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INTRODUCTION 

Stephen Foster Avenue in Bardstown, KY runs from the center of downtown to the western city limits.  It is 

designated as US 31E and US 62, with US 31E departing at Cathedral Manor.  The intersection of Stephen Foster 

Avenue and Cathedral Manor is the focus of this study. Figure 1 displays a map of the site. The intersection has had 

several alternatives proposed to improve the operation of the intersection.  To evaluate the impacts of the 

improvements, the adjacent intersections of 5th Street and Barton Road have been included in the analysis. 

 
Figure 1.  Site Map 

EXISTING CONDITIONS 

Stephen Foster Avenue is a state maintained road with an estimated 2017 ADT of 18,100 vehicles per day between 

3rd Street and Cathedral Manor, as provided by a 2017 Kentucky Transportation Cabinet traffic forecast.  The road is 

a four-lane highway with eleven-foot lanes.   The speed limit is 35 mph.  There are sidewalks. The intersection with 

5th Street is controlled with a traffic signal.  There are left turn lanes on each approach.  The intersection with 

Cathedral Manor is controlled with a stop sign on Cathedral Manor.  There is a right turn lane on the two approaches 

with a yield sign and a left turn lane on Stephen Foster Avenue. 

 

Stephen Foster Avenue west of Cathedral Manor has an estimated 2017 ADT of 9,600 vehicles per day between 

Cathedral Manor and North Elm Street, from the same traffic forecast.  This section of Stephen Foster Avenue is a 

two-lane highway with twelve-foot lanes and a marked parking area.  The intersection with Barton Road is 

controlled with a stop sign on Barton Road.  There are no turn lanes at the intersection. 
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Cathedral Manor (US 31E) is a state maintained road with an estimated 2017 ADT of 11,000 vehicles per day 

between the Martha Layne Collins Parkway and Stephen Foster Avenue, as provided by the same forecast.  The road 

is a two-lane highway with eleven-foot lanes.   The speed limit is 35 mph.   

 

The previously mentioned traffic forecast contained peak hour turning movements for the intersections of Cathedral 

Manor and 5th Street.  The diagrams from the forecast are included in the Appendix.  A peak hour turning movement 

count was obtained at the intersection of Stephen Foster Avenue and Barton Road, including the St. Joseph school 

driveway as the north leg of the intersection.  The intersection was counted from 7:00 to 9:00 am and 3:00 to 6:00 

pm.  The peak hour of the intersections occurred between 7:15 and 8:15 am and 4:30 to 5:30 pm.  

 

  

Figure 2.  Existing (2017) Peak Design Hour Volumes 
 

FUTURE CONDITIONS  

The future analysis year is 2040.  These volumes are from the traffic forecast for the No Build of the Western Bypass 

(page 30). 

 

 

Figure 3.  2040 Peak Design Hour Volumes 
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ANALYSIS 

The qualitative measure of operation for a roadway facility or intersection is evaluated by assigning a “Level of 

Service”.  Level of Service is a ranking scale from A through F, “A” is the best operating condition and “F” is the worst.  

Level of Service results depend upon the facility that is analyzed.  In this case, the Level of Service is based upon the 

total delay experienced at an intersection. 

To evaluate the impact of the proposed development, the vehicle delays at the intersections were determined using 

procedures detailed in the Highway Capacity Manual, 6th edition.  Future delays and Level of Service were determined 

for the intersections using the Synchro (Version 10.1) software and the Highway Capacity Software (Version 7.4). The 

delays and Level of Service are summarized in Table 2.   

Table 2.  Peak Hour Level of Service  

 A.M. P.M. 

Approach 
2017 

Existing 

2040 

Existing 

2040  

Signal 

2040 

Roundabout 

2017 

Existing 

2040 

Existing 

2040 

Signal 

2040 

Roundabout 

Stephen Foster at 

Barton Road 
  

 
   

 
 

Stephen Foster 

Eastbound (left) 

A 

8.4 

A 

8.9 

A 

8.9 

A 

8.9 

A 

8.2 

A 

8.6 

A 

8.6 

A 

8.6 

Stephen Foster 

Westbound (left) 

A 

8.8 

A 

9.5 

A 

9.5 

A 

9.5 

A 

8.9 

A 

9.6 

A 

9.6 

A 

9.6 

Barton Road Northbound 
C 

16.1 

C 

22.4 

C 

22.4 

C 

22.4 

C 

19.3 

D 

27.6 

D 

27.6 

D 

27.6 

School Driveway 

Southbound 

F 

60.4 

F 

229.1 

F 

229.1 

F 

229.1 

E 

39.6 

F 

98.4 

F 

98.4 

F 

98.4 

Stephen Foster at 

Cathedral Manor 
  

B 

13.2 

F 

107.4 
  

C 

27.7 

F 

147.4 

Stephen Foster 

Eastbound 
  

B 

17.7 

F 

51.3 
  

D 

43.5 

F 

315.9 

Stephen Foster 

Westbound (left) 

B 

10.5 

B 

13.1 

A 

9.0 

D 

25.9 

C 

16.8 

F 

53.4 

C 

22.9 

F 

86.8 

Cathedral Manor 

Northbound 

F 

52.5 

F 

216.9 

C 

31.3 

F 

236.6 

F 

387.8 

F 

~ 

C 

20.5 

F 

51.5 

Stephen Foster at 5th 

Street 

C 

28.2 

D 

35.2 

C 

32.9 

D 

35.2 

C 

29.7 

D 

49.9 

D 

49.2 

D 

49.9 

Stephen Foster 

Eastbound  

C 

24.6 

C 

27.4 

C 

22.7 

C 

27.4 

C 

23.0 

C 

25.6 

C 

23.6 

C 

25.6 

Stephen Foster 

Westbound  

D 

40.9 

D 

54.8 

D 

54.8 

D 

54.8 

D 

44.2 

F 

93.1 

F 

93.1 

F 

93.1 

5th Street Northbound 
B 

18.5 

C 

24.6 

C 

24.6 

C 

24.6 

B 

16.8 

C 

21.8 

C 

21.8 

C 

21.8 

5th Street Southbound 
B 

20.5 

C 

27.7 

C 

27.7 

C 

27.7 

B 

17.8 

C 

29.1 

C 

29.1 

C 

29.1 

Key:  Level of Service, Delay in seconds per vehicle 
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A single lane roundabout does not provide a desirable level of service.  Due to the heavy volume of conflicting flows 

no roundabout configuration was identified that would provide a satisfactory level of service.  For the signal option, 

the eastbound traffic needs two through lanes.  The westbound queue will queue through the intersection at 5th 

Street in either scenario. 

Of the three bypass alternatives, only the inner bypass removes a significant amount of pm traffic from the 

intersection.  None of the three reduce traffic enough to allow the roundabout to function appropriately. 

CONCLUSIONS 

Based upon the volume of traffic generated by the development and the amount of traffic forecasted for the year 

2040, the intersection of Stephen Foster Avenue and Cathedral Manor will experience failing levels of service.  The 

recommended improvement for this intersection is the installation of a traffic signal with the addition of an 

eastbound thru lane. 
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Traffic Counts 

 

Start Time Right Thru Left Right Thru Left U-Turn Right Thru Left Right Thru Left Total

7:00 AM 0 0 0 2 42 7 0 21 0 1 1 53 0 127

7:15 AM 0 0 0 16 47 6 0 25 0 1 1 60 2 158

7:30 AM 4 0 23 40 37 5 0 10 0 0 1 75 1 196

7:45 AM 6 0 33 69 41 7 0 8 0 0 1 98 6 269

8:00 AM 6 0 25 52 50 7 1 3 0 1 2 66 5 218

8:15 AM 2 0 6 9 61 7 0 3 0 0 1 64 1 154

8:30 AM 0 0 7 3 49 6 0 7 1 2 2 51 0 128

8:45 AM 1 0 0 2 62 7 0 5 0 1 0 44 0 122

3:00 PM 3 0 18 13 77 9 0 42 0 4 2 91 0 259

3:15 PM 1 0 14 23 70 6 0 36 0 2 1 82 2 237

3:30 PM 1 0 15 5 65 9 0 11 0 0 1 113 0 220

3:45 PM 2 0 4 11 72 8 0 16 0 0 1 87 0 201

4:00 PM 2 0 11 4 69 12 0 7 0 1 0 73 0 179

4:15 PM 2 0 4 9 70 8 0 16 0 1 2 66 0 178

4:30 PM 3 0 4 11 70 7 1 12 1 1 2 100 2 214

4:45 PM 1 0 8 26 86 12 2 12 0 0 1 80 3 231

5:00 PM 2 1 25 19 94 10 0 7 0 0 2 85 2 247

5:15 PM 1 0 10 20 87 3 0 10 1 0 1 78 3 214

5:30 PM 4 0 9 15 66 1 0 10 0 2 0 69 1 177

5:45 PM 0 0 5 13 82 5 0 5 0 0 0 79 2 191

Start Time Right Thru Left Right Thru Left U-Turn Right Thru Left Right Thru Left Total

7:15 AM 0 0 0 16 47 6 0 25 0 1 1 60 2 158

7:30 AM 4 0 23 40 37 5 0 10 0 0 1 75 1 196

7:45 AM 6 0 33 69 41 7 0 8 0 0 1 98 6 269

8:00 AM 6 0 25 52 50 7 1 3 0 1 2 66 5 218

AM Peak 16 0 81 177 175 25 1 46 0 2 5 299 14 841

4:30 PM 3 0 4 11 70 7 1 12 1 1 2 100 2 214

4:45 PM 1 0 8 26 86 12 2 12 0 0 1 80 3 231

5:00 PM 2 1 25 19 94 10 0 7 0 0 2 85 2 247

5:15 PM 1 0 10 20 87 3 0 10 1 0 1 78 3 214

PM Peak 7 1 47 76 337 32 3 41 2 1 6 343 10 906

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Entrance US 62 Barton Rd US 62

Entrance US 62 Barton Rd US 62

Site Code

Study Name US 62 & Barton Rd

Start Date 01/10/2018

Start Time 7:00 AM
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Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Total

7:00 AM 45 39 0 79 7 0 5 68 0 243

7:15 AM 59 66 0 118 10 0 15 69 0 337

7:30 AM 80 51 0 147 3 0 10 97 0 388

7:45 AM 107 56 0 158 10 0 16 122 0 469

8:00 AM 105 66 0 99 7 0 13 83 0 373

8:15 AM 71 66 0 88 6 0 10 64 0 305

8:30 AM 54 59 0 80 6 0 5 60 0 264

8:45 AM 62 60 0 74 9 0 6 43 0 254

3:00 PM 95 101 0 77 6 0 26 124 0 429

3:15 PM 91 101 0 98 7 0 24 109 0 430

3:30 PM 70 112 0 103 5 0 25 110 0 425

3:45 PM 82 113 0 75 9 0 10 90 0 379

4:00 PM 75 144 0 77 10 0 16 78 0 400

4:15 PM 81 138 0 66 6 0 15 71 0 377

4:30 PM 79 117 0 94 12 0 26 96 0 424

4:45 PM 117 163 0 79 6 0 17 83 0 465

5:00 PM 112 147 0 90 7 0 26 92 0 474

5:15 PM 99 141 0 88 12 0 15 86 0 441

5:30 PM 70 129 0 91 12 0 14 72 0 388

5:45 PM 94 127 0 74 6 0 12 77 0 390

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Total

7:15 AM 59 66 0 118 10 0 15 69 0 337

7:30 AM 80 51 0 147 3 0 10 97 0 388

7:45 AM 107 56 0 158 10 0 16 122 0 469

8:00 AM 105 66 0 99 7 0 13 83 0 373

AM PEAK 351 239 0 522 30 0 54 371 0 1567

4:30 PM 79 117 0 94 12 0 26 96 0 424

4:45 PM 117 163 0 79 6 0 17 83 0 465

5:00 PM 112 147 0 90 7 0 26 92 0 474

5:15 PM 99 141 0 88 12 0 15 86 0 441

PM PEAK 407 568 0 351 37 0 84 357 0 1804

Westbound Northbound Eastbound

Westbound Northbound Eastbound

US 62 US 31E US 62

US 62 US 31E US 62

Site Code

Study Name US 62 & US 31E

Start Date 01/10/2018

Start Time 7:00 AM
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Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 23 7 12 9 60 2 1 10 0 1 113 33 271

7:15 AM 40 6 6 10 81 0 5 10 1 3 125 56 343

7:30 AM 37 10 15 11 91 3 4 18 6 4 174 63 436

7:45 AM 33 15 20 21 122 4 3 19 10 11 201 64 523

8:00 AM 31 15 25 7 119 5 6 16 15 5 135 46 425

8:15 AM 23 14 13 18 102 5 5 12 8 5 106 42 353

8:30 AM 24 17 12 7 85 14 6 9 4 4 102 33 317

8:45 AM 28 7 16 9 89 5 3 11 4 1 83 32 288

3:00 PM 50 17 25 9 126 8 7 23 10 3 153 43 474

3:15 PM 45 14 23 19 136 6 5 10 6 4 156 45 469

3:30 PM 59 30 34 4 117 9 7 15 4 5 155 42 481

3:45 PM 55 28 18 12 138 4 11 21 5 5 111 37 445

4:00 PM 62 15 15 17 150 12 1 27 5 5 117 41 467

4:15 PM 63 20 15 9 160 5 8 17 0 2 98 32 429

4:30 PM 55 25 14 13 144 8 4 15 8 4 144 47 481

4:45 PM 73 16 27 14 190 12 11 17 7 4 125 29 525

5:00 PM 68 22 23 10 175 6 9 29 10 2 131 46 531

5:15 PM 70 16 16 20 167 6 9 16 6 4 127 44 501

5:30 PM 60 17 19 9 136 3 7 14 4 3 119 41 432

5:45 PM 62 18 20 12 151 13 8 15 4 1 105 44 453

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:30 AM 37 10 15 11 91 3 4 18 6 4 174 63 436

7:45 AM 33 15 20 21 122 4 3 19 10 11 201 64 523

8:00 AM 31 15 25 7 119 5 6 16 15 5 135 46 425

8:15 AM 23 14 13 18 102 5 5 12 8 5 106 42 353

AM PEAK 124 54 73 57 434 17 18 65 39 25 616 215 1737

4:30 PM 55 25 14 13 144 8 4 15 8 4 144 47 481

4:45 PM 73 16 27 14 190 12 11 17 7 4 125 29 525

5:00 PM 68 22 23 10 175 6 9 29 10 2 131 46 531

5:15 PM 70 16 16 20 167 6 9 16 6 4 127 44 501

PM PEAK 266 79 80 57 676 32 33 77 31 14 527 166 2038

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

N 5th St US 62 S 5th St US 62

N 5th St US 62 S 5th St US 62

Site Code

Study Name US 62 & N 5th St

Start Date 01/10/2018

Start Time 7:00 AM
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Exerpts from: 

Traffic Forecast Technical Report 
Bardstown 

Item No. 04-8809.00 

FINAL REPORT 
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Synchro Reports 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 16 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 17 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 18 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 19 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 20 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 21 

 
 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 22 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 23 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 24 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 25 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 26 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 27 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 28 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 29 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 30 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 31 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 32 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 33 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 34 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 35 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 36 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 37 

 



Stephen Foster Avenue 
Traffic Analysis

 

Diane B. Zimmerman 

Traffic Engineering, LLC. Page 38 

 


