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EXECUTIVE SUMMARY 

 
Based on the results of the analysis all the proposed accesses are projected to operate 

at an acceptable level of service. In addition, the turn lanes warranted at the proposed 

project accesses are identified in the analysis.  

 

INTRODUCTION 

 
The purpose of this report is to provide an Access Management Analysis in conjunction 

with the development of the proposed property located north of Dundee Road (SR 542) 

and west of Buckeye Loop Road in Winter Haven, Florida, as shown in Figure 1. The 

anticipated construction start year is 2025. 

 

The developer proposes to develop the property for the following land uses: 

 
 Circle K – 3,963 Square Feet and 12 Fueling positions 

 Medical Office – 15,000 Square Feet 

 Mini-Warehouse – 150,000 Square Feet 

 

The access to serve the project is proposed to be as follows: 

 
 One (1) left-in/right-in/right-out access to Dundee Road  

 One (1) right-in / right-out access to Dundee Road 

 One (1) right-in / right-out access to Buckeye Loop Road 

 One (1) full access to Salsbury Drive  
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The Dundee Road (SR 542) characteristics are as follows: 

 Access Class – 5 

– Connection Spacing: 245 Feet 

– Full Median Spacing: 2,640 Feet 

– Directional Median Opening Spacing: 660 Feet 

 
 Context Class – C2 

 Posted Speed Limit – 30 MPH 

 

Dundee Road is a four (4) lane urban roadway east of Buckeye Loop Road. West of 

Buckeye Loop Road is a two (2) lane undivided roadway that transitions to a three (3) 

lane roadway. 

 
Buckeye Loop Road is a two (2) lane undivided roadway with a posted speed limit of 35 

MPH. 

 
The site plan for the project is included in the Appendix of this report. 

 
Figure 1A illustrates an aerial of the intersections analyzed in the report.  

 

ESTIMATED PROJECT AVERAGE DAILY TRAFFIC 

 
The trip rates utilized in this report were obtained from the latest computerized version of 

“OTISS” which utilizes the Institute of Transportation Engineers’ (ITE) Trip Generation 

Manual, 11th Edition, 2021, as its database. Based on these trip rates, it is estimated that 

the proposed project would attract approximately 3,532 daily trip ends, as shown in Table 1.  
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Studies contained in the ITE Trip Generation Manual, 11th Edition, indicate that 75% of 

the Circle K trips are already present on the adjacent roadway system - passerby capture. 

The passerby trip ends should not exceed 10 percent of the daily traffic on the adjacent 

roadways. Therefore, the new daily trip ends attracted to the proposed project would be 

1,452 trip ends, as shown in Table 1. 

 

PROJECT PEAK HOUR TRAFFIC 

 
Again, based on the data contained in the ITE Trip Generation Manual, 11th Edition, the 

proposed project would attract approximately 282 trip ends during the AM peak hour with 

155 inbound and 127 outbound, as shown in Table 2. During the PM peak hour, the 

proposed project would attract approximately 302 trip ends with 139 inbound and 163 

outbound, as shown in Table 3.  

 

As stated previously, studies contained in the ITE Trip Generation Manual, 11th Edition, 

indicate that a percentage of Circle K trip ends already exist on the adjacent roadways – 

passerby capture. To account for this passerby capture, it was estimated that 76% of the 

AM and 75% of the PM peak hour project’s trips are already present on the adjacent 

roadway system. The passerby trip ends should not exceed 10 percent of the peak hour 

traffic on the adjacent roadways. Therefore, the new AM peak hour trip ends attracted to 

the proposed project would be 112 trip ends with 70 inbound and 42 outbound, as shown 

in Table 2. The new PM peak hour trip ends attracted to the proposed project would be 

137 trip ends with 56 inbound and 81 outbound, as shown in Table 3. 
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PROJECT TRIP DISTRIBUTION 

 
The following distribution for the project traffic was estimated based on existing development 

and travel patterns in the vicinity of the project: 

 20% to and from the north (via Buckeye Loop Road) 

 40% to and from the west (via Dundee Road) 

 40% to and from the east (via Dundee Road) 

 
Table 4 shows the distribution of the new AM and PM peak hour project trip ends. Figure 

2 illustrates the AM peak hour project trip ends and Figure 3 illustrates the PM peak hour 

project trip ends on the adjacent roadways.   

 

ADJACENT ROADWAYS 

 
As stated previously, the project is located north of Dundee Road and west of Buckeye 

Loop Road in Winter Haven, Florida. Dundee Road is a four (4) lane divided roadway 

east of Buckeye Loop Road and two (2) lane undivided roadway that transition to three 

(3) lane roadway west of Buckeye Loop Road.  Buckeye Loop Road is a two (2) lane 

undivided roadway. According to the FDOT Work Program, there are no capacity adding 

improvements budgeted for construction in the vicinity of the project. 

 

BACKGROUND TRAFFIC 

 
It is anticipated the buildout of the project will be 2026. The 2026 background traffic 

utilized in this report was calculated as follows:  
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1. AM (7:00 to 9:00) and PM (4:00 to 6:00) peak hour turning movement counts were 

conducted at the following intersections: 

 
 Dundee Road and Buckeye Loop Road  

 Dundee Road and 18th Street  

 Buckeye Loop Road and Salisbury Drive 

 
Figure 4 illustrates the existing traffic. 

 

2. The counts were adjusted to peak season based on the 2023 FDOT Peak Season 

Adjustment Factors for Polk County.  

 
Figure 5 illustrates the peak season traffic. 

 
3. The peak season volumes were factored to the buildout year of 2026 utilizing 

2.0% per year growth rate. 

 
4. The project traffic from the Dundee Road Medical Office was added to the 2026 

background traffic in #3 above. 

 
Figure 6 illustrates the 2026 background traffic. Figures 7 and 8 illustrate the 2026 

background plus project traffic for the AM and PM peak hours, respectively. 

 

INTERSECTION ANALYSIS 

 
A capacity analysis was conducted for the AM and PM peak hours at the following 

intersections:  
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 Dundee Road (SR 542) and Buckeye Loop Road  

 Buckeye Loop Road and Salisbury Drive 

 Dundee Road (SR 542) and Project Accesses 

 Buckeye Loop Road and Project Access 

 

The signalized intersection analysis was based on the Synchro software and the 

unsignalized intersection analysis was based on the Highway Capacity Software (HCS). 

Tables 5, 6 and 7 summarize the results of the analyses and the results are described in 

the following paragraphs: 

 

Dundee Road and Buckeye Loop Road 

This intersection is currently signalized. Signalized intersection analysis indicates that all 

movements within this intersection should operate within an acceptable delay and V/C 

ratio except for the westbound through, the southbound left and through movements 

during the AM and PM peak hours with the background traffic and the background plus 

project traffic, as shown in Tables 5 and 6. As shown in the tables, the proposed project 

would have minimal impact to these movements. 

 

Buckeye Loop Road and Salisbury Drive 

Salisbury Drive has full access to Buckeye Loop Road. Based on the unsignalized 

intersection analysis, all movements within the intersection should operate within the 

acceptable delay and V/C ratio during the AM and PM peak hours with the background 

plus project traffic, as shown in Table 7.    
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Dundee Road and Project Access A 

This driveway is proposed to have left-in/right-in/right-out access to Dundee Road. Based 

on the unsignalized intersection analysis, all movements within the intersection should 

operate within the acceptable delay and V/C ratio during the AM and PM peak hours with 

the background plus project traffic, as shown in Table 7.    

 
Dundee Road and Project Access B  

This driveway is proposed to have right-in/right-out access to Dundee Road. Based on 

the unsignalized intersection analysis, all movements within the intersection should 

operate at an acceptable delay and V/C ratio during the AM and PM peak hours with the 

background plus project traffic, as shown in Table 7.    

 
Buckeye Loop Road and Project Access C  

This driveway is proposed to have right-in/right-out access to Buckeye Loop Road. Based 

on the unsignalized intersection analysis, all movements within the intersection should 

operate at an acceptable delay and V/C ratio during the AM and PM peak hours with the 

background plus project traffic, as shown in Table 7.    

 

ACCESS RECOMMENDATIONS 

 
The recommendations included in this report are based on a field review of the site, the 

proposed site plan and the Access Management Analysis. The methodology utilized to 

determine the need for a right and/or left turn lanes along Dundee Road was based on 

the Multi Modal Access Management Guidebook, 2023. The methodology utilized to 

determine the need for a right and/or left turn lanes on Buckeye Loop Road was based  
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on the Polk County LDC.  The access recommendations are summarized in Table 8 and 

described in the following paragraphs: 

 

Dundee Road and Buckeye Loop Road 

This intersection is currently signalized. Based on the projected volumes, the existing 320 

foot eastbound left turn lane should be sufficient to accommodate the background plus 

project traffic, as shown in Table 8. The existing 230 foot southbound left turn lane is 

recommended to be extended to 340 feet. 

 

Buckeye Loop Road and Salisbury Drive 

Salisbury Drive has full access to Buckeye Loop Road. There is an existing 230 foot 

northbound left turn lane. Based on the projected volumes, the existing northbound left 

turn lane is recommended to be reduced to 195 feet to accommodate the southbound left 

turn lane at Dundee Road. 

 

Dundee Road and Project Access A 

This driveway is proposed to have left-in/right-in/right-out access to Dundee Road. Based 

on the projected volumes, an eastbound left turn lane is warranted and a westbound right 

turn lane is not warranted, as shown in Table 8. It is recommended a 195 foot eastbound 

left turn lane be provided. 

 

Dundee Road and Project Access B  

This project driveway is proposed to have right-in/right-out access to Dundee Road. 

Based on the projected volumes, a westbound right turn lane is warranted, as shown in 

Table 8. Therefore, a 145 foot westbound right turn lane is recommended.   
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Buckeye Loop Road and Project Access C  

This driveway is proposed to have right-in/right-out access to Buckeye Loop Road. Based 

on the projected volumes, a southbound right turn lane is warranted, as shown in Table 

8. Therefore, a 155 foot southbound right turn is recommended. 

 

PEDESTRIAN/BICYCLE/TRANSIT ANALYSIS 

 
The purpose of this section is to provide an analysis of the pedestrian, bicycle, and transit 

for the proposed project.  

 

The FDOT context classification for Dundee Road in the vicinity of the project C2. As 

indicated previously in the report, the project is proposed to include the following land 

uses: 

 Circle K – 3,963 Square Feet with 12 Fueling Positions 

 Medical Office – 15,000 Square Feet 

 Mini-Warehouse – 150,000 Square Feet 

 

Based on data contained in the ITE – Trip Generation Manual, 11th Edition, there is no 

data for the AM peak hour, it is estimated to be 4 pedestrian/bike/transit trips during the 

PM peak hour, as shown in Table 9. Therefore, based on Table 10 of the FDOT 

Multimodal Transportation Site Impact Handbook, the site would fall within a Level 1 

analysis.  

 

Based on the existing and proposed network, the following provides an assessment of 

the pedestrian, bike, and transit to serve the project:  
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There are existing sidewalks on both sides of Dundee Road. In addition, there is an 

existing sidewalk on the west side of Buckeye Loop Road that terminates approximately 

180 feet north of Dundee Road. The sidewalk is proposed to be extended to Dundee 

Road in conjunction with the subject project. 

 
1. There are bike lanes within Dundee Road.  

 

2. The developer proposed to provide internal pedestrian circulation within parcels. 

These will also include connections to Dundee Road and Buckeye Loop Road. 

 

At the present time there is no transit service in the vicinity of the project. 

 

A copy of the latest Polk County Area Transit Map is included in the Appendix of the 

report.  

 

SAFETY CONSIDERATIONS 

 
As indicated previously in the report, the access to serve the project is proposed to be 

located on Dundee Road, Buckeye Loop Road and Salsbury Drive. Based on the existing 

and proposed geometry, there are no safety concerns with the proposed accesses. 

 

Crash Data 

The crash history from 2019 to 2023 at the intersection of Dundee Road and Buckeye Loop 

Road was evaluated. Based on a review of the data there were a total of 42 crashes with 

no fatality occurred from 2019 to 2023. Table 10 summarizes the crash data. The crash 

history is as follows:  
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o 2019 – 5 crashes 

o 2020 - 6 crashes 

o 2021 – 10 crashes 

o 2022 – 13 crashes 

o 2023 – 8 crashes  

 

MITIGATION 

 
The mitigation for the improvement of the project at the intersection of Dundee Road and 

Buckeye Road is to revised the southbound approach to an exclusive left turn lane, a 

shared left/through and an exclusive right lane.  

 

The above improvements would improve the intersection overall delay and the V/C ratio for 

the southbound approach during the AM and PM peak hours. Table 11 summarizes the 

overall intersection delay and level of service during the AM and PM peak hours. Tables 12 

and 13 summarize the mitigation alternatives for the southbound approach. As shown in 

Tables 12 and 13, the mitigation alternatives have reduced the V/C ratio to less than 1.0 

for the southbound movements during the AM and PM peak hours. 

 

Based on the projected volumes and the mitigation for the improvement, the existing 320 

foot eastbound left turn lane should be sufficient to accommodate the background plus 

project traffic, as shown in Table 14. The existing 230 foot southbound left turn lane is 

recommended to be extended to 340 feet.  
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CONCLUSION 

 
The turn lanes required for the project accesses on Dundee Road and Buckeye Loop Road 

are to be provided by the developer in conjunction with the construction of each access. 

Based on a review of the historical crash data there were a total of 42 crashes with no 

fatality occurred from 2019 to 2023. In addition, based on the existing and proposed 

geometry, there are no safety concerns with the proposed accesses. A mitigation 

alternative at the intersection of Dundee Road and Buckeye Road includes revising the 

southbound approach to an exclusive left turn lane, a shared left/through and an exclusive 

right lane. It is anticipated the mitigation would reduce the V/C ratio to less than 1.0 for the 

southbound movements during the AM and PM peak hours.  
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PASSERBY CAPTURE  



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass‐By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

2 8 Maryland 1992 46 87 13 0 13 2235 25

2.1 6 Maryland 1992 26 58 23 19 42 2080 25

2.1 6 Maryland 1992 26 58 23 19 42 2080 25

2.2 8 Maryland 1992 31 47 34 19 53 1785 25

2.2 < 8 Indiana 1993 79 56 6 38 44 635 2

2.2 8 Maryland 1992 35 78 9 13 22 7080 25

2.3 6 Maryland 1992 37 32 41 27 68 2080 25

2.3 < 8 Kentucky 1993 58 64 5 31 36 1255 2

2.3 6 Maryland 1992 37 32 41 27 68 2080 25

2.4 < 8 Kentucky 1993 — 48 17 35 52 1210 2

2.6 < 8 Kentucky 1993 — 72 15 13 28 940 2

2.8 < 8 Kentucky 1993 — 54 11 35 46 1240 2

3 < 8 Indiana 1993 62 74 10 16 26 790 2

3.6 < 8 Kentucky 1993 49 67 4 29 33 1985 2

3.7 < 8 Kentucky 1993 49 66 16 18 34 990 2

4.694 12 Maryland 2000 — 72 — — 28 2440 30

4.694 12 Maryland 2000 — 78 — — 22 1561 30

4.694 12 Maryland 2000 — 79 — — 21 2764 30

4.848 12 Virginia 2000 — 55 — — 45 1398 30

5.06 12 Pennsylvania 2000 — 84 — — 16 3219 30

5.242 12 Virginia 2000 — 74 — — 26 1160 30

5.242 12 Virginia 2000 — 71 — — 29 548 30

5.488 12 Delaware 2000 — 80 — — 20 — 30

5.5 12 Pennsylvania 2000 — 85 — — 15 2975 30

4.2 < 8 Kentucky 1993 47 62 19 19 38 1705 2

4.694 16 Maryland 2000 — 90 — — 10 2278 30

4.694 16 Delaware 2000 — 74 — — 26 2185 30

4.694 16 Delaware 2000 — 58 — — 42 962 30

4.694 16 Delaware 2000 — 84 — — 16 2956 30

4.694 16 New Jersey 2000 — 79 — — 21 1859 30

4.694 20 Delaware 2000 — 84 — — 16 3864 30

4.848 16 Virginia 2000 — 68 — — 32 2106 30

4.848 16 Virginia 2000 — 85 — — 15 2676 30

4.848 16 Virginia 2000 — 75 — — 25 3244 30

4.848 16 Virginia 2000 — 71 — — 29 1663 30

4.993 16 Pennsylvania 2000 — 75 — — 25 1991 30

5.094 16 New Jersey 2000 — 86 — — 14 1260 30

5.5 16 Pennsylvania 2000 — 82 — — 18 1570 30

5.543 16 Pennsylvania 2000 — 84 — — 16 1933 30

5.565 16 Pennsylvania 2000 — 77 — — 23 2262 30

5.565 16 Pennsylvania 2000 — 68 — — 32 2854 30

5.565 16 New Jersey 2000 — 58 — — 42 1253 30

5.565 16 New Jersey 2000 — 79 — — 21 1928 30

5.565 16 New Jersey 2000 ‐‐‐ 84 ‐‐‐ ‐‐‐ 16 1953 30

Adj Street Peak 

Hour VolumeVFP State or Province

Survey 

Year # Interviews

Pass‐By 

Trip (%)

Non‐Pass‐By Trips

Pass‐By Characteristics for Individual Sites

Vehicle Pass‐By Rates by Land Use
Source: ITE Trip Generation Manual , 11th Edition

945

Convenience Store/Gas Station

General Urban/Suburban

Weekday AM Peak Period

16 Sites with between 2 and 8 VFP 28 Sites with between 9 and 20 VFP

60% for Sites with between 2 and 8 VFP 76% for Sites with between 9 and 20 VFP



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass‐By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

2.1 8 Maryland 1992 31 52 13 35 48 1785 25

2.1 6 Maryland 1992 30 53 20 27 47 1060 25

2.2 < 8 Indiana 1993 115 48 16 36 52 820 2

2.3 < 8 Kentucky 1993 67 57 16 27 43 1954 2

2.3 6 Maryland 1992 55 40 11 49 60 2760 25

2.4 < 8 Kentucky 1993 — 58 13 29 42 2655 2

2.6 < 8 Kentucky 1993 68 67 15 18 33 950 2

2.8 < 8 Kentucky 1993 — 62 11 27 38 2875 2

3 < 8 Indiana 1993 80 65 15 20 35 1165 2

3.6 < 8 Kentucky 1993 60 56 17 27 44 2505 2

3.7 < 8 Kentucky 1993 70 61 16 23 39 2175 2

4.2 < 8 Kentucky 1993 61 58 26 16 42 2300 2

4.694 12 Maryland 2000 — 78 — — 22 3549 30

4.694 12 Maryland 2000 — 67 — — 33 2272 30

4.694 12 Maryland 2000 — 66 — — 34 3514 30

4.848 12 Virginia 2000 — 71 — — 29 2350 30

5.06 12 Pennsylvania 2000 — 91 — — 9 4181 30

5.242 12 Virginia 2000 — 70 — — 30 2445 30

5.242 12 Virginia 2000 — 56 — — 44 950 30

5.488 12 Delaware 2000 — 73 — — 27 — 30

5.5 12 Pennsylvania 2000 — 84 — — 16 4025 30

4.694 16 Maryland 2000 — 89 — — 11 2755 30

4.694 16 Delaware 2000 — 73 — — 27 1858 30

4.694 16 Delaware 2000 — 59 — — 41 1344 30

4.694 16 Delaware 2000 — 72 — — 28 3434 30

4.694 16 New Jersey 2000 — 81 — — 19 1734 30

4.694 20 Delaware 2000 — 76 — — 24 1616 30

4.848 16 Virginia 2000 — 67 — — 33 2.954 30

4.848 16 Virginia 2000 — 78 — — 22 3086 30

4.848 16 Virginia 2000 — 83 — — 17 4143 30

4.848 16 Virginia 2000 — 73 — — 27 2534 30

4.993 16 Pennsylvania 2000 — 72 — — 28 2917 30

5.094 16 New Jersey 2000 — 86 — — 14 1730 30

5.5 16 Pennsylvania 2000 — 90 — — 10 2616 30

5.543 16 Pennsylvania 2000 — 87 — — 13 2363 30

5.565 16 Pennsylvania 2000 — 81 — — 19 2770 30

5.565 16 Pennsylvania 2000 — 76 — — 24 3362 30

5.565 16 New Jersey 2000 — 61 — — 39 1713 30

5.565 16 New Jersey 2000 — 86 — — 14 1721 30

5.565 16 New Jersey 2000 ‐‐‐ 81 ‐‐‐ ‐‐‐ 19 2227 30

Vehicle Pass‐By Rates by Land Use
Source: ITE Trip Generation Manual , 11th Edition

Adj Street Peak 

Hour VolumeVFP

945

Convenience Store/Gas Station

General Urban/Suburban

Weekday PM Peak Period

Pass‐By Characteristics for Individual Sites

12 Sites with between 2 and 8 VFP

State or Province

Survey 

Year # Interviews

Pass‐By 

Trip (%)

Non‐Pass‐By Trips

28 Sites with between 9 and 20 VFP

56% for Sites with between 2 and 8 VFP 75% for Sites with between 9 and 20 VFP
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LOCATION: Buckeye Loop Rd & SR 542/Dundee Rd PROJECT ID:
CITY/STATE: Winter Haven, FL DATE:

0 0 0 8

0 0 0 0

Stopped Buses
Buses

8 0 0 4 0 12
4

Bicycles 0 0 0 0 0 0 0
0 0Pedestrians 4 0

24 36 1360 8 12 28 0
2584

Heavy Trucks 0 0 0 28
564 4 4 8 800332 4 232 0 132All Vehicles 4

0
0 0 0

R* Left Thru Rgt U
472 28

R*U R* Left Thru Rgt U TotalFlowrates Left Thru Rgt U R* Left Thru Rgt
Peak 15-Min Northbound Southbound Eastbound Westbound

39390 0 1 5 14255 0 28 0 188:45 AM 0 0 0 0
168 54 8 460

48 6 393
0 169 1 37 0

1383
8:30 AM 0 0 0 0

106 0 0 0 19573 0 54 0 198:15 AM 0
85321 99 2

0 0 0
195 64 5 533

80 3 530
105 0 0 283 0 52 0

110 2 605 2128
8:00 AM 1 0 0 0

141 0 0 0 20080 1 50 0 21
191626

0 197 960 58 0 17 113
7:45 AM 0 0 0 0

1 0
2263

7:30 AM 0 0 0 0 82
1 0 181 118 245 0 33 105 0

7 571 2239

429 2159
7:15 AM 0 0 0 0 69 0

2 139 84 30 20 88 0 1
554

Thru Rgt URgt U R* Left Thru Rgt
7:00 AM 0 0 0 0 60 0 32

Hourly
Total

Period Northbound Southbound Eastbound Westbound
Beginning At Left Thru Rgt

15-Min Count Buckeye Loop Rd Buckeye Loop Rd SR 542/Dundee Rd SR 542/Dundee Rd

TotalU R* Left Thru R*U R* Left

0 2

0 0 0

5 13

17 19

3 0 21

0 0 0 0

1 0 0 0 0

0 0 0 0

5 1

20 1 0.0 0.0

0 0 0 0 0

5.0

1 0 0 0.0 0.0 0.0

563 1 18 778 3.9 0.0

464 0.94 773 3.7 2.5

6.71.5 0.0

11.1

24-130193-001
Wed, May 29, 2024

520 486 Peak-Hour: 07:15 AM - 08:15 AM 4.6 3.7

979 98 388 1179 2.2 5.1

Peak 15-Minute: 07:45 AM - 08:00 AM
205 1 314

3.4 2.9
Peak Hour Factor



LOCATION: Buckeye Loop Rd & SR 542/Dundee Rd PROJECT ID:
CITY/STATE: Winter Haven, FL DATE:

0 0 0 0

0 0 0 0

Stopped Buses
Buses

8 0 0 4 4 20
8

Bicycles 0 0 0 4 0 0 0
0 0Pedestrians 0 8

16 16 560 8 0 8 0
2812

Heavy Trucks 0 0 0 8
1120 16 4 36 528388 8 152 0 192All Vehicles 12

0
8 0 0

R* Left Thru Rgt U
320 28

R*U R* Left Thru Rgt U TotalFlowrates Left Thru Rgt U R* Left Thru Rgt
Peak 15-Min Northbound Southbound Eastbound Westbound

554177 4 1 9 12290 2 38 0 385:45 PM 1 0 0 0
110 80 5 554

69 3 554
0 497 1 26 0

1762
5:30 PM 2 0 0 0

280 1 1 1 13287 1 24 0 485:15 PM 2
110836 190 3

2 0 0
128 80 7 575

70 5 654
233 0 0 067 2 19 0

63 6 505 2288
5:00 PM 3 0 0 0

176 2 0 1 11677 0 30 0 32
233736

6 128 640 28 0 26 184
4:45 PM 0 1 1 0

0 1
2117

4:30 PM 0 0 0 0 72
0 5 113 73 228 0 37 189 0

5 514 2248

502 2044
4:15 PM 5 1 0 0 69 1

1 118 82 60 25 181 2 1
523

Thru Rgt URgt U R* Left Thru Rgt
4:00 PM 2 1 1 0 62 0 20

Hourly
Total

Period Northbound Southbound Eastbound Westbound
Beginning At Left Thru Rgt

15-Min Count Buckeye Loop Rd Buckeye Loop Rd SR 542/Dundee Rd SR 542/Dundee Rd

TotalU R* Left Thru R*U R* Left

0 0

0 0 0

0 9

7 10

2 0 4

0 0 0 0

0 0 0 0 0

0 0 0 1

2 1

48 10 0.0 0.0

0 2 0 0 1

0.9

8 2 0 0.0 0.0 0.0

1048 8 34 1221 0.7 0.0

880 0.89 492 0.8 2.0

1.21.9 0.0

0.0

24-130193-001
Wed, May 29, 2024

454 461 Peak-Hour: 05:00 PM - 06:00 PM 1.3 2.0

607 160 299 825 2.0 0.0

Peak 15-Minute: 05:15 PM - 05:30 PM
107 6 341

3.0 2.3
Peak Hour Factor
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Prepared by National Data & Surveying Services

ID: 24-130193-003 Day:
City: Winter Haven Date:
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LOCATION: 18th St SE & SR 542/Dundee Rd PROJECT ID:
CITY/STATE: Winter Haven, FL DATE:

0 0 0 0

0 0 0 0

Stopped Buses
Buses

4 4 0 8 0 24
8

Bicycles 4 0 4 0 0 0 0
0 4Pedestrians 4 0

28 0 560 0 0 20 4
1744

Heavy Trucks 0 0 0 0
612 24 0 56 10000 0 0 0 0All Vehicles 24

4
0 24 0

R* Left Thru Rgt U
0 4

R*U R* Left Thru Rgt U TotalFlowrates Left Thru Rgt U R* Left Thru Rgt
Peak 15-Min Northbound Southbound Eastbound Westbound

299114 2 0 5 1750 0 0 0 08:45 AM 2 0 1 0
190 0 0 332

0 0 299
0 60 0 0 0

1019
8:30 AM 7 0 8 0

120 6 0 14 2410 0 0 0 08:15 AM 1
6310 116 5

0 6 0
237 0 0 387

0 0 388
130 3 0 90 0 0 0

0 1 423 1530
8:00 AM 2 0 6 0

153 5 0 6 2500 0 0 0 0
14060

8 247 00 0 0 0 133
7:45 AM 3 0 5 0

2 0
1558

7:30 AM 6 0 1 0 0
0 5 214 0 10 0 0 124 1

0 397 1595

290 1461
7:15 AM 5 0 1 0 0 0

6 164 0 00 0 112 4 0
351

Thru Rgt URgt U R* Left Thru Rgt
7:00 AM 3 0 1 0 0 0 0

Hourly
Total

Period Northbound Southbound Eastbound Westbound
Beginning At Left Thru Rgt

15-Min Count 18th St SE 18th St SE SR 542/Dundee Rd SR 542/Dundee Rd

TotalU R* Left Thru R*U R* Left

1 1

0 0 0

0 0

16 23

0 0 0

0 1 1 0

1 0 1 0 2

0 0 0 0

2 3

54 30 3.8 0.0

0 0 0 0 0

2.9

12 0 18 0.0 0.0 0.0

552 16 38 554 3.1 6.3

536 0.94 975 3.0 2.4

0.00.0 0.0

2.6

24-130193-003
Wed, May 29, 2024

0 0 Peak-Hour: 07:30 AM - 08:30 AM 0.0 0.0

987 0 0 1013 2.3 0.0

Peak 15-Minute: 07:45 AM - 08:00 AM
0 0 0

0.0 2.4
Peak Hour Factor



LOCATION: 18th St SE & SR 542/Dundee Rd PROJECT ID:
CITY/STATE: Winter Haven, FL DATE:

0 0 0 0

0 0 0 0

Stopped Buses
Buses

8 0 0 4 0 12
0

Bicycles 0 0 0 0 0 0 0
0 0Pedestrians 0 0

24 0 480 0 0 12 8
2020

Heavy Trucks 4 0 0 0
1216 72 0 32 6320 0 0 0 0All Vehicles 28

0
0 40 0

R* Left Thru Rgt U
0 0

R*U R* Left Thru Rgt U TotalFlowrates Left Thru Rgt U R* Left Thru Rgt
Peak 15-Min Northbound Southbound Eastbound Westbound

361188 4 0 8 1480 0 0 0 05:45 PM 6 0 7 0
142 0 0 413

0 0 361
0 60 0 0 0

1247
5:30 PM 7 0 10 0

304 7 0 6 1500 0 0 0 05:15 PM 5
7740 239 9

0 1 0
158 0 0 470

0 0 473
279 18 0 20 0 0 0

0 0 360 1716
5:00 PM 4 0 9 0

202 4 0 5 1360 0 0 0 0
17170

7 148 00 0 0 0 202
4:45 PM 8 0 5 0

4 0
1586

4:30 PM 2 0 4 0 0
0 5 143 0 00 0 0 222 4

0 367 1670

380 1496
4:15 PM 10 0 5 0 0 0

9 139 0 00 0 211 12 0
389

Thru Rgt URgt U R* Left Thru Rgt
4:00 PM 5 0 4 0 0 0 0

Hourly
Total

Period Northbound Southbound Eastbound Westbound
Beginning At Left Thru Rgt

15-Min Count 18th St SE 18th St SE SR 542/Dundee Rd SR 542/Dundee Rd

TotalU R* Left Thru R*U R* Left

2 0

1 0 0

0 0

8 11

0 0 0

0 0 0 0

0 0 0 0 0

0 0 0 0

2 1

60 49 3.3 2.0

0 0 0 0 0

0.8

22 0 27 4.5 0.0 0.0

1048 38 22 1037 1.0 5.3

1010 0.91 598 0.8 1.8

0.00.0 0.0

0.0

24-130193-003
Wed, May 29, 2024

0 0 Peak-Hour: 05:00 PM - 06:00 PM 0.0 0.0

620 0 0 620 1.9 0.0

Peak 15-Minute: 05:15 PM - 05:30 PM
0 0 0

0.0 1.8
Peak Hour Factor
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Prepared by National Data & Surveying Services

ID: 24-130193-002 Day:
City: Winter Haven Date:

AM 5 514 1 0 AM

NOON 0 0 0 0 NOON

PM 2 444 0 0 PM

AM NOON PM PM NOON AM

0 0 0 0 0 0 0 0

0 0 0 0

1 0 0 0 0 0 0 0

4 0 3 0 TEV 1019 0 920 0 0 0 0

0 0 0 0 PHF 0.92 0.96

7 0 10 0 0 0 0 0

AM NOON PM PM NOON AM

PM 0 12 449 0 PM

NOON 0 0 0 0 NOON

AM 3 3 481 0 AM

0 NONE

05:00 PM - 06:00 PM 452

Buckeye Loop Rd & Salisbury Dr
Peak Hour Turning Movement Count

Buckeye Loop Rd Wednesday

SOUTHBOUND 5/29/2024
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LOCATION: Buckeye Loop Rd & Salisbury Dr PROJECT ID:
CITY/STATE: Winter Haven, FL DATE:

0 0 0 0

0 0 0 0

Stopped Buses
Buses

0 0 0 0 0 0
4

Bicycles 0 0 0 0 0 0 0
0 0Pedestrians 4 0

0 0 8032 0 0 0 0
1224

Heavy Trucks 0 48 0 0
0 16 4 0 04 552 16 0 8All Vehicles 8

0
608 0 8

R* Left Thru Rgt U
0 0

R*U R* Left Thru Rgt U TotalFlowrates Left Thru Rgt U R* Left Thru Rgt
Peak 15-Min Northbound Southbound Eastbound Westbound

1530 2 0 0 00 87 0 0 18:45 AM 0 63 0 0
0 0 0 178

0 0 153
0 00 97 1 0

558
8:30 AM 1 77 0 0

0 4 0 0 00 125 2 0 18:15 AM 1
3310 0 2

93 0 1
0 0 0 234

0 0 227
0 0 0 00 138 4 0

0 0 257 896
8:00 AM 2 89 0 0

0 2 0 0 00 122 1 0 1
7921

0 0 0134 0 0 0 0
7:45 AM 0 129 0 2

4 1
1019

7:30 AM 0 111 0 1 0
0 0 0 0 00 0 2 0 1

0 251 969

197 982
7:15 AM 1 152 0 0 1 120

0 0 0 00 1 0 3 0
277

Thru Rgt URgt U R* Left Thru Rgt
7:00 AM 0 103 0 0 0 90 0

Hourly
Total

Period Northbound Southbound Eastbound Westbound
Beginning At Left Thru Rgt

15-Min Count Buckeye Loop Rd Buckeye Loop Rd Salisbury Dr Salisbury Dr

TotalU R* Left Thru R*U R* Left

0 0

0 18 0

0 0

0 0

0 24 0

0 0 0 0

0 1 0 0 0

0 0 0 0

0 0

521 487 4.6 3.7

0 0 0 0 0

0.0

6 481 0 0.0 3.7 0.0

12 7 0 1 0.0 0.0

0 0.92 0 0.0 0.0

0.00.0 4.7

0.0

24-130193-002
Wed, May 29, 2024

520 486 Peak-Hour: 07:15 AM - 08:15 AM 4.6 3.7

11 5 0 0 0.0 0.0

Peak 15-Minute: 07:15 AM - 07:30 AM
5 514 1

0.0 0.0
Peak Hour Factor



LOCATION: Buckeye Loop Rd & Salisbury Dr PROJECT ID:
CITY/STATE: Winter Haven, FL DATE:

0 0 0 0

0 0 0 0

Stopped Buses
Buses

0 0 0 0 0 0
0

Bicycles 0 0 0 0 0 0 0
0 0Pedestrians 0 0

0 0 208 0 0 0 0
1032

Heavy Trucks 0 12 0 0
0 16 0 0 00 504 4 0 4All Vehicles 28

0
476 0 0

R* Left Thru Rgt U
0 0

R*U R* Left Thru Rgt U TotalFlowrates Left Thru Rgt U R* Left Thru Rgt
Peak 15-Min Northbound Southbound Eastbound Westbound

2360 1 0 0 00 126 0 0 15:45 PM 7 101 0 0
0 0 0 235

0 0 236
0 00 117 0 0

711
5:30 PM 2 113 0 0

0 3 0 0 00 115 1 0 05:15 PM 2
4711 0 2

119 0 0
0 0 0 209

0 0 240
0 4 0 00 86 1 0

0 0 198 882
5:00 PM 1 116 0 0

0 0 0 0 00 104 1 0 0
9201

0 0 0102 1 0 0 0
4:45 PM 0 93 0 0

1 0
812

4:30 PM 1 92 0 0 0
0 0 0 0 01 0 1 0 1

0 197 844

187 790
4:15 PM 2 106 0 1 0 96

0 0 0 00 0 0 2 0
208

Thru Rgt URgt U R* Left Thru Rgt
4:00 PM 4 107 0 0 0 74 0

Hourly
Total

Period Northbound Southbound Eastbound Westbound
Beginning At Left Thru Rgt

15-Min Count Buckeye Loop Rd Buckeye Loop Rd Salisbury Dr Salisbury Dr

TotalU R* Left Thru R*U R* Left

0 0

0 9 0

0 0

0 0

0 6 0

0 0 0 0

0 0 0 0 0

0 0 0 0

0 0

454 461 1.3 2.0

0 0 0 0 0

0.0

12 449 0 0.0 2.0 0.0

13 10 0 0 0.0 0.0

0 0.96 0 0.0 0.0

0.00.0 1.4

0.0

24-130193-002
Wed, May 29, 2024

446 452 Peak-Hour: 05:00 PM - 06:00 PM 1.3 2.0

14 3 0 0 0.0 0.0

Peak 15-Minute: 05:15 PM - 05:30 PM
2 444 0

0.0 0.0
Peak Hour Factor



 

 
 

FDOT PEAK SEASON ADJUSTMENT FACTORS  



 2023 PEAK SEASON FACTOR CATEGORY REPORT - REPORT TYPE: ALL
CATEGORY: 1600  POLK COUNTYWIDE          
                                                MOCF: 0.96
WEEK          DATES               SF            PSCF
================================================================================
  1    01/01/2023 - 01/07/2023    1.02          1.06
  2    01/08/2023 - 01/14/2023    1.01          1.05
  3    01/15/2023 - 01/21/2023    1.01          1.05
  4    01/22/2023 - 01/28/2023    0.99          1.03
* 5    01/29/2023 - 02/04/2023    0.98          1.02
* 6    02/05/2023 - 02/11/2023    0.96          1.00
* 7    02/12/2023 - 02/18/2023    0.94          0.98
* 8    02/19/2023 - 02/25/2023    0.94          0.98
* 9    02/26/2023 - 03/04/2023    0.94          0.98
*10    03/05/2023 - 03/11/2023    0.94          0.98
*11    03/12/2023 - 03/18/2023    0.94          0.98
*12    03/19/2023 - 03/25/2023    0.95          0.99
*13    03/26/2023 - 04/01/2023    0.96          1.00
*14    04/02/2023 - 04/08/2023    0.96          1.00
*15    04/09/2023 - 04/15/2023    0.97          1.01
*16    04/16/2023 - 04/22/2023    0.98          1.02
*17    04/23/2023 - 04/29/2023    0.99          1.03
 18    04/30/2023 - 05/06/2023    0.99          1.03
 19    05/07/2023 - 05/13/2023    1.00          1.04
 20    05/14/2023 - 05/20/2023    1.01          1.05
 21    05/21/2023 - 05/27/2023    1.02          1.06
 22    05/28/2023 - 06/03/2023    1.02          1.06
 23    06/04/2023 - 06/10/2023    1.03          1.07
 24    06/11/2023 - 06/17/2023    1.04          1.08
 25    06/18/2023 - 06/24/2023    1.05          1.09
 26    06/25/2023 - 07/01/2023    1.05          1.09
 27    07/02/2023 - 07/08/2023    1.06          1.10
 28    07/09/2023 - 07/15/2023    1.06          1.10
 29    07/16/2023 - 07/22/2023    1.06          1.10
 30    07/23/2023 - 07/29/2023    1.06          1.10
 31    07/30/2023 - 08/05/2023    1.06          1.10
 32    08/06/2023 - 08/12/2023    1.06          1.10
 33    08/13/2023 - 08/19/2023    1.06          1.10
 34    08/20/2023 - 08/26/2023    1.05          1.09
 35    08/27/2023 - 09/02/2023    1.04          1.08
 36    09/03/2023 - 09/09/2023    1.03          1.07
 37    09/10/2023 - 09/16/2023    1.03          1.07
 38    09/17/2023 - 09/23/2023    1.02          1.06
 39    09/24/2023 - 09/30/2023    1.01          1.05
 40    10/01/2023 - 10/07/2023    1.00          1.04
 41    10/08/2023 - 10/14/2023    0.99          1.03
 42    10/15/2023 - 10/21/2023    0.98          1.02
 43    10/22/2023 - 10/28/2023    0.99          1.03
 44    10/29/2023 - 11/04/2023    0.99          1.03
 45    11/05/2023 - 11/11/2023    0.99          1.03
 46    11/12/2023 - 11/18/2023    0.99          1.03
 47    11/19/2023 - 11/25/2023    1.00          1.04
 48    11/26/2023 - 12/02/2023    1.01          1.05
 49    12/03/2023 - 12/09/2023    1.01          1.05
 50    12/10/2023 - 12/16/2023    1.02          1.06
 51    12/17/2023 - 12/23/2023    1.02          1.06
 52    12/24/2023 - 12/30/2023    1.01          1.05
 53    12/31/2023 - 12/31/2023    1.01          1.05

* PEAK SEASON

09-MAR-2024 18:41:38                        830UPD             1_1600_PKSEASON.TXT

Alexis Merine
Line



 

 
 

GROWTH RATE  
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SIGNAL TIMINGS  



This document has been digitally signed and sealed by

FDOT - DISTRICT 1

801 N Broadway Ave, Bartow, FL 33830

Signal Timing Report
(For isolated traffic signal)

Section: Mile Post:

Major Street: Orientation:

Minor Street: Orientation:

Sig ID:

1 2 3 4 5 6 7 8 Notes

WBL EB EBL WB SB NB

Prot/Perm Prot/Perm

5 17 5 17 7 7

3.0 5.0 3.0 5.0 3.0 3.0

4.3 4.3 4.3 4.3 4.1 3.7

3.0 3.0 3.0 3.0 2.5 2.4

20 60 20 60 25.0 10

45

10

7 7 7 7

9 21 26 24

YES YES

ON ON

MIN MIN

Notes:

1) Program phase restrictions to omit phase 1 when phase 2 is green, and

omit phase 5 when phase 6 is green, in addition to detector cross switching

2) Program 8 Seconds detection delay for minor street right turn movements.

3) Program 3 seconds detection delay for SBL turn movement.

Max Limit

Adjust By

Dual Entry

Recall

Min Green

Ext

Yellow

All Red

Max I

Max II

Walk

Flashing Don't Walk

Det. Cross Switch.

Checked By:

Date:

Revisions Location Details

16280-000 2.476

Printed Copies of this document are not considered signed and sealed and the signature must be 

verified on any electronic copies

on the date adjacent to the seal.

SR 542 E/W

                                                                        12/2020: Updated 

Clearance Intervals per FPID #410666-2-52-01

Buckeye Loop N/S

811

Controller Timings

Movement #                  

(Controller Phase Ø )

Direction

Disclaimer Statement

The revisions noted above are the only timing parameters being approved. The remaining timing data was previously approved as part of previous 

revisions or as part of previous retiming efforts or other projects. 

Turn Type 

Drawn By: NAT

Date: Dec-20

Detector Memory

1 72

SOP 9

Ring - 1

Ring - 2 5 6

8



 

 
 

INTERSECTION ANALYSIS  



Timings
1: Buckeye Loop Road & Dundee Road 12/18/2024

Synchro 12 Report AM Peak Hour
Peak Season Traffic

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 492 1 19 819 411 1 0 0 333 1 217
Future Volume (vph) 104 492 1 19 819 411 1 0 0 333 1 217
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 5% 4% 0% 11% 2% 3% 0% 0% 0% 7% 0% 2%
Shared Lane Traffic (%)
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 20.0 60.0 20.0 60.0 60.0 14.0 14.0 21.0 21.0 21.0
Total Split (%) 17.4% 52.2% 17.4% 52.2% 52.2% 12.2% 12.2% 18.3% 18.3% 18.3%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 70.2 65.5 58.9 52.9 52.9 7.0 14.5 14.5
Actuated g/C Ratio 0.69 0.65 0.58 0.52 0.52 0.07 0.14 0.14
v/c Ratio 0.43 0.23 0.04 0.90 0.45 0.01 1.47 0.55
Control Delay (s/veh) 15.4 9.5 6.8 36.4 6.2 48.0 267.7 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 15.4 9.5 6.8 36.4 6.2 48.0 267.7 11.1
LOS B A A D A D F B
Approach Delay (s/veh) 10.5 26.0 48.0 166.6
Approach LOS B C D F

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 101.4
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.47
Intersection Signal Delay (s/veh): 54.5 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Timings
1: Buckeye Loop Road & Dundee Road 12/18/2024

Synchro 12 Report PM Peak Hour
Peak Season Traffic

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 169 933 8 36 522 317 8 2 0 362 6 113
Future Volume (vph) 169 933 8 36 522 317 8 2 0 362 6 113
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles (%) 0% 1% 0% 0% 2% 3% 0% 0% 0% 1% 0% 2%
Shared Lane Traffic (%)
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 20.0 60.0 20.0 60.0 60.0 14.0 14.0 21.0 21.0 21.0
Total Split (%) 17.4% 52.2% 17.4% 52.2% 52.2% 12.2% 12.2% 18.3% 18.3% 18.3%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 49.6 43.1 38.6 32.2 32.2 7.4 15.0 15.0
Actuated g/C Ratio 0.60 0.52 0.47 0.39 0.39 0.09 0.18 0.18
v/c Ratio 0.48 0.56 0.13 0.81 0.43 0.07 1.27 0.30
Control Delay (s/veh) 11.1 15.9 8.3 31.6 3.6 43.8 175.3 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 11.1 15.9 8.3 31.6 3.6 43.8 175.3 4.8
LOS B B A C A D F A
Approach Delay (s/veh) 15.2 20.6 43.8 135.3
Approach LOS B C D F

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 82.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.27
Intersection Signal Delay (s/veh): 40.6 Intersection LOS: D
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Timings
1: Buckeye Loop Road & Dundee Road 12/18/2024

Synchro 12 Report AM Peak Hour
Background Traffic

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 569 1 20 866 434 1 0 0 368 1 226
Future Volume (vph) 108 569 1 20 866 434 1 0 0 368 1 226
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 5% 4% 0% 11% 2% 3% 0% 0% 0% 7% 0% 2%
Shared Lane Traffic (%)
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 20.0 60.0 20.0 60.0 60.0 14.0 14.0 21.0 21.0 21.0
Total Split (%) 17.4% 52.2% 17.4% 52.2% 52.2% 12.2% 12.2% 18.3% 18.3% 18.3%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 70.3 65.5 58.9 52.9 52.9 7.0 14.5 14.5
Actuated g/C Ratio 0.69 0.65 0.58 0.52 0.52 0.07 0.14 0.14
v/c Ratio 0.47 0.27 0.04 0.95 0.48 0.01 1.63 0.56
Control Delay (s/veh) 21.0 9.7 6.8 44.0 6.9 48.0 333.7 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 21.0 9.7 6.8 44.0 6.9 48.0 333.7 11.2
LOS C A A D A D F B
Approach Delay (s/veh) 11.5 31.2 48.0 211.2
Approach LOS B C D F

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 101.5
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.63
Intersection Signal Delay (s/veh): 67.3 Intersection LOS: E
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Timings
1: Buckeye Loop Road & Dundee Road 12/18/2024

Synchro 12 Report PM Peak Hour
Background Traffic

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 999 8 38 612 372 8 2 0 395 6 118
Future Volume (vph) 176 999 8 38 612 372 8 2 0 395 6 118
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles (%) 0% 1% 0% 0% 2% 3% 0% 0% 0% 1% 0% 2%
Shared Lane Traffic (%)
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 20.0 60.0 20.0 60.0 60.0 14.0 14.0 21.0 21.0 21.0
Total Split (%) 17.4% 52.2% 17.4% 52.2% 52.2% 12.2% 12.2% 18.3% 18.3% 18.3%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 56.6 49.9 44.9 38.5 38.5 7.3 14.8 14.8
Actuated g/C Ratio 0.64 0.56 0.51 0.43 0.43 0.08 0.17 0.17
v/c Ratio 0.56 0.56 0.15 0.85 0.47 0.07 1.51 0.33
Control Delay (s/veh) 16.4 15.4 8.1 34.4 4.3 46.4 275.8 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 16.4 15.4 8.1 34.4 4.3 46.4 275.8 5.7
LOS B B A C A D F A
Approach Delay (s/veh) 15.5 22.5 46.4 214.3
Approach LOS B C D F

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 88.8
Natural Cycle: 120
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.51
Intersection Signal Delay (s/veh): 56.0 Intersection LOS: E
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Timings
1: Buckeye Loop Road & Dundee Road 12/18/2024

Synchro 12 Report AM Peak Hour
Background Plus Project Traffic

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 552 1 20 908 420 1 0 0 402 1 218
Future Volume (vph) 113 552 1 20 908 420 1 0 0 402 1 218
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 5% 4% 0% 11% 2% 3% 0% 0% 0% 7% 0% 2%
Shared Lane Traffic (%)
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 20.0 60.0 20.0 60.0 60.0 14.0 14.0 21.0 21.0 21.0
Total Split (%) 17.4% 52.2% 17.4% 52.2% 52.2% 12.2% 12.2% 18.3% 18.3% 18.3%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 70.6 65.7 58.9 52.9 52.9 7.0 14.5 14.5
Actuated g/C Ratio 0.69 0.65 0.58 0.52 0.52 0.07 0.14 0.14
v/c Ratio 0.49 0.26 0.04 1.00 0.47 0.01 1.79 0.57
Control Delay (s/veh) 22.0 9.7 6.9 54.5 7.3 48.0 399.6 14.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 22.0 9.7 6.9 54.5 7.3 48.0 399.6 14.0
LOS C A A D A D F B
Approach Delay (s/veh) 11.8 39.1 48.0 264.3
Approach LOS B D D F

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 101.7
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.79
Intersection Signal Delay (s/veh): 85.3 Intersection LOS: F
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Timings
1: Buckeye Loop Road & Dundee Road 12/18/2024

Synchro 12 Report PM Peak Hour
Background Plus Project Traffic

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 182 967 8 38 645 361 8 2 0 458 6 114
Future Volume (vph) 182 967 8 38 645 361 8 2 0 458 6 114
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles (%) 0% 1% 0% 0% 2% 3% 0% 0% 0% 1% 0% 2%
Shared Lane Traffic (%)
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 20.0 60.0 20.0 60.0 60.0 14.0 14.0 21.0 21.0 21.0
Total Split (%) 17.4% 52.2% 17.4% 52.2% 52.2% 12.2% 12.2% 18.3% 18.3% 18.3%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 60.1 53.2 47.8 41.4 41.4 7.3 14.8 14.8
Actuated g/C Ratio 0.65 0.58 0.52 0.45 0.45 0.08 0.16 0.16
v/c Ratio 0.59 0.53 0.14 0.87 0.45 0.08 1.82 0.32
Control Delay (s/veh) 19.9 14.6 7.8 35.3 4.7 47.7 408.2 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 19.9 14.6 7.8 35.3 4.7 47.7 408.2 5.2
LOS B B A D A D F A
Approach Delay (s/veh) 15.4 23.7 47.7 328.9
Approach LOS B C D F

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 92.1
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.82
Intersection Signal Delay (s/veh): 83.6 Intersection LOS: F
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Queuing and Blocking Report 12/18/2024

SimTraffic Report AM Peak Hour
Background Plus Project Traffic

Intersection: 1: Buckeye Loop Road & Dundee Road

Movement EB EB EB WB WB WB NB SB SB
Directions Served L T TR L T R LTR LT R
Maximum Queue (ft) 67 144 102 196 493 237 10 230 1311
Average Queue (ft) 42 79 23 54 344 96 2 229 809
95th Queue (ft) 79 140 66 209 595 245 14 230 1338
Link Distance (ft) 1439 1302 1302 184 1303
Upstream Blk Time (%) 7
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 270 270 230 180
Storage Blk Time (%) 20 80 2
Queuing Penalty (veh) 4 174 9



Queuing and Blocking Report 12/18/2024

SimTraffic Report PM Peak Hour
Background Plus Project Traffic

Intersection: 1: Buckeye Loop Road & Dundee Road

Movement EB EB EB WB WB WB NB SB SB
Directions Served L T TR L T R LTR LT R
Maximum Queue (ft) 132 213 178 45 365 109 38 230 1321
Average Queue (ft) 79 131 94 26 209 71 10 229 939
95th Queue (ft) 144 203 185 53 309 111 37 229 1537
Link Distance (ft) 1439 1302 1302 184 1303
Upstream Blk Time (%) 20
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 270 270 230 180
Storage Blk Time (%) 6 83
Queuing Penalty (veh) 2 94



Timings
1: Buckeye Loop Road & Dundee Road 12/20/2024

Synchro 12 Report AM Peak Hour
Background Plus Project Traffic_With Mitigation

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 552 1 20 908 420 1 0 0 402 1 218
Future Volume (vph) 113 552 1 20 908 420 1 0 0 402 1 218
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 5% 4% 0% 11% 2% 3% 0% 0% 0% 7% 0% 2%
Shared Lane Traffic (%) 50%
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 2 6 6 4
Detector Phase 5 2 1 6 6 8 8 4 4 4
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 14.0 64.0 14.0 64.0 64.0 14.0 14.0 23.0 23.0 23.0
Total Split (%) 12.2% 55.7% 12.2% 55.7% 55.7% 12.2% 12.2% 20.0% 20.0% 20.0%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 68.2 65.6 62.8 56.8 56.8 7.0 16.3 16.3 16.3
Actuated g/C Ratio 0.66 0.63 0.61 0.55 0.55 0.07 0.16 0.16 0.16
v/c Ratio 0.68 0.27 0.04 0.95 0.45 0.01 0.85 0.85 0.52
Control Delay (s/veh) 39.0 10.5 6.9 41.2 5.8 48.0 72.1 72.1 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 39.0 10.5 6.9 41.2 5.8 48.0 72.1 72.1 10.2
LOS D B A D A D E E B
Approach Delay (s/veh) 15.3 29.7 48.0 50.4
Approach LOS B C D D

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 103.5
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay (s/veh): 30.9 Intersection LOS: C
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Timings
1: Buckeye Loop Road & Dundee Road 12/20/2024

Synchro 12 Report PM Peak Hour
Background Plus Project Traffic_With Mitigation

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 182 967 8 38 645 361 8 2 0 458 6 114
Future Volume (vph) 182 967 8 38 645 361 8 2 0 458 6 114
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles (%) 0% 1% 0% 0% 2% 3% 0% 0% 0% 1% 0% 2%
Shared Lane Traffic (%) 49%
Turn Type pm+pt NA pm+pt NA Perm Split NA Split NA Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 2 6 6 7
Detector Phase 5 2 1 6 6 8 8 7 7 7
Switch Phase
Minimum Initial (s) 5.0 17.0 5.0 17.0 17.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 12.3 25.3 12.3 25.3 25.3 13.1 13.1 13.6 13.6 13.6
Total Split (s) 15.0 60.0 15.0 60.0 60.0 14.0 14.0 26.0 26.0 26.0
Total Split (%) 13.0% 52.2% 13.0% 52.2% 52.2% 12.2% 12.2% 22.6% 22.6% 22.6%
Yellow Time (s) 4.3 4.3 4.3 4.3 4.3 3.7 3.7 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.4 2.4 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.3 7.3 7.3 7.3 7.3 6.1 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min Min None None None None None
Act Effct Green (s) 54.2 49.9 48.8 42.3 42.3 7.3 18.8 18.8 18.8
Actuated g/C Ratio 0.58 0.54 0.53 0.46 0.46 0.08 0.20 0.20 0.20
v/c Ratio 0.76 0.57 0.15 0.85 0.45 0.08 0.77 0.75 0.28
Control Delay (s/veh) 33.6 17.8 9.2 34.2 4.6 47.9 53.7 52.7 4.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 33.6 17.8 9.2 34.2 4.6 47.9 53.7 52.7 4.3
LOS C B A C A D D D A
Approach Delay (s/veh) 20.2 23.0 47.9 43.6
Approach LOS C C D D

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 92.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay (s/veh): 26.2 Intersection LOS: C
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Buckeye Loop Road & Dundee Road



Queuing and Blocking Report 12/20/2024

SimTraffic Report AM Peak Hour
Background Plus Project Traffic_With Mitigation

Intersection: 1: Buckeye Loop Road & Dundee Road

Movement EB EB EB WB WB WB NB SB SB SB
Directions Served L T TR L T R LTR L LT R
Maximum Queue (ft) 88 122 67 126 418 319 10 173 191 143
Average Queue (ft) 48 86 26 37 271 118 2 125 158 89
95th Queue (ft) 79 132 68 133 452 349 14 201 202 147
Link Distance (ft) 1433 1296 1296 184 1304
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 270 270 230 180 180
Storage Blk Time (%) 13 0 3 0
Queuing Penalty (veh) 3 1 6 0



Queuing and Blocking Report 12/20/2024

SimTraffic Report PM Peak Hour
Background Plus Project Traffic_With Mitigation

Intersection: 1: Buckeye Loop Road & Dundee Road

Movement EB EB EB WB WB WB NB SB SB SB
Directions Served L T TR L T R LTR L LT R
Maximum Queue (ft) 105 210 200 66 314 107 37 194 222 143
Average Queue (ft) 78 155 122 31 209 69 18 142 178 54
95th Queue (ft) 120 223 220 65 331 112 43 220 236 148
Link Distance (ft) 1433 1296 1296 184 1304
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 270 270 230 180 180
Storage Blk Time (%) 7 0 7
Queuing Penalty (veh) 3 1 8



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Buckeye Loop Rd & Salisbury Dr
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Salisbury Dr
Analysis Year 2026 North/South Street Buckeye Loop Rd
Time Analyzed AM Peak Hour Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 1 0 1 0 0 0 0 1 1 0 0 0 1 0
Configuration L R L T TR
Volume (veh/h) 31 7 15 519 601 9
Percent Heavy Vehicles (%) 2 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.2 4.1
Critical Headway (sec) 6.42 6.22 4.12
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.52 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 34 8 16
Capacity, c (veh/h) 186 464 926
v/c Ratio 0.18 0.02 0.02
95% Queue Length, Q₉₅ (veh) 0.6 0.0 0.1
Control Delay (s/veh) 28.6 12.9 9.0
Level of Service (LOS) D B A
Approach Delay (s/veh) 25.7 0.3
Approach LOS D A

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:27:52 PM
1.0 AM Backgrnd Plus Proj Traffic_Buckeye Loop Rd & Salisbury Dr.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Buckeye Loop Rd & Salisbury Dr
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Salisbury Dr
Analysis Year 2026 North/South Street Buckeye Loop Rd
Time Analyzed PM Peak Hour Peak Hour Factor 0.96
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 1 0 1 0 0 0 0 1 1 0 0 0 1 0
Configuration L R L T TR
Volume (veh/h) 37 11 26 520 519 6
Percent Heavy Vehicles (%) 2 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.2 4.1
Critical Headway (sec) 6.42 6.22 4.12
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.52 3.32 2.22

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 39 11 27
Capacity, c (veh/h) 216 539 1022
v/c Ratio 0.18 0.02 0.03
95% Queue Length, Q₉₅ (veh) 0.6 0.1 0.1
Control Delay (s/veh) 25.2 11.8 8.6
Level of Service (LOS) D B A
Approach Delay (s/veh) 22.1 0.4
Approach LOS C A

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:28:33 PM
2.0 PM Backgrnd Plus Proj Traffic_Buckeye Loop Rd & Salisbury Dr.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Dundee Rd & Project Access A
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Dundee Rd
Analysis Year 2026 North/South Street Project Access A
Time Analyzed AM Peak Hour Peak Hour Factor 0.94
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 1 0 0 0 1 0 0 0 0 0 0 1
Configuration L T TR R
Volume (veh/h) 40 666 1105 10 6
Percent Heavy Vehicles (%) 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Left + Thru 1

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 6.2
Critical Headway (sec) 4.12 6.22
Base Follow-Up Headway (sec) 2.2 3.3
Follow-Up Headway (sec) 2.22 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 43 6
Capacity, c (veh/h) 589 231
v/c Ratio 0.07 0.03
95% Queue Length, Q₉₅ (veh) 0.2 0.1
Control Delay (s/veh) 11.6 21.0
Level of Service (LOS) B C
Approach Delay (s/veh) 0.7 21.0
Approach LOS A C

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:29:21 PM
3.0 AM Backgrnd Plus Proj Traffic_Dundee Rd & Proj Access A.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Dundee Rd & Project Access A
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Dundee Rd
Analysis Year 2026 North/South Street Project Access A
Time Analyzed PM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 1 0 0 0 1 0 0 0 0 0 0 1
Configuration L T TR R
Volume (veh/h) 48 1157 752 11 20
Percent Heavy Vehicles (%) 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Left + Thru 1

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 6.2
Critical Headway (sec) 4.12 6.22
Base Follow-Up Headway (sec) 2.2 3.3
Follow-Up Headway (sec) 2.22 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 52 22
Capacity, c (veh/h) 802 373
v/c Ratio 0.07 0.06
95% Queue Length, Q₉₅ (veh) 0.2 0.2
Control Delay (s/veh) 9.8 15.2
Level of Service (LOS) A C
Approach Delay (s/veh) 0.4 15.2
Approach LOS A C

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:23:32 PM
4.0 PM Backgrnd Plus Proj Traffic_Dundee Rd & Proj Access A.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Dundee Rd & Project Access B
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Dundee Rd
Analysis Year 2026 North/South Street Project Access B
Time Analyzed AM Peak Hour Peak Hour Factor 0.94
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 1 0 0 0 0 0 1
Configuration T T R R
Volume (veh/h) 666 1066 62 49
Percent Heavy Vehicles (%) 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No
Median Type | Storage Left + Thru 1

Critical and Follow-up Headways
Base Critical Headway (sec) 6.2
Critical Headway (sec) 6.22
Base Follow-Up Headway (sec) 3.3
Follow-Up Headway (sec) 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 52
Capacity, c (veh/h) 247
v/c Ratio 0.21
95% Queue Length, Q₉₅ (veh) 0.8
Control Delay (s/veh) 23.5
Level of Service (LOS) C
Approach Delay (s/veh) 23.5
Approach LOS C

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:25:09 PM
5.0 AM Backgrnd Plus Proj Traffic_Dundee Rd & Proj Access B.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Dundee Rd & Project Access B
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Dundee Rd
Analysis Year 2026 North/South Street Project Access B
Time Analyzed PM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 1 0 0 0 0 0 1
Configuration T T R R
Volume (veh/h) 1157 729 40 34
Percent Heavy Vehicles (%) 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No
Median Type | Storage Left + Thru 1

Critical and Follow-up Headways
Base Critical Headway (sec) 6.2
Critical Headway (sec) 6.22
Base Follow-Up Headway (sec) 3.3
Follow-Up Headway (sec) 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 37
Capacity, c (veh/h) 389
v/c Ratio 0.10
95% Queue Length, Q₉₅ (veh) 0.3
Control Delay (s/veh) 15.2
Level of Service (LOS) C
Approach Delay (s/veh) 15.2
Approach LOS C

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:27:01 PM
6.0 PM Backgrnd Plus Proj Traffic_Dundee Rd & Proj Access B.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Buckeye Loop Rd & Project Access C
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Project Access C
Analysis Year 2026 North/South Street Buckeye Loop Rd
Time Analyzed AM Peak Hour Peak Hour Factor 0.94
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 1 0 0 0 0 0 1 0 0 0 1 1
Configuration R T T R
Volume (veh/h) 46 532 575 30
Percent Heavy Vehicles (%) 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 6.2
Critical Headway (sec) 6.22
Base Follow-Up Headway (sec) 3.3
Follow-Up Headway (sec) 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 49
Capacity, c (veh/h) 493
v/c Ratio 0.10
95% Queue Length, Q₉₅ (veh) 0.3
Control Delay (s/veh) 13.1
Level of Service (LOS) B
Approach Delay (s/veh) 13.1
Approach LOS B

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:30:26 PM
7.0 AM Backgrnd Plus Proj Traffic_Buckeye Loop Rd & Proj Access C.xtw



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst NA Intersection Buckeye Loop Rd & Project Access C
Agency/Co. Lincks & Associates, LLC Jurisdiction
Date Performed 12/18/2024 East/West Street Project Access C
Analysis Year 2026 North/South Street Buckeye Loop Rd
Time Analyzed PM Peak Hour Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Background Plus Project Traffic

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 1 0 0 0 0 0 1 0 0 0 1 1
Configuration R T T R
Volume (veh/h) 75 543 503 24
Percent Heavy Vehicles (%) 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 6.2
Critical Headway (sec) 6.22
Base Follow-Up Headway (sec) 3.3
Follow-Up Headway (sec) 3.32

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 82
Capacity, c (veh/h) 537
v/c Ratio 0.15
95% Queue Length, Q₉₅ (veh) 0.5
Control Delay (s/veh) 12.9
Level of Service (LOS) B
Approach Delay (s/veh) 12.9
Approach LOS B

Copyright © 2024 University of Florida. All Rights Reserved. HCS™ TWSC Version 2023 Generated: 12/18/2024 2:32:00 PM
8.0 PM Backgrnd Plus Proj Traffic_Buckeye Loop Rd & Proj Access C.xtw
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Chapter 6: Turn Lanes and U-Turns 

6.1 Overview 

For driveways, medians, and median openings, the placement and design of turn lanes and U-

turns are critical to avoid potential traffic safety issues. For example, a median opening placed 

across a left-turn lane at an intersection could create conditions leading to a vehicular crash (See 

Figure 27 or Figure 28). Locating these roadway openings is discussed in greater detail in 

Chapter 2: Roadway Openings. This chapter will instead focus on where to locate and design 

turn lanes and U-turns and how they relate to driveways, medians, and median openings. 

6.2 Exclusive Right-Turn Lanes 

At driveways and intersections, an exclusive right-turn lane separates vehicles that are slowing or 

stopped to turn from the major road through traffic lanes. This separation minimizes turn-related 

collisions and eliminates unnecessary delay to through vehicles. Exclusive right-turn lanes are 

useful where a combination of high roadway speeds, and high right-turn volumes into a driveway 

are expected. Congestion on the roadway may also be a good reason to use an exclusive right-

turn lane. If properly built, they remove the turning vehicle from the through lanes, thereby 

decreasing the operational and safety impact of right turning vehicles on the through traffic.  

It is also important to consider potential pedestrian conflicts since the addition of a right-turn lane 

increases the crossing distance, time, and exposure for pedestrians. A well-designed right-turn 

lane can help to reduce pedestrian conflicts by slowing vehicle speeds, increasing pedestrian 

visibility, and reducing pedestrian exposure with a pedestrian refuge area.  

6.2.1 When to Consider Exclusive Right-Turn Lanes 

There are instances when adding an exclusive right-turn lane for unsignalized driveways and 

intersections is beneficial to traffic operations and safety. Figure 74 provides guidance for two-lane 

and four-lane roadways based on the speed limit of the major roadway, major roadway approach 

volume, and how many right turns occur per hour. These recommendations are based primarily on 

the research done in NCHRP Report 457, Evaluating Intersection Improvements: An Engineering 

Study Guide, Chapter 2 – Add a Right-Turn Bay on the Major Road. 

https://onlinepubs.trb.org/onlinepubs/nchrp/esg/esg.pdf
https://onlinepubs.trb.org/onlinepubs/nchrp/esg/esg.pdf
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Figure 74 | Recommended Guidelines for Exclusive Right-Turn Lanes to Unsignalized 
Driveway/Intersection 

Source: NCHRP Report 457, TDOT Highway System Access Manual 
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Figure 74 | Recommended Guidelines for Exclusive Right-Turn Lanes to Unsignalized 
Driveway/Intersection 

Source: NCHRP Report 457, TDOT Highway System Access Manual 
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Figure 77 | Raised Crosswalk at Channelized Right Turn 

     Source:  City of Los Angeles Supplemental Street Design Guide 

6.3 Exclusive Left-Turn Lanes 

While some principles for right-turn lanes apply to left-turn lanes, there are inherent differences 

between them.  

6.3.1 When Exclusive Left-Turn Lanes are Beneficial 

There are several situations when a left-turn lane should be built on the roadway. For example, if 

on a multilane roadway and there is a median opening that is serving a driveway, there should be 

a left-turn lane to allow for vehicles to move safely out the way of the through traffic. Exclusive left-

turn lanes should be considered at any location serving the public, especially on curves and where 

speeds are in excess of 45 mph. The AASHTO Green Book contains guidance on this issue. 

However, the guidelines were developed based on delay rather than crash avoidance. Safety is 

the main reason behind exclusive left-turn lanes. 

6.3.2 When to Consider Exclusive Left-Turn Lanes at Unsignalized Intersections 

and Driveways 

Left-turn lane warrants at unsignalized intersections and driveways were included in NCHRP 

Report 745, Left-Turn Accommodations at Unsignalized Intersections. The recommended left-turn 

lane warrants are provided for the following roadway facilities. 

• Rural, two-lane highways (Figure 78)

• Rural, four-lane highways (Figure 79)

• Urban and suburban roadways (Figure 80)

Alternatively, the left-turn warrants based on NCHRP Report 457, (See Figure 81) can be used 

if it is found to be more appropriate and reasonable for a local condition. Engineering judgment 

should be used when deciding between the NCHRP 745, and NCHRP 457 guidelines.   

https://ladot.lacity.org/sites/default/files/documents/supplemental-design-guide-052620-final.pdf
https://store.transportation.org/item/collectiondetail/180
https://www.trb.org/Publications/Blurbs/168803.aspx
https://www.trb.org/Publications/Blurbs/168803.aspx
https://onlinepubs.trb.org/onlinepubs/nchrp/esg/esg.pdf


FDOT Multimodal Access Management Guidebook 

117 

Figure 78 | Left-Turn Lane Warrants for Two-Lane Rural Roadways (Unsignalized) 

Figure 79 | Left-Turn Lane Warrants for Four-Lane Rural Roadways (Unsignalized) 

Figure 80 | Left-Turn Lane Warrants for Urban and Suburban Arterials 

Source: NCHRP Report 745
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Access A
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6.3.3 Designing Exclusive Left-Turn Lanes 

Left-turn movements at unsignalized intersections and driveways that are made from through traffic 

lanes cause delay and adversely impact safety. Left-turn lanes can reduce the potential for 

collisions and improve capacity by removing stopped vehicles from the main travel lane.  

Similar to right-turn lanes, information on how to design left-turn lanes can be found in FDM 212 

Intersections and Standard Plans, Index 711-001. Sheet 11 of Standard Plans, Index 711-001 

provides requirements for clearance distance, brake to stop distance, and deceleration distance by 

design speed for both curbed and uncurbed medians. Section 6.3.4: Important Considerations 

below provides further guidance on left-turn lanes and driveways. Section 3.1.2: Median Opening 

Failures provides discussion on the various parameters used in turn lane design, such as decision 

distance, stopping distance, and other factors. 

6.3.4 Important Considerations 

Left Turns and Driveways 

One area where left turns may need to be discouraged is when the driveway is located near an 

intersection. In these instances, a driveway may need to be channelized (See Section 4.2.9: 

Channelizing Islands (I) for more information) to restrict unsafe vehicular movements. These are 

also known as “Divisional Islands.”14 

Divisional Islands can provide guidance to drivers on roadways with medians for right-in, right-out 

movements. However, they are not sufficient to prohibit left turns in or out. The divisional island 

design might also be useful on an undivided roadway where the driveway is so close to an 

intersection that the left-turn would be unsafe at any time due to vehicle queuing and visibility 

restrictions. The most effective way to prohibit left turns is to install restrictive medians. Where 

space for a median is not available, the traffic engineer can use flexible traffic delineator posts or 

hardened centerline (see FDM 210.3.3) in the main road to discourage left turns. 

Separate Left-Turn Exit Lanes for Driveways 

Separate left- and right-turn lanes should be provided on major commercial driveways (Class C or 

higher driveways with volumes of 600 vpd or more, or 60 vph or more) where both left turns and 

right turns are permitted to exit. Even a small number of left turns may cause a substantial delay to 

right turns out of the driveway with a single exit-lane. Separate left- and right-turn lanes may also 

be considered at driveways with lower volumes based on the expected exiting left turn volume, 

delay, and area context.  

However, it should be noted that separate left- and right-turn lanes are disadvantageous to 

bicyclists and pedestrians since additional lanes increase crossing distance, time, and exposure. 

Furthermore, separate left- and right-turn lanes can introduce multiple-threat pedestrian crashes 

for pedestrians/bicyclists crossing the driveway. Multiple-threat crashes occur when a pedestrian 

begins crossing in front of a slowed or stopped vehicle and then encounters a second same-

direction vehicle in the adjacent lane which does not stop. The view of the pedestrian, and the 

14 These are colloquially called “Pork Chops”. 

https://www.fdot.gov/roadway/fdm/default.shtm
https://www.fdot.gov/roadway/fdm/default.shtm
https://www.fdot.gov/design/standardplans/default.shtm
https://www.fdot.gov/roadway/fdm/default.shtm
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Convenience Store/Gas Station - VFP (9-15)
(945)

Walk+Bike+Transit Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 1

Avg. 1000 Sq. Ft. GFA: 3
Directional Distribution: Not Available

Walk+Bike+Transit Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.31 0.31 - 0.31 ***
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Chapter 4.  Multimodal Transportation Impact Analysis 

ICE has three stages: 
1. Stage 1: Screening – completed during a project’s initial stage. Federal Highway Administration 

(FHWA) Capacity Analysis for Planning of Junctions (CAP-X) is an operational analysis tool to 
evaluate selected types of innovative intersection designs. FDOT has expanded this tool for use in 
Florida. FHWA’s Safety Performance of Intersection Control Evaluations (SPICE) is a separate tool 
used for safety analysis. 

2. Stage 2: Preliminary Control Strategy Assessment – completed following a project’s initial stage 
when more detailed information is available. SPICE is used for a more detailed safety analysis than 
in Stage 1. FDOT has developed default Synchro templates for operations analysis of certain types 
of alternative intersections. FDOT ICE Tool is a separate tool for benefit-cost analysis. 

3. Stage 3: Detailed Control Strategy Assessment – completed prior to Preliminary Design/Phase I 
plans. Stage 3 analysis is not required for Project Development and Environment (PD&E) studies 
as this type of analysis is already included as part of a PD&E. 

At the completion of each stage, the appropriate FDOT ICE form is completed and submitted to the DTOE 
and DDE. FDOT ICE and related forms and tools can be found at:  
http://www.fdot.gov/traffic/trafficservices/Intersection_Operations.shtm 

4.7.6. Interchange Areas 
FDOT’s Interchange Access Request User’s Guide (IARUG) provides guidance 
on how to prepare documents that support requests for new or modified 
access to the Florida interstate system, Florida’s Turnpike Enterprise (FTE), and 
non-interstate limited access facilities on the SHS. This guide states that the 
Area of Influence (AOI) along a crossroad shall extend a minimum of up to one-
half mile in either direction of the proposed access change. To maintain 
general consistency with this AOI threshold, developments that require a MTIA 
and are within one-half mile of an interchange should analyze the ramp 
terminals, at minimum, as part of the MTIA to determine if there will be any 
impacts to those locations requiring potential mitigation and a need for an 

interchange access request to modify a ramp or geometry within the limited access right-of-way. For 
larger developments, additional analysis including the limited access facility and its ramp junctions may 
be appropriate. It is recommended to coordinate with the FDOT District Interchange Review Coordinator 
(DIRC) in those cases to determine the appropriate level of analysis. The Interchange Access Request 
User’s Guide and the Traffic Analysis Handbook are available at: 
https://www.fdot.gov/planning/systems/systems-management/systems-management-documents  
  

http://www.fdot.gov/traffic/trafficservices/Intersection_Operations.shtm
https://www.fdot.gov/planning/systems/systems-management/systems-management-documents
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4.8. Pedestrian/Bicycle/Transit Impact Analysis 
The traditional MTIA process typically has considered only automobile performance measures to 
determine a site’s impact. In order to promote safe and efficient movement of non-motorized traffic and 
better mitigate multimodal impact, this Handbook has been updated to include guidelines to assess 
pedestrian, bicycle, and transit site impact.  

4.8.1. Study Requirements 
The study requirements for the pedestrian and bicycle impact analysis can vary and 
should be based on considerations such as the type of development and context 
classification. There are two approaches to assess a site’s impact to bicyclists and 
pedestrians: 

Figure 18 | Two Pedestrian/Bicycle Site Impact Approaches 

 

The following sections provide additional details related to the context-based assessment and the 
suggested methodologies for the quantitative pedestrian and bicycle analysis. Property frontage of 
developments along the SHS must meet the context-based requirements for non-motorized facilities as 
contained in the FDM. The quantitative analysis provides an opportunity for the developer to go beyond 
minimum requirements with incentives for potential mitigation. 
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4.8.2. Context-Based Assessment 
The context-based assessment to review pedestrian and bicycle site impact consists of Steps 1-3:  

Figure 19 | Context-Based Assessment Study Requirements 

 
Each step is described below. 

Review for Compatibility with Planning Documents. The first step of the context-based 
assessment is to determine if the development is located in an area with a master plan, a 
FDOT Districtwide master plan, or other planning document that includes pedestrian and 
bicycle modes. If so, it is recommended to provide a review to ensure the proposed 
development is consistent with the plan(s). This step should be coordinated with the 
applicable local government agency, as appropriate. 

Internal Site Design Pedestrian and Bicycle Accommodations. To provide safe and 
convenient access to and circulation within developments for all users, the site’s design 
should incorporate pedestrian and bicycle facilities, where appropriate. This step should 
be coordinated with the applicable local government agency, as appropriate. There are 
several components for on-site design to accommodate non-motorized users. These 
include: 

a. Access Management. Traditionally, the goal of access management has been to 
reduce vehicle conflicts and to favor higher speeds of travel. However, with a 
change in statewide focus to promoting multimodal transportation, this goal has 
been refined to the management of modal conflicts. An overarching concept to 
improve pedestrian and bicycle safety is to reduce the overall number of 
driveways. Fewer driveways improve safety by decreasing the number of conflict 
points for all modes of travel, including non-motorized users. The number of 
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driveways can be reduced by providing consolidated or shared driveways with 
cross-access between properties, providing a unified internal access to 
outparcels, creating better networks with balanced driveway connections to the 
main road and side streets, and eliminating unused or abandoned driveways. 

b. Driveway / Connection Design. Driveway (connection) design has a direct impact 
on pedestrians and bicyclists. The FDOT Access Management Guidebook includes 
pedestrian and bicycle driveway design considerations such as curb radius, 
driveway width, sight distance, and meeting the requirements of the Americans 
with Disabilities Act (ADA). 

c. Site Frontage. Frontage improvements can support the site and all modes that 
may travel to and from the development. These improvements can include 
sidewalks, bicycle facilities, on-street parking, landscaping/streetscaping, transit 
stops or shelters, and right-of-way dedication.  

d. Site Circulation and Pedestrian and Bicycle Access. A site can promote pedestrian 
and bicycle accessibility and connectivity by providing safe and convenient on-
site paths. To provide access to the site, the paths should directly connect the 
external pedestrian and bicycle network(s) to the main entrance of the site’s 
building(s). Paths should also be provided: 

i. Between the parking areas and building entrances. If off-site parking is 
provided, review the routes between the off-site parking and the building 
entrances to provide appropriate paths and traffic control at street 
crossings. 

ii. Between the main entrances of multiple on-site buildings, if present. 

These on-site paths should minimize conflicts with other modes and provide the 
most direct route to reduce the travel distance for non-motorized users. 

e. Amenities. On-site design can incorporate pedestrian and bicycle amenities to 
further promote the use of non-motorized modes. Potential amenities include 
lighting, bicycle parking, bicycle repair stations, showers, lockers, changing 
rooms, benches, landscaping, and awnings or other shade and/or weather 
protection. 

f. Network Review. A well-connected street network is beneficial for bicyclists and 
pedestrians since it can provide shorter and more direct paths to reach 
destinations. Additionally, a connected street network can better disperse 
vehicular traffic over multiple facilities, providing safer, lower volume route 
options for non-motorized users. A development’s geographic location within the 
surrounding transportation network can be reviewed to assess potential 
improvements to the network’s connectivity. This may include review of the 
street network and the pedestrian and bicycle networks. 

https://www.fdot.gov/planning/systems/systems-management/systems-management-documents
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Note for Comprehensive Plan Amendments. Although site design details are not 
typically available for comprehensive plan amendments, appropriate best 
practices for pedestrian and bicycle design can be reviewed and planned for 
incorporation in the site plan. 

Pedestrian and Bicycle Connections to Adjacent Properties and/or Transit Stops. Where 
feasible, developments should consider neighboring properties and transit stops and 
provide direct pedestrian and bicycle access. Direct access can minimize the travel 
distance for non-motorized users.  

Providing convenient access between properties will encourage walking or biking and 
help minimize short auto trips between adjacent properties. Care should be taken to 
account for appropriate connections to adjacent or related properties, particularly when 
a street must be crossed to travel between the two properties including appropriate 
traffic control provisions.  

Pedestrian and bicycle paths to/from transit stops near the site should be reviewed for 
directness and adequacy of the available facilities. These connections should facilitate 
safe and convenient transit trips ends to/from the site. 

This step should be coordinated with the applicable local government agency, as 
appropriate. 

Note for Comprehensive Plan Amendments. Although site design details are not typically 
reviewed during comprehensive plan amendments, recommended connections to bus 
stops and compatible neighboring land uses can be reviewed and planned for 
incorporation in the site plan. 

4.8.3. Quantitative Pedestrian and Bicycle Analysis 
There are numerous quantitative performance measures used to assess bicycle and pedestrian modes. 
Each measure can provide a different perspective of the system’s performance and should be selected 
based on the purpose and goal of the assessment. The scale of application for performance measures can 
differ ranging from long-term scenario planning or benchmarking to a near-term standard or target. For 
the purposes of assessing multimodal site impact, performance measures that can be applied to assess 
the near-term standard should be used.  

Since no singular performance measure can account for all of the aspects of walkability and bikeability, it 
is recommended to include multiple performance measures to assess potential site impacts to biking and 
walking. As such, it is recommended that Q/LOS, network connectivity, and system completeness 
performance measures be included in the MTIA quantitative pedestrian and bicycle analysis (Figure 20).   
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Figure 20 | MTIA Pedestrian / Bicycle Measures of Effectiveness 

 

The level of study for the quantitative analysis can vary 
based on the site’s context and characteristics. The 
level of study sets the scale, complexity, and elements 
to be included in the quantitative pedestrian and 
bicycle impact analysis. In general, a site in a more 
urban context classification or one that generates a 
high volume of bicyclists and/or pedestrians should 
include a larger study area with more analysis 
components (see Figure 21). 

Guidance on the appropriate level of quantitative 
pedestrian and bicycle analysis is provided in Table 10, 
which indicates one of three suggested levels of study 
based on whether a particular development is projected to have a low, medium, or high volume of peak 
hour non-motorized trips for a particular context classification. If more than one state roadway provides 
direct access to the study site, then the highest level of study resulting for the site should be provided. 

Table 10 | Level of Pedestrian and Bicycle Study based on Context Classification and 
Peak Hour Volume 

Peak Hour Volume 
of Non-Motorized 

Trips 
C1 C2 C2T C3 C4 C5 C6 

Low (< 20) 1 1 2 1 1 2 2 
Medium (20 – 49) 2 2 2 2 2 3 3 

High (≥ 50) 3 3 3 3 3 3 3 

Q/LOS NETWORK 
CONNECTIVITY 

SYSTEM 
COMPLETENESS 

Figure 21 | Pedestrian and Bicycle 
Quantitative Analysis Study Levels 
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Figure 22 | Quantitative Analysis Study Requirements 

 
Table 11 shows the steps for the quantitative analysis. Note that Step 1 is required as part of the MTIA for 
access connection permit applications for driveway classifications C, D, E, F, and G.  

Table 11 | Pedestrian and Bicycle Study Requirements – Quantitative Analysis 

Analysis 
Type Study Requirements 

Level of Pedestrian and Bicycle Study 
Level 1 
(Low) 

Level 2 
(Medium) 

Level 3 
(High) 

Quantitative 
Analysis 

1. Bicycle / 
Pedestrian Trip 

Generation 

Required when total vehicle trips per day exceeds 600 
(driveway connection permit categories C-G). 

Optional for other study types. 

2. Study Area N/A 

500-foot radius or 
nearest signalized 

intersection beyond 
500 feet 1 

1,500-foot radius or 
nearest signalized 

intersection beyond 
1,500 feet 1 

3. Network 
Connectivity 

Analysis 
N/A Optional Optional 

4. Multimodal 
Q/LOS Analysis N/A Optional Optional 

Note: 
1 Access connection permit applications for Driveway Categories C, D, E, F, and G should meet the above study area 
guidance as a minimum or utilize the same study area being evaluated for vehicle trips. 
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Each step from Table 11 is described below. 

Pedestrian and Bicycle Trip Generation. The first step beyond the context-based 
assessment and into the quantitative analysis is to provide pedestrian and bicycle trip 
generation. Note that this step is part of the required MTIA for any access connection 
application for driveway category C, D, E, F, or G. This step is otherwise optional, but 
encouraged, for any other study that requires vehicular trip generation and is necessary 
to determine the appropriate level of pedestrian and bicycle study as shown in Table 10. 
The latest ITE Trip Generation Handbook provides a methodology to estimate trips by 
mode. This is further discussed in the Estimating Trips by Mode section. ITE or other 
approved methodology can be utilized to estimate non-motorized trips. The site’s peak 
hour of non-motorized trips should be considered. 

Study Area. As shown in Table 10 and Table 11, the study area determination can vary 
based on considerations such as context classification and the number of non-motorized 
trips generated by the site. It is recommended that the study area is measured from each 
driveway. For Comprehensive Plan Amendments or other types of community planning 
reviews or technical assistance, a 500-foot radius or nearest signalized intersection is 
recommended for a Level 2 analysis, and a 1,500-foot radius or nearest signalized 
intersection is recommended for a Level 3 analysis having more anticipated pedestrian 
and/or bicycle trips. For an access connection permit review, the study area should extend 
to the same limits as established for vehicular trips. 

Note for Comprehensive Plan Amendments. The driveway(s) location(s) can be assumed 
for comprehensive plan amendments if they are not yet defined. 

Network Connectivity Analysis. Network and connectivity performance measures 
provide a measure of a network’s completeness and convenience. Per the FHWA 
Guidebook for Measuring Multimodal Network Connectivity, there are five components 
of multimodal network connectivity which are network completeness, network density, 
route directness, access to destinations, and network quality.  

For the purposes of a site impact analysis, the Route Directness method can be used to 
measure network connectivity as it applies to a site. Route directness is the ratio between 
the actual route a bicyclist or pedestrian will travel between an origin and destination 
compared to the straight-line distance.  

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃ℎ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑡𝑡– 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
 

The following steps are recommended to assess the route directness for the site. 

a. Determine onsite origin point(s). The trip origin point onsite should be located at 
the site’s main front door entrance, or a central location for a development. 
Larger developments may require more than one origin point to measure route 
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directness. The specific origin point(s) and study area destinations can be 
determined during methodology development. 

b. Determine destinations within the study area. The route directness ratio can be 
calculated for each potential origin/destination pair within the study area. 
Potential origins or destinations include off-site parking, bus stops, schools, parks, 
residences, places of employment, retail, health/recreation areas, etc. 

c. Determine actual walking/biking routes. The actual walking/biking distance 
should be measured along designated pedestrian routes, where available, and 
not along informal routes such as on streets and through landscaping. Where 
formal routes along sidewalks, paths, or trails are not available, it can be assumed 
that the pedestrian will walk on the street. 

d. Review completeness and quality of routes. After the walking/biking routes are 
determined, the quality and completeness of the routes should be reviewed. 
Design criteria to be considered as a part of this assessment can include 
availability or lack of facilities (gaps), safety, crossing treatments, design 
standards, ADA compliance, and appropriate and adequate lighting. All 
pedestrian and bicycle facilities along state roadways must meet minimum FDOT 
design criteria based on the FDM. However, consideration should be given to 
improving facilities beyond the required minimums based on the projected 
amount of usage (for example, wider sidewalks to accommodate a higher volume 
of pedestrians).  

The assessment should consider the anticipated volume of non-motorized users 
using the facilities along each route after the proposed development is in place 
to determine the suitability of the facilities (e.g., sidewalk width, crosswalk 
treatment, etc.). This can particularly be necessary for high pedestrian volume 
areas and/or Level 2 or 3 sites. Pedestrian and bicycle trip distribution is discussed 
in the Pedestrian and Bicycle Trip Distribution and Assignment section. 

e. Calculate route directness ratios. Calculate the ratio by dividing the actual route 
traveled by the straight-line distance. 

f. Determine needed improvements. To encourage pedestrian and bicycle trips, 
walking/biking routes should be safe, convenient, and direct. Indirect and 
circuitous routes or uncomfortable and unsafe routes can deter walking and 
biking trips and increase vehicular trips. Based on the findings in Steps d and e, 
improvements should be identified to improve walking/biking routes and to 
lower the route directness ratio. A route directness ratio of 1.5 or less should be 
maintained, where possible. Improvements should be identified to address 
inadequate or missing pedestrian and bicycle facilities along the designated 
routes, as identified in Step 6d. To lower the route directness ratio, as determined 
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in Step 6e, improvements should be identified to decrease the actual route 
distance (such as the addition of sidewalks, crosswalks, etc.). Where it is not 
feasible to provide the needed improvements off-site to create shorter paths, 
onsite infrastructure should be provided to allow for future connections (e.g., 
stub outs).  

The review should also identify and assess locations where pedestrians/bicyclists 
may cross a roadway where a crosswalk does not exist to shorten their route 
based on the destinations and paths determined in this assessment. These 
locations should be assessed to determine if a new crosswalk is warranted based 
on FDOT guidance and criteria. Furthermore, existing and potential crossing 
locations along the routes should be reviewed to ensure that an adequate 
crossing treatment is in place to safely accommodate the anticipated crossing 
volumes after the addition of the site’s pedestrian and bicycle trips. Crossing 
improvements can include the addition of a new crosswalk, high-visibility 
markings, raised crosswalk, curb extensions, refuge island, midblock crossing 
treatments (rectangular rapid-flashing beacons, pedestrian hybrid beacon), 
leading pedestrian interval at signals, and LED lighting. More information 
regarding crosswalks and treatments is provided in the FDOT Traffic Engineering 
Manual.  

An example of a route directness analysis is provided in Figure 23. 

Figure 23 | Example of Route Directness Analysis 

 

https://www.fdot.gov/traffic/trafficservices/studies/tem/tem.shtm
https://www.fdot.gov/traffic/trafficservices/studies/tem/tem.shtm
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Note for Comprehensive Plan Amendments. Since site details such as main entrance(s) 
(origin) and onsite pedestrian paths (actual route) are usually not defined for 
comprehensive plan amendments, assumptions can be made to complete the network 
connectivity analysis. This analysis is beneficial at the comprehensive plan amendment 
phase so that pedestrian route directness and quality issues can be identified and 
addressed during the site plan design, as appropriate.  

Multimodal Quality/Level of Service (Q/LOS) Analysis. Q/LOS is a measure of the effect 
of factors that reflects how users may perceive a service condition which can include 
speed and travel time, traffic interruptions, freedom to maneuver, safety, comfort and 
convenience, and operating cost. There are numerous tools and methodologies available 
to measure bicycle and pedestrian Q/LOS. The FHWA Guidebook for Developing 
Pedestrian and Bicycle Performance Measures states that “Pedestrian and bicycle level 
of service can be assessed through various methodologies depending on context and 
desired outcomes, but generally focus on assessing comfort levels under specific 
situations.” The FDOT 2023 Multimodal Quality/Level of Service Handbook utilizes Level 
of Traffic Stress (LTS) to provide an assessment of the quality (or level) of service for 
bicyclists and pedestrians. The following pedestrian and bicycle Q/LOS analyses are 
recommended as part of the site impact analysis. 

Pedestrian Analysis 
Pedestrian Level of Traffic Stress (PLTS) is a measure of quality (or level) of service for 
pedestrians. It qualitatively assesses the amount of discomfort people feel when they 
walk along a roadway within the roadway right-of-way. LTS levels range from 1 to 4, with 
1 being the lowest level of stress and 4 being the highest level of stress, as follows:  

 PLTS 1: The level suitable for all users including teenagers traveling alone, the 
elderly, and people using a wheeled mobility device. People feel safe and 
comfortable on the pedestrian facility and all users are willing to use the 
pedestrian facility. 

 PLTS 2: The level where all users are able to use the facility and most users are 
willing to use the facility. 

 PLTS 3: The level where some users are willing to use this facility, but others may 
only use the facility when there are limited route and mode choices available. 

 PLTS 4: The facility is difficult or impassible by a wheeled mobility device or users 
with other limitations in their movement and most likely used by users with 
limited route and mode choice.  

PLTS uses six characteristics to assess pedestrians’ perceptions of the roadway or nearby 
roadside environment: existence of a sidewalk, sidewalk continuity, sidewalk width, 
posted speed, lateral separation of pedestrians from vehicular travel lanes, and presence 

https://www.trb.org/Main/Blurbs/174295.aspx
https://www.trb.org/Main/Blurbs/174295.aspx
https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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of vertical separation. More information on PLTS can be found in the FDOT 2023 
Multimodal Quality/Level of Service Handbook. 

Figure 24 | Pedestrian Level of Traffic Stress 

 
Source: FDOT Multimodal Quality/Level of Service Handbook 

Bicycle Analysis 
Bicycle Level of Traffic Stress (BLTS) is a rating given to a road segment or crossing 
indicating the relative traffic stress that is imposed on bicyclists when they bicycle close 
to traffic. The BLTS methodology measures the comfort level of specific facilities based 
on the perception of an average person and can be used to determine how well-
connected a bicycle network is. The BLTS methodology includes four classifications for 
measuring the effects of traffic-based stress on bicycle riders. BLTS levels range from 1 to 
4, with 1 being the lowest level of stress and 4 being the highest level of stress, as follows:  

 BLTS 1: The level that most children can use confidently. 
 BLTS 2: The level that will be tolerated by most adults. 
 BLTS 3: The level tolerated by cyclists who are somewhat confident but still prefer 

having their own dedicated space for riding. 
 BLTS 4: The level tolerated only by those characterized as highly confident or 

those with limited route or mode choice that choose to ride under stressful 
conditions. 

BLTS applies to bicycle facilities within the roadway right-of-way and uses the following 
characteristics to assess bicyclists’ perceptions of the roadway environment: bicycle 
facility type, bicycle facility width, posted speed, separation from traffic, and AADT. The 
simple and intuitive BLTS methodology allows a quick assessment of bicyclists’ comfort 
along a corridor or overall transportation network while considering the needs and 
comfort levels of a wider range of bicyclist ages and abilities and a wider range of bicycle 
facility types. An example of a BLTS assessment is shown in Figure 25. 

https://www.fdot.gov/planning/systems/documents/sm/default.shtm
https://www.fdot.gov/planning/systems/documents/sm/default.shtm
https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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Figure 25 | BLTS Example 

 

More information on BLTS can be found in the FDOT 2023 Multimodal Quality/Level of 
Service Handbook. 

4.8.4. Pedestrian and Bicycle Trip Distribution and Assignment 
In some cases, it is necessary to determine the volume of pedestrian and bicycle trips for specific facilities 
after the proposed site is in place. This can particularly be necessary for high pedestrian volume areas 
and/or Level 2 or 3 sites. It is important to determine specific facility needs along the routes, particularly 
related to intersection and midblock crossing points, including the potential need for new or improved 
traffic control devices to improve the safety, comfort, and efficiency of walk and bike trips. For example, 
if a site is adding additional pedestrian trips to a midblock crossing, that midblock crossing should be 
assessed for conditions after the site is in place to confirm if the existing treatment is adequate or if 
improvements are needed to accommodate the site. 

Pedestrian and bicycle trip distribution is the estimate of where entering trips by these modes originate 
and where exiting trips go. Origin and destination trips should be determined within and to the edges of 
the defined pedestrian and bicycle study area. This step, along with the following step of Trip Assignment, 
will help determine the specific routes within the study area of pedestrian and bicycle trips generated by 
the site.  

As part of the Network Connectivity Analysis Route Directness previously discussed, origins, destinations, 
and actual pedestrian and bicycle routes are identified. As such, the Route Directness method 
incorporates most of the pedestrian and bicycle trip distribution and assignment steps. The only missing 
step is determining the volume of site trips on each route. 

https://www.fdot.gov/planning/systems/documents/sm/default.shtm
https://www.fdot.gov/planning/systems/documents/sm/default.shtm
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As discussed, trip distribution is typically estimated by one of two methods: manual or model. While these 
methods have historically been used to estimate automobile trip distribution, they could also be modified 
to estimate pedestrian and bicycle trip distribution. Moreover, there are many existing and new emerging 
tools and methodologies available to estimate pedestrian and bicycle trip distribution. 

4.8.4.1. Manual Methods 
The manual method of trip distribution can be applied to bicycles/pedestrians by utilizing the same 
method for vehicles (applying existing travel patterns, knowledge of the study area, and 
planning/engineering judgment). The destinations near the site, as identified in the Route Directness 
method, can be used to determine trip distribution by assigning weights to each. The weights of all the 
destination points surrounding the site should add up to 100 percent. The actual routes determined in the 
Route Directness analysis serve as the trip assignment. 

Additional data, such as existing pedestrian and bicycle volumes and facilities can be used to determine a 
manual pedestrian and bicycle trip distribution. The manual method is appropriate for use in most cases 
due to the smaller pedestrian and bicycle study area size. However, additional tools are discussed below, 
and new tools continue to emerge. 

4.8.4.2. American Community Survey & Census Data 
American Community Survey (ACS) and Census Data can be used to estimate pedestrian and bicycle trip 
distribution. ACS provides pedestrian and bicycle commuting data by census block groups (US Census 
Bureau, 2017). ACS mode share information can be multiplied by total Census population data to estimate 
pedestrian and bicycle volumes. These volumes can then be scaled proportionally to the square mileage 
within a project area to estimate volumes at the corridor-level, and also forecasted into the future using 
a population growth estimate. 

4.8.4.3. Travel Demand Models 
Various travel demand modeling tools are widely used today to estimate trip distribution. These models 
have been traditionally used to estimate automobile trip distribution. When considering these same 
models to estimate pedestrian and bicycle trip distribution, their capabilities are currently limited. These 
models do not account for the unique travel characteristics of bicyclists and pedestrians, such as the “D” 
variables (density, diversity/land use, design, destination accessibility, distance to transit, demand 
management, demographics) and accessibility to pedestrian and bicycle travel opportunities. 
Furthermore, TAZ-based models are inherently constrained due to the fact that pedestrian and bicycle 
trips are typically shorter trips and often occur within a TAZ, as opposed to between TAZs.  

However, there are new and emerging travel demand models and/or other tools for pedestrian and 
bicycle trip generation that can be used, if appropriate. National Cooperative Highway Research Program 
(NCHRP) Report 770, “Estimating Bicycling and Walking for Planning and Project Development: A 
Guidebook” provides a summary of the limitations of existing models and an analysis of new and emerging 
tools available for pedestrian and bicycle trip distribution. The report recommends the GIS Accessibility 
and PedContext tools as the “best” tools for site-level analysis.  
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The GIS Walk Accessibility Model was developed as a product of the NCHRP 770 report and includes a 
spreadsheet and methodology. The model is based on GIS with a geospatial overlay and network path-
building to estimate accessibility between points. It can be used as a stand-alone tool or incorporated into 
a host GIS scenario planning model. The model can be used for site-level applications and provides walk 
trips. Bike trips can also be estimated with sufficient data. Trip assignment can be provided by a host 
model. 

Output from the PedContext tool includes trip generation and trip distribution. However, only pedestrian 
trip data is provided. The tool uses a refined four-step process with pedestrian zones instead of TAZs. The 
tool can be used for site-level analysis and is used as a stand-alone model. 

A potential downside of using the GIS Walk Accessibility Model or PedContext tool, as well as other similar 
emerging pedestrian and bicycle level distribution tools, is they require a greater up-front effort to 
configure compared to the relatively simple manual method previously described. This is particularly true 
given the relatively small study area for even the sites with the highest pedestrian and/or bicycle trip 
generation or most dense, urban contexts. 

4.8.4.4. Assignment 
Pedestrian and bicycle trips can be assigned to the network based on available or planned pedestrian and 
bicycle facilities, and based on accessibility to safe and convenient paths to nearby origins and 
destinations. A travel demand model or other tools can be used, if available. As discussed previously, this 
step is important to determine potential facility needs to safely accommodate walk and bike trips, 
particularly at intersection and midblock locations within the study area, including the potential need for 
new or improved traffic control devices. 

The Route Directness analysis, discussed in the Quantitative Pedestrian and Bicycle Analysis section, 
incorporates pedestrian and bicycle trip assignment by identifying actual paths to destinations near the 
site. The following should be considered when determining and reviewing pedestrian and bicycle trip 
assignment: 

 Shortest and most comfortable route to/from nearby origins/destinations 
 Presence of pedestrian and bicycle facilities such as sidewalks, bike lanes, shared-use paths/trails, 

crosswalks, etc. 
 Evidence of existing pedestrian or bicycle usage in locations without dedicated facilities, such as 

the presence of worn paths in grass or vegetation alongside roadways 
 Other amenities such as shade from trees or canopies, lighting, benches, etc. 
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