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Commonly Used Abbreviations and their Descriptions

%T Truck Percentage The ratio of trucks to total traffic volume

ADT Average Daily Traffic The average daily traffic at a certain location

ATR Automatic Traffic Recorder A permanent and continuous recording traffic count station
D-Factor : Directional Factor The percentage of traffic flow by direction

DHV Design Hour Volume The 30" highest hourly traffic volume in a year

ESAL Equivalent Single Axle Load | A measure of traffic volume impact on roadway condition
FC Functional Class A numerical code indicating roadway purpose

GR _ Growth Rate _ A calculated value used to estimate future traffic volumes
K-Factor  K-30™" Hour Factor DHV divided by ADT (DHV/ADT)

MP Mile Point A location description; MPs increase in cardinal direction
PHF Peak Hour Factor The highest traffic volume in 15 minutes out of an hour
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1.0 INTRODUCTION

This document summarizes the steps completed by WSP to prepare a traffic forecast for three
alternate bypass options west of Bardstown in Nelson County, Kentucky. The Kentucky
Transportation Cabinet (KYTC) District 4 requested this forecast for Iltem No. 4-8809.00. The
three options include an inner bypass between KY 245 and US 62 near Bardstown, a short
outer bypass between KY 245 and US 62, and a long outer bypass from US 31E to the
Bluegrass Parkway, which includes the short outer bypass and extends the alignment further
north and south.

Figure 1 shows a map of the study area.

Three types of forecasts included in this report are Average Daily Traffic (ADT), Design Hourly
Volume (DHV), and truck percentages. All three forecast types were completed using the
following scenarios: base year 2017, open to traffic year 2025, and future year 2040, for both
Build and No-Build conditions.
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2.0 SEGMENT TRAFFIC VOLUMES

The KYTC collected traffic counts and calculated average daily traffic (ADT) volumes at seven
traffic count stations within the study area. All counts were conducted between the years 2014
and 2016. Locations for the count stations, the year of the last traffic count, traffic count station
number, and total ADT are listed below:

US 31E — Beall Ave to Bardstown Bypass (2016): Station A02 = 16,646

US 31E — US 62W to US 62E (2014): Station A79 = 17,623

US 31E — KY 245 to KY 332 (2016): Station A99 = 16,134

US 31E — Martha Collins Bluegrass Pkwy to US 62W (2014): Station BO7 = 9,845
US 62 — EIm Grove St to US 31E (2016): Station A78 = 7,808

KY 245 — US 31E to KY 1430 (2016): Station A89 = 23,793

KY 245 - US 62 to US 31E (2015): Station B06 = 28,493

The original counts were updated to a base year of 2017 using a historical traffic growth
analysis. Details of that analysis are discussed later in this report.

3.0 INTERSECTION TURNING MOVEMENT VOLUMES

The two intersections included as part of this forecast are identified as US 31E / US 62 (T1) and
US 31E / KY 245 (T2).

Turning movement counts were conducted at the two intersections during the AM (7:00 AM —
9:00 AM) and PM (3:00 PM — 5:00 PM) peak periods (Eastern Standard Time). The turning
movement counts were then factored to account for seasonal variations.

Intersection turning movement forecasts for 2017 can be found in Appendix A. The 2017 No-
Build turning movements were forecasted to the open to traffic year 2025 and future year of
2040. No-Build turning movement forecasts for 2025 and 2040 can be found in Appendices B
and C.

4.0 GROWTH RATES

Growth rates were determined based on historical traffic growth analysis, population trends and
projections, and results from the Kentucky Statewide Traffic Model (KYSTM).

The growth rates identified for each segment within the study area are shown in Table 1.
Further discussion regarding the selection of the growth rate can be found in the Traffic
Forecast Methodology Report as submitted to the KYTC Division of Planning on June 27, 2017.
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Table 1: Proposed Growth Rates
Inner Outer Outer
KYTC No-Build BYDass Short Long
Count Route From To Growth yp Bypass Bypass
Growth
Station Rate Growth Growth
Rate
Rate Rate
New
Bardstown - - - - 2.5% 2.0% 2.0%
Bypass
A02 ;SE Beall Ave B""B"yd;;‘;‘é"” 1.0% 0.0% 0.0% 0.0%
A79 BL:?E us 62w US 62E 1.0% 0.5% 1.0% 1.0%
A99 ;Sé KY 245 KY 332 1.0% 1.5% 0.5% 0.5%
Martha
B07 :Efé Blﬁgg'rr:s . | useaw 1.0% 1.5% 1.5% 1.5%
Pkwy
A78 | use2 | EM gtro"e US 31E 1.0% 0.0% 0.0% 0.0%
A89 2K4\; US 31E KY 1430 0.5% 1.0% 0.5% 0.5%
B06 2% US 62 US 31E 1.0% 1.5% 1.5% 1.5%

Tables 2 through 5 on the following pages detail the forecasted travel volumes for the No-Build
and Build scenarios. Figures 2 through 5 show segment descriptions and provide summaries
of key study area segments’ forecasted traffic for the No-Build and Build traffic forecasts,
respectively.
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5.0 KFACTOR

Hourly factors (K factors) were calculated by using the hourly count data from the KYTC count
stations. The summary of raw hourly factors is provided in the Traffic Forecast Methodology
Report.

The hourly factors were then adjusted by factors provided by KYTC. These factors were
derived from Automatic Traffic Recorder (ATR) data by functional classification, day of week,
and month of year.

The final K factors were adjusted slightly to account for volume balancing. Final K factors for
each segment and ramp are included in Tables 2 and 3.

6.0 PHF

Peak hour factors (PHF) were calculated from the turning movement counts. A general analysis
of the PHF indicates a range of 0.62 to 0.95.

7.0 TRUCK PERCENTAGES

Vehicle classification data in the study area was obtained from the Statewide Vehicle
Classification Database maintained by KYTC, as shown in Table 6 below, and also from
classifications counts performed during the turning movement data collection. The Statewide
Vehicle Classification Database was used to derive ADT truck percentages. Classification data
from the turning movement counts was used to derive DHV truck percentages.

Table 6: Truck Percentages

Route Date Sctgfig; Direction Mile Point Tr[l)J?:IlLy% AADTT
US 31E 2016 A02 Both 15.1 7.5% 1,200
US 31E 2014 A79 Both 14.0 6.1% 1,100
US 31E 2016 A99 Both 16.0 6.9% 1,100
US 31E 2014 BO7 Both 13.0 8.4% 800
US 62 2016 A78 Both 14.0 8.7% 700
KY 245 2016 A89 Both 3.7 14.1% 3,400
KY 245 2015 B06 Both 29 7.7% 2,200

8.0 POPULATION

Population data was obtained from the Kentucky State Data Center for Nelson County and
Kentucky. Table 7 displays the historical population growth while Table 8 displays population
projections.

WSP Page 11
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Table 7: Historical Population Growth

% Growth
Area 1980 1990 2000 2010 (2000-2010)
Kentucky 3,660,777 | 3,685,296 | 4,041,769 | 4,339,367 7.4%
Nelson County 27,584 29,710 37,477 43,437 15.9%
Source: Kentucky State Data Center
Table 8: Population Forecasts
% Growth
Area 2010 2020 2030 2040 (2010-2040)
Kentucky 4,339,367 | 4,672,754 | 4,951,178 | 5,162,292 19.0%
Nelson County 43,437 47,473 51,695 54,752 26.0%

Source: Kentucky State Data Center

As shown in Table 7, the population of Nelson County increased 15.9% from 2000 to 2010
compared to only 7.4% for Kentucky during the same time period. Similarly, Table 8 shows the
population of Nelson County to be greater than what is expected by the state forecast. Nelson
County is expected to increase by 26.0%, at a rate of 0.87% between the years 2010 and 2040,
while a growth of 19.0% in Kentucky is expected between 2010 and 2040 at a rate of 0.63% per
year.

9.0 OTHER INFORMATION

Additional information has been provided for reference in subsequent appendices. The
information includes:

e Appendix D: Traffic Data for Pavement Design
o Appendix E: Additional Figures
o Appendix F: Historical Growth Rates

WSP Page 12
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Appendix B:

2025 Turning Movement Forecasts
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Appendix C:

2040 Turning Movement Forecasts
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Appendix D:

raffic Data for Pavement Design



TRAFFIC DATA REQUEST FORM
FOR PAVEMENT DESIGN

DESIGNER INPUTS

County:

Funding Code(s):
Route:

Begin Milepoint:

Total Number of Lanes:
Project Description:

Designer Comments:

Date Needed:

Submitted By:

Nelson

Project Item Number: 4-8809.00

Bardstown Bypass

Construction Year:

2025

End Milepoint:

Letting Date:

Inner Bypass for Bardstown

Priority:

Date:

TRAFFIC FORECASTER INPUTS

Functional Class:

2-Way Avg. Annual Daily Traffic:
2-Way Avg. Annual Daily Truck Traffic:
Construction Year Truck Percentage:
20 Year ESALs:

Truck Traffic Growth Rate (Linear):

% Trucks in Design Direction:

% Trucks in Des Lane of Des Direction:

Forecaster Comments:

Forecast Done By:

3700

600

14.90%

2.50%

50.40%

100%

The 2-Way AADT is for the future year of 2025, as is the 2-Way

AADT for trucks. The construction year truck percentage is 2025.

Anne Warnick, PE

Date:

7/26/2017




TRAFFIC DATA REQUEST FORM
FOR PAVEMENT DESIGN

DESIGNER INPUTS

County:

Funding Code(s):
Route:

Begin Milepoint:

Total Number of Lanes:
Project Description:

Designer Comments:

Date Needed:

Submitted By:

Nelson

Project Item Number: 4-8809.00

Bardstown Bypass

Construction Year:

2025

End Milepoint:

Letting Date:

Short Outer Bypass for Bardstown

Priority:

Date:

TRAFFIC FORECASTER INPUTS

Functional Class:
2-Way Avg. Annual Daily Traffic:
2-Way Avg. Annual Daily Truck Traffic:

Construction Year Truck Percentage:
20 Year ESALs:

Truck Traffic Growth Rate (Linear):

% Trucks in Design Direction:

% Trucks in Des Lane of Des Direction:

Forecaster Comments:

Forecast Done By:

2300

300

13.00%

2.00%

49.90%

100%

The 2-Way AADT is for the future year of 2040, as is the 2-Way

AADT for trucks. The construction year truck percentage is 2025.

Anne Warnick, PE

Date:

7/26/2017




TRAFFIC DATA REQUEST FORM
FOR PAVEMENT DESIGN

DESIGNER INPUTS

County:

Funding Code(s):
Route:

Begin Milepoint:

Total Number of Lanes:
Project Description:

Designer Comments:

Date Needed:

Submitted By:

Nelson

Project Item Number: 4-8809.00

Bardstown Bypass

Construction Year:

2025

End Milepoint:

Letting Date:

Long Outer Bypass for Bardstown

Priority:

Date:

TRAFFIC FORECASTER INPUTS

Functional Class:

2-Way Avg. Annual Daily Traffic:

2-Way Avg. Annual Daily Truck Traffic:
Construction Year Truck Percentage:
20 Year ESALs:

Truck Traffic Growth Rate (Linear):

% Trucks in Design Direction:

% Trucks in Des Lane of Des Direction:

Forecaster Comments:

Forecast Done By:

3100

400

14.40%

2.00%

50.10%

100%

The 2-Way AADT is for the future year of 2025, as is the 2-Way

AADT for trucks. The construction year truck percentage is 2025.

Anne Warnick, PE

Date:

7/26/2017




Appendix E:

Additional Figures

Figure E-1: KYTC Count Locations
Figure E-2: AM Turning Movement Counts
Figure E-3: PM Turning Movement Counts



SUO0I1e207 UNOD DA
T-3 24n3i4

0086 :1AV ¥T0T

009°£T :1QV ¥T0T £09 -Wisjunoy
6LV :UiS JUno)

008°Z :1AV 9T0C
8LV UiS Junoj

009°9T :1AV 9T0¢
CQV -uiS 1uno)

00S'8T :1AV ST0C
909 -u3s 3uno)

00T‘9T LAV 9T0T

66V 135 UN0) 008°€Z :1QV 9TOT

68V -UiS Juno)




S1UN0D JUBWBAOIA Suluin] NV
¢-33Jn3i4




SJUNOD JUSWAAO|A Suluany |AId
€-3 aJn314




Appendix F:

Growth Rates
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Commonly Used Abbreviations and their Descriptions

AADT Average Annual Daily Traffic Adjusted for seasonal and monthly factors
AADTT Average Annual Daily Truck

Traffic Total truck volume for a year/365
DHV Design Hour VVolume 30™ highest hour of a year
ESAL Equivalent Single Axle Load A measure of traffic’s impact on roadway
%T Truck Percentage The percentage of trucks to total volume
FC Functional Class Refers to a road’s importance
GR Growth Rate A value normally compounded annually
PHF Peak Hour Factor DHYV divided by ADT (DHV/ADT)
K-Factor  K-30" hour Factor Considers a 15 minute spike in an hourly count
D-Factor Directional Factor Percentage of dominant flow to total
MP Mile Point Miles increase easterly and northerly
ATR Automatic Traffic Recorder A permanent & continuous recording station
KYSTM Kentucky Statewide Model A computerized representation of KY roads
BCI Bicycle Comfort Index A Level of Service Concept
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Traffic Forecast Executive Summary
Nelson County: Western Bardstown Connectivity Study
Item No. 4-8809

FORECAST SUMMARY

The project calls for the construction of a new connector, west of Bardstown, connecting US 31E
near Bluegrass Parkway to the north side of town, in Nelson County. The purpose of this forecast is
to analyze the four different connector options and the volume of trucks and other vehicular traffic
utilizing those corridors. The four options are:

e Short Inner Connector (Pink Corridor) between US 62 and KY 245

e Long Inner Connector (Orange Corridor) between US 31E near MP 12.3 and US 31E near
MP 15.8

e Short Outer Connector (Yellow Corridor) between US 62 and KY 245
e Long Outer Connector (Aqua Corridor) between Bluegrass Pkwy and US 31E near MP 16.7

FORECAST TYPE

The following types of forecasts were developed:
. 2018 and 2040 Average Daily and Design Hourly Truck Percent Forecasts
. 2040 No Build and Build Turning Movements
. 2018 and 2040 ADT and DHV values
J Peak Hour Factors

CURRENT-YEAR VOLUMES

Current year volumes are based upon the most recent volume counts within the study area, the
Hardin Meade Model and the intersection and volume counts (see Pg. 3, Pg. 4, and Pg. 5) collected
for this project.

The original volume counts were updated to a base year of 2018 using a historical growth rate.

DESIGN-YEAR/GROWTH FACTORS

Growth rates were determined based on historical traffic growth analysis, population trends and
projections, and results from Hardin Meade Model.

KYTC Division of Planning Page 6
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Item No. 4-8809

The Kentucky State Data Center population projections for Nelson County suggest a 0.75% annual
growth in population.

Historical growth rates for each segment within the study area are shown in Table 1. The 2040
future year Hardin-Meade TDM was used to calculate the travel pattern changes and volume
changes for five different scenarios: No build, Short inner connector, Long inner connector,
Short outer connector, Long outer connector. After normalizing the 2040 model volumes for
over/under assignment of traffic flow, model growth rates were calculated. A combination of the
Hardin-Meade TDM growth rates and historical growth rates were used to determine growth
rates on the study area arterials. Table 1 shows the growth rates for all the different model
scenarios.

Truck Percentages

Truck volumes and growth rate for the different alternates were based on the Hardin Meade TDM,
the class counts collected at count station (Pg. 3), and breakdown percentages by truck class were
calculated using the latest class counts.

Turn Movements

Six turn movements were requested for this project:
US 31E @ Bluegrass Parkway East bound
US 31E @ Bluegrass Parkway West bound
US 31E at US62

US 31E at KY 245

KY 245 at KY 1430

US 31E at KY 332

SourwNdE
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TURN MOVEMENTS
2018 NO BUILD
2040 NO BUILD

KYTC Division of Planning Page 11



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 12



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 13



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 14



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 15



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 16



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 17



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 18



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 19



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 20



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 21



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 22



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

KYTC Division of Planning Page 23



Traffic Forecast Technical Report
Nelson County: Bardstown Connectivity Study
Item No. 4-8809

2040 AQUA CORRIDOR
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2040 ORANGE CORRIDOR
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2040 PINK CORRIDOR
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2040 YELLOW CORRIDOR
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