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1. Introduction 

The subdivision plan for the St. Joseph Orphanage site shows 325 detached lots and 80 attached lots.  The site 

is located on the north side of Factory Lane in Louisville, KY. Access to the subdivision will be through two 

entrances on Factory Lane. The sole purpose of this study is to examine the traffic operation impacts of the 

proposed subdivision on the highway network.  For this study, the impact area was defined to be the proposed 

intersections with Factory Lane, and six additional intersections: Factory Lane at La Grange Road (KY 146), 

Factory Lane at Colonial Springs Drive, Factory Lane at Terrace Springs Drive, Factory Lane at Old Henry 

Road, Old Henry Road at Arnold Palmer Boulevard, and Old Henry Road at Bush Farm Road.  A map of the site 

is shown in Figure 1. 

 

 

Figure 1 : Location Map 
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2. Existing Conditions 

Factory Lane is a Metro maintained road with an estimated 2015 Average Annual Daily Traffic (AADT) of 6,600 

vehicles per day at the proposed entrance, as estimated from the turning movement count. The road is a two-

lane highway with ten-foot lanes with a one foot shoulder along the property frontage. The speed limit is 35 mph. 

There are sidewalks on both sides of Factory Lane from La Grange Road to Terrace Hill Drive. 

 

The intersection of Factory Lane with La Grange Road (KY 146) is controlled with a traffic signal. The Factory 

Lane approach has a dedicated left turn lane, a shared thru and left lane and a dedicated right turn lane.  The 

signal operates as split phase for Factory Lane and Chamberlain Lane.  The signal also has train preemption. 

 

The intersections of Factory Lane with Colonial Springs Road and Terrace Spring Drive are controlled with two-

way stop signs. Factory Lane is the primary route. There are dedicated left turn lanes on Factory Lane to 

Colonial Springs Road and to Terrace Spring Drive. There are no dedicated turn lanes on either Colonial 

Springs Road or Terrace Spring Drive. 

 

The intersection with Old Henry Road is currently an all-way stop without dedicated turn lanes. Old Henry Road 

is scheduled for reconstruction beginning in the summer of 2016. The project will add a two-way left turn lane 

from the Bush Farm Road intersection to Ash Avenue (KY 362) in Oldham County. Old Henry Road will become 

the primary route (will not stop) and Factory Lane will be controlled with a stop sign. The eastbound Factory 

Lane approach will have a dedicated left turn lane. The design speed of Old Henry Road is 45 mph.  There will 

be a sidewalk on the southeast side of the road and a multi-use path on the northwest side of the road. 

 

The intersection of Arnold Palmer Boulevard/Hamilton Springs Drive is controlled with a two-way stop sign for 

the minor streets. The existing eastbound right turn lane on Old Henry Road will be removed. Neither Arnold 

Palmer Boulevard nor Hamilton Springs Drive have dedicated turn lanes. 

 

The intersection of Old Henry Road with Bush Farm Road is controlled with a traffic signal. Eastbound Old 

Henry Road has a dedicated left turn lane and a dedicated right turn lane. Westbound Old Henry Road will have 

a dedicated left turn lane, a thru lane and a shared thru and right turn lane. Bush Farm Road will have dedicated 

left turn lane and a shared thru and right turn lane in both directions.   

 

Jacobs Engineering Group Inc. obtained a.m. and p.m. peak hour traffic counts at the intersections.  The full 

count data for each intersection are included in Appendix A.  Figure 2 illustrates the existing a.m. and p.m. peak 

hour traffic volumes for these intersections.  
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Figure 2 : A.M. Peak Hour Counts 
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Figure 3 : P.M. Peak Hour Counts 
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3. Future Conditions 

The projected completion year for this development is 2022, so the analysis year for this study is 2022. To 

predict traffic conditions in 2022, two and one third percent (2.33%) annual growth in traffic was added to 

Factory Lane and La Grange Road (KY 146). This growth is based upon a review of the traffic forecast for the 

Old Henry Road Extension dated June 16, 2011. Old Henry Road growth is taken from the forecast. Growth on 

Hamilton Springs Drive and Bush Farm Road is from the Old Henry Road Traffic Impact Study dated November 

2014. Figures 4 and 5 display the 2022 No Build peak hour volumes. 

 

Figure 4 : No Build A.M. Peak Hour Volumes 
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Figure 5 : No Build P.M. Peak Hour Volumes 
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4. Trip Generation and Distribution 

The Institute of Transportation Engineers Trip Generation Manual, 9
th
 Edition contains trip generation rates for a 

wide range of developments. The land use of “Single-Family Detached Housing (210)” and “Residential 

Condominium/Townhouse (230)” best describe this development. The trip generation results are listed in Table 

1. The results of the trip generation analysis are that this additional development will generate 280 a.m. peak 

hour trips and 354 p.m. peak hour trips. The trips for the development were assigned to the highway network 

with percentages shown on Figure 6. Figures 7 and 8 show the trips generated by this development and 

distributed throughout the road network for the year 2022 during the peak hours. Figures 9 and 10 display the 

individual turning movements for the year 2022 for the peak hours when the development is completed.   

 

Table 1. Trip Generation Results 

 

 
A.M. P.M. 

 
Total Trips Entering Exiting Total Trips Entering Exiting 

325 Detached lots (210) 237 59 178 304 192 112 

80 Attached lots (230) 43 7 36 50 34 16 

Total Peak Hour 280 66 214 354 226 128 

 

 

Figure 6 : Site Trip Distribution Percentages 

 

60% 

40% 
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To simplify diagrams, the development is shown with a single access point in Figures 7 through 10. Figure 11 

focuses on the turning movements for the entrances.  Trip generation for 36 townhouses were assigned to the 

secondary entrance. 

 

Figure 7 : Site Trip Distribution A.M. Peak Hour Volumes 
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Figure 8 : Site Trip Distribution P.M. Peak Hour Volumes 
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Figure 9 : Build A.M. Peak Hour Volumes 
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Figure 10 : Build P.M. Peak Hour Volumes 

 

 

Figure 11 : Build Peak Hour Volumes at the Entrances 
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5. Analysis 

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

Service” or LOS. Level of Service is a ranking scale from A through F with each level representing a range. LOS 

results depend upon the type of facility that is analyzed. In this case, the LOS is based upon the average vehicle 

delay each minor movement experiences at an intersection. 

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

using procedures detailed in the Highway Capacity Manual, 2010 edition.  Future delay and Level of Service 

were determined for the intersection using HCS 2010 Streets (version 6.65) and HCS+ (version 5.6) software.  

Table 2 shows the results of the analysis for the three scenarios analyzed.  

Metro Transportation Planning evaluates the need and length of auxiliary turn lanes using the Kentucky 

Transportation Cabinet Auxiliary Turn Lane Policy dated 7/20/2009. Using the volumes in Figure 11, an 

eastbound left turn lane is required at the main entrance. A westbound right turn lane is not required. An 

eastbound left turn lane is included in the results of the analysis in Table 2. 

 

Table 2 : Level of Service Summary 

 A.M. Peak Hour P.M. Peak Hour 

Approach 
2015 

2022 

No 

Build 

2022 

Build 

2015 
2022 

No 

Build 

2022 

Build 

La Grange Road at Factory Lane 
D 

39.7 

E 

70.5 

F 

102.2 

C 

26.9 

D 

35.4 

D 

46.0 

  La Grange Road Northbound 
B 

16.4 

B 

16.8 

B 

16.8 

C 

23.7 

C 

29.9 

D 

40.8 

  La Grange Road Southbound 
C 

27.9 

C 

31.1 

C 

31.1 

C 

27.5 

C 

31.1 

C 

32.2 

  Chamberlain Lane Eastbound 
C 

34.6 

D 

39.1 

D 

39.3 

D 

37.9 

D 

43.8 

D 

45.0 

  Factory Lane Westbound 
F 

88.8 

F 

210.4 

F 

310.3 

C 

28.5 

D 

52.8 

E 

77.6 

Factory Lane at Colonial Springs Road       

  Factory Lane Eastbound Left Turn 
A 

8.0 

A 

8.2 

A 

8.6 

A 

8.2 

A 

8.4 

A 

8.7 

  Colonial Springs Road Southbound 
B 

11.4 

B 

12.0 

B 

13.5 

B 

14.8 

B 

16.3 

C 

19.0 

Factory Lane at Terrace Springs Drive       

  Factory Lane Eastbound Left Turn 
A 

7.7 

A 

7.8 

A 

8.1 

A 

8.2 

A 

8.4 

A 

8.7 

  Factory Lane Westbound Left Turn 
A 

7.6 

A 

7.6 

A 

7.7 

A 

8.0 

A 

8.2 

A 

8.6 

  Terrace Springs Drive Northbound 
B 

11.6 

B 

12.1 

B 

13.7 

C 

15.1 

C 

16.4 

C 

19.7 

  Terrace Springs Drive Southbound 
B 

12.0 

B 

12.5 

B 

14.4 

B 

11.4 

B 

12.0 

B 

13.3 
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 A.M. Peak Hour P.M. Peak Hour 

Approach 
2015 

2022 

No 

Build 

2022 

Build 

2015 
2022 

No 

Build 

2022 

Build 

Factory Lane at Main Entrance       

  Factory Lane Eastbound Left Turn   
A 

7.8 
  

A 

9.0 

  Main Entrance Southbound   
B 

12.4 
  

C 

16.8 

Factory Lane at Secondary Entrance       

  Factory Lane Eastbound Left Turn   
A 

7.6 
  

A 

8.5 

  Secondary Entrance Southbound   
B 

10.4 
  

B 

14.4 

Old Henry Road at Factory Lane  
(This intersection currently operates as an all-way stop.  The 

construction project will create Old Henry as the major street.) 

  Old Henry Road Northbound Left Turn 
B 

11.3 

B 

10.1 

B 

10.4 

C 

17.6 

A 

9.2 

A 

9.7 

  Old Henry Road Southbound (currently Westbound) 
B 

10.5 
  

E 

46.2 
  

  Factory Lane Eastbound 
C 

24.9 

C 

24.0 

E 

38.1 

B 

14.8 

E 

42.4 

F 

74.2 

Old Henry Road at Hamilton Springs       

  Old Henry Road Northbound Left Turn 
A 

8.7 

A 

9.8 

B 

10.2 

A 

7.9 

A 

8.3 

A 

8.5 

  Old Henry Road Southbound Left Turn 
A 

7.6 

A 

7.8 

A 

7.9 

A 

9.9 

B 

12.2 

B 

13.5 

  Arnold Palmer Boulevard Westbound 
D 

25.2 

E 

38.5 

E 

49.9 

D 

32.4 

E 

44.2 

F 

64.2 

  Hamilton Springs Drive Eastbound 
B 

12.4 

C 

17.3 

C 

19.1 

A 

9.9 

B 

12.2 

B 

13.1 

Old Henry Road at Bush Farm Road 
C 

31.4 

E 

77.2 

E 

76.9 

C 

20.1 

F 

116.5 

F 

124.8 

  Old Henry Road Northbound 
B 

17.8 

C 

23.3 

C 

25.3 

B 

18.6 

D 

50.4 

E 

74.7 

  Old Henry Road Southbound 
C 

28.4 

B 

19.1 

B 

19.8 

B 

16.4 

E 

76.5 

E 

71.9 

  Bush Farm Road Eastbound 
B 

13.7 

C 

21.7 

C 

22.0 

B 

19.3 

C 

21.1 

C 

21.1 

  Bush Farm Road Westbound 
D 

40.8 

F 

188.2 

F 

192.7 

C 

28.6 

F 

317.3 

F 

317.3 

Key:  Level of Service, Delay in seconds per vehicle 
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6. Conclusion 

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

2022, there will be impacts to the existing highway network. At the main entrance to the subdivision a left turn 

lane will be installed per Metro policy. Turn lanes are not required at the secondary entrance. 

This report identifies capacity deficiencies at both signalized intersections in the study area. At the La Grange 

Road intersection with Factory Lane improvements should be realized with the installation of a signal at the 

intersection of Springs Station Road. This signal has been requested by the shopping center owner and is 

currently in the review process at KYTC. This proposed signal could divert as much as 30 percent of the 

shopping center traffic currently using Factory Lane. 

At the Old Henry Road intersection with Bush Farm Road, the capacity deficiency is caused by the traffic 

forecast from the Old Henry Crossings development to utilize Bush Farm Road (westbound left turn). The 

proposed development does not add traffic to that movement. Once the proposed traffic signal at Terra 

Crossings is installed, the traffic volumes on Bush Farm Road should decrease. 
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Appendix A. Traffic Counts 

 

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

7:00 AM 0 178 3 118 16 8 25 77 33 0 16 3 27

7:15 AM 3 240 2 122 10 7 20 107 39 0 14 7 38

7:30 AM 2 286 5 118 21 12 30 108 50 0 8 5 32

7:45 AM 8 217 4 133 25 10 38 108 58 3 12 18 34

13 921 14 491 72 37 113 400 180 3 50 33 131

8:00 AM 4 231 8 132 20 9 44 109 42 1 5 10 16

8:15 AM 7 194 11 111 21 8 36 95 47 0 8 10 33

8:30 AM 1 202 9 96 20 2 39 84 50 0 6 14 22

8:45 AM 9 155 11 97 18 13 25 81 55 0 9 15 26

21 782 39 436 79 32 144 369 194 1 28 49 97

4:00 PM 8 115 10 64 27 12 29 180 113 0 36 35 99

4:15 PM 4 134 17 58 24 18 38 234 141 0 23 28 87

4:30 PM 1 120 12 55 36 8 48 210 142 0 30 38 86

4:45 PM 4 97 24 67 46 10 33 217 138 0 35 24 50

17 466 63 244 133 48 148 841 534 0 124 125 322

5:00 PM 7 106 19 56 38 12 56 239 156 0 28 20 42

5:15 PM 8 110 24 68 63 7 34 245 170 0 27 19 59

5:30 PM 9 111 30 58 62 11 65 264 142 0 23 22 46

5:45 PM 4 99 15 52 40 15 32 241 134 0 24 23 46

28 426 88 234 203 45 187 989 602 0 102 84 193

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

7:15 AM 3 240 2 122 10 7 20 107 39 0 14 7 38

7:30 AM 2 286 5 118 21 12 30 108 50 0 8 5 32

7:45 AM 8 217 4 133 25 10 38 108 58 3 12 18 34

8:00 AM 4 231 8 132 20 9 44 109 42 1 5 10 16

17 974 19 505 76 38 132 432 189 4 39 40 120

4:45 PM 4 97 24 67 46 10 33 217 138 0 35 24 50

5:00 PM 7 106 19 56 38 12 56 239 156 0 28 20 42

5:15 PM 8 110 24 68 63 7 34 245 170 0 27 19 59

5:30 PM 9 111 30 58 62 11 65 264 142 0 23 22 46

28 424 97 249 209 40 188 965 606 0 113 85 197

LaGrange Road Factory Lane LaGrange Road Chamberlain Lane

Southbound Westbound Northbound Eastbound

Study Name LaGrange Rd & Chamberlain Ln

Start Date 02/24/2015

Start Time 7:00 AM

Southbound Westbound Northbound Eastbound

LaGrange Road Factory Lane LaGrange Road Chamberlain Lane
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Appendix B. Highway Capacity Software Printouts 
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