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Executive Summary

The Kentucky Transportation Cabinet (KYTC) initiated the Smiths Grove Traffic Operations Study in
Warren County to take a comprehensive look at the KY 101 (South Main Street) commercial
corridor in Smiths Grove and evaluate the need for improvements.

The KY 101 study corridor, shown in Figure ES-1, extends approximately 0.25 miles on either side of
the interchange with I-65 at Exit 38. Based on the most recent available data, KY 101 carries
4,950 vehicles per day (VPD). Results from the existing fraffic analysis show that all study area
intersections currently operate at an acceptable level during the AM and PM peak hours.

Safety is the primary concern along KY 101,
along with alleviating congestion anticipated
from future development. This portion of KY 101
carries a mix of local and regional fraffic as it
connects Smiths Grove (to the north) and
Scottsville approximately 20 miles to the south in
Allen County with |-65. It not only serves as a
connection for these cities, but also provides
access to numerous existing businesses — many
of which rely on interstate fravel. Angle,
backing, rear-end, and sideswipe collisions
make up a majority of the crashes along the
study area portion of KY 101 - crash types that o
are typically atfributed to issues related to Commercial Area along KY 101
access management.

There are 15 access points on the 0.2-mile section of KY 101 between the 1-65 southbound ramps
and Wendy's, as shown in Figure ES-2. A high number of access points increases the frequency
of tfurning vehicles, which creates more conflict points and compromises safety. It also reduces
traffic operations as vehicles are constantly slowing to furn or allow others to turn.

In the five years between 2017 and 2021, there were 57 collisions reported on the study portion
of KY 101, one of which resulted in a fatality and ten which resulted in an injury. Further analysis
revealed the KY 101 corridor and the four major intersections (I-65 northbound and southbound
ramps, Jim Burrell Lane, and Vincent Street) have experienced more crashes than what is
expected based on volume and roadway characteristics. KY 101 has a Level of Service of Safety
(LOSS) of three, indicating a moderate to high potential for crash reduction.

Without improvement, the frequency of these types of crashes is expected to increase as traffic
from future development increases.

ES-1
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Figure ES-2: Access Points on KY 101

Future Conditions

Construction is currently underway for a Buc-ee's in the southwest quadrant of the interchange.
Once it opens, Buc-ee's is anficipated o infroduce up to 1,600 trips per hour on KY 101 through
and south of the I-65 interchange. As part of the development’s approval process, the
developer will construct the following roadway improvements to accommodate the additional
traffic:

e Install fraffic signals on KY 101 at the I-65 northbound and southbound ramps.

e Widen the |-65 ramps to accommodate dedicated left- and right-turn lanes.

e Construct a dual lane roundabout on KY 101 at the main Buc-ee’s enfrance.

e Construct a second stop-controlled Buc-ee’s entrance on KY 101 south of the proposed

roundabout.

In addition to the construction of Buc-ee's, there is approximately 150 acres of undeveloped
land currently zoned for industrial, business, or residential development north of |-65 within the
study influence area. Additionally, rezoning requests have been submitted for 23 acres off Jim
Burrell Lane and 17 acres off Vincent Street. Traffic forecasts were developed based on
estimates from the Buc-ee’s Traffic Impact Study (TIS) and conversations with the Bowling Green-

ES-3
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Warren County Metropolitan Planning Organization (MPO) and show that by 2045, traffic north
of 1-65 is likely to increase by 90 percent and traffic to the south will increase fivefold (500
percent). Such growth in fraffic would adversely affect travel condifions and mobility along the
corridor.

Preliminary improvement concepts, described below and summarized in Table ES-1, were
developed to improve congestion and safety by separating driveways so turning and crossing
movements occur at fewer locations. Separating driveways and street enfrances allows drivers
passing through an area to predict where other drivers will turn and cross. Studies consistently
show that roadways with good access management have crash rates 40 to 50 percent lower
than poorly managed routes.

Concept 1 includes maintaining the Buc-ee’s improvements at the 1-65 interchange, converting
the Jim Burrell Lane intersection to right-in / right-out, consolidating enfrances along KY 101 north
of I-65, and constructing sidewalks on the west side of KY 101. Backage roads are also
recommended to be constructed with private funds as part of future developments.

Concept 2 includes maintaining the Buc-ee's improvements at the 1-65 interchange,
constructing a raised median on KY 101 north of I-65 to Brown Street, allowing left-turns in at
larger intersections, constructing a single-lane roundabout at Brown Street, and constructing a
sidewalk along the west side of KY 101.

Concept 3 includes access management improvements on KY 101 along with a dual-lane
“dogbone” roundabout at the I-65 inferchange and a single-lane roundabout at Brown Street.
North of the interchange, this concept includes a non-traversable raised median, with right-
in/right-out access provided along the corridor and U-turn opportunities at the new
roundabouts.

Concept 4 includes the improvements from Concept 3 but allows left-in access at Shell, Vincent
Street, BP, and Wendy's.

Table ES-1: Evaluation Matrix of Preliminary Improvement Concepts

Existing

Project Goals . Concept 1 Concept 2 Concept3  Conceptd
(No Build)

Estimated Total Cost (2023 Dollars) 50 $2,600,000 $6,000,000 $10,400,000 $10,900,000
Benefit-to-Cost Ratio N/A 0.2 0.1 1.5 1.8
Improves Safety by Reducing Conflict Points x \/ \/
Improves Congestion by Decreasing Access Density x \/ \/
Provides Truck Access \;/ \/
Accommodates Future Development x \/ \/ \/
Provides Sidewalk x \/ \/ \/ \/
Reduces Right-of-Way Impacts \/ \/
Reduces Utility Impacts \/ \/ \/ \/ \/

x Not Addressed

Key: Somewhat Addressed
\/ Addressed

ES-4
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Public Outreach

The project team met with local officials and the public af the Smiths Grove Fire Station on

July 27, 2023. Surveys were distributed to the 122 attendees to solicit feedback on the need for
improvements, transportation issues affecting travel within the study area, and the preliminary
improvement concepfts. Of the 71 respondents, 94 percent indicated that improvements along
KY 101 are needed, with congestion and safety listed as the primary tfransportation concerns.
When asked which preliminary improvement concept they prefer, the leading response was
Concept 3 (37 percent) followed by Concept 4 (34 percent).

Public Meeting at the Smiths Grove Fire Station

Study Recommendations

Based on results from the safety analyses, traffic forecasts, benefit-cost analysis, feedback from
the Local Officials / Stakeholders, and feedback from the public, it was determined that
Concept 3 and Concept 4 best meet the project goals. Three sidewalk options were considered
for each of the concepts: Option A includes a sidewalk on the west side of KY 101 from
McDonald’s to Brown Street, Option B includes a sidewalk on the west side of KY 101 from Buc-
ee’s to Brown Street, and Option C includes a sidewalk on both sides of the KY 101 from Buc-ee’s
to Brown Street.

ES-5
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The following options are recommended to move forward for consideration in Phase 1 Design:

e Concept 3A (shown in Figure ES-3): Sidewalk along the west side of KY 101 beginning at
McDonald’s and continuing north to the roundabout at Brown Street.

e Concept 3B (shown in Figure ES-4): Sidewalk along west side of KY 101 beginning at
Buc-ee’s and continuing north to the roundabout at Brown Street.

e Concept 3C (shown in Figure ES-5): Sidewalks along both sides of KY 101 beginning at
Buc-ee’s and continuing north to the roundabout at Brown Street. The 1-65 bridge will be
widened fo accommodate two KY 101 northbound lanes.

e Concept 4A (shown in Figure ES-6): Sidewalk along west side of KY 101 beginning at
McDonald’s and continuing north to the roundabout at Brown Street.

e Concept 4B (shown in Figure ES-7): Sidewalk along west side of KY 101 beginning at
Buc-ee’s and continuing north to the roundabout at Brown Street.

e Concept 4C (shown in Figure ES-8): Sidewalks along both sides of KY 101 beginning at
Buc-ee’s and continuing north to the roundabout at Brown Street. The 1-65 bridge is
widened to accommodate two KY 101 northbound lanes.

Private developers, local planning staff, and local officials play a role in implementing the
backage road recommendations from this study. The location of new backage roadways
should be considered as part of rezoning applications, development plan applications, and
plats. As the larger area continues to develop over time, these connections will be critical in
providing alternative routes which will improve safety and reduce congestion along KY 101.

Table ES-2 presents the cost estimates for each of the improvement concepts.

Table ES-2: Cost Estimates (2023 Dollars

Concept Design Right-of-Way Utility Construction Total
Concept 3A $900,000 $1,500,000 $2,000,000 $6,000,000 $10,400,000
Concept 3B $1,000,000 $1,800,000 $2,300,000 $6,800,000 $11,900,000
Concept 3C $1,300,000 $2,000,000 $2,500,000 $8.,400,000 $14,200,000
Concept 4A $900,000 $2,300,000 $2,000,000 $5,700,000 $10,900,000
Concept 4B $1,000,000 $2,500,000 $2,300,000 $6,400,000 $12,200,000
Concept 4C $1,200,000 $2,800,000 $2,500,000 $8,000,000 $14,500,000

ES-6




Figure ES-3
Improvement Concept 3A




Figure ES-4
Improvement Concept 3B
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Figure ES-5
Improvement Concept 3C




Figure ES-6
Improvement Concept 4A
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Figure ES-7
Improvement Concept 4B
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Figure ES-8
Improvement Concept 4C




FINAL REPORT

Table of Contents

EXECUTIVE SUMMARY ..ot et et e e s ES-1
1.0 INTRODUCTION ....coooiiiiiiiiitiiiiitictrccnnrc s ssane s sse s sn e seanesesaneseanneens 1
STUDY AREA ettt st e e e aneee s 1
2.0  EXISTING CONDITIONS ......ouviiiiitiiiiittitiiireccninnec et ccsanee e cssaasesessssssssssssssseess 1
2.1 FUNCTIONAL CLASSIFICATION ...ttt 1
2.2 ACCESS MANAGEMENT .....oiiiiiiiiiic e 4
2.3 ROADWAY GEOMETRY ..ot 5
2.4 SPEED LIMIT ot ettt 5
2.5 EXISTING TRAFFIC ANALYSIS ..o 5
2.6 CRASH HISTORY it 9
3.0 ENVIRONMENTAL OVERVIEW ......ccoiiiimmiiiiiiiiiiiiinticniireccnnnnec s ccsnnnessessnnnnes 13
3.1 NATURAL ENVIRONMENT ..ottt 13
3.2 HUMAN ENVIRONMENT .....ooiiiiiiiiie e 13
3.3 SOCIOECONOMIC STUDY ..oiiiiiiiiiieeeeeeee ettt e e e 16
4.0  FUTURE CONDITIONS......ccoortiiiiitiiiiiiitticniiieeccnineeccsnnreecssannesessssseesessssesssssnsnnes 17
4.1 POPULATION TRENDS ..ottt e 17
4.2 HISTORICAL KYTC TRAFFIC COUNTS ..ottt 17
4.3 BUC-EE'S TRAFFIC ...t e 19
4.4 BOWLING GREEN/WARREN COUNTY TRAVEL DEMAND MODEL......cccooecvvvveivinneenn. 19
4.5  DAILY TRAFFIC FORECASTS ..ottt 20
4.6 2032 NO-BUILD MICROSIMULATION MODEL ....cooouiiiiiiiiiiieiiiieeeeieeeeeeee e 22
4.7 2032 EXISTING + COMMITTED (E+C) MICROSIMULATION MODEL .......ceevevveerrieennne. 22
4.8 SENSITIVITY ANALYSIS .ottt 24
5.0  STUDY AREA NEEDS........ccooiiiitiiiitiiintttiittcinne e csssneesssnesssnessssnesssssesssssnesnns 26
6.0  INITIAL PROJECT TEAM COORDINATION .......oirvvuiiiiriiiiniinnneeinnnecnnecsnneecsnnecsnnne 26
6.1 PROJECT TEAM MEETING NOL. T ..o 26
7.0  IMPROVEMENT CONCEPT DEVELOPMENT.......ccccoouriiiiimiiiiiitnitiiiineeccnnneeccssnnneeens 28
7.1 CONCEPT A ettt e et e e e e e e e e e seneeeeenaas 28
7.2 CONCEPT Bttt 28
7.3 CONCEPT C e et 29
74 CONCEPT D .ot 32
7.5 CONCEPT E ettt 32
7.6 CONCEPTF ettt ee e 33
7.7 CONCEPT Gt 35
8.0  PROJECTTEAM MEETING NO. 2........iiiiiiiiiiiiiiniiiininnecninreccsnneeecssnnseecessnseees 35

i




FINAL REPORT

9.0  REFINED IMPROVEMENT CONCEPTS......ccoiiiiiiirrteteeeeeeeececnnneeeeeeeeeesseesssnsssasessessssnns 37
9.1 CONCEPT T e e e et e e e e e e e e e et e e e e e e e e e e e anssaaeeens 37
Y OO ]\ (1 = =i I U P UUTT PR 37
0.3 CON CEPT St e e e e e et e e e e e e e e e e e e e e e e e e eataaaaaaens 37
D4 CONCEPT 4 ..o e et e e e e e e e e ettt e e e e e e e e eeeeararaeeeeas 37
10.0 LOCAL OFFICIALS/ STAKEHOLDER AND PUBLIC MEETING...........cccovvureeeieeeeiccccnnnnnns 38
10.1  LOCAL OFFICIALS / STAKEHOLDER MEETING .....coiiiiiiiiieeeeeeeeeeeeeee et 38

10.1.1 Local Officials / Stakeholder SUNVEY .....ccoooveeveeeiiiiiiiiii 38
10.2  PUBLIC MEETING ..ottt e et e e e e e e e e aaraaaeeeeas 40

10.2.1 PUDBIIC MeetiNng SUINVEY ... 40
11.0 STUDY RECOMMENDATIONS .......ootiiiiiiiiiiciiiitreeeeeeeeeeceeessnseeeseeeesssssssssssssssesessssssnssnnes 41
T1.1 BENEFIT-COST ANALYSIS .ottt e ettt e e e e e e et e e e e e e e e e e e enannranaeeaaeens 42
11.2  PROJECTTEAM MEETING NO. 3. oot 42
T1.3  NEXT STEPS e e e e e e e e e e e e e e ettt e e e e e e e e e eeeeassneeeeens 50
CONTACTS/ADDITIONAL INFORMATION.......cetiiiiieeiiciciiireeeeeeeeeesesenreeeeeeeeesssesssssssssssssessssns 50

TABLE OF TABLES

Table ES-1: BENefit-10-COSt ANQIYSIS .....oooeiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e ES-4
Table ES-2: Improvement Concept Prioritization & Cost Estimates....cooovvvvvvvicieeeeiiiiinnn, ES-6
Table T: SOCIOECONOMIC STUAY covuiiiiiiiiieeeeee e e e 16
Table 2: Population Estimates and ProjeCHioNS..........eiie i 17
Table 3: Buc-ee's Estimated Trip GeneratioN ...........ooooviiiiiiiiiiiiieeeeeeeeeeeeeeee s 19
Table 4: 2032 No-Build Traffic OReratioNS .........ooovviiiiiiiiieeeeeeeeeeeeeeeeeeee 22
Table 5: 2032 E+C microsimulation Model SUMMIAIY ... 24
Table 6: ITE Trip Generation ESTIMATES c......vvvieieeeeieeeee e 25
Table 7: Microsimulation Sensitivity ANQlysis RESUITS .........ooviviiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeaaa, 25
Table 8: Benefit-Cost ANAIYSIS SUMMIANY......ooooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 42
Table 9: Cost Estimates (2023 DOIAIS) c.ocooeeiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 43

TABLE OF FIGURES

Figure ES-T: KY TOT STUAY COITIAON ..uuuiiiiiiiiiiiiiiiiiiiiiii e as ES-2
Figure ES-2: ACCess POINTS ON KY TOT .oiiiiiiiiiiiiiiiiiiiiiiiiiiii s ES-3
FIGUIE ES-3: CONCEPT SA ettt ettt e e e e e e e e e e e e e e e e s s aaaaasaaeaaeeeeannnes ES-7
FIQUIE ES-4: CONCEPT BB .ottt aaaaabaaaeaaasssaassssasssssnnnsnnnnnnsnnnnnnnnnn ES-8
FIQUIE ES-5: CONCEPT BC i e e e e e e e e e e e aaaeeenns ES-9
FIQUIE ES-6: CONCEPT A .o e e e e e e e e aeeaeaas ES-10
FIQUIE ES-7: CONCEPT 4B ...t et e e e e e et aaaaaeeaaeeas ES-11
FIQUIE ES-8: CONCEPT AT ...ttt e e e e e e e e e e e e e e earaaaaeeaaeens ES-12
FIQUre 1: KYTC DIStICT 3 MO .uiiiiiiiiiiiiiiiiiiiiiiiitii e e e e e e e e nas 1
Figure 2: SMiths Grove STUAY AMEQ ......uuviiiiiiiiiiiiii e as 2

i




FINAL REPORT

Figure 3: Functional ClASSIfICATION .......iiiiiiiiiieeeiiee e e e e e e e
Figure 4: ACCess POINTS ONKY TOT ittt e e et e e e et ee e
Figure 5: Commercial Section of KY 101 North of 1-65 .......uuuueiiiiiiiic e
FIGUIE 6: LONE WIATNS...oeiiiiiiiiiieeeeee ettt nansnnnnnnnnnnnnnnnn
FIGure 7: SNOUIAEr WIATNS ....cooiiiiie e ettt e e et e e e itaeeeeas
Figure 8: Average Daily TraffiC (ADT)..uiii ettt e et e e e e saeeea e
Figure 9: Crash Severity (2017 —2021) ittt e e e e e e e e arara e e e e e e e e esaaes

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:

Crash TYPE (2017 = 20271) oottt aaasaaaasassaasassasssensnnnnes
Excess Expected Crashes (EEC) ..o
(el [V o] I =l 01V o] a0 aT=T o | S PURR P
HUuMaN ENVIFONMENT ...
KY 101 Historical Daily Traffic VOIUMES .....ccoeiiiiieeeeee et
I-65 Historical Daily TraffiC VOIUMIES .....iiiiiiieeiieecceeeeeeee e
Potential Study Ared DeVEIORMENTS.....ccooiveeeiceeeeeeeeeeee e
2045 Daily TraffiC FOrECASTS c.ovvviiieieieiiieeeee et
Committed Improvements from the Buc-e€'s TIS........coooeieiiiiiiiieeeeeeeeee,
Richmond Buc-ee's Traffic COUNTS oo
(Ofe] plel=] o) 1 NIRRT
(Gfe] el o) 1 THTN TP PRRR
2032 Simulation Model Results (CONCEPT D) wuvvvvvevveeeiiiiiiiiiiiiiiiee
(@] 11 =T ) I S
(@] 11 =T ) 1K
Local Officials Survey - Ranking Transportation ISSUES .........cccooviiiiiiiiiiieeeeeeee,
Local Officials Survey - Improvement CONCEPTS ....coovvvvvvceieeieiiiieeiiieeeeeeeeeeeeiaann
Public Survey - Ranking Transportation ISSUES.......ccceeeeeeeeeeiiiieeeeeeeeeeeeeeeeee
Public Survey - Improvement CoNCePTS...couiieiiiiiiiiiiii
(Oe] el o) G N U U UP PP
(Ofe] alel=] o) ST JNN TP PO
CONCEPT BC ittt et e e e e et e e e e e e e e eas
CONCEPT A ettt ettt e e e e e et e e e e e e e e eas
(Oe] el o) I J U UPUU PR
(Oe] alel=T o) I LGN UPPT PR

APPENDICES

APPENDIX A — TRAFFIC SIMULATION MODEL CALIBRATION MEMORANDUM
APPENDIX B — CRASH HISTORY (2017 - 2019)

APPENDIX C — ENVIRONMENTAL OVERVIEW

APPENDIX D — SOCIOECONOMIC STUDY

APPENDIX E — TRAFFIC FORECASTING TECHNICAL MEMORANDUM
APPENDIX F — MEETING SUMMARIES




FINAL REPORT
Smiths Grove Traffic Operations Study

1.0 INTRODUCTION

The Kentucky Transportation Cabinet (KYTC) initiated the Smiths Grove Traffic Operations Study in
Warren County to examine short- and long-term transportation needs for the KY 101 (South Main
Street) commercial corridor in Smiths Grove — approximately 0.25-mile each side of the
inferchange with |-65 — and evaluate the need for improvements. Figure 1 presents a map

depicting the location of the study
area within KYTC District 3.

1.1 STUDY AREA

The KY 101 study corridor extends
from milepost 7.6 to milepost 8.2 in
Smiths Grove, Kentucky,
approximately 0.25-miles on either
side of the inferchange with |-65 at
Exit 38, as shown in Figure 2.

This portion of KY 101 carries a mix of
local and regional fraffic as it

WARREN COUNTY
. STUDY

Figure 1: KYTC District 3 Map

connects Smiths Grove (to the north) and Scottsville (to the south) with 1-65. It not only serves as a
connection for these cities, but also provides access to numerous existing businesses — many of
which rely on interstate travel. Within the study area, construction is currently underway for a
Buc-ee’'s south of the |-65 interchange. In addition to the construction of Buc-ee's, additional
development is anticipated along Jim Burrell Lane and Vincent Street north of the interchange.

2.0 EXISTING CONDITIONS

Conditions of the existing transportation network were examined and are shown in the following
sections. The information compiled includes roadway facilities and geometrics, crash history,
and traffic volumes within the study area. Data for this section were collected from KYTC's
Highway Information System (HIS) database, KYTC's Traffic Count Reporting System, aerial

photography, and field inspection.

2.1 FUNCTIONAL CLASSIFICATION

Functional classification is the result of grouping streets and highways according fo the
character of travel service they provide. Functional classifications within the study area are
shown in Figure 3. KY 101 is classified as a rural major collector.
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| Smiths Grove Traffic Operations Study
Warren County, KY
KYTC Item No. N/A
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22 ACCESS MANAGEMENT

There is currently just over 100 feet between Jim Burrell Lane and the 1-65 southbound ramp
intersection, as shown in Figure 4. The KYTC Highway Design Manual Exhibits 1100-01 and 1100-02
recommends a minimum of 300 feet spacing between intferchange ramps and access points on
rural roads and a desired distance of 600 feet!.

Additionally, there are seven access points (equivalent to 35 access points per mile) on the east
side of KY 101 on the 0.2-mile section between the I-65 southbound ramps and Wendy's and
eight access points (equivalent of 40 access points per mile) to the west. Such a high number of
access points increases the frequency of turning vehicles, which creates more potential conflict
points and compromises safety. It also contributes to traffic operational concerns as vehicles are
constantly slowing to furn.
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Figure 4: Access Points on KY 101
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23 ROADWAY GEOMETRY

KYTC's HIS database was used to identify
roadway geometry. North of the I-65
inferchange KY 101 has 12-foot lanes, a
12-foot center two-way left-turn lane
(TWLTL), varying shoulder types, and
numerous driveway openings as shown in
Figure 5. The current number of lanes and
recorded lane widths within the study
area are shown in Figure 6. The shoulder
widths for each roadway within the study
area are shown in Figure 7.

2.4 SPEED LIMIT

KY 101 has a posted speed limit of 35 mph Figure 5: Commercial Section of KY 101 North of 1-65

north of the |-65 inferchange and 45 mph
to the south.

2.5 EXISTING TRAFFIC ANALYSIS

The most current average daily traffic (ADT) volumes from KYTC's traffic count stations are shown
on Figure 8. Based on the most recent available data, KY 101 carries 4,950 vehicles per day
(VPD) with 8.5 percent trucks north of 1-65 (2022 count) and 4,950 VPD with 10.2 percent trucks to
the south (2018 count). I-65 carries 57,900 VPD with ramp volumes ranging from 2,000 VPD on the
northbound exit ramp to 2,900 VPD on the southbound entrance ramp. Note, tfraffic counts from
2020 and 2021 are not shown because they are not an accurate representation of current traffic
patterns due fo the COVID shutdowns.

12-hour turning movement counts were collected at the 1-65 interchange ramps, Jim Burrell
Lane, and Vincent Street in January 2022. These counts, collected between 6 a.m. and 7 p.m.,
show 7,400 vehicles on KY 101 north of the interchange. This 12-hour volume is significantly higher
than the daily KYTC count of 4,950 VPD. The 12-hour furning movement counts also showed
around 14 percent frucks on KY 101 north of the interchange, higher than the 8.5 percent
estimated at the count station.
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2.6 CRASH HISTORY

Crash data was collected along existing roadways within the study area for the five-year period
between January 1, 2017, and December 31, 2021. Over the five years, there were 57 collisions
on KY 101 between mile point 7.6 and mile point 8.2. The crash records are included in
Appendix B.

Of the 57 crashes, one resulted in a fatality (2 percent), 10 resulted in aninjury (17 percent), 46
resulted in property damage only (81 percent). The fatal collision was an opposing left-turn at
night at the northbound ramp terminal intersection. Figure 9 presents a map of the crash
severities for all crashes in and around the study portion of KY 101. Crashes that occurred on
mainline |-75, the ramps, and KY 101 outside of the study limits were not included in the analysis.

Angle collisions (37 percent) make up a maijority of the crashes along the study area portion of
KY 101 — a crash type that is typically located at intersections and can be attributed to issues
related to access. Figure 10 presents the crash types for crashes in and around the study area.

The Crash Data Analysis Tool (CDAT) was used to perform an Excess Expected Crashes (EEC)
analysis. EEC is a measure of the crash frequency at a given site compared to what is expected
based on current conditions (geometrics, traffic, efc.). A positive EEC indicates more crashes are
predicted than expected. Results from the analysis showed the study portion of KY 101 has an EEC
of 0.5 crashes per year and a level of service of safety (LOSS) of 3, indicating that has a moderate
potential for crash reduction. Additionally, four of the study area intersections have positive EECs
as shown in Figure 11.
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3.0 ENVIRONMENTAL OVERVIEW

An Environmental Overview (EO) was prepared to identify known natural and human features
which occur within the study area. These features should be considered during the development
and advancement of conceptual alternatives along with avoidance or minimization of impacts
to the environment. The complete document is included in Appendix C.

3.1 NATURAL ENVIRONMENT

There are six National Wetland Inventory (NWI) features mapped within the influence area, as
shown in Figure 12. All six are classified as Fresh Water Emergent (PEM) wetlands totaling 1.9
acres. Additionally, seven state water wells are found within the study area, four are listed as
monitoring wells and three domestic use wells. There is one federal well identified within the
study area.

The study area is underlain with bedrock with a high potential for karst development. There are
four caves within the study area, all of which are protected by WKU.

According to U.S. Fish and Wildlife Service's Information for Planning and Consultation (IPaC)
there are five federally listed endangered species, two federally listed threatened species and
one federally listed candidate. All have the potential to occur within the study area.

Approximately 70 percent of the soil in the study area is considered Prime Farmland and an
additional 17 percent is considered Farmland of Statewide Importance, which means that the
land economically produces high yields of crops when freated and managed according to
acceptable farming methods.

3.2 HUMAN ENVIRONMENT

An overview of the human environment in and around the study area is shown in Figure 13.
Based on the review of National Register of Historic Places (NRHP) there are two registered
historic districts and registered buildings located within the study area, most of which are in the
northern portion of the study area. Community resources and sensitive noise receptors in the
study area include single family residential neighborhoods and houses, five houses of worship,
one school, and one park. Potential hazardous materials concerns, including underground
storage tanks, exist throughout the study area.

13




Revised: 2022-02-15 By: skelley

Soils.mxd

_3_

Grove\gis\mxd\Figure

CiUsers'skelley\OneDrive - Stantec\Documents\1 - Projects\178567021 - KY 32 Megapark\Smiths

478(2174

4781?455

478?736

479(2017

479?:298

3543;300

3549019

3536I738

3533;458

ol

b= 4

<

101

i

68—

101

sfiiths

Grove

8]

o ©°

T
4780174

T
4783455

T
4786736

T
4790017

T
4793298

Figure No.

12
Title
Water Resources

Client/Project 178567021 REVA
Kentucky Transportation Cabinet
Smiths Grove Study
Environmental Overview

Project Location

Prepared by SK on 2022-02-15
TR by CK on 2022-02-16

Warren County, Kentucky R Review by JW on 2019-02-17

N

0 1,500 3,000
Feet

(Atoriginal document size of 11x17)
1:18,000

D Influence Area
Freshwater Emergent Wetland
[ Freshwater Forested/Shrub Wetland
D Freshwater Pond

Area of Minimal Flood Hazard (Zone X)
=== NHD Flowline - Underground Conduit

INDIANA
ILLINOIS

TENNESSEE

Notes
1. Coordinate System: NAD 1983 StatePlane Kentucky FIPS 1600 Feet

2. Data Sources: KYTC, USA Major Roads, NW 1, NHD, FEMA NF HL, EDR

3. Background: U SGS The National Map: National Boundaries Dataset, 3DEP Elevation
Program, Geographic Names Information System, National Hydrography Dataset, National
Land Cover Database, National Structures Dataset, and National Transportation Dataset;
USGS Global Ecosystems; U.S. Census Bureau TIGER/Line data; USFS Road Data; Natural
Earth Data; U.S. Departmentof Stae Humanitarian Information Unit; and NO AA National
Centers for Environmental Information, U.S. Coastal Relief Model. Data refreshed O ctober

@ Stantec

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors or omissions which may be incorporated herein as a resut. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.




skelley

Revised: 2022-02-15 By

xd\Figure_4_Human.mxd

=
°
>
3
Q

-KY 32 Megapark\Sm

- Stantec\Documents\1 - Projects\178567021

CiUsers'skelley\OneDrive

4789174

478%455 4786I736 4799017

479?:298

3543;300

354(2019

353(?738

3533;458

Cave Springs
Caverns

T
4780174

T T T
4783455 4786736 4790017

T
4793298

Figure No.

13

Title
Human Environment

Client/Project
Kentucky Transportation Cabinet
Smiths Grove Study
Environmental Overview

178567021 REVA

Project Location

Warren County, Kentucky

Prepared by SK on 2022-02-15
TR by CK on 2022-02-16
R Review by JW on 2019-02-17

N

0 1,500

(Atoriginal document size of 11x17)
1:18,000

Historic District

Freeway or Other Major Road
Other Major Road

Secondary Road

Local Connecting Road
Church

L School
(o]
[e]

D Influence Area
L]

NRHP Building
EDR Sites

3,000
Fe

INDIANA
ILLINOIS

TENNESSEE

Notes
1. Coordinate System: NAD 1983 StatePlane Kentucky FIPS 1600 Feet
2. Data Sources: KYTC, NRHP, USA Roads, Google Earth, PADUS

3. Background:Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,

USDA, USGS, AeroGRID, IGN, and the GIS User Community

@ Stantec

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.



FINAL REPORT
Smiths Grove Traffic Operations Study

3.3 SOCIOECONOMIC STUDY

The Barren River Area Development District (BRADD) conducted a socioeconomic study for the
study area. A complete copy of the report is found in Appendix D. The information in this report
outlines 2016-2020 American Community Survey (ACS) statistics in and near the study area using
tables, charts, and maps. The data presented in this document is infended to highlight areas of
concern that will require additional analysis should any project be advanced to future phases.
Statistics are provided for minority, elderly, poverty status, limited English proficiency (LEP), and
disabled populations for the nation, state, region, county, and census block groups located
within the study area, shown in Table 1.

Table 1: Socioeconomic Study

United Warren
Category States County Study Area
Percent of Minority Population 39.90% 22.24% 11.04%
Percent Below the Poverty Line 12.80% 16.37% 3.90%
Percent of Adults over 65 16.00% 12.81% 12.74%
Percent of Adults with a Disability 15.30% 21.40% 13.17%
Percent with Limited English Proficiency 8.30% 6.00% 0.13%

This information is intended o aid in making informed and prudent tfransportation decisions,
especially regarding the requirements of Executive Order 12898: Federal Actions to Address
Environmental Justice in Minority Populations and Poverty status, Populations (signed

February 11, 1994). The analysis uses the socioeconomic percentages by population for Warren
County as the reference threshold for identifying target populations. The study area includes
Census Tract 116 Block Group 2 which has a lower percentage of minorities, low-income, elderly,
disabled, and limited English proficiency population levels than Warren County.

During future phases of project development, a more detailed and robust analysis would be
required for the National Environmental Policy Act (NEPA) documentation when assessing the
potential for adverse and disproportionate impacts to those with disabilities, poverty status, and
minority populations.
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4.0 FUTURE CONDITIONS

To determine the need for potential fransportation improvements, it is necessary to estimate
future conditions. This chapter summarizes the anticipated future conditions within the study
area. The complete Model Update and Traffic Forecasting Memorandum can be found in
Appendix E.

4.1 POPULATION TRENDS

Population data were obtained from the Kentucky State Data Center (KSDC) at the University of
Louisville which is Kentucky's official clearinghouse for Census data. Population estimates and
projections for the state of Kentucky, Warren County, and Bowling Green are summarized in
Table 2. Over the past 20 years, Warren County and the City of Bowling Green have grown faster
than the state average, at just under 2 percent per year. Warren County is expected to
continue to grow at arate of 1.6 percent per year over the next 20 years.

Table 2: Population Estimates and Projections
(Source: Kentucky State Data Center, 2022)

Census Estimates GOLUES e
Growth 2040 Growth
Projection
2000 2010 2020 2000 - 2020 2020 - 2040
Kentucky 4,041,769 | 4,339,367 | 4,505,836 0.54% 4,886,381 0.41%
Warren County 92,522 113,792 133,207 1.84% 183,705 1.62%
Bowling Green 49,296 58,067 72,294 1.93% N/A

4.2 HISTORICAL KYTC TRAFFIC COUNTS

Historical data from KYTC count stations were used to analyze traffic frends for the KY 101
corridor and I-65. Average daily traffic (ADT) volumes and annual growth rates for both facilities
are summarized in Figure 14 and Figure 15. While counts can fluctuate significantly from year to
year for many reasons, historical data can sfill provide an opportunity to identify growth trends.
Daily traffic on KY 101 has steadily increased over the past 15 years, with traffic south of the 1-65
inferchange growing at a significant rate of 2.4 percent per year. Daily traffic on 1-65 has also
steadily increased between 1.9 and 2.4 percent per year, bolstered by the Kentucky Transpark
and the new I-65 interchange at KY 3145 (Exit 30).

17




FINAL REPORT
Smiths Grove Traffic Operations Study

KY 101 Historical Traffic Volumes
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Figure 14: KY 101 Historical Daily Traffic Volumes
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Figure 15: 1-65 Historical Daily Traffic Volumes
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4.3 BUC-EE'S TRAFFIC

A Buc-ee’s fueling station and general store is planned to open in the southwest quadrant of the
I-65 interchange with KY 101 in 2024. There are expected to be 120 fueling stations and a 53,000
square-foot store. A fraffic impact study (TIS) for Buc-ee's was approved by KYTC in September
2022 and summarizes the fraffic expected to be generated by the development and the
roadway improvements needed to facilitate the additional traffic. The TIS included traffic
analyses for weekday morning, weekday midday, weekday afternoon, and Saturday midday
peak hours. Table 3 presents the peak hour trip generation estimates from the TIS. Intercept trips
are trips that will stop af the development while in route to another destination. New trips are
trips that otherwise wouldn't have traveled study area roadways.

Table 3: Buc-ee's Estimated Trip Generation

Peak Hour Total Trips Intercept Intercept Trips New Trips
In Out Rates In Out In Out
Weekday Morni
eexday Morning | 457 403 69% 295 278 132 125
Peak Hour
Weekday Midday 535 549 61% 326 335 209 214
Peak Hour
Weekday Afternoon | o) 594 66% 385 392 199 202
Peak Hour
Saturday Midd
aturcay Viiaday 788 835 49% 386 409 402 426
Peak Hour

During the period between opening day of the proposed development and the 10-year design
period, fraffic along KY 101 were assumed to grow at a rate of 1 percent per year. During this
same period, traffic conditions on the 1-65 ramps were assumed to grow at a rate of 3.5 percent
per year. The TIS states that these growth rates were developed using historical traffic data from
KYTC.

44 BOWLING GREEN/WARREN COUNTY TRAVEL DEMAND MODEL

The Bowling Green/Warren County Travel Demand Model was updated and used as a fool to
develop background growth rates. Base and