitigation: Design
considerations, design exceptions, and variances that
avoid or minimize impacts to historic properties should
be considered first. If avoidance or minimization isn’t
possible mitigation measures should be considered in
cooperation with the appropriate resource agencies and
depend on the type of resource being impacted.

Parks and Recreation Areas

Avoidance, Minimization, Mitigation; design
considerations; replacement of impacted facilities

Underground Storage Tanks &
Contaminated Sites

Avoidance, Minimization, Mitigation; design exceptions
and variances; environmental compliance monitoring
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PROCESS

The list below includes agencies to be consulted with during the development of the Long Range
Transportation Plan.

Federal Agencies:
o Environmental Protection Agency (EPA)
National Park Service (NPS)
U.S. Army Corps of Engineers
U.S. Fish and Wildlife Service
U.S. Forest Service

State Agencies & Local Agencies:

e Tennessee Department of Economic and Community Development
Tennessee Department of Environmental and Conservation
Tennessee State Historic Preservation Officer
Tennessee Wildlife Resource Agency
VA Department of Environmental Quality
VA Department of Conservation & Recreation
VA Marine Resources Commission
VA Department of Game & Inland
VA Department of Forestry
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