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1.0 Introduction

The City of Westmoreland is located in northern Middle Tennessee, near the Tennessee border with
Kentucky. Two State Routes provide regional connectivity: Highway 31-E, which runs north-south
through Westmoreland’s commercial district, and SR 52, which runs east-west between the City of
Portland to the west and Macon County to the east. Three intersections are the focus of this study:
the intersection of Old Highway 31-E and SR 52, Highway 31-E and SR 52, and Highway 31-E and
Austin Peay Highway. These intersections have experienced increasing pressure from growth and
development that has negatively affected roadway operations and safety, resulting in some of the
highest crash rates in the metropolitan planning region. Additionally, Highway 31-E and SR 52
provide essential freight access to commercial and industrial areas within the study area.

Planning Process

The purpose of this Community Mobility Plan is to identify transportation infrastructure
recommendations to improve safety and mobility along Highway 31-E and SR 52 in the City of
Westmoreland. This plan provides an overview of existing conditions within the study area and
identifies recommendations and designs to address the most critical safety issues along the two
corridors (Figure 1-1). Additional recommendations are included to improve access between
commercial areas, the Westmoreland downtown, schools, and other community destinations for
people walking, bicycling, and driving.

Recommended improvements were coordinated with existing and planned Tennessee Department of
Transportation (TDOT) projects, the bicycle and pedestrian recommendations included in the ongoing
Sumner County Active Transportation Plan, and county-wide land use planning updates being
coordinated by the Greater Nashville Regional Council (GNRC). Additionally, planning level cost
estimates and funding recommendations were identified to aid implementation efforts.

The planning process was completed in eleven months, as shown in Table 1-1, and included a
Steering Committee of representatives from the City of Westmoreland. Meetings were held with
stakeholders at various project milestones to provide critical input and direction for future planning
tasks, and a project website and interactive mapping tool were utilized to gather input from the
broader community. Key feedback from the virtual public engagement is summarized in Appendix A.
Final improvement recommendations were presented at the City of Westmoreland City Council’s
August 2023 Work Study Session.

Table 1-1. Planning Process Timeline

2022 2023

Task Sept Oct  Nov Dec Jan Feb Mar Apr May Jun July

Public and Stakeholder
Engagement

Existing Conditions and
Needs Assessment

Recommendations
Development

Completion of Plan
Document
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Figure 1-1. Study Area
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Grant Overview

The Tennessee Department of Transportation’s (TDOT) Long Range Planning Division administers the
Transportation Planning Grant (TPG) program to assist both urban and rural areas across Tennessee
by providing planning resources for communities to identify strategies that promote an efficient,
multimodal transportation network. The TPG program is designed to help communities better align
local transportation investments with regional land use planning to better meet statewide
transportation objectives.

The City of Westmoreland was one of the grant recipients for the TPG’s 2022-2023 grant cycle and
received funding to support the development of a Community Mobility Plan for the Highway 31-E and
SR 52 corridors.

Vision, Goals, and Objectives

Based on input from stakeholders, a long-term vision was developed for the Highway 31-E and SR 52
corridors. Four goals were developed to reach that vision, with specific objectives identified that help
provide local stakeholders with actionable steps to promote improved safety and mobility along the
study corridors as well as throughout the City of Westmoreland.

Goal 1: Safety - Promote the safe movement of

all road users.

1.1. Ensure safe and convenient travel Vision Statement
options for all roadway users by
minimizing conflict points through design. Highway 31-E and SR 52in

1.2. Address Americans with Disability Act Westmoreland are safe, accessible,
(ADA) concerns and pedestrian and efficient corridors that connect
infrastructure deficiencies.
people to the places they want to
g0, support access to recreation
and businesses, and facilitate
economic development and an
increased quality of life.

1.3. Identify funding needs for the
construction and maintenance of
infrastructure.

Goal 2: Access, Connectivity, and Mobility -
Improve connectivity and mobility between
Highway 31-E, SR 52, and downtown

Westmoreland.
2.1. Ensure multimodal facilities are integrated into a larger city-wide network.

2.2. Provide access to neighborhoods, parks, businesses, recreational opportunities,
schools, and other community resources by vehicle, walking, and bicycling.

Goal 3: Operational Efficiency - Ensure efficient operation of the Highway 31-E and SR 52 corridors
for all users.

3.1. Recommend solutions to address mobility concerns involving traffic operations along the
corridors.

Goal 4: Economic Development and Quality of Life - Ensure that Highway 31-E and SR 52 can
accommodate the impacts of future development and meets the needs of current corridor users.
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4.1. Align corridor recommendations with current land use planning and active transportation
planning efforts.

4.2. Incorporate previous transportation planning recommendations into the corridor-specific
recommendations included in this community mobility plan.

Figure 1-2. Intersection of Old Highway 31-E and SR 52 (looking north)
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2.0 Existing Conditions and Needs
The following sections detail existing conditions within the City of Westmoreland to provide an
overview of transportation issues and opportunities within the study area.

Demographics

The City of Westmoreland is located within Sumner County, which has experienced a rapid 20.6%
increase in population over the past decade. Westmoreland itself has grown more slowly, from a
population of 2,555 in 2010 to 2,622 people in 2020, according to the Decennial Census.

According to the Census Bureau’s Longitudinal Employer-Household Dynamics survey, of the
approximately 570 people who are employed in the City of Westmoreland, 5.1% live and work within
the city, while 95% live elsewhere and commute in from work. An additional 1,072 people live within
Westmoreland but are employed elsewhere. Key employment sectors in Westmoreland include
education, service, manufacturing, and government. Residents who live in the City of Westmoreland
and commute elsewhere for work primarily travel west into northern Sumner County and east into
Macon County. General employment and wage trends are included in Table 2-1.

Table 2-1. Employment and Wage Trends (2016 - 2020)

Unemployment Rate Poverty Rate Median Income
Westmoreland 5.4% 16.6% $45,030
Sumner County 3.4% 9.9% $69,878
Tennessee 5.3% 14.6% $54,833

Source: U.S. Census, American Community Survey 5-Year Estimates

Zoning

Identifying the City of Westmoreland’s zoning is important for understanding the community’s current
transportation needs, as each zoning category permits different types of development that attract
and generate varying levels of traffic. Within the study area, over 84% of Westmoreland’s acreage is
zoned for residential uses. The rest are zoned for the central business district (1%), general industrial
uses (2%), and the highway services district (13%), as shown in Figure 2-1. This mix of zoning
supports Westmoreland’s existing employers and residents as well as the future developments
expected to occur within the City’s boundaries. These include a large residential development that
will be located off Highway 31-E west of Pleasant Grove Road and north of Ball Park Road. This
development is expected to include two new access points along Highway 31-E to serve more than
250 single family homes, 300 multifamily units, 20,000 square feet of retail space, a fast food
restaurant, and a fuel station and convenience market. The impact of these future developments is
incorporated into the operations modeling for future conditions.

To accommodate future travel in the City of Westmoreland, the Greater Nashville Regional Council’s
(GNRC) 2045 Regional Transportation Plan includes an illustrative project along Highway 31-E to
widen the corridor from two to four lanes from just north of Roundtree Drive to the Tennessee border
with Kentucky. In addition, the Sumner County Active Transportation Plan (ATP) calls for a variety of
walkway, bikeway, and trail improvements in the City of Westmoreland, including a sidepath or
separated bike lane and sidewalk along SR 52 and a paved shoulder along Highway 31-E. The full
list of ATP walkway and bikeway recommendations are included in Appendix B.
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Figure 2-1. Existing Zoning

S
L
\[
Legend
Current Zoning |:| General Industrial (1) D Westmoreland Boundary
[ Gentrel Business District (G1) Low-Density Residential (R1)
- Highway Service District (02) I:I Mediumeensity Residential (R?) (I] 05 1. Miles t




City of Westmoreland Community Mobility Plan - Final 8.07.2023

Safety

Crash data for the study area were evaluated for the past five years (2018 - 2022) using TDOT
eTRIMS data to identify high crash locations along the Highway 31-E and SR 52 corridors that may
warrant safety countermeasures and other types of safety improvements, particularly at the three
primary intersections (Table 2-2).

Over the past five years, 177 crashes occurred within 250 feet of the Highway 31-E and SR 52
corridors within the City of Westmoreland. Of these, the majority of crashes (78.5%) resulted in
property damage only. Of the remaining 38 incidents, 2 crashes (1.1%) resulted in a fatality, 5
crashes (2.8%) resulted in serious injuries, and 31 crashes (17.5%) resulted in minor injuries. As
shown in Figure 2-4, the highest number of crashes were concentrated around the three priority
intersections: Highway 31-E and SR 52, Highway 31-E and Austin Peay Highway, and Old Highway
31-E and SR 52. Of the two fatal crashes, one occurred at the intersection of Old Highway 31-E and
SR 52, and the other occurred along SR 52 at the driveway access to Mike’s Foodland grocery store.

Table 2-2. Reported Crashes (2018 - 2022)

Crash 2018 2019 2020 2021 2022 Total
Description
Nonmotorized 0 0 0 0 0 0
Motorized 15 42 40 40 40 177

Table 2-3 displays the motorized crash summary within the study area between 2018 - 2022,
including reported crash types and associated injuries or property damage.

Table 2-3. Motorized Crash Summary (2018 - 2022)

Sideswipe Sideswipe

Head- Single Rear- . Unknown
Crash Type Angle on Vehicle End (Qppo§|ng .(Sarr)e / Other Total
Direction) Direction)
Fatal 2 0 0 0 0 0 0 2
Serious Injury® 3 1 0 0 1 0 0 5
Minor Injury® 14 0 2 12 1 0 2 31
Property Damage g 4 37 23 2 7 2 103
(Over)2
Property Damage 0 1 1 1 0 0 33 36
(Under)
Total 47 6 40 36 4 7 37 177

1 This represents the total # of crash events, total # of injured person(s) may be higher
2 Filed crash reports per provisions of 55-12-104 T.C.A. in excess of $400 to any person involved
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Figure 2-2. Study Area Crashes (2018 - 2022)
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Traffic Volumes and Operations

TDOT collects information on daily traffic volumes for major roadway corridors across the state.
Reported as Annual Average Daily Traffic (AADT) volumes, this data represents the number of
vehicles that travel along a particular roadway every day of the year on average. The transportation
system in the City of Westmoreland is comprised of roadways with AADT volumes ranging from nearly
400 to more than 13,000 vehicles per day (Figure 2-4). The two primary arterials, Highway 31-E and
SR 52, are more heavily traveled than the City’s collectors and local roadways (Figure 2-5). These
arterials also experience the majority of the area’s commercial freight traffic, which varied between
3% and 10% of Westmoreland’s AADT in 2021.

Figure 2-3. Intersection of Austin Peay Highway and Highway 31-E (looking south)
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Figure 2-4. Annual Average Daily Traffic Volumes (2021)
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Figure 2-5. Roadway Functional Classifications
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Intersection turning movement counts were collected at the three priority intersections within the
study area. Specifically, counts were conducted from 7:00 - 9:00 AM and 4:00 - 6:00 PM on a
typical weekday in November 2022 while local schools were in session. From the counts, it was
determined that the peak hours of traffic flow occur during 7:00 - 8:00 AM and 4:00 - 5:00 PM. The
existing peak hour turning movement volumes are presented in Figure 2-7 and Figure 2-8.

Capacity analyses were performed for the AM and PM peak hours to determine the current operation
of the study intersection. The capacity calculations were performed according to the methods
outlined in the Highway Capacity Manual, 7th Edition. The capacity analyses result in the
determination of a Level of Service (LOS) for an intersection.

Level of Service is used as a measure of how well an intersection or roadway segment operates. LOS
is used to generally describe a road’s traffic conditions and how well it moves vehicles, by comparing
traffic volumes and roadway capacity. A road’s capacity is generally determined by its speed and
number of lanes, and each road is assigned a letter grade between A and F, where LOS A is assigned
to roads with free flow conditions and LOS F represents roads where demand exceeds capacity. For
intersections, the LOS scores are associated with seconds of delay per vehicle. LOS D is typically
considered as the minimum acceptable LOS for an intersection in a developed area. A description of
LOS scores is presented in Table 2-4 for each critical turning movement and is measured in seconds
of delay per vehicle for both signalized and unsignalized intersections.

Table 2-4. Vehicular Level of Service for Intersections

— Unsignalized Delay (Seconds Signalized Delay
LOS Score Description per Vehicle) (Seconds per Vehicle)

A Little or no traffic delay <10 <10

B Short traffic delay >10and < 15 >10 and < 20
C Average traffic delay >15 and < 25 >20 and < 35
D Long traffic delay >25 and < 35 >35 and < 55
E Very long traffic delay >35 and < 50 >55 and < 80
F Extreme traffic delay > 50 > 80

Source: Highway Capacity Manual, 7t Edition

The results of the capacity analyses for the existing conditions at the study intersection are
presented in Table 2-5 and Figure 2-9. As shown, all critical movements operate at LOS D or better in
the AM and PM peak hours. Capacity analyses worksheets are included in Appendix C.

12
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Table 2-5. Existing Peak Hour Levels of Service

Level of Service (Average Delay in sec/veh)

Intersection Turning Movement
AM Peak PM Peak
Highway 3;5{3%8 231and Overall Intersection C(27.3) C(29.1)
Northbound Approach A (9.9) B(11.1)
Highway 31-E/US 231 and Southbound Approach A (9.5) A (10.0)
Austin Peay Highway Eastbound Approach A (9.8) A (10.0)
Westbound Approach A(9.2) A(9.7)
Northbound Approach C(16.1) C(17.6)
SR 52 and Old Highway 31- Southbound Approach C (19.0) C(19.4)
E Eastbound Left-Turn A (8.0) A(7.9)
Westbound Left-Turn A(7.5) A(7.8)

Figure 2-6. Intersection of Highway 31-E and SR 52 (looking south)

13



City of Westmoreland Community Mobility Plan - Final 8.07.2023

Figure 2-7. Existing Peak Hour Turning Movement Counts (AM)
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Figure 2-8. Existing Peak Hour Turning Movement Counts (PM)
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Figure 2-9. Existing Level of Service (LOS)
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3.0 Future Conditions

As Westmoreland continues to grow and develop over the next 30 years, the City’s transportation
system will need to adapt and change to meet the needs of increased demand. To understand the
impacts of future development, forecasted traffic conditions were modeled. The following sections
describe the assumptions used to document known large parcel developments, likely future land use
types, and future mobility needs within the study area.

Zoning and Land Use

Because the City of Westmoreland does not currently have a future land use map, future land use
patterns within the study area have been extrapolated based on existing permitted zoning and
known future development patterns. As described in Section 2, the Highway 31-E and SR 52
corridors are predominantly zoned for residential and commercial uses. Many of the commercially
zoned parcels are currently used as both vacant and agricultural land, particularly those
concentrated around the intersections of SR 52 and Highway 31-E and Highway 31-E and Austin
Peay Highway. These vacant parcels will likely continue to develop into a denser conglomeration of
businesses within the Highway Services District.

As Westmoreland continues to grow, analysis of increased traffic and mobility-related impacts should
be conducted to ensure that the transportation system continues to function safely and efficiently.
The future conditions model included additional traffic generation from the residential development
currently under construction west of Highway 31-E near Pleasant Grove Road, as well as assumed
background growth. These assumptions are for scenario purposes only to see how additional traffic
would impact network operations. Scenario assumptions are further described below.

Traffic Volumes and Operations

In order to account for the traffic growth between now and the design years, background traffic
volumes were established. For this study, the design years are 2032 and 2052, which are 10- and
30-year horizons, respectively. Historic daily traffic volumes were obtained from the eight TDOT count
stations located in the vicinity of the priority intersections. Since 2018, the combined traffic at these
eight TDOT count stations has increased by an average of 1.9% per year. The TDOT count station
data is included in Appendix E.

A yearly growth factor was applied to the existing peak hour (7:00 - 8:00 AM and 4:00 - 5:00 PM)
traffic volumes to account for background growth for the future conditions. The existing peak hour
traffic volumes at the study intersections were increased by 2.0% per year between 2022 and the
design years of 2032 and 2052 to account for anticipated background traffic growth within the study
area. This yearly compounding growth is equivalent to an overall increase of 22% in 2032 and 81%
in 2052 from the existing peak hour traffic volumes.

Additionally, the peak hour traffic volumes generated by the future Pleasant Grove Farms mixed use
development were included as background traffic in the model. The vehicular trips generated by this
new development were estimated in the Pleasant Grove Farms Mixed Use traffic impact study (TIS).
These trips were distributed through the study area to determine the future 2032 and 2052 peak
hour traffic volumes. The land use and density assumptions are included in Table 3-1.

17
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Table 3-1. Background Developments

Name of Development I?(Eed;f Location Land Uses and Densities
254 Single Family Homes
Northwest corner of 328 Multifamily Units
Pleasan.t Grove Farms April 2022 Highway 31-E / US 231 20,000 s.f. of Retail
Mixed Use and Pleasant Grove 3,800 s.f. Fast-Food Restaurant
Road 16 Fueling Position Fuel Center with

Convenience Market

To determine the operation of the study area intersections under future no-build conditions, capacity
analyses were performed for the AM and PM peak hours. The analyses for the future no-build
conditions assumed no improvements were made to the study intersections, essentially leaving
them “as is”, with the same lane configurations and signal timings as the existing conditions.

No-Build Model Results, Horizon Years 2032 and 2052

As shown in Table 3-2 and Table 3-3, under future no-build conditions, the capacity analyses indicate
that the operational performances of the critical movements at the study intersections are generally

expected to continue to operate at the same level of service as under existing conditions or continue
to operate at LOS D or better in the AM and PM peak hours with the following exceptions:

e Highway 31-E/US 231 and SR 52
o The overall intersection is expected to deteriorate from LOS C to LOS E in the 2023
PM peak hour and from LOS C to LOS F in the 2052 AM and PM peak hour.
e SR 52 and Austin Peay Highway
o The northbound approach is expected to deteriorate from LOS B to LOS E in the
2032 PM peak hour and LOS F in the 2052 PM peak hour.
o The southbound approach is expected to deteriorate from LOS A to LOS E in the
2052 AM peak hour and from LOS A to LOS E in the 2052 PM peak hour.
e SR 52 andOld Highway 31 E
o The northbound approach is expected to deteriorate from LOS C to LOS F in the
2052 AM and PM peak hour.
o The southbound approach is expected to deteriorate from LOS C to LOS E in the
2032 AM and PM peak hour and to LOS F in the 2052 AM and PM peak hour.

Capacity analysis worksheets are included in Appendix C.
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Table 3-2. No-Build AM Peak Hour Levels of Service

Level of Service (Average Delay in sec/veh)

Intersection Turning Movement
2022 2032 2052
Hé%hl"vsr{ fé;fggs Overall Intersection C(27.3) D (53.1) F (92.9)
Northbound Approach A (9.9) C(15.4) D (29.4)
Highway 31-£/US " goythbound Approach A (9.5) C (18.0) E (40.1)
23; j‘&?gﬁ‘dvsat;” Eastbound Approach A(9.8) B (13.8) D (25.2)
Westbound Approach A(9.2) B (11.4) B (13.6)
Northbound Approach C(16.1) C(22.2) F (53.9)
SR 52 and Old Southbound Approach C (19.0) E (41.3) F (624.3)
Highway 31 E Eastbound Left-Turn A (8.0) A(8.3) A(8.9)
Westbound Left-Turn A (0.0) A (0.0) A (0.0)

Table 3-3. No-Build PM Peak Hour Levels of Service

Level of Service (Average Delay in sec/veh)

Intersection Turning Movement
2022 2032 2052

Hé%hi”:r{ (fé;fégs Overall Intersection C (29.1) E (62.5) F (113.8)

Northbound Approach B(11.1) E (36.7) F (156.3)
Highway 31-E/US Southbound Approach A (10.0) C (20.5) E (43.2)
2392 5&%’?}‘;2‘; Eastbound Approach A (10.0) B (13.7) C (18.6)
Westbound Approach A(9.7) B (12.3) B (14.5)

Northbound Approach C(17.6) D (26.8) F (101.5)

SR 52 and Old Southbound Approach C(19.4) E (47.7) F (1224.3)
Highway 31 E Eastbound Left-Turn A(7.9) A(8.2) A (8.8)
Westbound Left-Turn A(7.8) A(8.1) A (8.6)

The background peak hour traffic volumes and LOS scores for horizon years 2032 and 2052 are
presented in Figure 3-1 through Figure 3-6. Capacity analyses worksheets are included in Appendix

C.

19



City of Westmoreland Community Mobility Plan - Final 8.07.2023

Figure 3-1. Projected 2032 Volumes (AM)
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Figure 3-2. Projected 2032 Volumes (PM)
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Figure 3-3. Projected 2052 Volumes (AM)
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Figure 3-4. Projected 2052 Volumes (PM)
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Figure 3-5. No-Build Levels of Service (2032)
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Figure 3-6. No-Build Levels of Service (2052)
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Build Model Results, Horizon Years 2032 and 2052

As shown in Table 3-2 and Table 3-3, the three study intersections are expected to deteriorate in the
future no-build scenarios. Additional analysis was conducted to determine potential mitigation to
improve the future conditions. Based on the traffic volumes and intersection geometries, as well as
input from community stakeholders and the public, the following improvements were modeled as the
build scenario:

e Highway 31-E/US 231 and SR 52
o Upgrade signal detection system and develop a new time of day signal timing plan
e Highway 31-E/US 231 and SR 52
o Install a two-lane roundabout
e Highway 31-E/US 231 and Old Highway 31-E
o Install left-turn lanes on the eastbound and westbound approaches by horizon year
2032 and a signal by 2052.

The results of the build scenario capacity analysis are shown in Table 3-4 and Table 3-5 for both
horizon years (2032 and 2052).

Table 3-4. Build AM Peak Hour Levels of Service

Level of Service (Average Delay in sec/veh)

. Turning . .
Intersection Movement 2022 No-Build Build
2032 2052 2032 2052
Highway 31- Overall
E/US 231 and | . C(27.3) D (53.1) F (92.9) C(24.1) D (53.5)
ntersection
SR 52
Northbound
Approach A (9.9) C(15.4) D (29.4) A (4.6) A (5.4)
Highway 31- Southbound A 1 E (40.1 A A(74
E/US 231 and Approach (9.5) C (18.0) (40.1) (5.9) (7.4)
Austin Peay Eastbound
Highway Approach A (9.8) B (13.8) D (25.2) A (8.2) C (18.3)
Westbound
Approach A(9.2) B (11.4) B (13.6) A (5.0) A(7.7)
Overall
Intersection B (16.5)
Northbound
Approach C(16.1) C(22.2) F (563.9) C(21.8)
SR 52 and Old Southbound
Highway 31 E Approach C (19.0) E (41.3) F (624.3) C(39.9)
Eastbound
Left-Turn A (8.0) A (8.3) A (8.9) A (8.6)
Westbound
Left-Turn A (0.0) A (0.0) A (0.0) A (0.0)
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Table 3-5. Build PM Peak Hour Levels of Service

Level of Service (Average Delay in sec/veh)

Intersection MT“""”g N No-Build Build
ovemen 2022
2032 2052 2032 2052
Highway 31- Overall
E/US 231 and | . C(29.1) E (62.5) F (113.8) C(31.4) D (54.2)
ntersection
SR 52
Northbound
Approach B (11.1) E (36.7) F (156.3) A (6.6) A(9.1)
Highway 31- Southbound A1 5 E (43.2 A A7
E/US 231 and Approach (10.0) C (20.5) (43.2) (5.5) (7.3)
Austin Peay Eastbound
Highway Approach A (10.0) B (13.7) C (18.6) A (8.6) C(15.4)
Westbound
Approach A(9.7) B (12.3) B (14.5) A (9.6) C(17.5)
Overall
Intersection B(12.8)
Northbound
Approach C(17.6) D (26.8) F (101.5) D (36.1)
SR 52 and Old Southbound
Highway 31 E Approach C(19.4) E (47.7) F (1224.3) E (45.2)
Eastbound
Left-Turn A(7.9) A (8.2) A (8.8) A (8.4)
Westbound
Left-Turn A(7.8) A(8.1) A (8.6) A(8.1)

The projected peak hour traffic volumes and LOS scores for horizon years 2032 and 2052 are
presented in Figure 3-7 through Figure 3-8. Capacity analyses worksheets are included in Appendix
C.
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Figure 3-7. Future Build Levels of Service (2032)
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Figure 3-8. Future Build Levels of Service (2052)
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4.0 Recommendations

As established in the existing and future conditions of this report, the intersections of Old Highway
31-E and SR 52, Highway 31-E and SR 52, and Highway 31-E and Austin Peay Highway are
forecasted to experience continued pressure from commercial and residential growth in the
Westmoreland area. Without careful planning and targeted capital investments to support this
growth, future mobility and safety conditions will likely worsen. Additionally, because of the lack of
nonmotorized facilities, significant barriers currently exist for people walking and cycling within City of
Westmoreland and within the vicinity of the three priority intersections.

The recommendations included in this chapter will help address existing and future safety and
operational concerns within the study area for all roadway users. The vehicular recommendations
seek to address both safety and operational concerns for people driving through the three primary
intersections, while the walkway and bikeway recommendations resolve network gaps and safety
issues for people using active modes. The walkway and bikeway improvements build upon the
recommendations included in the Sumner County Active Transportation Plan, which was completed
in 2022.

The following sections describe the recommended improvements for the priority intersections in
more detail. The implementation timeframes shown in each table are loosely correlated with the cost
and effort required for implementation, as well as through input from the steering committee, as
described below.

¢ Nearterm: recommendations (O to 3 years) could be constructed or implemented
immediately and require minimal design and construction.

e Mid-term: recommendations (3 to 6 years) require additional traffic data collection and
analysis, as well as more survey, design, and subsurface excavation during construction.

e Long-term: Long-term recommendations (6 years and longer) would require substantial right-
of-way acquisition, additional public and stakeholder engagement, and/or are more
significant financial investment.

Cost estimates were developed using TDOT’s Planning Level Cost Estimating Tool, using 2021
Average Unit Prices with a 40% contingency applied for engineering and construction phases.
Additional detailed information regarding each recommendation’s cost estimate can be found in
Appendix F.
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Vehicular Recommendations

The vehicular recommendations for the intersections of Old Highway 31-E and SR 52, Highway 31-E
and SR 52, and Highway 31-E and Austin Peay Highway are included in Table 4-1.

The signal detection and time of day plan recommendation (Project ID 1) applies to the existing
signal at the intersection of Highway 31-E and SR 52 and maintains the current lane configuration.
The recommended installation of left-turn lanes on the eastbound and westbound approaches to the
intersection of Old Highway 31-E and SR 52 (Project ID 2) will improve traffic operations and provide
a staging area for left-turning vehicles. By the mid-term horizon, a signal (Project ID 3) could be
installed at this location as warranted by crashes and traffic volumes. The final recommendation
(Project ID 4) is a two-lane roundabout at the intersection of Austin Peay Highway and Highway 31-E.
This roundabout addresses both safety and operational concerns at this location and functions well
in the 2032 and 2052 planning horizons.

The vehicular recommendations are shown in Figure 4-1, the concept diagrams for each intersection
are shown in Figure 4-2, Figure 4-3, and Figure 4-4, and more detailed planning level cost estimates
and labeled concept diagrams are included in Appendix F and Appendix G, respectively.

Table 4-1. Vehicular Recommendations

ID Recommendation Location Type Timeframe Cost (2021
Dollars)
Install signal detection (e.g., Intersection of Signal
1 radar) and establish time of Highway 31-E Im ro%ement Near-term $281,000
day plan at existing signal and SR 52 P
Install left-turn lanes on . .
2 eastbound and westbound Intersectlpn of SR 52 Capital Long-term $13,100
and Old Highway 31-E  Improvement
approaches
Install signal if Intersection of SR 52 Capital .
3 warranted and Old Highway 31-E  Improvement Mid-term $264,000
Intersection of Austin Capital
4 Two-lane roundabout Peay Hwy and P Long-term $1,750,000
Improvement

Highway 31-E
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Figure 4-1. Vehicular Recommendations
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Figure 4-2. Concept Diagram - Intersection of Old Highway 31-E and SR 52
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Figure 4-3. Concept Diagram - Intersection of Austin Peay Highway and Highway 31-E
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Figure 4-4. Concept Diagram - Intersection of Highway 31-E and SR 52
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Bicycle and Pedestrian Recommendations

The following bicycle and pedestrian recommendations (Table 4-2) address the lack of walking and
bicycling facilities at the intersections of Old Highway 31-E and SR 52, Highway 31-E and SR 52, and
Highway 31-E and Austin Peay Highway and throughout the broader Westmoreland community.
These recommendations build upon those included in the Sumner County Active Transportation Plan
(ATP), which identified a network of interconnected facility types to improve the safety and mobility of
active modes in Westmoreland. The recommendations included in this plan further clarify the project
concepts included in the ATP and identify more details regarding facility type, location, and design at
the three priority intersections.

The sidepath, sidewalk, and bicycle boulevard recommendations serve to build a network of
interconnected routes between downtown Westmoreland and the residential and commercial areas
along Highway 31-E and SR 52 (Project IDs 5, 7, 8, 10); an additional sidewalk recommendation
(Project ID 6) addresses a sidewalk gap along Old Highway 31-E and Hawkins Drive and provides a
safe route to access Westmoreland’s elementary, middle, and high schools. The paved shoulder
recommendation (Project ID 9) seeks to improve the safety of the existing shoulder by providing gaps
in the rumble strip for cyclists. The sidepath recommendation along the east side of Park Street
(Project ID 11) is a priority project from the ATP and would provide a critical connection between
downtown Westmoreland, the public library, Westmoreland’s schools, and the Expo Center on
Fleetwood Drive. The Signature Trail recommendation (Project ID 12) is a small segment of the
broader Signature Trail proposed in the ATP that is highlighted as a priority in this plan to provide a
low stress crossing of SR 52 for active modes.

The bicycle and pedestrian recommendations are shown in Figure 4-5, and more detailed planning
level cost estimates and concept sheets for these recommendations are included in Appendix F and
Appendix G.

Table 4-2. Bicycle and Pedestrian Recommendations

Width Time- Cost (2021
ID Rec From To (Ft) Type frame Dollars)
Sidepath on .
5 north side of New Hope Highway 31- 10ft Sidepath  Long-term  $2,299,960
Road E/US 231
SR 52
Sidewalk on
east side of Old Fleetwood
6 Highway 31-E, SR 52 . 6ft Sidewalk  Longterm $1,127,360
. Drive
south side of
Hawkins Drive
Bicycle Long-term
boulevard on
Austin Pea Bicycle (should
7 . y SR 52 Borders Street  Varies y be paired  $37,030
Highway and Boulevard .
with IDs 9
New Hope and 6)
Road
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Table 4-2. Bicycle and Pedestrian Recommendations, continued

Width Time- Cost (2021
D Rec From To (Ft) Type frame Dollars)

Sidepath along
Austin Peay
Highway (on
north side
between

8 Borders Stand Borders Street  Oakwood Drive  10ft Sidepath Long-term  $2,099,160
US 231, then
on south side
between US
231 and
Oakwood Dr)

Paved

shoulders on
9 both sides of Westmoreland  Pleasant Grove Varies Paved Mid-term $228,540
. Boundary Road Shoulder
Highway 31-

E/US 231

Sidewalks on
both sides of Austin Peay
10 Highway 31- SR 52 Highway

E/US 231

6ft Sidewalk  Longterm $589,680

Sidepath on Westmoreland
11  east side of Hawkins Drive 10ft Sidepath Near-term $958,545

Park Street Greenway
Signature Trail Locust Street/ Off-Road

12  Connection Tunnel Road Westmoreland  10ft Shared Long-term $235,875
under SR 52 Greenway Use Path

Note: All sidewalk and sidepath recommendations along state routes should comply with the guidance and
standards outlined in TDOT’s Multimodal Design Guidelines and the Multimodal Chapter of the Roadway
Design Manual. ID 5 may require adjustments to existing guardrails present at this location.

37



City of Westmoreland Community Mobility Plan - Final 8.07.2023

Figure 4-5. Bicycle and Pedestrian Recommendations
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Various funding opportunities are available to the City of Westmoreland to support the planning,
construction, maintenance, and operation of the multimodal transportation recommendations
included in this report. Table 4-4 summarizes the funding opportunities that could be utilized by the
City for future transportation investments ranging from new roadways, existing infrastructure
modifications, walkway and bikeway expansion, and other future activities. In addition to the grant
opportunities listed in the table, some projects could be addressed through the City’s capital
improvement budget or through TDOT’s roadway resurfacing projects.

Because of eligibility requirements, some of these funding sources may require partnerships with
TDOT, Sumner County, and/or the Greater Nashville Regional Council to assist with applications or
grant administration. In addition, some improvements could be constructed in partnership with
developers, as parcels continue to develop.

Table 4-3. Funding Sources for Implementation

Administering

Grant/Program Agency Program Focus Eligibility Funding Details
Tennessee .
Local Parks and = Department of Funding for the purchase of . o
. ; land for parks, greenways, City or county 50% match
Recreation Fund = Environment . > .
recreational facilities, natural governments required

(LPRF)

Multimodal
Access Grant
(MMAG)

Project Diabetes

Recreation
Trails Program
(RTP)

and
Conservation

TDOT
Multimodal
Transportation
Resources
Division

Tennessee
Department of
Health

Tennessee
Department of
Environment
and
Conservation

areas, and trail development

Pedestrian, bicycle, and transit
infrastructure projects on state
routes, including road diets,
active transportation facilities,
and pedestrian-scale lighting

Design and construction of
facilities that support healthy
communities, such as
greenways, fitness equipment,
playgrounds, sports facilities,
and walking trails; also
supports educational and
community health programs

Funding for hard and soft-
surface trails, maintenance,
restoration, construction, and
trailside facilities, including land
acquisition

Projects within
at-risk or
distressed
counties are
prioritized

All government
agencies

Government
agencies and
some non-
profits;
projects must
be on publicly
owned land

5% local match
required; state
match not to
exceed $950,000

Category A grants
are funded up to
$150,000 per
year forup to 3
years. Category B
grants are funded
up to $15,000
per year for up to
2 years.

20% match
required
(maximum of
$200,000)
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Table 4 4. Funding Sources for Implementation, continued

Administering

Grant/Program Agency Program Focus Eligibility Funding Details
Development of comprehensive
Safe Streets United States safety action plans, including Cities,

and Roads for
All

Surface
Transportation
Block Grant
(STBG)

Transportation
Alternatives
Program (TAP)

Transportation
Planning Grant
(TPG)

Department of
Transportation

FHWA

TDOT Local
Programs
Development
Office

TDOT Long
Range Planning
Division Office
of Community
Transportation

planning, design, and
construction/implementation of
projects or strategies identified
in safety action plans

Construction and maintenance
of highways, bridges, tunnels,
pedestrian and bicycle
infrastructure, transit capital
projects, and more

Construction of on- and off-road
bicycle and pedestrian facilities,
pedestrian
bridges/underpasses, bicycle
and pedestrian amenities, rail-
to-trail projects, scenic
overlooks, and safe routes to
school projects

Development of a variety of
planning topics, including active
transportation plans, safety
plans, corridor studies
(including road diet
evaluations), transportation
resilience and/or sustainability
plans, among others

counties, and
MPOs

Cities with a
population of
at least 5,000

All government
agencies

Cities and
counties

20% match
required

20% match
typically required -
in some cases,
TDOT will provide
match funding by
request. For some
safety-related
projects, 100%
federal funding is
available

20% local
construction
match required,
plus all
preliminary
engineering,
design, and right-
of-way expenses

10% local match
required; state
match not to
exceed $200,000
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5.0 Conclusion

The infrastructure recommendations included in this plan seek to address the safety and operational
concerns present at the intersections of Old Highway 31-E and SR 52, Highway 31-E and SR 52, and
Highway 31-E and Austin Peay Highway, as well as the lack of safe and connected walkways and
bikeways in the broader Westmoreland area. By investing in the transportation system at the priority
intersections and throughout the City, Westmoreland will be able to create a safe, functional
multimodal network that meets the needs of all roadway users now and into the future, whether they
walk, bicycle, or drive in the area.
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Appendix A - Public and Stakeholder Engagement
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Summary of Public and Stakeholder Engagement

The public and stakeholder engagement strategy for this Community Mobility Plan included outreach
to the public as well as technical coordination meetings with City of Westmoreland staff. Feedback
from the public informed the development of the vision statement, plan goals, opportunities and
challenges, and project recommendations.

Steering Committee Meetings

A steering committee was developed to provide feedback during each stage of the planning process,
and committee members provided guidance and direction on a variety of topics, including key
problem areas, recommendation concepts, the public engagement strategy, advertising, and
technical analyses. The steering committee was comprised of members of the City of Westmoreland
staff, including a representative from the police department and the finance department, as well as
a representative from the Greater Nashville Regional Council. The steering committee met three
times during the planning process.

Virtual Public Engagement

A study webpage was developed to gather feedback from the public throughout the planning process
and included background information, schedule, contact information, and an interactive map and
survey. The interactive mapping feature and survey allowed participants to provide feedback on their
priorities for the transportation system, identify preferred improvements for the study area, as well
as provide general comments about opportunities and challenges in Westmoreland more broadly.
The study webpage was visited by approximately 93 unique users and the survey was completed by
16 respondents.

Key Findings

Input from the stakeholder meetings and survey helped inform the vision statement, goals, and
objectives that provided the framework to develop project recommendations. Key findings from the
public and stakeholder engagement included:

e Maintenance of the existing roadway network was the top transportation priority, followed by
improved safety and improved traffic operations;

e Support for project concepts that would improve traffic operations and safety, including
additional or lengthened turn lanes at intersections, the use of technology to manage
intersections (e.g., video and sensors), and additional roadway lighting;

e Safe routes to school were the top bicycle and pedestrian priority, followed by sidewalks
along the priority study corridors, and improved walking and biking connections between
neighborhoods, business, parks, and other community resources;

e Support for roundabouts to improve traffic flow and safety at the priority intersections;

e Safety concerns at the signalized intersection of Highway 31-E and SR 52, as well as the
intersection of Old Highway 31-E and SR 52; and,

e Desire for geometric changes at the priority intersections to improve traffic operations.
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Appendix B - Sumner County Active Transportation Plan Recommendations
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Recommendation Facility From To Type

Install S|dep_ath or Forrest Chapel Sumner County Sidepath or
separated bike lane SR 52 Road Boundary (near Separated Bike Lane
and sidewalk Clyde Wix Road) P
Install S|dep_ath or Coleytown James Brown Sidepath or
separated bike lane Road/Sumner SR 52 .

) ) Road Separated Bike Lane
and sidewalk Drive
Install S|dep_ath or Old Highway Johnny Spears . Sidepath or
separated bike lane Sumner Drive .

) 31-E Road Separated Bike Lane
and sidewalk
Install sidepath or Park

separated bike lane
and sidewalk

Develop “Signature
Rail” - Off Road
Shared-Use Path

Develop Off Road
Shared-Use Path

Develop Off Road
Shared-Use Path

Develop Off Road
Shared-Use Path

Develop Off Road
Shared-Use Path

Install Bike Lane

Install Bike Lane

Install Sidewalks

Install Sidewalks

Install Sidewalks

Street/Hawkins
Drive

Abandoned Rail
Right-of-Way

Utility
Easement

New Facility

New Facility

New Facility

Austin Peay
Highway

Pleasant Grove
Road

Old Highway
31-E

Hawkins Drive

Oak Street

Dobbs Avenue

Bethpage, TN

Johnny Spears
Road

Hawkins Drive

Eastern Terminus

of Lake Road

Kelly Boulevard
(near water
tower)

Walnut Street

Epperson Springs

Road

Coleytown Road

Old Highway 31-E

Jefferson Street

B-2

Fleetwood Drive

Locust Street

SR 52

Westmoreland
Middle School

Lake Road/Western
End of
Westmoreland City
Lake

Walnut Street (south
of fire department)

Pleasant Grove
Road

North 1st Street

Henry Harris Road

Fleetwood Drive

Harrison Street

Sidepath or
Separated Bike Lane

Off Road Shared-Use
Path

Off Road Shared-Use
Path

Off Road Shared-Use
Path

Off Road Shared-Use
Path

Off Road Shared-Use
Path

Bike Lane

Bike Lane

Sidewalk

Sidewalk

Sidewalk



City of Westmoreland Community Mobility Plan - Final 8.07.2023

Recommendation

Facility

From

To

Type

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Install Advisory Lane
or Paved Shoulder

Establish Bicycle
Boulevard

Establish Bicycle
Boulevard

Old Highway
31-E

Austin Peay
Highway

Austin Peay
Highway

Highway 31-E

Fleetwood
Drive

Ball Park Road

Lake Road

Pleasant Grove
Road

Jefferson Street

Walnut Street/
Epperson

Springs Road/
Bledsoe Street

Henry Harris
Road

Borders Street

Pleasant Grove
Road

Phillips Hollow
Road

Hawkins Drive

Western
Terminus of Ball
Park Road

Pleasant Grove

Road

North 1st Street

Oak Street

Austin Peay
Highway

KY/TN Border

Walnut Street

Dean Street

Austin Peay Highway

Pleasant Grove
Road

Pleasant Grove
Road

Eastern Terminus of
Lake Road

Highway 31-E

Epperson Springs
Road

Austin Peay Highway

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Advisory Lane or
Paved Shoulder

Bicycle Boulevard

Bicycle Boulevard

B-3
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Generated with VISTRO

Version 2022 (SP 0-3)

Westmoreland Traffic Study
Scenario 1: 1 Existing AM

Vistro File: M:\...\Westmoreland TPG - Traffic Model.vistro

Report File: M:\...\Existing AM.pdf

Westmoreland Traffic Study

Intersection Analysis Summary

Scenario 1 Existing AM
12/6/2022

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized HECzjl\i{[Iigrtmh SB Thru 0.434 27.3 C
2 US 231/Austin Peay All-way stop Hézjl\ifigrt]h NB Left 0.261 9.7 A
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 0.244 21.1 C

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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Generated with VISTRO

Version 2022 (SP 0-3)

Westmoreland Traffic Study

Scenario 1: 1 Existing AM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 27.3
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.434
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
KGI 2 12/6/2022



Generated with VISTRO

Version 2022 (SP 0-3)

Westmoreland Traffic Study
Scenario 1: 1 Existing AM

Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 115 186 89 54 299 36 25 66 135 259 148 69
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 115 186 89 54 299 36 25 66 135 259 148 69
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 29 47 22 14 75 9 6 17 34 65 37 17
Total Analysis Volume [veh/h] 115 186 89 54 299 36 25 66 135 259 148 69
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
KCI 3 12/6/2022
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Version 2022 (SP 0-3)

Westmoreland Traffic Study

Scenario 1: 1 Existing AM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fixed time

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 16 36 16 36 16 36 16 36
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
KCI 4 12/6/2022
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Version 2022 (SP 0-3)

Westmoreland Traffic Study

Scenario 1: 1 Existing AM

Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R
C, Cycle Length [s] 104 104 104 104 104 104 104 104 104 104 104 104
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00

12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00

g_i, Effective Green Time [s] 46 32 32 46 32 32 46 32 32 46 32 32
g/C, Green/ Cycle 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31
(v/s)_i Volume / Saturation Flow Rate | 0.10 0.11 0.06 0.05 0.18 0.03 0.02 0.04 0.09 0.21 0.09 0.05
s, saturation flow rate [veh/h] 1142 1683 1431 1179 1683 1431 1217 1683 1431 1227 1683 1431

c, Capacity [veh/h] 465 518 440 536 518 440 568 518 440 613 518 440
d1, Uniform Delay [s] 18.75 | 28.02 | 26.58 | 17.14 | 30.31 | 25,57 | 16.67 | 2594 | 27.52 | 19.35 | 27.33 | 26.19
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 1.27 1.94 1.03 0.38 4.64 0.36 0.15 0.51 1.80 213 1.39 0.76
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.25 0.36 0.20 0.10 0.58 0.08 0.04 0.13 0.31 0.42 0.29 0.16
d, Delay for Lane Group [s/veh] 20.02 | 29.96 | 27.61 | 1752 | 3494 | 2593 | 16.81 | 26.45 | 29.32 | 21.48 | 28.71 | 26.94

Lane Group LOS C C o] B o] o] B C C C o] C

Critical Lane Group Yes No No No Yes No No No Yes Yes No No
50th-Percentile Queue Length [veh/In] 1.80 3.86 1.75 0.80 6.89 0.68 0.36 1.25 2.77 4.45 2.98 1.33
50th-Percentile Queue Length [ft/In] 45.06 | 96.44 | 43.77 | 19.88 | 172.25 | 16.91 8.97 31.22 | 69.28 | 111.23 | 74.42 | 33.34
95th-Percentile Queue Length [veh/In] 3.24 6.94 3.15 1.43 11.19 1.22 0.65 2.25 4.99 7.91 5.36 2.40
95th-Percentile Queue Length [ft/In] 81.11 | 17359 | 78.78 | 35.78 | 279.87 | 30.45 | 16.15 | 56.19 | 124.71 | 197.71 | 133.95 | 60.01
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Generated with VISTRO Westmoreland Traffic Study

Version 2022 (SP 0-3) Scenario 1: 1 Existing AM

Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 20.02 | 29.96 | 27.61 | 1752 | 3494 | 2593 | 16.81 | 26.45 | 29.32 | 21.48 | 28.71 | 26.94

Movement LOS o] o] o] B o] o] B o] o] o] o] o]

d_A, Approach Delay [s/veh] 26.49 31.69 27.10 24.52
Approach LOS (¢} (¢} (¢} (¢}

d_I, Intersection Delay [s/veh] 27.32
Intersection LOS C
Intersection V/C 0.434

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersectign

Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 577 577 577 577
d_b, Bicycle Delay [s] 26.33 26.33 26.33 26.33
I_b,int, Bicycle LOS Score for Intersection 2.203 2.201 1.933 2.345
Bicycle LOS B B A B
Sequence

Ring 1| 1 2 3 4 - - - - - - - - - - - -
Ring2| 5 6 7 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - R
Ring 4| - - - - - - - - - - - - - - - -

i i i
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Version 2022 (SP 0-3)

Westmoreland Traffic Study
Scenario 1: 1 Existing AM

Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: All-way stop Delay (sec / veh): 9.7
Analysis Method: HCM 7th Edition Level Of Service: A
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.261
Intersection Setup
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 1 0 1 0
Entry Pocket Length [ft] 465.00 420.00 | 130.00 125.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 103 165 8 8 221 16 15 19 159 20 29 11
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 103 165 8 8 221 16 15 19 159 20 29 11
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 26 41 2 2 55 4 4 5 40 5 7 3
Total Analysis Volume [veh/h] 103 165 8 8 221 16 15 19 159 20 29 11
Pedestrian Volume [ped/h]
KCI 7 12/6/2022
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM

Intersection Settings

Lanes
Capacity per Entry Lane [veh/h] 614 660 646 661 562 681 548 612
Degree of Utilization, x 0.22 0.21 0.19 0.19 0.03 0.26 0.04 0.07

Movement, Approach, & Intersection Results

95th-Percentile Queue Length [veh] 0.86 0.78 0.69 0.68 0.08 1.04 0.11 0.21
95th-Percentile Queue Length [ft] 21.44 19.58 17.35 16.89 2.06 26.09 2.84 523
Approach Delay [s/veh] 9.92 9.47 9.80 9.17
Approach LOS A A A A

Intersection Delay [s/veh] 9.69
Intersection LOS A

i
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Version 2022 (SP 0-3)

Westmoreland Traffic Study

Scenario 1: 1 Existing AM

Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 211
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.244
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 3 18 1 84 34 58 115 142 1 0 187 100
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 3 18 1 84 34 58 115 142 1 0 187 100
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 1 5 0 21 9 15 29 36 0 0 47 25
Total Analysis Volume [veh/h] 3 18 1 84 34 58 115 142 1 0 187 100
Pedestrian Volume [ped/h]
KCI 9 12/6/2022



Generated with VISTRO Westmoreland Traffic Study

Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Intersection Settings
Priority Scheme Stop Stop Free Free
Flared Lane No No

Storage Area [veh]

Two-Stage Gap Acceptance No No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.01 0.05 0.00 0.24 0.09 0.07 0.09 0.00
d_M, Delay for Movement [s/veh] 18.09 | 16.11 9.68 21.11 | 2040 | 15.14 7.96
Movement LOS o] o] A o] o] o] A A A A A
95th-Percentile Queue Length [veh/In] 0.20 0.20 0.20 1.95 1.95 1.95 0.20 0.20 0.20 0.00 0.00
95th-Percentile Queue Length [ft/In] 5.06 5.06 5.06 48.80 | 48.80 | 48.80 5.12 5.12 5.12 0.00 0.00
d_A, Approach Delay [s/veh] 16.09 19.00 3.55 0.00
Approach LOS (¢} (¢} A A
d_I, Intersection Delay [s/veh] 6.21
Intersection LOS C
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Study Intersections

E 2022 Maxar

B 2022 Mignosoft Corporation

BCENE S (Z022) Distribution Airbus 15

Microsoft product screen shot reprinted with permission frem Microsoft Corporation.
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Lane Configuration and Traffic Control

virbus D5
shof reprinted with permission from Mic
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Traffic Volume - Base Volume

virbus D5
shof reprinted with permission from Mic
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Traffic Volume - In-Process Volume

virbus D5
shof reprinted with permission from Mic
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM

Traffic Volume - Net New Site Trips

virbus D5
shof reprinted with permission from Mic
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Traffic Volume - Other Volume

virbus D5
shof reprinted with permission from Mic
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Traffic Volume - Future Total Volume

virbus D5
shof reprinted with permission from Mic
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Version 2022 (SP 0-3) Scenario 1: 1 Existing AM
Traffic Conditions

NES [
Mizrosoft product

~Delay: 21.11

LOS: C
VIC: 0.24 K

Delay: 27.32
LOS: C
VIC: 0.434

Delay: 9.69
LOS: A ‘\
;
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Version 2022 (SP 0-3)

Westmoreland Traffic Study
Scenario 2: 2 Existing PM

Vistro File: M:\...\Westmoreland TPG - Traffic Model.vistro

Report File: M:\...\Existing PM.pdf

Westmoreland Traffic Study

Intersection Analysis Summary

Scenario 2 Existing PM
12/6/2022

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized HEC;I\i{[Iint]h NB Right 0.399 291 C
2 US 231/Austin Peay All-way stop Hézjl\ifigrt]h NB Left 0.354 10.5 B
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 0.249 22.2 C

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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Westmoreland Traffic Study

Scenario 2: 2 Existing PM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 291
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.399
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
KGI 2 12/6/2022
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Westmoreland Traffic Study
Scenario 2: 2 Existing PM

Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 170 313 266 80 205 48 67 214 104 118 114 84
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 170 313 266 80 205 48 67 214 104 118 114 84
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 43 78 67 20 51 12 17 54 26 30 29 21
Total Analysis Volume [veh/h] 170 313 266 80 205 48 67 214 104 118 114 84
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Westmoreland Traffic Study

Scenario 2: 2 Existing PM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fixed time

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 16 36 16 36 16 36 16 36
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
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Westmoreland Traffic Study

Scenario 2: 2 Existing PM

Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R
C, Cycle Length [s] 104 104 104 104 104 104 104 104 104 104 104 104
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00

12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00

g_i, Effective Green Time [s] 46 32 32 46 32 32 46 32 32 46 32 32
g/C, Green/ Cycle 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31
(v/s)_i Volume / Saturation Flow Rate | 0.14 0.19 0.19 0.08 0.12 0.03 0.05 0.13 0.07 0.10 0.07 0.06
s, saturation flow rate [veh/h] 1193 1683 1431 1010 1683 1431 1229 1683 1431 1152 1683 1431

c, Capacity [veh/h] 530 518 440 428 518 440 590 518 440 513 518 440
d1, Uniform Delay [s] 18.67 | 30.62 | 30.62 | 1848 | 28.38 | 25.79 | 17.02 | 28.55 | 26.88 | 18.06 | 26.73 | 26.48
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 1.59 5.16 6.04 0.96 2.26 0.50 0.39 2.43 1.26 1.04 0.98 0.96
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.32 0.60 0.60 0.19 0.40 0.11 0.11 0.41 0.24 0.23 0.22 0.19
d, Delay for Lane Group [s/veh] 20.26 | 35.78 | 36.66 | 19.44 | 30.64 | 26.29 | 17.41 | 30.98 | 28.14 [ 19.10 | 27.71 | 27.44

Lane Group LOS C D D B o] o] B C C B o] C

Critical Lane Group No Yes No Yes No No No Yes No Yes No No
50th-Percentile Queue Length [veh/In] 2.75 7.32 6.33 1.23 4.32 0.91 0.99 4.55 2.07 1.83 2.23 1.65
50th-Percentile Queue Length [ft/In] 68.75 | 183.09 | 158.28 | 30.71 | 108.01 | 22.78 | 24.72 | 113.63 | 51.84 | 45.84 | 55.84 | 41.13
95th-Percentile Queue Length [veh/In] 4.95 11.76 | 10.46 2.21 7.73 1.64 1.78 8.04 3.73 3.30 4.02 2.96
95th-Percentile Queue Length [ft/In] 123.75 | 294.05 | 261.45 | 55.28 | 193.23 | 41.00 | 44.50 | 201.04 | 93.32 | 82.51 | 100.52 | 74.03
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 20.26 | 35.78 | 36.66 | 19.44 | 30.64 | 26.29 | 17.41 | 30.98 | 28.14 | 19.10 | 27.71 | 27.44

Movement LOS o] D D B o] o] B o] o] B o] o]

d_A, Approach Delay [s/veh] 32.57 27.32 27.85 24.43
Approach LOS (¢} (¢} (¢} (¢}

d_I, Intersection Delay [s/veh] 29.13
Intersection LOS C
Intersection V/C 0.399

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersectign

Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 577 577 577 577
d_b, Bicycle Delay [s] 26.33 26.33 26.33 26.33
I_b,int, Bicycle LOS Score for Intersection 2.795 2.109 2.195 2.081
Bicycle LOS C B B B
Sequence

Ring 1| 1 2 3 4 - - - - - - - - - - - -
Ring2| 5 6 7 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - R
Ring 4| - - - - - - - - - - - - - - - -

i i i
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Westmoreland Traffic Study
Scenario 2: 2 Existing PM

Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: All-way stop Delay (sec / veh): 10.5
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.354
Intersection Setup
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 1 0 1 0
Entry Pocket Length [ft] 465.00 420.00 | 130.00 125.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 87 308 52 24 233 19 17 33 86 30 27 23
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 87 308 52 24 233 19 17 33 86 30 27 23
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 22 77 13 6 58 5 4 8 22 8 7 6
Total Analysis Volume [veh/h] 87 308 52 24 233 19 17 33 86 30 27 23
Pedestrian Volume [ped/h]
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Intersection Settings

Lanes

Capacity per Entry Lane [veh/h] 633 674 623 643 524 613 517 587
Degree of Utilization, x 0.35 0.33 0.22 0.21 0.03 0.19 0.06 0.09

Movement, Approach, & Intersection Results

95th-Percentile Queue Length [veh] 1.59 1.45 0.84 0.81 0.10 0.71 0.18 0.28
95th-Percentile Queue Length [ft] 39.78 36.24 21.05 20.22 2.51 17.85 4.61 6.96
Approach Delay [s/veh] 11.07 9.97 9.96 9.67
Approach LOS B A A A
Intersection Delay [s/veh] 10.46
Intersection LOS B

i
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Westmoreland Traffic Study

Scenario 2: 2 Existing PM

Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 222
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.249
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 4 36 1 74 17 45 76 272 5 4 186 106
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 4 36 1 74 17 45 76 272 5 4 186 106
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 1 9 0 19 4 11 19 68 1 1 47 27
Total Analysis Volume [veh/h] 4 36 1 74 17 45 76 272 5 4 186 106
Pedestrian Volume [ped/h]
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Westmoreland Traffic Study
Scenario 2: 2 Existing PM

Intersection Settings

Priority Scheme Stop Stop Free Free
Flared Lane No No
Storage Area [veh]
Two-Stage Gap Acceptance No No
Number of Storage Spaces in Median
Movement, Approach, & Intersection Results
V/C, Movement V/C Ratio 0.01 0.11 0.00 0.25 0.05 0.06 0.06 0.00
d_M, Delay for Movement [s/veh] 18.87 | 17.67 | 11.29 | 22.18 | 2043 | 14.56 7.92 7.80
Movement LOS o] o] B o] o] B A A A A A A
95th-Percentile Queue Length [veh/In] 0.43 0.43 0.43 1.57 1.57 1.57 0.13 0.13 0.13 0.01 0.01 0.01
95th-Percentile Queue Length [ft/In] 10.67 | 10.67 | 10.67 [ 39.19 | 39.19 [ 39.19 3.32 3.32 3.32 0.18 0.18 0.18
d_A, Approach Delay [s/veh] 17.63 19.44 1.71 0.11
Approach LOS (¢} (¢} A A
d_I, Intersection Delay [s/veh] 4.84
Intersection LOS C
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Traffic Volume - In-Process Volume
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Traffic Volume - Net New Site Trips
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Traffic Volume - Other Volume
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Traffic Conditions
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Westmoreland Traffic Study
Scenario 3: 3 Background AM

Westmoreland Traffic Study
Vistro File: M:\..\Westmoreland TPG - Traffic Model.vistro
Report File: M:\..\2032 Background AM.pdf

Intersection Analysis Summary

Scenario 3 Background AM
4/12/2023

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized Hézjl\ifigrt]h SB Thru 0.665 531 D
2 US 231/Austin Peay All-way stop Hézjl\ifigrt]h SB Left 0.600 16.1 C
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 0.451 45.3 E

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For

all other control types, they are taken for the whole intersection.
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Westmoreland Traffic Study
Scenario 3: 3 Background AM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 53.1
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.665
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
KGI 2 4/12/2023
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Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 115 186 89 54 299 36 25 66 135 259 148 69
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 59 0 18 115 29 14 0 0 0 0 11
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 59 0 18 115 29 14 0 0 0 0 11
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 140 345 108 102 594 102 58 80 165 316 180 106
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 35 86 27 26 149 26 15 20 41 79 45 27
Total Analysis Volume [veh/h] 140 345 108 102 594 102 58 80 165 316 180 106
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Westmoreland Traffic Study

Scenario 3: 3 Background AM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fixed time

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 16 36 16 36 16 36 16 36
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
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Westmoreland Traffic Study
Scenario 3: 3 Background AM

Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R

C, Cycle Length [s] 104 104 104 104 104 104 104 104 104 104 104 104
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00

12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00

g_i, Effective Green Time [s] 46 32 32 46 32 32 46 32 32 46 32 32
g/C, Green/ Cycle 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31

(v/s)_i Volume / Saturation Flow Rate | 0.29 0.20 0.08 0.09 0.35 0.07 0.05 0.05 0.12 0.26 0.11 0.07
s, saturation flow rate [veh/h] 488 1683 1431 1075 1683 1431 1172 1683 1431 1198 1683 1431

c, Capacity [veh/h] 316 518 440 425 518 440 537 518 440 595 518 440
d1, Uniform Delay [s] 2264 | 31.35 | 26.96 | 19.16 | 36.00 | 26.84 | 17.16 | 26.17 | 28.17 | 20.28 | 27.91 | 26.92

k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50

I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

d2, Incremental Delay [s] 4.46 6.64 1.32 1.33 86.84 1.23 0.41 0.63 2.43 3.38 1.84 1.29

d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.44 0.67 0.25 0.24 1.15 0.23 0.11 0.15 0.37 0.53 0.35 0.24
d, Delay for Lane Group [s/veh] 2710 | 37.99 | 28.28 | 20.49 | 122.84 | 28.07 | 17.57 | 26.80 | 30.60 | 23.66 | 29.75 | 28.21

Lane Group LOS C D o] o] F o] B C C C o] C

Critical Lane Group Yes No No No Yes No No No Yes Yes No No
50th-Percentile Queue Length [veh/In] 2.42 8.38 2.16 1.60 25.29 2.03 0.86 1.53 3.49 5.76 3.71 212
50th-Percentile Queue Length [ft/In] 60.50 | 209.58 | 54.03 | 39.95 | 632.36 | 50.75 | 21.41 | 38.22 | 87.24 [ 14410 | 92.86 | 52.94
95th-Percentile Queue Length [veh/In] 4.36 13.13 3.89 2.88 36.49 3.65 1.54 2.75 6.28 9.70 6.69 3.81
95th-Percentile Queue Length [ft/In] 108.91 | 328.29 | 97.26 | 71.92 [ 912.35 | 91.36 | 38.54 | 68.80 | 157.03 | 242.53 | 167.15 | 95.29
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 2710 | 37.99 | 28.28 | 20.49 | 122.84 | 28.07 | 17.57 | 26.80 | 30.60 | 23.66 | 29.75 | 28.21

Movement LOS o] D o] o] F o] B o] o] o] o] o]

d_A, Approach Delay [s/veh] 33.65 97.65 27.10 26.28
Approach LOS (¢} F (¢} (¢}

d_I, Intersection Delay [s/veh] 53.10
Intersection LOS D
Intersection V/C 0.665

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersectign

Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 577 577 577 577
d_b, Bicycle Delay [s] 26.33 26.33 26.33 26.33
I_b,int, Bicycle LOS Score for Intersection 2.538 2.876 2.060 2.553
Bicycle LOS B C B B
Sequence

Ring 1| 1 2 3 4 - - - - - - - - - - - -
Ring2| 5 6 7 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - R
Ring 4| - - - - - - - - - - - - - - - -

i i i
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Westmoreland Traffic Study
Scenario 3: 3 Background AM

Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: All-way stop Delay (sec / veh): 16.1
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.600
Intersection Setup
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 1 0 1 0
Entry Pocket Length [ft] 465.00 420.00 | 130.00 125.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 103 165 8 8 221 16 15 19 159 20 29 11
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 85 0 4 162 18 11 0 0 0 0 5
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 85 0 4 162 18 11 0 0 0 0 5
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 126 371 10 18 593 56 40 23 194 24 35 23
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 32 93 3 5 148 14 10 6 49 6 9 6
Total Analysis Volume [veh/h] 126 371 10 18 593 56 40 23 194 24 35 23
Pedestrian Volume [ped/h]
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Scenario 3: 3 Background AM

Intersection Settings

Lanes
Capacity per Entry Lane [veh/h] 523 544 556 568 452 526 433 477
Degree of Utilization, x 0.49 0.47 0.60 0.59 0.09 0.41 0.06 0.12
Movement, Approach, & Intersection Results
95th-Percentile Queue Length [veh] 2.62 2.45 3.94 3.77 0.29 2.00 0.18 0.41
95th-Percentile Queue Length [ft] 65.57 61.24 98.56 94.33 7.25 50.04 4.39 10.29
Approach Delay [s/veh] 15.43 18.02 13.82 11.35
Approach LOS (¢} (¢} B B
Intersection Delay [s/veh] 16.08
Intersection LOS C
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Scenario 3: 3 Background AM

Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 45.3
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.451
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 45.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 3 18 1 84 34 58 115 142 1 0 187 100
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 0 0 0 0 0 0 14 0 0 29 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 14 0 0 29 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 4 22 1 102 41 71 140 201 1 0 286 122
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 1 6 0 26 10 18 35 50 0 0 72 31
Total Analysis Volume [veh/h] 4 22 1 102 41 71 140 201 1 0 286 122
Pedestrian Volume [ped/h]
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Intersection Settings
Priority Scheme Stop Stop Free Free
Flared Lane No No

Storage Area [veh]

Two-Stage Gap Acceptance No No

Number of Storage Spaces in Median

Movement, Approach, & Intersection Results

V/C, Movement V/C Ratio 0.02 0.09 0.00 0.45 0.16 0.10 0.12 0.00
d_M, Delay for Movement [s/veh] 2720 | 21.73 | 11.24 | 4532 | 43.03 | 34.57 8.30
Movement LOS D o] B E E D A A A A A
95th-Percentile Queue Length [veh/In] 0.38 0.38 0.38 5.01 5.01 5.01 0.25 0.25 0.25 0.00 0.00
95th-Percentile Queue Length [ft/In] 9.52 9.52 9.52 | 125.20 | 125.20 | 125.20 | 6.32 6.32 6.32 0.00 0.00
d_A, Approach Delay [s/veh] 22.15 41.31 3.40 0.00
Approach LOS (¢} E A A
d_I, Intersection Delay [s/veh] 10.70
Intersection LOS E
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Lane Configuration and Traffic Control
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Traffic Volume - Base Volume
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Traffic Volume - In-Process Volume
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Traffic Volume - Net New Site Trips
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Traffic Volume - Other Volume
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Traffic Volume - Future Total Volume
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Traffic Conditions

NES [
Mizrosoft product

~Delay: 45.32

LOS: E
VIC: 0.45 K

Delay: 53.10
LOS: D
V/IC: 0.665

Delay: 16.08
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Scenario 4: 4 Background PM

Westmoreland Traffic Study
Vistro File: M:\..\Westmoreland TPG - Traffic Model.vistro
Report File: M:\..\2032 Background PM.pdf

Intersection Analysis Summary

Scenario 4 Background PM
4/12/2023

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized HECzjl\i{[Iigrtmh NB Thru 0.655 62.5 E
2 US 231/Austin Peay All-way stop Hézjl\ifigrt]h NB Left 0.864 27.2 D
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 0.523 53.7 F

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For

all other control types, they are taken for the whole intersection.
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Scenario 4: 4 Background PM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 62.5
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.655
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
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Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 170 313 266 80 205 48 67 214 104 118 114 84
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 130 0 16 88 23 32 0 1 0 0 21
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 130 0 16 88 23 32 0 1 0 0 21
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 207 642 324 130 426 105 146 261 129 144 139 144
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 52 161 81 33 107 26 37 65 32 36 35 36
Total Analysis Volume [veh/h] 207 642 324 130 426 105 146 261 129 144 139 144
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
KCI 3 4/12/2023
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Scenario 4: 4 Background PM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fixed time

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 16 36 16 36 16 36 16 36
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
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Scenario 4: 4 Background PM

Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R
C, Cycle Length [s] 104 104 104 104 104 104 104 104 104 104 104 104
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00
12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00
g_i, Effective Green Time [s] 46 32 32 46 32 32 46 32 32 46 32 32
g/C, Green/ Cycle 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31
(v/s)_i Volume / Saturation Flow Rate | 0.20 0.38 0.23 0.27 0.25 0.07 0.12 0.16 0.09 0.13 0.08 0.10
s, saturation flow rate [veh/h] 1034 1683 1431 488 1683 1431 1174 1683 1431 1110 1683 1431
c, Capacity [veh/h] 373 518 440 316 518 440 558 518 440 477 518 440
d1, Uniform Delay [s] 2244 | 36.00 | 3222 | 2252 | 33.37 | 26.90 | 18.03 | 29.50 | 27.39 | 18.77 | 27.17 | 27.71
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 5.84 |[123.59 | 10.48 3.93 13.75 1.28 1.14 3.48 1.69 1.62 1.27 1.98
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.55 1.24 0.74 0.41 0.82 0.24 0.26 0.50 0.29 0.30 0.27 0.33
d, Delay for Lane Group [s/veh] 28.28 | 159.59 | 42.70 | 26.45 | 4712 | 28.17 | 19.17 | 32.98 | 29.08 | 20.39 | 28.44 | 29.69
Lane Group LOS C F D o] D o] B C C C o] C
Critical Lane Group No Yes No Yes No No No Yes No Yes No No
50th-Percentile Queue Length [veh/In] 3.75 30.58 8.45 222 11.74 2.10 2.30 5.79 2.63 2.31 2.78 2.98
50th-Percentile Queue Length [ft/In] 93.73 | 764.49 | 211.27 | 55.40 | 293.52 | 52.39 | 57.53 | 144.69 | 65.82 | 57.69 | 69.40 | 74.55
95th-Percentile Queue Length [veh/In] 6.75 44,98 | 13.22 3.99 17.36 3.77 4.14 9.73 4.74 4.15 5.00 5.37
95th-Percentile Queue Length [ft/In] 168.71 |1124.57 | 330.46 | 99.72 [ 434.00 | 94.30 | 103.56 | 243.32 | 118.48 | 103.84 | 124.92 | 134.19
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 28.28 | 159.59 | 42.70 | 26.45 | 4712 | 28.17 | 19.17 | 32.98 | 29.08 | 20.39 | 28.44 | 29.69

Movement LOS o] F D o] D o] B o] o] o] o] o]

d_A, Approach Delay [s/veh] 104.13 40.05 28.28 26.15
Approach LOS F D (¢} (¢}

d_I, Intersection Delay [s/veh] 62.54
Intersection LOS E
Intersection V/C 0.655

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersectign

Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 577 577 577 577
d_b, Bicycle Delay [s] 26.33 26.33 26.33 26.33
I_b,int, Bicycle LOS Score for Intersection 3.495 2.650 2.444 2.264
Bicycle LOS C B B B
Sequence

Ring 1| 1 2 3 4 - - - - - - - - - - - -
Ring2| 5 6 7 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - R
Ring 4| - - - - - - - - - - - - - - - -
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Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: All-way stop Delay (sec / veh): 27.2
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.864
Intersection Setup
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 1 0 1 0
Entry Pocket Length [ft] 465.00 420.00 | 130.00 125.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 87 308 52 24 233 19 17 33 86 30 27 23
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 183 0 4 127 16 22 0 1 0 0 4
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 183 0 4 127 16 22 0 1 0 0 4
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 106 741 63 37 538 55 65 40 107 37 33 36
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 27 185 16 9 135 14 16 10 27 9 8 9
Total Analysis Volume [veh/h] 106 741 63 37 538 55 65 40 107 37 33 36
Pedestrian Volume [ped/h]
KCI 7 4/12/2023



Generated with VISTRO Westmoreland Traffic Study

Version 2022 (SP 0-3) Scenario 4: 4 Background PM

Intersection Settings

Lanes

Capacity per Entry Lane [veh/h] 527 543 503 517 412 466 403 447
Degree of Utilization, x 0.86 0.84 0.63 0.61 0.16 0.32 0.09 0.15

Movement, Approach, & Intersection Results

95th-Percentile Queue Length [veh] 9.33 8.65 4.25 4.04 0.56 1.34 0.30 0.54
95th-Percentile Queue Length [ft] 233.21 216.14 106.29 101.07 13.88 33.40 7.53 13.56
Approach Delay [s/veh] 36.72 20.52 13.67 12.34
Approach LOS E (¢} B B

Intersection Delay [s/veh] 27.21
Intersection LOS D
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Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 53.7
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.523
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 45.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 4 36 1 74 17 45 76 272 5 4 186 106
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 0 0 0 0 0 0 33 0 0 23 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 33 0 0 23 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 5 44 1 90 21 55 93 398 6 5 273 129
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 1 11 0 23 5 14 23 100 2 1 68 32
Total Analysis Volume [veh/h] 5 44 1 90 21 55 93 398 6 5 273 129
Pedestrian Volume [ped/h]
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Intersection Settings

Priority Scheme Stop Stop Free Free
Flared Lane No No
Storage Area [veh]
Two-Stage Gap Acceptance No No
Number of Storage Spaces in Median
Movement, Approach, & Intersection Results
V/C, Movement V/C Ratio 0.03 0.20 0.00 0.52 0.09 0.08 0.08 0.00
d_M, Delay for Movement [s/veh] 30.58 | 26.61 | 15.57 | 53.68 | 48.04 | 37.88 8.22 8.12
Movement LOS D D o] F E E A A A A A A
95th-Percentile Queue Length [veh/In] 0.87 0.87 0.87 4.50 4.50 4.50 0.16 0.16 0.16 0.01 0.01 0.01
95th-Percentile Queue Length [ft/In] 2185 | 21.85 | 21.85 | 112,55 | 112,55 | 112.55 | 4.10 4.10 4.10 0.22 0.22 0.22
d_A, Approach Delay [s/veh] 26.79 47.73 1.54 0.10
Approach LOS D E A A
d_I, Intersection Delay [s/veh] 8.99
Intersection LOS
KCI 10 4/12/2023
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Traffic Volume - In-Process Volume

virbus D5
shof reprinted with permission from Mic

i

N
0O

14 4/12/2023



Generated with VISTRO Westmoreland Traffic Study

Version 2022 (SP 0-3) Scenario 4: 4 Background PM

Traffic Volume - Net New Site Trips
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Westmoreland Traffic Study

Vistro File: M:\...\Westmoreland TPG - Traffic Model.vistro
Report File: M:\..\2052 Background AM.pdf

Intersection Analysis Summary

Scenario 9 2052 Background AM
4/12/2023

Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
US 231/Hwy 52 Signalized Hézjl\ifigrt]h SB Thru 0.872 92.9 F
US 231/Austin Peay All-way stop Hézjl\ifigrt]h SB Left 0.859 32.1 D
Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 1,606 637.2 F

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 92.9
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.872
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
KGI 2 4/12/2023
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Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 115 186 89 54 299 36 25 66 135 259 148 69
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100
In-Process Volume [veh/h] 0 59 0 18 115 29 14 0 0 0 0 11
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 59 0 18 115 29 14 0 0 0 0 11
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 208 455 161 134 771 123 73 119 244 469 268 147
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 52 114 40 34 193 31 18 30 61 117 67 37
Total Analysis Volume [veh/h] 208 455 161 134 771 123 73 119 244 469 268 147
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
KCI 3 4/12/2023
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Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fixed time

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 16 36 16 36 16 36 16 36
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
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Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R
C, Cycle Length [s] 104 104 104 104 104 104 104 104 104 104 104 104
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00
12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00
g_i, Effective Green Time [s] 46 32 32 46 32 32 46 32 32 46 32 32
g/C, Green/ Cycle 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31
(v/s)_i Volume / Saturation Flow Rate | 0.43 0.27 0.11 0.13 0.46 0.09 0.07 0.07 0.17 0.42 0.16 0.10
s, saturation flow rate [veh/h] 488 1683 1431 993 1683 1431 1096 1683 1431 1126 1683 1431
c, Capacity [veh/h] 316 518 440 353 518 440 470 518 440 550 518 440
d1, Uniform Delay [s] 2351 | 34.16 | 28.08 | 21.83 | 36.00 | 27.27 | 17.92 | 26.82 | 30.05 | 27.45 | 29.64 | 27.78
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 10.30 | 18.74 2.34 3.09 |[230.11 | 1.58 0.70 1.03 4.96 15.45 3.67 2.04
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.66 0.88 0.37 0.38 1.49 0.28 0.16 0.23 0.55 0.85 0.52 0.33
d, Delay for Lane Group [s/veh] 33.81 | 52.90 | 3042 | 24.92 | 266.11 | 28.85 | 18.62 | 27.85 | 35.01 | 42.89 | 33.31 | 29.81
Lane Group LOS C D o] o] F o] B C D D o] C
Critical Lane Group Yes No No No Yes No No No Yes Yes No No
50th-Percentile Queue Length [veh/In] 4.07 13.37 3.39 2.24 45.90 2.50 1.10 2.34 5.64 11.13 5.98 3.05
50th-Percentile Queue Length [ft/In] 101.63 | 334.22 | 84.78 | 55.92 [1147.58| 62.41 | 27.58 | 58.51 | 141.05 | 278.18 | 149.58 | 76.33
95th-Percentile Queue Length [veh/In] 7.32 19.36 6.10 4.03 70.13 4.49 1.99 4.21 9.54 16.60 9.99 5.50
95th-Percentile Queue Length [ft/In] 182.94 | 484.12 | 152.60 | 100.65 [1753.19| 112.33 | 49.65 | 105.32 | 238.44 | 414.95 | 249.87 | 137.39
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 33.81 | 52.90 | 30.42 | 2492 | 266.11 | 28.85 | 18.62 | 27.85 | 35.01 | 42.89 | 33.31 | 29.81

Movement LOS o] D o] o] F o] B o] D D o] o]

d_A, Approach Delay [s/veh] 43.69 206.29 30.31 37.81
Approach LOS D F (¢} D

d_I, Intersection Delay [s/veh] 92.91
Intersection LOS F
Intersection V/C 0.872

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersectign

Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 577 577 577 577
d_b, Bicycle Delay [s] 26.33 26.33 26.33 26.33
I_b,int, Bicycle LOS Score for Intersection 2.919 3.256 2.279 3.018
Bicycle LOS C C B C
Sequence

Ring 1| 1 2 3 4 - - - - - - - - - - - -
Ring2| 5 6 7 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - R
Ring 4| - - - - - - - - - - - - - - - -

i i i
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Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: All-way stop Delay (sec / veh): 32.1
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.859
Intersection Setup
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 1 0 1 0
Entry Pocket Length [ft] 465.00 420.00 | 130.00 125.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 103 165 8 8 221 16 15 19 159 20 29 11
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100
In-Process Volume [veh/h] 0 85 0 4 162 18 11 0 0 0 0 5
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 85 0 4 162 18 11 0 0 0 0 5
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 186 469 14 22 724 65 49 34 288 36 52 30
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 47 117 4 6 181 16 12 9 72 9 13 8
Total Analysis Volume [veh/h] 186 469 14 22 724 65 49 34 288 36 52 30
Pedestrian Volume [ped/h]
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Intersection Settings

Lanes

Capacity per Entry Lane [veh/h] 447 466 473 481 400 459 376 409
Degree of Utilization, x 0.75 0.72 0.86 0.84 0.12 0.70 0.10 0.20

Movement, Approach, & Intersection Results

95th-Percentile Queue Length [veh] 6.18 5.69 8.85 8.48 0.41 5.38 0.31 0.74
95th-Percentile Queue Length [ft] 154.49 142.19 221.22 212.07 10.36 134.48 7.87 18.47
Approach Delay [s/veh] 29.39 40.11 25.17 13.57
Approach LOS D E D B

Intersection Delay [s/veh] 32.06
Intersection LOS D
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Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 637.2
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 1.606
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 45.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 3 18 1 84 34 58 115 142 1 0 187 100
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100
In-Process Volume [veh/h] 0 0 0 0 0 0 0 14 0 0 29 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 14 0 0 29 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 5 33 2 152 62 105 208 285 2 0 396 181
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 1 8 1 38 16 26 52 71 1 0 99 45
Total Analysis Volume [veh/h] 5 33 2 152 62 105 208 285 2 0 396 181
Pedestrian Volume [ped/h]
KCI 9 4/12/2023



Generated with VISTRO

Version 2022 (SP 0-3)

Westmoreland Traffic Study
Scenario 9: 9 2052 Background AM

Intersection Settings

Priority Scheme Stop Stop Free Free
Flared Lane No No
Storage Area [veh]
Two-Stage Gap Acceptance No No
Number of Storage Spaces in Median
Movement, Approach, & Intersection Results
V/C, Movement V/C Ratio 0.09 0.26 0.00 1.61 0.44 0.18 0.21 0.00
d_M, Delay for Movement [s/veh] 86.12 | 50.67 | 26.59 | 637.17 | 624.65 | 605.33 | 8.87
Movement LOS F F D F F F A A A A A
95th-Percentile Queue Length [veh/In] 1.43 1.43 1.43 26.48 | 26.48 | 26.48 0.39 0.39 0.39 0.00 0.00
95th-Percentile Queue Length [ft/In] 35.86 | 35.86 | 35.86 | 662.01 | 662.01 | 662.01 | 9.80 9.80 9.80 0.00 0.00
d_A, Approach Delay [s/veh] 53.89 624.26 3.73 0.00
Approach LOS F F A A
d_I, Intersection Delay [s/veh] 141.96
Intersection LOS
KCI 10 4/12/2023
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Intersection Analysis Summary

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized HEC;I\i{[Iint]h NB Thru 0.890 113.8 F
2 US 231/Austin Peay All-way stop Hézjl\ifigrt]h NB Left 1.278 93.4 F
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 3.054 12559 | F

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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Westmoreland Traffic Study
Scenario 10: 10 2052 Background PM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 113.8
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.890
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
KGI 2 4/12/2023



Generated with VISTRO

Version 2022 (SP 0-3)

Westmoreland Traffic Study

Scenario 10: 10 2052 Background PM

Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 170 313 266 80 205 48 67 214 104 118 114 84
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100
In-Process Volume [veh/h] 0 130 0 16 88 23 32 0 1 0 0 21
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 130 0 16 88 23 32 0 1 0 0 21
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 308 827 481 177 547 133 185 387 190 214 206 194
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 77 207 120 44 137 33 46 97 48 54 52 49
Total Analysis Volume [veh/h] 308 827 481 177 547 133 185 387 190 214 206 194
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
KGl 3 4/12/2023
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Westmoreland Traffic Study

Scenario 10: 10 2052 Background PM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fixed time

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 16 36 16 36 16 36 16 36
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
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Westmoreland Traffic Study
Scenario 10: 10 2052 Background PM

Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R
C, Cycle Length [s] 104 104 104 104 104 104 104 104 104 104 104 104
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00
12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00
g_i, Effective Green Time [s] 46 32 32 46 32 32 46 32 32 46 32 32
g/C, Green/ Cycle 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31 0.44 0.31 0.31
(v/s)_i Volume / Saturation Flow Rate | 0.63 0.49 0.34 0.36 0.33 0.09 0.17 0.23 0.13 0.21 0.12 0.14
s, saturation flow rate [veh/h] 488 1683 1431 488 1683 1431 1104 1683 1431 1011 1683 1431
c, Capacity [veh/h] 316 518 440 316 518 440 503 518 440 392 518 440
d1, Uniform Delay [s] 33.30 | 36.00 | 36.00 | 23.10 | 36.00 | 27.48 | 18.90 | 32.37 | 28.74 | 21.77 | 28.40 | 28.83
k, delay calibration 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 44.75 | 277.65 | 70.34 7.02 55.25 1.76 2.07 9.49 3.07 5.39 2.28 3.18
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.98 1.60 1.09 0.56 1.06 0.30 0.37 0.75 0.43 0.55 0.40 0.44
d, Delay for Lane Group [s/veh] 78.05 | 313.65 | 106.34 | 30.12 | 91.25 | 29.24 | 20.96 | 41.85 | 31.81 | 27.16 | 30.68 | 32.02
Lane Group LOS E F F o] F o] C D C C o] C
Critical Lane Group No Yes No Yes No No No Yes No Yes No No
50th-Percentile Queue Length [veh/In] 8.97 52.74 | 19.48 3.25 20.75 2.73 3.06 9.97 4.13 3.85 4.35 4.23
50th-Percentile Queue Length [ft/In] 224.22 |1318.54  487.05 | 81.19 | 518.73 | 68.13 [ 76.38 | 249.17 | 103.13 | 96.33 | 108.63 | 105.76
95th-Percentile Queue Length [veh/In] | 13.88 | 81.49 | 28.23 5.85 29.23 4.91 5.50 15.14 7.43 6.94 7.76 7.60
95th-Percentile Queue Length [ft/In] 347.00 [2037.14 | 705.79 | 146.14 | 730.80 | 122.63 | 137.48 | 378.61 | 185.64 | 173.39 | 194.09 | 190.09
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 78.05 | 313.65 | 106.34 | 30.12 | 91.25 | 29.24 | 20.96 | 41.85 | 31.81 [ 27.16 | 30.68 | 32.02

Movement LOS E F F o] F o] o] D o] o] o] o]

d_A, Approach Delay [s/veh] 207.04 69.00 34.28 29.87
Approach LOS F E (¢} (¢}

d_I, Intersection Delay [s/veh] 113.84
Intersection LOS F
Intersection V/C 0.890

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersectign

Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 577 577 577 577
d_b, Bicycle Delay [s] 26.33 26.33 26.33 26.33
I_b,int, Bicycle LOS Score for Intersection 4.226 2.974 2.817 2.573
Bicycle LOS D C C B
Sequence

Ring 1| 1 2 3 4 - - - - - - - - - - - -
Ring2| 5 6 7 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - R
Ring 4| - - - - - - - - - - - - - - - -

i i i

N

4/12/2023

0
o



Westmoreland Traffic Study
Scenario 10: 10 2052 Background PM
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Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: All-way stop Delay (sec / veh): 93.4
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 1.278
Intersection Setup
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 1 0 1 0
Entry Pocket Length [ft] 465.00 420.00 | 130.00 125.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 87 308 52 24 233 19 17 33 86 30 27 23
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100
In-Process Volume [veh/h] 0 183 0 4 127 16 22 0 1 0 0 4
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 183 0 4 127 16 22 0 1 0 0 4
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 157 923 94 51 676 66 75 60 158 54 49 50
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 39 231 24 13 169 17 19 15 40 14 12 13
Total Analysis Volume [veh/h] 157 923 94 51 676 66 75 60 158 54 49 50
Pedestrian Volume [ped/h]
KCI 7 4/12/2023
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Intersection Settings

Lanes

Capacity per Entry Lane [veh/h] 587 587 454 464 378 422 365 399
Degree of Utilization, x 1.28 1.24 0.87 0.85 0.20 0.52 0.15 0.25

Movement, Approach, & Intersection Results
95th-Percentile Queue Length [veh] 24.82 23.46 9.13 8.68 0.73 2.88 0.51 0.96
95th-Percentile Queue Length [ft] 620.56 586.56 228.36 216.97 18.21 72.04 12.83 24.11
Approach Delay [s/veh] 156.33 43.15 18.61 14.52
Approach LOS F E (¢} B
Intersection Delay [s/veh] 93.42
Intersection LOS F
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Westmoreland Traffic Study
Scenario 10: 10 2052 Background PM

Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 1,255.9
Analysis Method: HCM 7th Edition Level Of Service: F
Analysis Period: 15 minutes Volume to Capacity (v/c): 3.054
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 0 0 0 0
Entry Pocket Length [ft]
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 45.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 4 36 1 74 17 45 76 272 5 4 186 106
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100 | 1.8100
In-Process Volume [veh/h] 0 0 0 0 0 0 0 33 0 0 23 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 33 0 0 23 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 7 65 2 134 31 81 138 558 9 7 383 192
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 2 16 1 34 8 20 35 140 2 2 96 48
Total Analysis Volume [veh/h] 7 65 2 134 31 81 138 558 9 7 383 192
Pedestrian Volume [ped/h]
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Westmoreland Traffic Study
Scenario 10: 10 2052 Background PM

Intersection Settings

Priority Scheme Stop Stop Free Free
Flared Lane No No
Storage Area [veh]
Two-Stage Gap Acceptance No No
Number of Storage Spaces in Median
Movement, Approach, & Intersection Results
V/C, Movement V/C Ratio 0.11 0.61 0.00 3.05 0.26 0.14 0.14 0.01
d_M, Delay for Movement [s/veh] 122.31 | 100.10 | 73.17 |1255.87(1203.54 |1179.95( 8.77 8.59
Movement LOS F F F F F F A A A A A A
95th-Percentile Queue Length [veh/In] 3.78 3.78 3.78 2546 | 2546 | 25.46 0.25 0.25 0.25 0.01 0.01 0.01
95th-Percentile Queue Length [ft/In] 94.55 | 94.55 | 94.55 | 636.42 | 636.42 | 636.42 | 6.24 6.24 6.24 0.31 0.31 0.31
d_A, Approach Delay [s/veh] 101.47 1224.28 1.72 0.10
Approach LOS F F A A
d_I, Intersection Delay [s/veh] 192.88
Intersection LOS
KCI 10 4/12/2023
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Traffic Volume - Net New Site Trips
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Traffic Volume - Other Volume
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Traffic Volume - Future Total Volume
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Traffic Conditions
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Westmoreland Traffic Study
Vistro File: M:\..\Westmoreland TPG - Traffic Model.vistro
Report File: M:\..\2032 Projected AM.pdf

Intersection Analysis Summary

Scenario 5 Projected AM
4/12/2023

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized H&'\ifigrt]h WB Left 0.645 24.1 C
2 US 231/Austin Peay | Roundabout | ' " | EB Right 5.8 A
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 0.443 43.8 E

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For

all other control types, they are taken for the whole intersection.
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Scenario 5: 5 Projected AM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 241
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.645
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
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Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 115 186 89 54 299 36 25 66 135 259 148 69
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 59 0 18 115 29 14 0 0 0 0 11
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 59 0 18 115 29 14 0 0 0 0 11
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 140 345 108 102 594 102 58 80 165 316 180 106
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 35 86 27 26 149 26 15 20 41 79 45 27
Total Analysis Volume [veh/h] 140 345 108 102 594 102 58 80 165 316 180 106
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Westmoreland Traffic Study

Scenario 5: 5 Projected AM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Semi-actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead Lead Lead
Minimum Green [s] 5 10 5 10 0 10 5 0
Maximum Green [s] 12 30 12 30 12 30 12 30
Amber [s] 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All red [s] 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Split [s] 9 19 34 44 7 25 12 30
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Walk [s] 5 5 5 5
Pedestrian Clearance [s] 10 10 10 10
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No No No No
Maximum Recall No No No No No No No No
Pedestrian Recall No No No No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group
Pedestrian Walk [s]
Pedestrian Clearance [s]
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Westmoreland Traffic Study
Scenario 5: 5 Projected AM

Lane Group Calculations

Lane Group L (¢} R L (¢} R L (¢} R L (¢} R
C, Cycle Length [s] 90 90 90 90 90 90 90 90 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 0.00 0.00 0.00 0.00
12, Clearance Lost Time [s] 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00 0.00 2.00 2.00
g_i, Effective Green Time [s] 54 45 45 54 45 45 28 16 16 28 21 21
g/C, Green/ Cycle 0.60 0.50 0.50 0.60 0.50 0.50 0.31 0.18 0.18 0.31 0.23 0.23
(v/s)_i Volume / Saturation Flow Rate | 0.18 0.20 0.08 0.11 0.35 0.07 0.05 0.05 0.12 0.26 0.11 0.07
s, saturation flow rate [veh/h] 794 1683 1431 938 1683 1431 1094 1683 1431 1229 1683 1431
c, Capacity [veh/h] 412 848 721 568 842 716 363 298 254 453 392 333
d1, Uniform Delay [s] 12.85 | 13.94 | 11.99 9.43 17.36 | 12.09 | 24.07 | 31.97 | 3443 | 30.58 | 29.65 | 28.60
k, delay calibration 0.50 0.50 0.50 0.11 0.50 0.50 0.11 0.11 0.11 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 2.23 1.45 0.44 0.15 4.93 0.42 0.20 0.48 2.80 8.61 0.84 0.54
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.34 0.41 0.15 0.18 0.71 0.14 0.16 0.27 0.65 0.70 0.46 0.32
d, Delay for Lane Group [s/veh] 15.09 | 15.39 | 12.43 9.58 2229 | 1251 | 2427 | 3245 | 37.23 | 39.19 | 3049 | 29.14
Lane Group LOS B B B A o] B C C D D o] C
Critical Lane Group Yes No No No Yes No No No Yes Yes No No
50th-Percentile Queue Length [veh/In] 1.43 4.47 1.20 0.86 9.97 1.14 0.92 1.52 3.49 6.95 3.37 1.92
50th-Percentile Queue Length [ft/In] 35.78 | 111.74 | 29.99 | 21.46 | 249.35 | 28.46 | 22.93 | 38.11 | 87.37 [173.72 | 84.37 | 47.88
95th-Percentile Queue Length [veh/In] 2.58 7.94 2.16 1.55 15.15 2.05 1.65 2.74 6.29 11.27 6.07 3.45
95th-Percentile Queue Length [ft/In] 64.40 | 198.43 | 53.97 | 38.63 | 378.83 | 51.22 | 41.28 | 68.60 | 157.27 | 281.79 | 151.87 | 86.19
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Westmoreland Traffic Study
Scenario 5: 5 Projected AM

Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 15.09 | 15.39 | 12.43 9.58 2229 | 1251 | 24.27 | 3245 | 37.23 | 39.19 | 3049 | 29.14
Movement LOS B B B A o] B o] o] D D o] o]
d_A, Approach Delay [s/veh] 14.78 19.41 33.49 34.82
Approach LOS B B (¢} (¢}
d_I, Intersection Delay [s/veh] 2411
Intersection LOS
Intersection V/C 0.645
Other Modes
g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped
M_CW, Crosswalk Circulation Area [ft?/ped
d_p, Pedestrian Delay [s]
|_p,int, Pedestrian LOS Score for Intersectign
Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lan¢ 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 289 844 422 533
d_b, Bicycle Delay [s] 32.94 15.02 28.01 24.20
I_b,int, Bicycle LOS Score for Intersection 2.538 2.876 2.060 2.553
Bicycle LOS B o] B B

Sequence

Ring 1| 1 2 3 4

Ring2| 5 6 7 8

Ring 3| - - - -

Ring 4| - - - -

i

N

e
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Westmoreland Traffic Study

Scenario 5: 5 Projected AM

Intersection Level Of Service Report
Intersection 2: US 231/Austin Peay

Control Type: Roundabout Delay (sec / veh):
Analysis Method: HCM 7th Edition Level Of Service:
Analysis Period: 15 minutes

Intersection Setup

5.8

Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Approach Northbound Southbound Eastbound Westbound
Lane Configuration "I I" "I I" + +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 1 0 0 0 0
Entry Pocket Length [ft] 465.00 420.00
No. of Lanes in Exit Pocket 0 1 0 1 0 0 0 0
Exit Pocket Length [ft] 450.00 420.00
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk Yes Yes Yes Yes
Volumes
Name US 231 US 231 Austin Peay Highway Austin Peay Highway
Base Volume Input [veh/h] 103 165 8 8 221 16 15 19 159 20 29 11
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 85 0 4 162 18 11 0 0 0 0 5
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 85 0 4 162 18 11 0 0 0 0 5
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 126 371 10 18 593 56 40 23 194 24 35 23
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 32 93 3 5 148 14 10 6 49 6 9 6
Total Analysis Volume [veh/h] 126 371 10 18 593 56 40 23 194 24 35 23
Pedestrian Volume [ped/h] 0 0 0 0
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Westmoreland Traffic Study
Scenario 5: 5 Projected AM

Intersection Settings

Number of Conflicting Circulating Lanes 2 2 2 2
Circulating Flow Rate [veh/h] 83 189 648 548
Exiting Flow Rate [veh/h] 827 443 221 52
Demand Flow Rate [veh/h] 126 371 10 18 593 56 40 23 194 24 35 23
Adjusted Demand Flow Rate [veh/h] 126 371 10 18 593 56 40 23 194 24 35 23
Lanes
Overwrite Calculated Critical Headway No No No No No No
User-Defined Critical Headway [s]
Overwrite Calculated Follow-Up Time No No No No No No
User-Defined Follow-Up Time [s]
A (intercept) 1350.00 1420.00 1350.00 1420.00 1420.00 1420.00
B (coefficient) 0.00092 0.00085 0.00092 0.00085 0.00085 0.00085
HV Adjustment Factor 0.98 0.98 0.98 0.98 0.98 0.98
Entry Flow Rate [veh/h] 244 275 320 361 263 84
Capacity of Entry and Bypass Lanes [veh/h] 1252 1324 1135 1210 819 892
Pedestrian Impedance 1.00 1.00 1.00 1.00 1.00 1.00
Capacity per Entry Lane [veh/h] 1227 1298 1113 1186 803 874
X, volume / capacity 0.19 0.21 0.28 0.30 0.32 0.09
Movement, Approach, & Intersection Results
Lane LOS A A A A A A
95th-Percentile Queue Length [veh] 0.72 0.78 1.16 1.26 1.38 0.31
95th-Percentile Queue Length [ft] 17.98 19.47 29.08 31.47 34.61 7.74
Approach Delay [s/veh] 4.57 5.86 8.18 5.01
Approach LOS A A A A
Intersection Delay [s/veh] 5.77
Intersection LOS A
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Westmoreland Traffic Study
Scenario 5: 5 Projected AM

Intersection Level Of Service Report
Intersection 4: Hwy 52/0ld Highway 31 E

Control Type: Two-way stop Delay (sec / veh): 43.8
Analysis Method: HCM 7th Edition Level Of Service: E
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.443
Intersection Setup
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration + + '1 I" '1 I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 0 0 1 0 1 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 45.00 45.00
Grade [%] 0.00 0.00 0.00 0.00
Crosswalk No No No No
Volumes
Name Old Highway 31 E Old Highway 31 E HWY 52 HWY 52
Base Volume Input [veh/h] 3 18 1 84 34 58 115 142 1 0 187 100
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 0 0 0 0 0 0 14 0 0 29 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 14 0 0 29 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Total Hourly Volume [veh/h] 4 22 1 102 41 71 140 201 1 0 286 122
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 1 6 0 26 10 18 35 50 0 0 72 31
Total Analysis Volume [veh/h] 4 22 1 102 41 71 140 201 1 0 286 122
Pedestrian Volume [ped/h]
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Scenario 5: 5 Projected AM

Intersection Settings

Priority Scheme Stop Stop Free Free
Flared Lane No No
Storage Area [veh]
Two-Stage Gap Acceptance No No
Number of Storage Spaces in Median
Movement, Approach, & Intersection Results
V/C, Movement V/C Ratio 0.02 0.09 0.00 0.44 0.15 0.10 0.12 0.00
d_M, Delay for Movement [s/veh] 26.76 | 21.40 | 11.17 | 43.78 | 41.53 | 33.31 8.56
Movement LOS D o] B E E D A A A A A
95th-Percentile Queue Length [veh/In] 0.37 0.37 0.37 4.87 4.87 4.87 0.41 0.00 0.00 0.00 0.00
95th-Percentile Queue Length [ft/In] 9.33 9.33 9.33 |121.83 | 121.83 | 121.83 | 10.35 0.00 0.00 0.00 0.00
d_A, Approach Delay [s/veh] 21.82 39.87 3.50 0.00
Approach LOS (¢} E A A
d_I, Intersection Delay [s/veh] 10.41
Intersection LOS E
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Westmoreland Traffic Study
Vistro File: M:\..\Westmoreland TPG - Traffic Model.vistro
Report File: M:\..\2032 Projected PM.pdf

Intersection Analysis Summary

Scenario 6 Projected PM
4/12/2023

ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh)|LOS
1 US 231/Hwy 52 Signalized Hézjl\ifigrt]h EB Thru 0.641 31.4 C
2 US 231/Austin Peay | Roundabout | k4" | WB Left 6.6 A
4 Hwy 52/0ld Highway 31 E | Two-way stop HE%'\ifigrt]h SB Left 0.508 50.9 F

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For

all other control types, they are taken for the whole intersection.
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Scenario 6: 6 Projected PM

Intersection Level Of Service Report
Intersection 1: US 231/Hwy 52

Control Type: Signalized Delay (sec / veh): 314
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.641
Intersection Setup
Name US 231 US 231 HWY 52 HWY 52
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I r' '1 I r' '1 I r' '1 I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 1 1 1 1 1 1
Entry Pocket Length [ft] 130.00 145.00 | 200.00 100.00 | 130.00 120.00 | 120.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No No No
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Volumes
Name Us 231 Us 231 HWY 52 HWY 52
Base Volume Input [veh/h] 170 313 266 80 205 48 67 214 104 118 114 84
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.2190 | 1.2190 | 1.2190 | 1.2190 [ 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190 | 1.2190
In-Process Volume [veh/h] 0 130 0 16 88 23 32 0 1 0 0 21
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 130 0 16 88 23 32 0 1 0 0 21
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 207 642 324 130 426 105 146 261 129 144 139 144
Peak Hour Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 52 161 81 33 107 26 37 65 32 36 35 36
Total Analysis Volume [veh/h] 207 642 324 130 426 105 146 261 129 144 139 144
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing i
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Scenario 6: 6 Projected PM

Intersection Settings

Located in CBD Yes
Signal Coordination Group -
Cycle Length [s] 145

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Semi-actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 0.00
Phasing & Timing
Control Type ProtPer | Permiss |Permiss | ProtPer | Permiss | Permiss | ProtPer [ Permiss [ Permiss | ProtPer | Permiss | Permiss
Signal Group 5 2 1 6 7 4 3 8
Auxiliary Signal Groups
Lead / Lag Lead Lead