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MEMORANDUM 

To: 

 

Jason Brown, ACIP, CZO, Town of Knightdale 

Daniel Boulware, PE, NCDOT 

From: Lyle Overcash, P.E. – Kimley-Horn and Associates, Inc.  

Date: October 20, 2023 

Subject: Knightdale Gateway – Farmwell Road Site Access Assessment – Apex, NC 

The Knightdale Gateway TIA (Kimley-Horn, May 2022) assessed the traffic impacts of constructing a 

development in the northwest quadrant of the US 64 Business (Knightdale Boulevard) at Farmwell 

Road intersection in Knightdale, North Carolina. That development was assumed to include 450,000 

square feet (SF) of warehousing space, 60,000 SF of general office space, and 25,000 SF of retail 

space. Site access was proposed via two full-movement driveways along a new roadway, Milburnie 

Lake Drive, that forms the north leg of the Farmwell Road at Farmwell Road intersection. 

The developer has updated the concept plan as part of a proposed rezoning amendment. For the 

purposes of this analysis, the updated plan was assumed to include a 26,000 SF flex building as general 

light industrial space. The plan was also assumed to include a 10,800 SF “retail building”. The building 

was assumed to consist of medical office space in this analysis to be conservative, however it is likely 

the building could serve as retail instead. The developer proposes two additional access points – one 

along the new roadway north of Farmwell Road and one along the existing Farmwell Road. This 

memorandum assesses the traffic impact of the proposed development and recommends roadway 

improvements required to support the updated plan.  

Background Traffic 
Projected 2025 and 2034 background traffic volumes were obtained from the Knightdale Gateway TIA 

and were not modified as part of this analysis. The intersection spreadsheets attached to this memo 

show the projected background traffic volumes.   

Site Traffic 
Trip Generation  

Consistent with the Knightdale Gateway TIA, trip generation calculations for the proposed development 

were performed using the data included in the 11th Edition of the ITE Trip Generation Manual. Table 1 

below summarizes the results of these calculations and provides a trip comparison with the original 

TIA. 
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Table 1 
ITE Traffic Generation (Vehicles) 

Land 
Use 

Code 
Land Use Intensity 

Daily 
AM Peak 

Hour
 

PM Peak 
Hour 

In Out In Out In Out 

110 
General Light 
Industrial 

26,000 s.f. 74 74 18 3 2 13 

150 Warehousing 450,000 s.f. 375 375 60 18 22 58 

710 
General Office 
Building 

60,000 s.f. 372 372 95 13 19 90 

720 
Medical-Dental 
Office Building 

10,800 s.f. 178 178 26 7 12 29 

Total New Trips – TIA 
Update 

546,800 s.f. 999 999 199 41 55 190 

Total New Trips – May 
2022 TIA 

535,000 s.f. 1,078 1,078 182 47 84 190 

As shown in Table 1, the proposed development has the potential to generate 1,998 new trips during 

a typical weekday, with 240 new trips during the AM peak hour and 245 new trips during the PM peak 

hour. The new land use plan is anticipated to generate 158 less daily, 11 greater AM, and 29 less PM 

trips than assumed in the original TIA. 

Trip Distribution and Assignment 

The proposed generated trips were assigned to the surrounding roadway network based on the same 

overall distribution used in the Knightdale Gateway TIA. However, the percent assignment to the study 

intersections was modified to account for the additional West Site Access along Farmwell Road. 

Figures 1 and 2 show the site traffic distribution and percent assignments at the study intersections for 

passenger cars and trucks, respectively.  

Build-out Traffic 
Projected 2025 and 2034 background traffic volumes were added to projected site traffic volumes to 

obtain projected 2025 and 2034 build-out traffic volumes. Figures 3 – 8 show the projected background, 

site, and build-out traffic volumes at the study intersections for the 2025 and 2034 analysis years.   

Capacity Analysis 
Capacity analyses were performed for the AM and PM peak hours for the projected build-out +1 (2025) 

and build-out +10 (2034) scenarios using Synchro Version 11 software to determine the operating 

characteristics of the adjacent road network and the impacts of the proposed project. Synchro LOS 

reports are attached. Table 2 summarizes the results of these capacity analyses. 
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Table 2 
Level-of-Service Summary 

Condition 
AM Peak Hour 
LOS (Delay) 

PM Peak Hour 
LOS (Delay) 

US 64 Business at Old Milburnie Road (Signalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

B (18.0) C (29.5) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

C (33.2) D (48.7) 

US 64 Business at Westover Drive/Farmwell Road (Signalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

A (9.1) B (14.1) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

B (10.5) B (12.4) 

US 64 Business at Hodge Road (Signalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

C (20.4) C (28.2) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

C (20.1) D (36.2) 

US 64 Business at I-540 Eastbound Ramps (Signalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

A (2.4) A (3.5) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

A (2.9) A (4.9) 

US 64 Business at I-540 Westbound Ramps (Signalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

B (18.0) B (17.5) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

C (22.7) C (22.3) 

Old Milburnie Road at Farmwell Road (Unsignalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

WB – B (11.5) 
SBL – A (7.7) 

WB – B (12.9) 
SBL – A (8.5) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

WB – B (12.6) 
SBL – A (7.9) 

WB – C (16.5) 
SBL – A (9.2) 

Farmwell Road at Milburnie Lake Drive (Unsignalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

EB – E (39.4) 
WB – B (13.3) 

EB – F (58.4) 
WB – D (27.0) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

EB – C (25.0) 
WB – B (14.3) 

EB – F (234.1) 
WB – F (57.5) 

Farmwell Road at West Site Access (Unsignalized) 

Build-Out +1 (2025) Traffic – with Recommended 
Improvements 

SB – A (9.0) 
EBL – A (7.4) 

SB – A (9.2) 
EBL – A (7.3) 

Build-Out +10 (2034) Traffic – with Committed and 
Recommended Improvements 

SB – A (9.0) 
EBL – A (7.4) 

SB – A (9.3) 
EBL – A (7.3) 



Page 4 

kimley-horn.com 421 Fayetteville Street, Suite 600, Raleigh, NC  27601 919 677 2000 

 

Recommendations 
Based on the analysis presented herein, the proposed changes to the development plan are expected 

to produce minor changes in delays and queues in the 2025 and 2034 build-out traffic conditions. The 

set of roadway improvements recommended in the Knightdale Gateway TIA are anticipated to provide 

acceptable levels-of-service at all study intersections with the exception of the Farmwell Road at 

Milburnie Lake Drive intersection. Synchro indicates some elevated delays on the stop-controlled 

approaches along Farmwell Road, however, simulations show no major queueing issues at this 

intersection. In addition, queuing on the southbound approach of Milburnie Lake Drive will not block the 

new proposed driveway to the outparcel. Therefore, no additional improvements are recommended to 

mitigate the impact of the proposed development beyond the proposed signal at US 64 Business at 

Farmwell Road/Westover Drive. Approved signal plans are included in the Appendix for this location. 

The committed and recommended roadway laneage is shown in Figure 9. 

 

Should you have any questions or comments, please do not hesitate to contact me at (919) 678-4131 

or lyle.overcash@kimley-horn.com. 

Attachments:  Figures 1-9, Site Plan, Trip Generation Calculations, Volume Development 

Worksheets, Synchro PDF Reports, Signal Plans 

 

mailto:lyle.overcash@kimley-horn.com
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Appendix A: 

Figures 1-9 
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Appendix B: 

Site Plan 

 

  







 

 

Appendix C: 

Trip Generation 

 

 

 

 

 

 

 

 

 

 

 

 



Total In Out Total In Out Total In Out
Proposed Project Trips

110 General Light Industrial 26,000 Sq. Ft. GFA 148 74 74 21 18 3 15 2 13
150 Warehousing 450,000 Sq. Ft. GFA 750 375 375 78 60 18 80 22 58
710 General Office 60,000 Sq. Ft. GFA 744 372 372 108 95 13 109 19 90
720 Medical-Dental Office Building 10,800 Sq. Ft. GFA 356 178 178 33 26 7 41 12 29

Industrial Trips 898 449 449 99 78 21 95 24 71
Truck Trips 270 136 134 10 6 4 14 8 6
Car Trips 628 313 315 89 72 17 81 16 65Alternative Mode Reductions 0 0 0 0 0 0 0 0 0

General and Medical Office Trips 1,100 550 550 141 121 20 150 31 119

New Trips 1,998 999 999 240 199 41 245 55 190

Trip Generation Analysis (11th Ed. With 2nd Edition Handbook Daily IC & 3rd Edition  AM/PM IC)
Knightdale Gateway

Knightdale, NC
AM Peak HourLand Use Density PM Peak HourDaily Trips



 

 

Appendix D: 

Volume Development Worksheets 

  



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 1 0 2 0 86 1 305 5 125 658 5 1 5 1,292 52
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 1 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 0 0 3 0 2 0 3 63 1 1 0 70 1
Heavy Vehicle % 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 10% 20% 100% 2% 5% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 1 0 2 0 86 1 305 5 125 658 5 1 5 1,292 52

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 1 0 2 0 97 1 343 6 141 741 6 1 6 1454 59
Background Growth Trips (Design Year) 0 1 0 2 0 106 1 375 7 154 810 7 1 7 1590 65
Legacy Oaks TIA (2025 & 2034) 3 38 63 4
Allen Park TIA (2034) 30 60 10 14
River's Edge TIA (2034) 119 6 81 5 3 -25 36 -6
Total Approved Development Trips 0 119 6 81 0 33 5 60 0 13 13 0 0 36 57 18
2025 No-Build Traffic 0 1 0 2 0 100 1 343 6 141 779 6 1 6 1,517 63
2034 No-Build Traffic (Design Year) 0 120 6 83 0 139 6 435 7 167 823 7 1 43 1,647 83

Trip Distribution IN 40%
Trip Distribution OUT (40%)
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0

Trip Distribution IN 5% 20%
Trip Distribution OUT (5%) (20%)
Warehouse Car Trips 0 0 0 0 0 0 0 1 0 4 14 0 0 0 3 0

Trip Distribution IN 5% 20%
Trip Distribution OUT (5%) (20%)
Office Trips 0 0 0 0 0 0 0 1 0 6 24 0 0 0 4 0

Trip Distribution IN 5% 20%
Trip Distribution OUT (5%) (20%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 0 0 2 0 10 40 0 0 0 9 0
Balancing Adjustment
Total Vehicular Project Trips 0 0 0 0 0 0 0 2 0 10 40 0 0 0 9 0

2025 Build Traffic 0 1 0 2 0 100 1 345 6 151 819 6 1 6 1,526 63
2025 Build Heavy Vehicle % 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 9% 19% 113% 2% 5% 2%
2034 Build Traffic (Design Year) 0 120 6 83 0 139 6 437 7 177 863 7 1 43 1,656 83
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 8% 16% 109% 2% 5% 2%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 2 2 3 0 87 1 132 22 328 1,490 0 5 2 1,114 101
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 1 0 0 0 1 0 0 0 5 24 0 0 0 21 0
Heavy Vehicle % 2% 50% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 2 2 3 0 87 1 132 22 328 1,490 0 5 2 1,114 101

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 2 2 3 0 98 1 149 25 369 1677 0 6 2 1254 114
Background Growth Trips (Design Year) 0 2 2 3 0 107 1 163 27 404 1834 0 7 2 1371 125
Legacy Oaks TIA (2025 & 2034) 5 66 47 3
Allen Park TIA (2034) 50 43 96 69
River's Edge TIA (2034) 59 3 60 8 2 -18 74 -4
Total Approved Development Trips 0 59 3 60 0 55 8 43 0 98 48 0 0 74 43 72
2025 No-Build Traffic 0 2 2 3 0 103 1 149 25 369 1,743 0 6 2 1,301 117
2034 No-Build Traffic (Design Year) 0 61 5 63 0 162 9 206 27 502 1,882 0 7 76 1,414 197

Trip Distribution IN 40%
Trip Distribution OUT (40%)
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0

Trip Distribution IN 5% 20%
Trip Distribution OUT (5%) (20%)
Warehouse Car Trips 0 0 0 0 0 0 0 3 0 1 3 0 0 0 13 0

Trip Distribution IN 5% 20%
Trip Distribution OUT (5%) (20%)
Office Trips 0 0 0 0 0 0 0 6 0 2 6 0 0 0 24 0

Trip Distribution IN 5% 20%
Trip Distribution OUT (5%) (20%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 0 0 9 0 3 12 0 0 0 39 0
Balancing Adjustment 1
Total Vehicular Project Trips 0 0 0 0 0 0 0 9 0 3 13 0 0 0 39 0

2025 Build Traffic 0 2 2 3 0 103 1 158 25 372 1,756 0 6 2 1,340 117
2025 Build Heavy Vehicle % 2% 56% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
2034 Build Traffic (Design Year) 0 61 5 63 0 162 9 215 27 505 1,895 0 7 76 1,453 197
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

0 0 0 0

0.94 0.94 0.94 0.94

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
Old Milburnie Road Old Milburnie Road US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)

0 0 0 1

0.91 0.91 0.91 0.91

Northbound Southbound Eastbound Westbound

1 0 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #1
US 64 Business (Knightdale Boulevard) at Old Milburnie Road

AM PEAK HOUR
Old Milburnie Road Old Milburnie Road US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 1 23 0 28 0 10 0 2 0 0 753 8 1 13 1,333 2
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 1 0 1 0 1 0 0 0 0 71 0 1 1 72 0
Heavy Vehicle % 2% 4% 2% 4% 2% 10% 2% 2% 2% 2% 9% 2% 100% 8% 5% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 1 23 0 28 0 10 0 2 0 0 753 8 1 13 1,333 2

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 1 26 0 32 0 11 0 2 0 0 848 9 1 15 1500 2
Background Growth Trips (Design Year) 1 28 0 35 0 12 0 2 0 0 927 10 1 16 1641 2
Legacy Oaks TIA (2025 & 2034) 1 41 1 67
Allen Park TIA (2034) 0 29 1 14
River's Edge TIA (2034) 1 79 2 35
Total Approved Development Trips 0 1 0 1 0 0 0 0 0 0 149 3 0 1 116 0
2025 No-Build Traffic 1 26 0 33 0 11 0 2 0 0 889 9 1 16 1,567 2
2034 No-Build Traffic (Design Year) 1 29 0 36 0 12 0 2 0 0 1,076 13 1 17 1,757 2

Trip Distribution IN 40% 60%
Trip Distribution OUT (60%) (40%)
Warehouse Truck Trips 0 0 0 0 0 2 0 2 0 2 0 0 0 0 0 4

Trip Distribution IN 5% 20% 65%
Trip Distribution OUT (65%) (5%) (20%)
Warehouse Car Trips 0 0 4 0 0 11 1 3 0 14 0 0 0 0 0 47

Trip Distribution IN 5% 20% 65%
Trip Distribution OUT (65%) (5%) (20%)
Office Trips 0 0 6 0 0 13 1 4 0 24 0 0 0 0 0 79

Trip Distribution IN 5% 20% 65%
Trip Distribution OUT (65%) (5%) (20%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 10 0 0 26 2 9 0 40 0 0 0 0 0 130
Balancing Adjustment 1
Total Vehicular Project Trips 0 0 10 0 0 27 2 9 0 40 0 0 0 0 0 130

2025 Build Traffic 1 26 10 33 0 38 2 11 0 40 889 9 1 16 1,567 132
2025 Build Heavy Vehicle % 2% 4% 2% 3% 2% 8% 2% 18% 2% 5% 9% 2% 113% 7% 5% 3%
2034 Build Traffic (Design Year) 1 29 10 36 0 39 2 11 0 40 1,076 13 1 17 1,757 132
2034 Build Heavy Vehicle % (Design Year) 2% 4% 2% 3% 2% 8% 2% 18% 2% 5% 7% 2% 109% 6% 4% 3%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 7 0 5 0 9 0 10 5 5 1,598 31 1 32 1,187 13
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 0 0 0 0 3 0 0 30 0 0 0 25 0
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 30% 2% 2% 2% 2% 2% 2% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 7 0 5 0 9 0 10 5 5 1,598 31 1 32 1,187 13

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 8 0 6 0 10 0 11 6 6 1799 35 1 36 1336 15
Background Growth Trips (Design Year) 0 9 0 7 0 11 0 12 7 7 1968 38 1 39 1461 16
Legacy Oaks TIA (2025 & 2034) 1 71 1 50
Allen Park TIA (2034) 1 49 1 68
River's Edge TIA (2034) 1 59 1 73
Total Approved Development Trips 0 2 0 1 0 0 0 0 0 0 179 2 0 1 191 0
2025 No-Build Traffic 0 8 0 7 0 10 0 11 6 6 1,870 35 1 37 1,386 15
2034 No-Build Traffic (Design Year) 0 11 0 8 0 11 0 12 7 7 2,147 40 1 40 1,652 16

Trip Distribution IN 40% 60%
Trip Distribution OUT (60%) (40%)
Warehouse Truck Trips 0 0 0 0 0 4 0 2 0 3 0 0 0 0 0 5

Trip Distribution IN 5% 20% 65%
Trip Distribution OUT (65%) (5%) (20%)
Warehouse Car Trips 0 0 1 0 0 42 3 13 0 3 0 0 0 0 0 10

Trip Distribution IN 5% 20% 65%
Trip Distribution OUT (65%) (5%) (20%)
Office Trips 0 0 2 0 0 77 6 24 0 6 0 0 0 0 0 20

Trip Distribution IN 5% 20% 65%
Trip Distribution OUT (65%) (5%) (20%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 3 0 0 123 9 39 0 12 0 0 0 0 0 35
Balancing Adjustment 1 1 1
Total Vehicular Project Trips 0 0 4 0 0 123 9 39 0 13 0 0 0 0 0 36

2025 Build Traffic 0 8 4 7 0 133 9 50 6 19 1,870 35 1 37 1,386 51
2025 Build Heavy Vehicle % 2% 2% 2% 2% 2% 3% 2% 11% 2% 16% 2% 2% 2% 2% 2% 10%
2034 Build Traffic (Design Year) 0 11 4 8 0 134 9 51 7 20 2,147 40 1 40 1,652 52
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 3% 2% 10% 2% 15% 2% 2% 2% 2% 2% 10%

0 0 0 0

0.95 0.95 0.95 0.95

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
Westover Drive Farmwell Road US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)

0 0 0 0

0.89 0.89 0.89 0.89

Northbound Southbound Eastbound Westbound

0 0 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #2
US 64 Business (Knightdale Boulevard) at Westover Drive/Farmwell Road

AM PEAK HOUR
Westover Drive Farmwell Road US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 165 26 178 0 108 18 67 6 34 665 86 21 116 1,112 111
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 7 0 4 0 1 1 0 0 0 68 4 2 6 63 5
Heavy Vehicle % 2% 4% 2% 2% 2% 2% 6% 2% 2% 2% 10% 5% 10% 5% 6% 5%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 165 26 178 0 108 18 67 6 34 665 86 21 116 1,112 111

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 186 29 200 0 122 20 75 7 38 748 97 24 131 1252 125
Background Growth Trips (Design Year) 0 203 32 219 0 133 22 82 8 42 818 106 26 143 1369 137
Legacy Oaks TIA (2025 & 2034) 7 147 11 68 42 92
Allen Park TIA (2034) 1 1 2 24 3 12
River's Edge TIA (2034) 3 3 7 65 7 29
Total Approved Development Trips 0 4 7 0 0 147 11 72 0 51 89 10 0 0 41 92
2025 No-Build Traffic 0 186 36 200 0 269 31 143 7 80 748 97 24 131 1,252 217
2034 No-Build Traffic (Design Year) 0 207 39 219 0 280 33 154 8 93 907 116 26 143 1,410 229

Trip Distribution IN 60%
Trip Distribution OUT (60%)
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 2 0 0 0 4 0

Trip Distribution IN 65%
Trip Distribution OUT (65%)
Warehouse Car Trips 0 0 0 0 0 0 0 0 0 0 11 0 0 0 47 0

Trip Distribution IN 65%
Trip Distribution OUT (65%)
Office Trips 0 0 0 0 0 0 0 0 0 0 13 0 0 0 79 0

Trip Distribution IN 65%
Trip Distribution OUT (65%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 0 0 0 0 0 26 0 0 0 130 0
Balancing Adjustment 1
Total Vehicular Project Trips 0 0 0 0 0 0 0 0 0 0 27 0 0 0 130 0

2025 Build Traffic 0 186 36 200 0 269 31 143 7 80 775 97 24 131 1,382 217
2025 Build Heavy Vehicle % 2% 4% 2% 2% 2% 2% 4% 2% 2% 2% 10% 5% 9% 5% 5% 3%
2034 Build Traffic (Design Year) 0 207 39 219 0 280 33 154 8 93 934 116 26 143 1,540 229
2034 Build Heavy Vehicle % (Design Year) 2% 4% 2% 2% 2% 2% 3% 2% 2% 2% 8% 4% 8% 5% 5% 2%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 109 30 185 0 122 94 63 7 70 1,372 232 28 327 1,084 229
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 1
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 1 0 0 0 0 1 1 1 0 29 3 0 8 32 1
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 14% 2% 2% 2% 2% 2% 3% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 109 30 185 0 122 94 63 7 70 1,372 232 28 327 1,084 229

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 123 34 208 0 137 106 71 8 79 1544 261 32 368 1220 258
Background Growth Trips (Design Year) 0 135 37 227 0 150 116 78 9 86 1689 285 35 402 1334 282
Legacy Oaks TIA (2025 & 2034) 12 118 8 59 83 -11 -9 164
Allen Park TIA (2034) 6 6 4 41 4 57
River's Edge TIA (2034) 6 6 5 49 5 61
Total Approved Development Trips 0 12 12 0 0 118 8 71 0 92 79 9 0 0 109 164
2025 No-Build Traffic 0 123 46 208 0 255 114 130 8 162 1,533 261 32 368 1,211 422
2034 No-Build Traffic (Design Year) 0 147 49 227 0 268 124 149 9 178 1,768 294 35 402 1,443 446

Trip Distribution IN 60%
Trip Distribution OUT (60%)
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 4 0 0 0 5 0

Trip Distribution IN 65%
Trip Distribution OUT (65%)
Warehouse Car Trips 0 0 0 0 0 0 0 0 0 0 42 0 0 0 10 0

Trip Distribution IN 65%
Trip Distribution OUT (65%)
Office Trips 0 0 0 0 0 0 0 0 0 0 77 0 0 0 20 0

Trip Distribution IN 65%
Trip Distribution OUT (65%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 0 0 0 0 0 123 0 0 0 35 0
Balancing Adjustment 1
Total Vehicular Project Trips 0 0 0 0 0 0 0 0 0 0 123 0 0 0 36 0

2025 Build Traffic 0 123 46 208 0 255 114 130 8 162 1,656 261 32 368 1,247 422
2025 Build Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 14% 2% 2% 2% 2% 2% 3% 2%
2034 Build Traffic (Design Year) 0 147 49 227 0 268 124 149 9 178 1,891 294 35 402 1,479 446
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 2% 2% 2% 12% 2% 2% 2% 2% 2% 3% 2%

0 0 1 0

0.93 0.93 0.93 0.93

Northbound Southbound Eastbound Westbound

0 1 0 0

PM PEAK HOUR
Hodge Road Hodge Road US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)

0 0 0 0

0.96 0.96 0.96 0.96

Northbound Southbound Eastbound Westbound

0 0 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #3
US 64 Business (Knightdale Boulevard) at Hodge Road

AM PEAK HOUR
Hodge Road Hodge Road US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 0 0 378 0 0 0 273 0 0 914 112 1 230 1,101 0
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 1 1
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 21 0 0 0 12 0 0 60 19 0 17 66 0
Heavy Vehicle % 2% 2% 2% 6% 2% 2% 2% 4% 2% 2% 7% 17% 2% 7% 6% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 0 0 378 0 0 0 273 0 0 914 112 1 230 1,101 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 0 0 425 0 0 0 307 0 0 1029 126 1 259 1239 0
Background Growth Trips (Design Year) 0 0 0 465 0 0 0 336 0 0 1125 138 1 283 1355 0
Legacy Oaks TIA (2025 & 2034) 35 124 23 56
Allen Park TIA (2034) 2 20 4 10
River's Edge TIA (2034) 5 55 10 24
Total Approved Development Trips 0 0 0 0 0 0 0 42 0 0 199 37 0 0 90 0
2025 No-Build Traffic 0 0 0 425 0 0 0 342 0 0 1,153 149 1 259 1,295 0
2034 No-Build Traffic (Design Year) 0 0 0 465 0 0 0 378 0 0 1,324 175 1 283 1,445 0

Trip Distribution IN 15% 45%
Trip Distribution OUT (40%) (20%)
Warehouse Truck Trips 0 0 0 0 0 0 0 1 0 0 2 1 0 0 3 0

Trip Distribution IN 10% 55%
Trip Distribution OUT (50%) (15%)
Warehouse Car Trips 0 0 0 0 0 0 0 7 0 0 9 3 0 0 40 0

Trip Distribution IN 10% 55%
Trip Distribution OUT (50%) (15%)
Office Trips 0 0 0 0 0 0 0 12 0 0 10 3 0 0 67 0

Trip Distribution IN 10% 55%
Trip Distribution OUT (50%) (15%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 0 0 20 0 0 21 7 0 0 110 0
Balancing Adjustment
Total Vehicular Project Trips 0 0 0 0 0 0 0 20 0 0 21 7 0 0 110 0

2025 Build Traffic 0 0 0 425 0 0 0 362 0 0 1,174 156 1 259 1,405 0
2025 Build Heavy Vehicle % 2% 2% 2% 6% 2% 2% 2% 4% 2% 2% 6% 14% 2% 7% 6% 2%
2034 Build Traffic (Design Year) 0 0 0 465 0 0 0 398 0 0 1,345 182 1 283 1,555 0
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 5% 2% 2% 2% 4% 2% 2% 5% 12% 2% 7% 5% 2%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 0 0 896 0 0 0 553 0 0 1,597 53 2 205 1,139 0
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 26 0 0 0 23 0 0 28 0 0 1 17 0
Heavy Vehicle % 2% 2% 2% 3% 2% 2% 2% 4% 2% 2% 2% 2% 2% 2% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 0 0 896 0 0 0 553 0 0 1,597 53 2 205 1,139 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 0 0 1008 0 0 0 622 0 0 1797 60 2 231 1282 0
Background Growth Trips (Design Year) 0 0 0 1102 0 0 0 680 0 0 1965 66 2 253 1402 0
Legacy Oaks TIA (2025 & 2034) 59 92 15 96
Allen Park TIA (2034) 10 34 7 47
River's Edge TIA (2034) 11 40 9 50
Total Approved Development Trips 0 0 0 0 0 0 0 80 0 0 166 31 0 0 193 0
2025 No-Build Traffic 0 0 0 1,008 0 0 0 681 0 0 1,889 75 2 231 1,378 0
2034 No-Build Traffic (Design Year) 0 0 0 1,102 0 0 0 760 0 0 2,131 97 2 253 1,595 0

Trip Distribution IN 15% 45%
Trip Distribution OUT (40%) (20%)
Warehouse Truck Trips 0 0 0 0 0 0 0 1 0 0 2 1 0 0 4 0

Trip Distribution IN 10% 55%
Trip Distribution OUT (50%) (15%)
Warehouse Car Trips 0 0 0 0 0 0 0 2 0 0 33 10 0 0 9 0

Trip Distribution IN 10% 55%
Trip Distribution OUT (50%) (15%)
Office Trips 0 0 0 0 0 0 0 3 0 0 60 18 0 0 17 0

Trip Distribution IN 10% 55%
Trip Distribution OUT (50%) (15%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 0 0 6 0 0 95 29 0 0 30 0
Balancing Adjustment 1
Total Vehicular Project Trips 0 0 0 0 0 0 0 6 0 0 95 30 0 0 30 0

2025 Build Traffic 0 0 0 1,008 0 0 0 687 0 0 1,984 105 2 231 1,408 0
2025 Build Heavy Vehicle % 2% 2% 2% 3% 2% 2% 2% 4% 2% 2% 2% 2% 2% 2% 2% 2%
2034 Build Traffic (Design Year) 0 0 0 1,102 0 0 0 766 0 0 2,226 127 2 253 1,625 0
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 3% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2% 2%

0 0 0 0

0.91 0.91 0.91 0.91

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
I-540 Eastbound Ramps I-540 Eastbound Ramps US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)

0 0 1 1

0.95 0.95 0.95 0.95

Northbound Southbound Eastbound Westbound

1 1 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #4
US 64 Business (Knightdale Boulevard) at I-540 Eastbound Ramps

AM PEAK HOUR
I-540 Eastbound Ramps I-540 Eastbound Ramps US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 60 0 363 0 0 0 0 1 335 912 0 0 0 1,259 633
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 1
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0
Heavy Vehicles 0 1 0 27 0 0 0 0 0 20 60 0 0 0 82 30
Heavy Vehicle % 2% 2% 2% 7% 2% 2% 2% 2% 2% 6% 7% 2% 2% 2% 7% 5%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 60 0 363 0 0 0 0 1 335 912 0 0 0 1,259 633

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 68 0 409 0 0 0 0 1 377 1026 0 0 0 1417 712
Background Growth Trips (Design Year) 0 74 0 447 0 0 0 0 1 412 1122 0 0 0 1550 779
Legacy Oaks TIA (2025 & 2034) 15 56 68 42
Allen Park TIA (2034) 2 3 17 8
River's Edge TIA (2034) 4 8 47 20
Total Approved Development Trips 0 21 0 0 0 0 0 0 0 67 132 0 0 0 70 0
2025 No-Build Traffic 0 83 0 409 0 0 0 0 1 433 1,094 0 0 0 1,459 712
2034 No-Build Traffic (Design Year) 0 95 0 447 0 0 0 0 1 479 1,254 0 0 0 1,620 779

Trip Distribution IN 20% 25%
Trip Distribution OUT (15%) (25%)
Warehouse Truck Trips 0 1 0 0 0 0 0 0 0 1 1 0 0 0 2 0

Trip Distribution IN 15% 40%
Trip Distribution OUT (10%) (40%)
Warehouse Car Trips 0 11 0 0 0 0 0 0 0 2 7 0 0 0 29 0

Trip Distribution IN 15% 40%
Trip Distribution OUT (10%) (40%)
Office Trips 0 18 0 0 0 0 0 0 0 2 8 0 0 0 48 0

Trip Distribution IN 15% 40%
Trip Distribution OUT (10%) (40%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 30 0 0 0 0 0 0 0 5 16 0 0 0 79 0
Balancing Adjustment
Total Vehicular Project Trips 0 30 0 0 0 0 0 0 0 5 16 0 0 0 79 0

2025 Build Traffic 0 113 0 409 0 0 0 0 1 438 1,110 0 0 0 1,538 712
2025 Build Heavy Vehicle % 2% 2% 2% 7% 2% 2% 2% 2% 2% 5% 6% 2% 2% 2% 6% 5%
2034 Build Traffic (Design Year) 0 125 0 447 0 0 0 0 1 484 1,270 0 0 0 1,699 779
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 7% 2% 2% 2% 2% 2% 5% 5% 2% 2% 2% 5% 4%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 75 1 515 0 0 0 0 3 289 2,170 0 0 0 1,272 526
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 2 0 11 0 0 0 0 0 11 48 0 0 0 14 8
Heavy Vehicle % 2% 3% 2% 2% 2% 2% 2% 2% 2% 4% 2% 2% 2% 2% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 75 1 515 0 0 0 0 3 289 2,170 0 0 0 1,272 526

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 84 1 580 0 0 0 0 3 325 2442 0 0 0 1432 592
Background Growth Trips (Design Year) 0 92 1 634 0 0 0 0 3 355 2671 0 0 0 1566 647
Legacy Oaks TIA (2025 & 2034) 24 42 50 72
Allen Park TIA (2034) 4 3 31 43
River's Edge TIA (2034) 5 4 36 45
Total Approved Development Trips 0 33 0 0 0 0 0 0 0 49 117 0 0 0 160 0
2025 No-Build Traffic 0 108 1 580 0 0 0 0 3 367 2,492 0 0 0 1,504 592
2034 No-Build Traffic (Design Year) 0 125 1 634 0 0 0 0 3 404 2,788 0 0 0 1,726 647

Trip Distribution IN 20% 25%
Trip Distribution OUT (15%) (25%)
Warehouse Truck Trips 0 2 0 0 0 0 0 0 0 1 2 0 0 0 2 0

Trip Distribution IN 15% 40%
Trip Distribution OUT (10%) (40%)
Warehouse Car Trips 0 2 0 0 0 0 0 0 0 7 26 0 0 0 6 0

Trip Distribution IN 15% 40%
Trip Distribution OUT (10%) (40%)
Office Trips 0 5 0 0 0 0 0 0 0 12 48 0 0 0 12 0

Trip Distribution IN 15% 40%
Trip Distribution OUT (10%) (40%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 9 0 0 0 0 0 0 0 20 76 0 0 0 20 0
Balancing Adjustment -1
Total Vehicular Project Trips 0 9 0 0 0 0 0 0 0 20 76 0 0 0 19 0

2025 Build Traffic 0 117 1 580 0 0 0 0 3 387 2,568 0 0 0 1,523 592
2025 Build Heavy Vehicle % 2% 4% 2% 2% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2%
2034 Build Traffic (Design Year) 0 134 1 634 0 0 0 0 3 424 2,864 0 0 0 1,745 647
2034 Build Heavy Vehicle % (Design Year) 2% 3% 2% 2% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2%

0 0 0 0

0.98 0.98 0.98 0.98

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
I-540 Westbound Ramps I-540 Westbound Ramps US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)

0 0 1 0

0.94 0.94 0.94 0.94

Northbound Southbound Eastbound Westbound

0 1 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #5
US 64 Business (Knightdale Boulevard) at I-540 Westbound Ramps

AM PEAK HOUR
I-540 Westbound Ramps I-540 Westbound Ramps US 64 Business (Knightdale Boulevard) US 64 Business (Knightdale Boulevard)



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 0 0 1 0 5 0 0 0 0 0 0 0 1 0 0
Count Balancing 0 0 176 0 0 0 391 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 3 1 0 0 4 0 0 0 0 0 0 1 0 0
Heavy Vehicle % 2% 2% 2% 100% 2% 2% 2% 2% 2% 2% 2% 2% 2% 100% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 0 176 1 0 5 391 0 0 0 0 0 0 1 0 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 0 198 1 0 6 440 0 0 0 0 0 0 1 0 0
Background Growth Trips (Design Year) 0 0 217 1 0 7 481 0 0 0 0 0 0 1 0 0
Legacy Oaks TIA (2025 & 2034) 4 3
Allen Park TIA (2034) 24 90
River's Edge TIA (2034) 9 5
Total Approved Development Trips 0 0 37 0 0 0 98 0 0 0 0 0 0 0 0 0
2025 No-Build Traffic 0 0 202 1 0 6 443 0 0 0 0 0 0 1 0 0
2034 No-Build Traffic (Design Year) 0 0 254 1 0 7 579 0 0 0 0 0 0 1 0 0

Trip Distribution IN
Trip Distribution OUT
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trip Distribution IN 5% 5%
Trip Distribution OUT (5%) (5%)
Warehouse Car Trips 0 0 0 4 0 4 0 0 0 0 0 0 0 1 0 1

Trip Distribution IN 5% 5%
Trip Distribution OUT (5%) (5%)
Office Trips 0 0 0 6 0 6 0 0 0 0 0 0 0 1 0 1

Trip Distribution IN 5% 5%
Trip Distribution OUT (5%) (5%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 10 0 10 0 0 0 0 0 0 0 2 0 2
Balancing Adjustment
Total Vehicular Project Trips 0 0 0 10 0 10 0 0 0 0 0 0 0 2 0 2

2025 Build Traffic 0 0 202 11 0 16 443 0 0 0 0 0 0 3 0 2
2025 Build Heavy Vehicle % 2% 2% 2% 10% 2% 2% 2% 2% 2% 2% 2% 2% 2% 38% 2% 2%
2034 Build Traffic (Design Year) 0 0 254 11 0 17 579 0 0 0 0 0 0 3 0 2
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 10% 2% 2% 2% 2% 2% 2% 2% 2% 2% 36% 2% 2%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 0 0 2 0 3 0 0 0 0 0 0 0 1 0 6
Count Balancing 0 0 429 0 0 0 219 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 5 0 0 0 1 0 0 0 0 0 0 0 0 0
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 0 429 2 0 3 219 0 0 0 0 0 0 1 0 6

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 0 483 2 0 3 246 0 0 0 0 0 0 1 0 7
Background Growth Trips (Design Year) 0 0 528 2 0 3 269 0 0 0 0 0 0 1 0 8
Legacy Oaks TIA (2025 & 2034) 3 5
Allen Park TIA (2034) 165 93
River's Edge TIA (2034) 5 8
Total Approved Development Trips 0 0 173 0 0 0 106 0 0 0 0 0 0 0 0 0
2025 No-Build Traffic 0 0 486 2 0 3 251 0 0 0 0 0 0 1 0 7
2034 No-Build Traffic (Design Year) 0 0 701 2 0 3 375 0 0 0 0 0 0 1 0 8

Trip Distribution IN
Trip Distribution OUT
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trip Distribution IN 5% 5%
Trip Distribution OUT (5%) (5%)
Warehouse Car Trips 0 0 0 1 0 1 0 0 0 0 0 0 0 3 0 3

Trip Distribution IN 5% 5%
Trip Distribution OUT (5%) (5%)
Office Trips 0 0 0 2 0 2 0 0 0 0 0 0 0 6 0 6

Trip Distribution IN 5% 5%
Trip Distribution OUT (5%) (5%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 3 0 3 0 0 0 0 0 0 0 9 0 9
Balancing Adjustment
Total Vehicular Project Trips 0 0 0 3 0 3 0 0 0 0 0 0 0 9 0 9

2025 Build Traffic 0 0 486 5 0 6 251 0 0 0 0 0 0 10 0 16
2025 Build Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
2034 Build Traffic (Design Year) 0 0 701 5 0 6 375 0 0 0 0 0 0 10 0 17
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

0 0 0 0

0.94 0.94 0.94 0.94

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
Old Milburnie Road Old Milburnie Road Farmwell Road

0 0 0 0

0.91 0.91 0.91 0.91

Northbound Southbound Eastbound Westbound

0 0 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #6
Old Milburnie Road at Farmwell Road

AM PEAK HOUR
Old Milburnie Road Old Milburnie Road Farmwell Road



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 1 0 1 0 0 0 0 0 0 1 9 0 3 1 0
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 33% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 1 0 1 0 0 0 0 0 0 1 9 0 3 1 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 1 0 1 0 0 0 0 0 0 1 10 0 3 1 0
Background Growth Trips (Design Year) 0 1 0 1 0 0 0 0 0 0 1 11 0 3 1 0
Legacy Oaks TIA (2025 & 2034)
Allen Park TIA (2034)
River's Edge TIA (2034)
Total Approved Development Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2025 No-Build Traffic 0 1 0 1 0 0 0 0 0 0 1 10 0 3 1 0
2034 No-Build Traffic (Design Year) 0 1 0 1 0 0 0 0 0 0 1 11 0 3 1 0

Trip Distribution IN 100%
Trip Distribution OUT (100%)
Warehouse Truck Trips 0 0 6 0 0 0 4 0 0 0 0 0 0 0 0 0

Trip Distribution IN 45% 45% 5%
Trip Distribution OUT (45%) (5%) (45%)
Warehouse Car Trips 0 32 32 0 0 0 8 1 0 4 0 8 0 0 0 0

Trip Distribution IN 45% 45% 5%
Trip Distribution OUT (45%) (5%) (45%)
Office Trips 0 54 54 0 0 0 9 1 0 6 0 9 0 0 0 0

Trip Distribution IN 45% 45% 5%
Trip Distribution OUT (45%) (5%) (45%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 86 92 0 0 0 21 2 0 10 0 17 0 0 0 0
Balancing Adjustment 1
Total Vehicular Project Trips 0 86 92 0 0 0 22 2 0 10 0 17 0 0 0 0

2025 Build Traffic 0 87 92 1 0 0 22 2 0 10 1 27 0 3 1 0
2025 Build Heavy Vehicle % 2% 2% 7% 2% 2% 2% 18% 2% 2% 2% 2% 2% 2% 38% 2% 2%
2034 Build Traffic (Design Year) 0 87 92 1 0 0 22 2 0 10 1 28 0 3 1 0
2034 Build Heavy Vehicle % (Design Year) 2% 2% 7% 2% 2% 2% 18% 2% 2% 2% 2% 2% 2% 36% 2% 2%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 7 0 11 0 0 0 0 0 0 1 8 0 11 5 0
Count Balancing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 1 0 0 3 0 0
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 100% 2% 2% 27% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 7 0 11 0 0 0 0 0 0 1 8 0 11 5 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 8 0 12 0 0 0 0 0 0 1 9 0 12 6 0
Background Growth Trips (Design Year) 0 9 0 13 0 0 0 0 0 0 1 10 0 13 7 0
Legacy Oaks TIA (2025 & 2034)
Allen Park TIA (2034)
River's Edge TIA (2034)
Total Approved Development Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2025 No-Build Traffic 0 8 0 12 0 0 0 0 0 0 1 9 0 12 6 0
2034 No-Build Traffic (Design Year) 0 9 0 13 0 0 0 0 0 0 1 10 0 13 7 0

Trip Distribution IN 100%
Trip Distribution OUT (100%)
Warehouse Truck Trips 0 0 8 0 0 0 6 0 0 0 0 0 0 0 0 0

Trip Distribution IN 45% 45% 5%
Trip Distribution OUT (45%) (5%) (45%)
Warehouse Car Trips 0 7 7 0 0 0 29 3 0 1 0 29 0 0 0 0

Trip Distribution IN 45% 45% 5%
Trip Distribution OUT (45%) (5%) (45%)
Office Trips 0 14 14 0 0 0 54 6 0 2 0 54 0 0 0 0

Trip Distribution IN 45% 45% 5%
Trip Distribution OUT (45%) (5%) (45%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 21 29 0 0 0 89 9 0 3 0 83 0 0 0 0
Balancing Adjustment 1 1
Total Vehicular Project Trips 0 21 30 0 0 0 90 9 0 3 0 83 0 0 0 0

2025 Build Traffic 0 29 30 12 0 0 90 9 0 3 1 92 0 12 6 0
2025 Build Heavy Vehicle % 2% 2% 27% 2% 2% 2% 7% 2% 2% 2% 113% 2% 2% 28% 2% 2%
2034 Build Traffic (Design Year) 0 30 30 13 0 0 90 9 0 3 1 93 0 13 7 0
2034 Build Heavy Vehicle % (Design Year) 2% 2% 27% 2% 2% 2% 7% 2% 2% 2% 109% 2% 2% 25% 2% 2%

Northbound Southbound Eastbound Westbound

0 0 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #7
Farmwell Road/Milburnie Lake Drive at Farmwell Road

AM PEAK HOUR
Farmwell Road Milburnie Lake Drive Farmwell Road Farmwell Road

0 0 0 0

0.89 0.89 0.89 0.89

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
Farmwell Road Milburnie Lake Drive Farmwell Road Farmwell Road

0 0 0 0

0.95 0.95 0.95 0.95



U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Count Balancing 0 0 0 0 0 0 0 0 0 0 10 0 0 0 2 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 0 0 0 0 0 0 0 0 0 10 0 0 0 2 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 0 0 0 0 0 0 0 0 0 11 0 0 0 2 0
Background Growth Trips (Design Year) 0 0 0 0 0 0 0 0 0 0 12 0 0 0 2 0
Legacy Oaks TIA (2025 & 2034)
Allen Park TIA (2034)
River's Edge TIA (2034)
Total Approved Development Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2025 No-Build Traffic 0 0 0 0 0 0 0 0 0 0 11 0 0 0 2 0
2034 No-Build Traffic (Design Year) 0 0 0 0 0 0 0 0 0 0 12 0 0 0 2 0

Trip Distribution IN
Trip Distribution OUT
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trip Distribution IN 5% 5% 45%
Trip Distribution OUT (45%) (5%) (5%)
Warehouse Car Trips 0 0 0 0 0 8 0 1 0 4 4 0 0 0 1 32

Trip Distribution IN 5% 5% 45%
Trip Distribution OUT (45%) (5%) (5%)
Office Trips 0 0 0 0 0 9 0 1 0 6 6 0 0 0 1 54

Trip Distribution IN 5% 5% 45%
Trip Distribution OUT (45%) (5%) (5%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 17 0 2 0 10 10 0 0 0 2 86
Balancing Adjustment
Total Vehicular Project Trips 0 0 0 0 0 17 0 2 0 10 10 0 0 0 2 86

2025 Build Traffic 0 0 0 0 0 17 0 2 0 10 21 0 0 0 4 86
2025 Build Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
2034 Build Traffic (Design Year) 0 0 0 0 0 17 0 2 0 10 22 0 0 0 4 86
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right U-Turn Left Through Right
Observed 2021 Traffic Volumes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Count Balancing 0 0 0 0 0 0 0 0 0 0 9 0 0 0 12 0
Pedestrians
Conflicting Pedestrians 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conflicting Bicycles 0 0 0 0
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 12% 2%
Peak Hour Factor
Adjustment Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Adjusted 2021 Volumes 0 0 0 0 0 0 0 0 0 0 9 0 0 0 12 0

Annual Growth Rate 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Growth Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Annual Growth Rate (Design Year) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Growth Factor (Design Year) 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
Background Growth Trips 0 0 0 0 0 0 0 0 0 0 10 0 0 0 14 0
Background Growth Trips (Design Year) 0 0 0 0 0 0 0 0 0 0 11 0 0 0 15 0
Legacy Oaks TIA (2025 & 2034)
Allen Park TIA (2034)
River's Edge TIA (2034)
Total Approved Development Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2025 No-Build Traffic 0 0 0 0 0 0 0 0 0 0 10 0 0 0 14 0
2034 No-Build Traffic (Design Year) 0 0 0 0 0 0 0 0 0 0 11 0 0 0 15 0

Trip Distribution IN
Trip Distribution OUT
Warehouse Truck Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trip Distribution IN 5% 5% 45%
Trip Distribution OUT (45%) (5%) (5%)
Warehouse Car Trips 0 0 0 0 0 29 0 3 0 1 1 0 0 0 3 7

Trip Distribution IN 5% 5% 45%
Trip Distribution OUT (45%) (5%) (5%)
Office Trips 0 0 0 0 0 54 0 6 0 2 2 0 0 0 6 14

Trip Distribution IN 5% 5% 45%
Trip Distribution OUT (45%) (5%) (5%)
Retail Trips 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project Trips (Unbalanced) 0 0 0 0 0 83 0 9 0 3 3 0 0 0 9 21
Balancing Adjustment
Total Vehicular Project Trips 0 0 0 0 0 83 0 9 0 3 3 0 0 0 9 21

2025 Build Traffic 0 0 0 0 0 83 0 9 0 3 13 0 0 0 23 21
2025 Build Heavy Vehicle % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
2034 Build Traffic (Design Year) 0 0 0 0 0 83 0 9 0 3 14 0 0 0 24 21
2034 Build Heavy Vehicle % (Design Year) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Northbound Southbound Eastbound Westbound

0 0 0 0

INTERSECTION VOLUME DEVELOPMENT

INTERSECTION #8
Farmwell Road at West Site Access

AM PEAK HOUR
West Site Access Farmwell Road Farmwell Road

0 0 0 0

0.90 0.90 0.90 0.90

Northbound Southbound Eastbound Westbound

0 0 0 0

PM PEAK HOUR
West Site Access Farmwell Road Farmwell Road

0 0 0 0

0.9 0.9 0.9 0.9
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Knightdale Gateway Build-out AM (2025) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 151 819 6 7 1526 63 4 4 4 100 4 345
Future Volume (vph) 6 151 819 6 7 1526 63 4 4 4 100 4 345
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -1% 1% 4%
Storage Length (ft) 375 0 150 75 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 2
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 0 1743 3256 0 1778 3455 1591 0 1742 0 0 1725 2731
Flt Permitted 0.066 0.262 0.844 0.346
Satd. Flow (perm) 0 121 3256 0 490 3455 1591 0 1494 0 0 626 2731
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 145 4 379
Link Speed (mph) 45 45 25 45
Link Distance (ft) 1108 1778 230 106
Travel Time (s) 16.8 26.9 6.3 1.6
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 2% 2% 9% 19% 2% 5% 2% 2% 2% 2% 3% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 173 907 0 8 1677 69 0 12 0 0 114 379
Enter Blocked Intersection No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.99 0.99 0.99 1.01 1.01 1.01 1.03 1.03 1.03
Turning Speed (mph) 9 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 0 1 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 55 306 60 306 0 40 55 20 60 60
Trailing Detector (ft) 0 -5 300 0 300 0 0 -5 0 0 0
Detector 1 Position(ft) 0 -5 300 0 300 0 0 -5 0 0 0
Detector 1 Size(ft) 20 60 6 60 6 20 40 60 20 60 60
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 15.0 0.0 15.0 0.0 0.0 3.0 10.0 0.0 3.0 15.0
Turn Type D.P+P D.P+P NA D.P+P NA Perm Perm NA Perm NA Prot
Protected Phases 5 5 2 1 6 3 4 4
Permitted Phases 6 6 2 6 3 4
Detector Phase 5 5 2 1 6 6 3 3 4 4 4
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 20.0 14.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0
Total Split (s) 15.0 15.0 65.0 14.0 64.0 64.0 15.0 15.0 26.0 26.0 26.0
Total Split (%) 12.5% 12.5% 54.2% 11.7% 53.3% 53.3% 12.5% 12.5% 21.7% 21.7% 21.7%
Yellow Time (s) 3.0 3.0 4.6 3.0 4.6 4.6 4.2 4.2 3.1 3.1 3.1
All-Red Time (s) 3.3 3.3 2.0 2.8 2.0 2.0 1.9 1.9 3.2 3.2 3.2
Lost Time Adjust (s) -1.3 -1.6 -0.8 -1.6 -1.6 -1.1 -1.3 -1.3
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max None C-Max C-Max None None None None None
Act Effct Green (s) 78.8 81.2 82.8 68.8 68.8 8.1 21.0 21.0
Actuated g/C Ratio 0.66 0.68 0.69 0.57 0.57 0.07 0.18 0.18
v/c Ratio 0.81 0.41 0.02 0.85 0.07 0.12 1.05 0.48
Control Delay 64.3 11.0 1.3 11.4 0.3 44.9 147.8 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.3 11.0 1.3 11.4 0.3 44.9 147.8 6.5
LOS E B A B A D F A
Approach Delay 19.6 10.9 44.9 39.1
Approach LOS B B D D



Knightdale Gateway Build-out AM (2025) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 70 114 0 23 0 6 ~96 0
Queue Length 95th (ft) #208 292 m1 #803 m1 26 #216 46
Internal Link Dist (ft) 1028 1698 150 26
Turn Bay Length (ft) 375 150 75
Base Capacity (vph) 214 2203 435 1979 973 128 109 790
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.41 0.02 0.85 0.07 0.09 1.05 0.48

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 9 (8%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Old Milburnie Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2025) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 889 9 17 1567 132 27 10 33 38 4 11
Future Volume (vph) 40 889 9 17 1567 132 27 10 33 38 4 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 225 200 150 0 0 0 0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 1719 3312 1583 1687 3438 1568 0 1690 0 1671 1478 0
Flt Permitted 0.950 0.950 0.867 0.646
Satd. Flow (perm) 1719 3312 1583 1687 3438 1568 0 1493 0 1136 1478 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 100 112 30 12
Link Speed (mph) 45 45 25 30
Link Distance (ft) 1778 1589 405 118
Travel Time (s) 26.9 24.1 11.0 2.7
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 (%) 5% 9% 2% 7% 5% 3% 4% 2% 3% 8% 2% 18%
Shared Lane Traffic (%)
Lane Group Flow (vph) 45 999 10 19 1761 148 0 78 0 43 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 0 1 1 0 1 1 1 1
Detector Template Left
Leading Detector (ft) 40 306 0 40 306 0 20 40 40 40
Trailing Detector (ft) 0 300 0 0 300 0 0 0 0 0
Detector 1 Position(ft) 0 300 0 0 300 0 0 0 0 0
Detector 1 Size(ft) 40 6 20 40 6 20 20 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 12.0 12.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 20.0 20.0 15.0 20.0 20.0 15.0 15.0 15.0 15.0
Total Split (s) 15.0 89.0 89.0 15.0 89.0 89.0 16.0 16.0 16.0 16.0
Total Split (%) 12.5% 74.2% 74.2% 12.5% 74.2% 74.2% 13.3% 13.3% 13.3% 13.3%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 9.8 97.5 97.5 9.3 91.4 91.4 10.4 10.4 10.4
Actuated g/C Ratio 0.08 0.81 0.81 0.08 0.76 0.76 0.09 0.09 0.09
v/c Ratio 0.32 0.37 0.01 0.15 0.67 0.12 0.50 0.44 0.12
Control Delay 53.0 5.7 0.0 74.5 6.9 0.6 45.1 66.2 30.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.0 5.7 0.0 74.5 6.9 0.6 45.1 66.2 30.1
LOS D A A E A A D E C
Approach Delay 7.7 7.0 45.1 56.4
Approach LOS A A D E
Queue Length 50th (ft) 34 67 0 14 419 0 36 32 3
Queue Length 95th (ft) m56 m214 m0 m32 193 4 86 71 25



Knightdale Gateway Build-out AM (2025) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1698 1509 325 38
Turn Bay Length (ft) 225 225 200 150
Base Capacity (vph) 143 2690 1304 140 2619 1221 164 104 146
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.37 0.01 0.14 0.67 0.12 0.48 0.41 0.11

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 90 (75%), Referenced to phase 2:EBTU and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2025) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 80 775 97 24 131 1382 217 186 36 200 269 31 143
Future Volume (vph) 7 80 775 97 24 131 1382 217 186 36 200 269 31 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -3% -2% 1%
Storage Length (ft) 200 200 575 375 200 50 0 0
Storage Lanes 3 1 1 1 1 1 2 1
Taper Length (ft) 300 100 100 25
Satd. Flow (prot) 0 3382 4645 1515 0 1735 5014 1591 3401 1642 0 3416 1818 1575
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 0 3382 4645 1515 0 1735 5014 1591 3401 1642 0 3416 1818 1575
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 219 226 199 151
Link Speed (mph) 45 45 35 25
Link Distance (ft) 746 963 562 518
Travel Time (s) 11.3 14.6 10.9 14.1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 2% 2% 10% 5% 9% 5% 5% 3% 4% 2% 2% 2% 4% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 90 807 101 0 161 1440 226 194 246 0 280 32 149
Enter Blocked Intersection No No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right R NA Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.98 0.98 0.98 0.98 0.99 0.99 0.99 1.01 1.01 1.01
Turning Speed (mph) 9 15 9 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1 0 1 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 40 306 0 20 40 306 0 50 40 40 40 40
Trailing Detector (ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Position(ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Size(ft) 20 40 6 20 20 40 6 20 60 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 10.0 0.0 0.0 15.0
Turn Type Prot Prot NA pm+ov Prot Prot NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 5! 5 2 3 1 1 6 7 3 8 7 4 5!
Permitted Phases 2 6 4
Detector Phase 5 5 2 3 1 1 6 7 3 8 7 4 5
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 7.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 19.0 15.0 15.0 15.0 20.0 15.0 15.0 16.0 15.0 15.0 15.0
Total Split (s) 15.0 15.0 45.0 17.0 26.0 26.0 56.0 23.0 17.0 26.0 23.0 32.0 15.0
Total Split (%) 12.5% 12.5% 37.5% 14.2% 21.7% 21.7% 46.7% 19.2% 14.2% 21.7% 19.2% 26.7% 12.5%
Yellow Time (s) 3.0 3.0 4.3 3.0 3.0 3.0 4.8 3.0 3.0 4.0 3.0 3.1 3.0
All-Red Time (s) 3.9 3.9 1.7 3.9 3.5 3.5 1.7 3.9 3.9 3.1 3.9 3.7 3.9
Lost Time Adjust (s) -1.9 -1.0 -1.9 -1.5 -1.5 -1.9 -1.9 -2.1 -1.9 -1.8 -1.9
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead Lag Lag Lag Lead Lead Lag Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max None None None C-Max None None None None None None
Act Effct Green (s) 9.5 51.5 80.7 20.5 62.5 78.1 24.2 12.4 15.6 9.4 18.3
Actuated g/C Ratio 0.08 0.43 0.67 0.17 0.52 0.65 0.20 0.10 0.13 0.08 0.15
v/c Ratio 0.34 0.40 0.09 0.55 0.55 0.20 0.28 0.71 0.63 0.23 0.40
Control Delay 62.9 21.7 1.7 45.1 8.7 0.5 42.1 23.3 55.9 55.6 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.9 21.7 1.7 45.1 8.7 0.5 42.1 23.3 55.9 55.6 9.4
LOS E C A D A A D C E E A
Approach Delay 23.4 10.9 31.6 40.8
Approach LOS C B C D
Queue Length 50th (ft) 31 175 1 123 84 0 71 35 107 24 0



Knightdale Gateway Build-out AM (2025) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/19/2023
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Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 64 156 27 201 205 1 98 114 150 56 53
Internal Link Dist (ft) 666 883 482 438
Turn Bay Length (ft) 200 200 575 375 200
Base Capacity (vph) 281 1993 1090 303 2611 1141 685 451 512 409 362
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.40 0.09 0.53 0.55 0.20 0.28 0.55 0.55 0.08 0.41

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 61 (51%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
!    Phase conflict between lane groups.

Splits and Phases:     3: Hodge Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2025) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023
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Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1174 156 260 1405 0 0 0 0 0 0 362
Future Volume (vph) 0 1174 156 260 1405 0 0 0 0 0 0 362
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 1% -1% 0% 2%
Satd. Flow (prot) 0 4869 1410 1695 3423 0 0 0 0 0 0 1564
Flt Permitted 0.206
Satd. Flow (perm) 0 4869 1380 368 3423 0 0 0 0 0 0 1564
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 164 156
Link Speed (mph) 45 45 35 35
Link Distance (ft) 963 225 613 525
Travel Time (s) 14.6 3.4 11.9 10.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 6% 14% 7% 6% 2% 2% 2% 6% 2% 2% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1236 164 274 1479 0 0 0 0 0 0 381
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left R NA
Median Width(ft) 24 36 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 0.99 0.99 1.00 1.00 1.00 1.01 1.01 1.01
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 0 1 0 0
Detector Template
Leading Detector (ft) 306 0 60 0 0
Trailing Detector (ft) 300 0 0 0 0
Detector 1 Position(ft) 300 0 0 0 0
Detector 1 Size(ft) 6 20 60 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 15.0 0.0 0.0
Turn Type NA Perm D.P+P NA Free
Protected Phases 2 7 2 7
Permitted Phases 2 2 Free
Detector Phase 2 2 7 2 7
Switch Phase
Minimum Initial (s) 12.0 12.0 7.0
Minimum Split (s) 19.0 19.0 15.0
Total Split (s) 76.0 76.0 44.0
Total Split (%) 63.3% 63.3% 36.7%
Yellow Time (s) 4.4 4.4 3.0
All-Red Time (s) 1.6 1.6 3.1
Lost Time Adjust (s) -1.0 -1.0 -1.1
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max None
Act Effct Green (s) 93.7 93.7 110.0 120.0 120.0
Actuated g/C Ratio 0.78 0.78 0.92 1.00 1.00
v/c Ratio 0.33 0.15 0.53 0.43 0.24
Control Delay 2.5 0.4 7.3 2.3 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 2.5 0.4 7.3 2.3 0.4
LOS A A A A A
Approach Delay 2.2 3.1 0.4
Approach LOS A A A
Queue Length 50th (ft) 25 0 2 0 0
Queue Length 95th (ft) 67 1 37 59 0
Internal Link Dist (ft) 883 145 533 445



Knightdale Gateway Build-out AM (2025) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023
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Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft)
Base Capacity (vph) 3801 1113 783 3423 1564
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.33 0.15 0.35 0.43 0.24

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 86 (72%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 2.4 Intersection LOS: A
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2025) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 439 1110 0 0 1538 712 113 4 409 0 0 0
Future Volume (vph) 439 1110 0 0 1538 712 113 4 409 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -1% 1% 2% 0%
Storage Length (ft) 500 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 2 0 0
Taper Length (ft) 200 25 25 25
Satd. Flow (prot) 3352 4918 0 0 4869 1530 0 1759 2630 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3351 4918 0 0 4869 1511 0 1759 2630 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 505 246
Link Speed (mph) 45 45 35 35
Link Distance (ft) 848 814 733 573
Travel Time (s) 12.8 12.3 14.3 11.2
Confl. Peds. (#/hr) 1 1
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% 6% 2% 2% 6% 5% 2% 2% 7% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 467 1181 0 0 1636 757 0 124 435 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 1.01 1.01 1.01 1.01 1.01 1.01 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1
Detector Template Left
Leading Detector (ft) 60 330 306 0 20 60 40
Trailing Detector (ft) 0 300 300 0 0 0 0
Detector 1 Position(ft) 0 300 300 0 0 0 0
Detector 1 Size(ft) 60 30 6 20 20 60 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 15.0
Turn Type Prot NA NA Perm Perm NA Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4 4
Detector Phase 5 2 6 6 4 4 4
Switch Phase
Minimum Initial (s) 7.0 12.0 12.0 12.0 7.0 7.0 7.0
Minimum Split (s) 15.0 20.0 20.0 20.0 15.0 15.0 15.0
Total Split (s) 27.0 96.0 69.0 69.0 24.0 24.0 24.0
Total Split (%) 22.5% 80.0% 57.5% 57.5% 20.0% 20.0% 20.0%
Yellow Time (s) 3.0 4.6 4.4 4.4 3.7 3.7 3.7
All-Red Time (s) 3.3 1.6 2.0 2.0 2.7 2.7 2.7
Lost Time Adjust (s) -1.3 -1.2 -1.4 -1.4 -1.4 -1.4
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
Act Effct Green (s) 22.0 95.9 68.9 68.9 14.1 14.1
Actuated g/C Ratio 0.18 0.80 0.57 0.57 0.12 0.12
v/c Ratio 0.76 0.30 0.58 0.70 0.60 0.83
Control Delay 43.3 2.3 18.0 9.8 61.9 35.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.3 2.3 18.0 9.8 61.9 35.8
LOS D A B A E D
Approach Delay 14.0 15.4 41.6
Approach LOS B B D
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Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 184 40 283 117 92 82
Queue Length 95th (ft) 202 63 363 294 151 142
Internal Link Dist (ft) 768 734 653 493
Turn Bay Length (ft) 500
Base Capacity (vph) 614 3932 2797 1082 278 623
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.30 0.58 0.70 0.45 0.70

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 24 (20%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd)
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Kimley-Horn Synchro 11 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 4 4 202 11 16 443
Future Volume (vph) 4 4 202 11 16 443
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 4%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Satd. Flow (prot) 1440 0 1842 0 0 3461
Flt Permitted 0.976 0.998
Satd. Flow (perm) 1440 0 1842 0 0 3461
Link Speed (mph) 35 45 45
Link Distance (ft) 737 106 487
Travel Time (s) 14.4 1.6 7.4
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 38% 2% 2% 10% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 234 0 0 505
Enter Blocked Intersection 1 veh No Yes No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 12
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.03 1.03
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 4 202 11 16 443
Future Vol, veh/h 4 4 202 11 16 443
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 4
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 38 2 2 10 2 2
Mvmt Flow 4 4 222 12 18 487

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 508 228 0 0 234 0
          Stage 1 228 - - - - -
          Stage 2 280 - - - - -
Critical Hdwy 7.17 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.97 - - - - -
Critical Hdwy Stg 2 6.37 - - - - -
Follow-up Hdwy 3.861 3.319 - - 2.219 -
Pot Cap-1 Maneuver 440 811 - - 1332 -
          Stage 1 720 - - - - -
          Stage 2 658 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 432 811 - - 1332 -
Mov Cap-2 Maneuver 432 - - - - -
          Stage 1 720 - - - - -
          Stage 2 645 - - - - -

Approach WB NB SB
HCM Control Delay, s 11.5 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 564 1332 -
HCM Lane V/C Ratio - - 0.016 0.013 -
HCM Control Delay (s) - - 11.5 7.7 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -
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Kimley-Horn SimTraffic Report

7: Farmwell Road & Milburnie Lake Drive Performance by approach

Approach EB WB NB SB All
Denied Del/Veh (s) 0.0 0.1 0.0 1.6 0.2
Total Del/Veh (s) 39.4 13.3 0.5 41.4 12.1
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Intersection: 7: Farmwell Road & Milburnie Lake Drive

Movement EB WB NB SB SB
Directions Served LTR LTR LTR LT TR
Maximum Queue (ft) 97 64 36 100 33
Average Queue (ft) 37 14 2 20 3
95th Queue (ft) 81 45 20 72 19
Link Distance (ft) 301 276 20 462
Upstream Blk Time (%) 1
Queuing Penalty (veh) 1
Storage Bay Dist (ft) 225
Storage Blk Time (%)
Queuing Penalty (veh)
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 10 21 4 86 17 4
Future Volume (vph) 10 21 4 86 17 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1833 1621 0 1747 0
Flt Permitted 0.984 0.960
Satd. Flow (perm) 0 1833 1621 0 1747 0
Link Speed (mph) 35 35 25
Link Distance (ft) 719 375 448
Travel Time (s) 14.0 7.3 12.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 34 100 0 23 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 18.3% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 1.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 21 4 86 17 4
Future Vol, veh/h 10 21 4 86 17 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 23 4 96 19 4

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 100 0 - 0 97 52
          Stage 1 - - - - 52 -
          Stage 2 - - - - 45 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1493 - - - 902 1016
          Stage 1 - - - - 970 -
          Stage 2 - - - - 977 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1493 - - - 896 1016
Mov Cap-2 Maneuver - - - - 896 -
          Stage 1 - - - - 963 -
          Stage 2 - - - - 977 -

Approach EB WB SB
HCM Control Delay, s 2.4 0 9
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1493 - - - 917
HCM Lane V/C Ratio 0.007 - - - 0.025
HCM Control Delay (s) 7.4 0 - - 9
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 372 1756 4 6 4 1340 117 4 4 4 103 4 158
Future Volume (vph) 25 372 1756 4 6 4 1340 117 4 4 4 103 4 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -1% 1% 4%
Storage Length (ft) 375 0 150 75 0 0 0 0
Storage Lanes 1 0 1 1 0 0 0 2
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 0 1743 3486 0 0 1778 3557 1591 0 1480 0 0 1742 2731
Flt Permitted 0.072 0.060 0.844 0.382
Satd. Flow (perm) 0 132 3486 0 0 112 3557 1591 0 1270 0 0 697 2731
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 143 4 205
Link Speed (mph) 45 45 25 45
Link Distance (ft) 1108 1778 230 106
Travel Time (s) 16.8 26.9 6.3 1.6
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 0.94 0.94
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 56% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 423 1872 0 0 10 1426 124 0 12 0 0 114 168
Enter Blocked Intersection No No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right R NA Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.03 1.03 1.03
Turning Speed (mph) 9 15 9 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 0 1 1 1 1 1
Detector Template Left Left Left
Leading Detector (ft) 20 55 306 20 60 306 0 40 55 20 60 60
Trailing Detector (ft) 0 -5 300 0 0 300 0 0 -5 0 0 0
Detector 1 Position(ft) 0 -5 300 0 0 300 0 0 -5 0 0 0
Detector 1 Size(ft) 20 60 6 20 60 6 20 40 60 20 60 60
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 3.0 10.0 0.0 3.0 15.0
Turn Type D.P+P D.P+P NA D.P+P D.P+P NA Perm Perm NA Perm NA Prot
Protected Phases 5 5 2 1 1 6 3 4 4
Permitted Phases 6 6 2 2 6 3 4
Detector Phase 5 5 2 1 1 6 6 3 3 4 4 4
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 7.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 20.0 14.0 14.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0
Total Split (s) 31.0 31.0 75.0 14.0 14.0 58.0 58.0 15.0 15.0 16.0 16.0 16.0
Total Split (%) 25.8% 25.8% 62.5% 11.7% 11.7% 48.3% 48.3% 12.5% 12.5% 13.3% 13.3% 13.3%
Yellow Time (s) 3.0 3.0 4.6 3.0 3.0 4.6 4.6 4.2 4.2 3.1 3.1 3.1
All-Red Time (s) 3.3 3.3 2.0 2.8 2.8 2.0 2.0 1.9 1.9 3.2 3.2 3.2
Lost Time Adjust (s) -1.3 -1.6 -0.8 -1.6 -1.6 -1.1 -1.3 -1.3
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max None None C-Max C-Max None None None None None
Act Effct Green (s) 88.7 90.9 92.7 59.5 59.5 8.2 11.0 11.0
Actuated g/C Ratio 0.74 0.76 0.77 0.50 0.50 0.07 0.09 0.09
v/c Ratio 0.87 0.71 0.05 0.81 0.14 0.13 1.81 0.39
Control Delay 51.8 12.1 5.9 17.4 1.1 45.7 451.2 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.8 12.1 5.9 17.4 1.1 45.7 451.2 5.8
LOS D B A B A D F A
Approach Delay 19.4 16.0 45.7 185.9
Approach LOS B B D F
Queue Length 50th (ft) 240 222 1 100 0 6 ~132 0



Knightdale Gateway Build-out PM (2025) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) #467 761 m3 #609 12 26 #253 21
Internal Link Dist (ft) 1028 1698 150 26
Turn Bay Length (ft) 375 150 75
Base Capacity (vph) 489 2639 211 1763 860 109 63 436
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.71 0.05 0.81 0.14 0.11 1.81 0.39

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 47 (39%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.81
Intersection Signal Delay: 29.5 Intersection LOS: C
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Old Milburnie Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2025) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 19 1870 35 38 1386 51 8 4 7 133 9 50
Future Volume (vph) 6 19 1870 35 38 1386 51 8 4 7 133 9 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 225 200 150 0 0 0 0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 0 1601 3539 1583 1770 3539 1468 0 1732 0 1752 1510 0
Flt Permitted 0.950 0.950 0.894 0.745
Satd. Flow (perm) 0 1601 3539 1583 1770 3539 1468 0 1582 0 1374 1510 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 100 100 7 53
Link Speed (mph) 45 45 25 30
Link Distance (ft) 1778 1589 405 118
Travel Time (s) 26.9 24.1 11.0 2.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 16% 2% 2% 2% 2% 10% 2% 2% 2% 3% 2% 11%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 26 1968 37 40 1459 54 0 19 0 140 62 0
Enter Blocked Intersection No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 0 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 40 306 0 40 306 0 20 40 40 40
Trailing Detector (ft) 0 0 300 0 0 300 0 0 0 0 0
Detector 1 Position(ft) 0 0 300 0 0 300 0 0 0 0 0
Detector 1 Size(ft) 20 40 6 20 40 6 20 20 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot NA Perm Prot NA Perm Perm NA Perm NA
Protected Phases 5 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 12.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 20.0 20.0 15.0 20.0 20.0 15.0 15.0 15.0 15.0
Total Split (s) 15.0 15.0 69.0 69.0 15.0 69.0 69.0 36.0 36.0 36.0 36.0
Total Split (%) 12.5% 12.5% 57.5% 57.5% 12.5% 57.5% 57.5% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 9.6 77.8 77.8 10.5 81.5 81.5 19.5 19.5 19.5
Actuated g/C Ratio 0.08 0.65 0.65 0.09 0.68 0.68 0.16 0.16 0.16
v/c Ratio 0.20 0.86 0.03 0.26 0.61 0.05 0.07 0.63 0.21
Control Delay 44.5 16.6 0.1 66.5 5.1 0.2 29.7 58.6 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 16.6 0.1 66.5 5.1 0.2 29.7 58.6 14.9
LOS D B A E A A C E B
Approach Delay 16.6 6.5 29.7 45.2
Approach LOS B A C D
Queue Length 50th (ft) 20 654 0 31 74 1 8 102 6
Queue Length 95th (ft) m25 m#930 m0 m56 264 0 28 161 43



Knightdale Gateway Build-out PM (2025) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1698 1509 325 38
Turn Bay Length (ft) 225 225 200 150
Base Capacity (vph) 133 2294 1061 160 2403 1028 413 354 429
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.86 0.03 0.25 0.61 0.05 0.05 0.40 0.14

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 42 (35%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2025) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 162 1656 261 32 368 1247 422 123 46 208 255 114 130
Future Volume (vph) 8 162 1656 261 32 368 1247 422 123 46 208 255 114 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -3% -2% 1%
Storage Length (ft) 200 200 575 375 200 50 0 0
Storage Lanes 3 1 1 1 1 1 2 1
Taper Length (ft) 300 100 100 25
Satd. Flow (prot) 0 3362 5009 1560 0 1796 5111 1607 3467 1650 0 3416 1853 1575
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 0 3359 5009 1560 0 1796 5111 1587 3467 1650 0 3416 1853 1575
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 154 316 151 149
Link Speed (mph) 45 45 35 25
Link Distance (ft) 746 963 562 518
Travel Time (s) 11.3 14.6 10.9 14.1
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 14% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 183 1781 281 0 430 1341 454 132 273 0 274 123 140
Enter Blocked Intersection No No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right R NA Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.98 0.98 0.98 0.98 0.99 0.99 0.99 1.01 1.01 1.01
Turning Speed (mph) 9 15 9 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1 0 1 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 40 306 0 20 40 306 0 50 40 40 40 40
Trailing Detector (ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Position(ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Size(ft) 20 40 6 20 20 40 6 20 60 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 10.0 0.0 0.0 15.0
Turn Type Prot Prot NA pm+ov Prot Prot NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 5! 5 2 3 1 1 6 7 3 8 7 4 5!
Permitted Phases 2 6 4
Detector Phase 5 5 2 3 1 1 6 7 3 8 7 4 5
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 7.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 19.0 15.0 15.0 15.0 20.0 15.0 15.0 16.0 15.0 15.0 15.0
Total Split (s) 16.0 16.0 53.0 15.0 36.0 36.0 73.0 15.0 15.0 16.0 15.0 16.0 16.0
Total Split (%) 13.3% 13.3% 44.2% 12.5% 30.0% 30.0% 60.8% 12.5% 12.5% 13.3% 12.5% 13.3% 13.3%
Yellow Time (s) 3.0 3.0 4.3 3.0 3.0 3.0 4.8 3.0 3.0 4.0 3.0 3.1 3.0
All-Red Time (s) 3.9 3.9 1.7 3.9 3.5 3.5 1.7 3.9 3.9 3.1 3.9 3.7 3.9
Lost Time Adjust (s) -1.9 -1.0 -1.9 -1.5 -1.5 -1.9 -1.9 -2.1 -1.9 -1.8 -1.9
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag Lag Lag Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max None None None C-Max None None None None None None
Act Effct Green (s) 10.7 48.0 63.3 31.0 68.3 78.3 10.3 11.0 10.0 10.7 21.4
Actuated g/C Ratio 0.09 0.40 0.53 0.26 0.57 0.65 0.09 0.09 0.08 0.09 0.18
v/c Ratio 0.61 0.89 0.31 0.93 0.46 0.40 0.45 0.95 0.96 0.75 0.35
Control Delay 58.2 25.0 1.4 56.4 6.4 1.1 57.5 65.9 100.2 80.0 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.2 25.0 1.4 56.4 6.4 1.1 57.5 65.9 100.2 80.0 6.4
LOS E C A E A A E E F E A
Approach Delay 24.8 15.0 63.2 71.1
Approach LOS C B E E



Knightdale Gateway Build-out PM (2025) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 65 477 13 330 84 0 51 97 110 94 0
Queue Length 95th (ft) m81 421 m0 #514 105 4 84 #268 #198 #187 38
Internal Link Dist (ft) 666 883 482 438
Turn Bay Length (ft) 200 200 575 375 200
Base Capacity (vph) 308 2003 895 463 2910 1146 296 288 284 169 407
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.89 0.31 0.93 0.46 0.40 0.45 0.95 0.96 0.73 0.34

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 108 (90%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 28.2 Intersection LOS: C
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
!    Phase conflict between lane groups.

Splits and Phases:     3: Hodge Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2025) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1984 105 233 1408 0 0 0 0 0 0 687
Future Volume (vph) 0 1984 105 233 1408 0 0 0 0 0 0 687
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 1% -1% 0% 2%
Satd. Flow (prot) 0 5060 1575 1778 3557 0 0 0 0 0 0 1564
Flt Permitted 0.060
Satd. Flow (perm) 0 5060 1575 112 3557 0 0 0 0 0 0 1564
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 115 142
Link Speed (mph) 45 45 35 35
Link Distance (ft) 963 225 613 525
Travel Time (s) 14.6 3.4 11.9 10.2
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 3% 2% 2% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2180 115 256 1547 0 0 0 0 0 0 755
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left R NA
Median Width(ft) 24 36 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 0.99 0.99 1.00 1.00 1.00 1.01 1.01 1.01
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 0 1 0 0
Detector Template
Leading Detector (ft) 306 0 60 0 0
Trailing Detector (ft) 300 0 0 0 0
Detector 1 Position(ft) 300 0 0 0 0
Detector 1 Size(ft) 6 20 60 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 15.0 0.0 0.0
Turn Type NA Perm D.P+P NA Free
Protected Phases 2 7 2 7
Permitted Phases 2 2 Free
Detector Phase 2 2 7 2 7
Switch Phase
Minimum Initial (s) 12.0 12.0 7.0
Minimum Split (s) 19.0 19.0 15.0
Total Split (s) 86.0 86.0 34.0
Total Split (%) 71.7% 71.7% 28.3%
Yellow Time (s) 4.4 4.4 3.0
All-Red Time (s) 1.6 1.6 3.1
Lost Time Adjust (s) -1.0 -1.0 -1.1
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max None
Act Effct Green (s) 88.7 88.7 110.0 120.0 120.0
Actuated g/C Ratio 0.74 0.74 0.92 1.00 1.00
v/c Ratio 0.58 0.10 0.64 0.43 0.48
Control Delay 0.9 0.1 36.1 3.3 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 0.1 36.1 3.3 1.1
LOS A A D A A
Approach Delay 0.9 8.0 1.1
Approach LOS A A A
Queue Length 50th (ft) 17 0 153 103 0
Queue Length 95th (ft) m27 m1 234 102 0
Internal Link Dist (ft) 883 145 533 445
Turn Bay Length (ft)



Knightdale Gateway Build-out PM (2025) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Base Capacity (vph) 3740 1194 508 3543 1564
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 0.10 0.50 0.44 0.48

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 73 (61%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 3.5 Intersection LOS: A
Intersection Capacity Utilization 107.4% ICU Level of Service G
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2025) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 390 2568 0 0 1523 592 117 4 580 0 0 0
Future Volume (vph) 390 2568 0 0 1523 592 117 4 580 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -1% 1% 2% 0%
Storage Length (ft) 500 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 2 0 0
Taper Length (ft) 200 25 25 25
Satd. Flow (prot) 3417 5111 0 0 5060 1575 0 1727 2759 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3417 5111 0 0 5060 1575 0 1727 2759 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 604 88
Link Speed (mph) 45 45 35 35
Link Distance (ft) 848 814 733 573
Travel Time (s) 12.8 12.3 14.3 11.2
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 2% 2% 2% 2% 2% 4% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 398 2620 0 0 1554 604 0 123 592 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 1.01 1.01 1.01 1.01 1.01 1.01 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1
Detector Template Left
Leading Detector (ft) 60 330 306 0 20 60 40
Trailing Detector (ft) 0 300 300 0 0 0 0
Detector 1 Position(ft) 0 300 300 0 0 0 0
Detector 1 Size(ft) 60 30 6 20 20 60 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 15.0
Turn Type Prot NA NA Perm Perm NA Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4 4
Detector Phase 5 2 6 6 4 4 4
Switch Phase
Minimum Initial (s) 7.0 12.0 12.0 12.0 7.0 7.0 7.0
Minimum Split (s) 15.0 20.0 20.0 20.0 15.0 15.0 15.0
Total Split (s) 26.0 83.0 57.0 57.0 37.0 37.0 37.0
Total Split (%) 21.7% 69.2% 47.5% 47.5% 30.8% 30.8% 30.8%
Yellow Time (s) 3.0 4.6 4.4 4.4 3.7 3.7 3.7
All-Red Time (s) 3.3 1.6 2.0 2.0 2.7 2.7 2.7
Lost Time Adjust (s) -1.3 -1.2 -1.4 -1.4 -1.4 -1.4
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
Act Effct Green (s) 21.0 83.1 57.1 57.1 26.9 26.9
Actuated g/C Ratio 0.18 0.69 0.48 0.48 0.22 0.22
v/c Ratio 0.67 0.74 0.65 0.57 0.32 0.86
Control Delay 35.0 4.3 26.0 4.0 40.0 51.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 4.3 26.0 4.0 40.0 51.0
LOS D A C A D D
Approach Delay 8.3 19.9 49.1
Approach LOS A B D
Queue Length 50th (ft) 140 108 328 0 79 215



Knightdale Gateway Build-out PM (2025) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 187 154 410 66 130 280
Internal Link Dist (ft) 768 734 653 493
Turn Bay Length (ft) 500
Base Capacity (vph) 597 3538 2406 1065 460 800
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.74 0.65 0.57 0.27 0.74

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 92 (77%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2025) - Improved
6: Old Milburnie Road & Farmwell Road 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 10 16 486 5 6 251
Future Volume (vph) 10 16 486 5 6 251
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 4%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Satd. Flow (prot) 1678 0 1861 0 0 3465
Flt Permitted 0.981 0.999
Satd. Flow (perm) 1678 0 1861 0 0 3465
Link Speed (mph) 30 45 45
Link Distance (ft) 737 106 487
Travel Time (s) 16.8 1.6 7.4
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 0 522 0 0 273
Enter Blocked Intersection 1 veh No Yes No No No
Lane Alignment Left Right Left Right Left Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 12
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.03 1.03
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 35.9% ICU Level of Service A
Analysis Period (min) 15



Knightdale Gateway Build-out PM (2025) - Improved
6: Old Milburnie Road & Farmwell Road 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 16 486 5 6 251
Future Vol, veh/h 10 16 486 5 6 251
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 4
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 17 517 5 6 267

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 666 520 0 0 522 0
          Stage 1 520 - - - - -
          Stage 2 146 - - - - -
Critical Hdwy 6.63 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 408 555 - - 1042 -
          Stage 1 596 - - - - -
          Stage 2 867 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 405 555 - - 1042 -
Mov Cap-2 Maneuver 405 - - - - -
          Stage 1 596 - - - - -
          Stage 2 861 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.9 0 0.2
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 486 1042 -
HCM Lane V/C Ratio - - 0.057 0.006 -
HCM Control Delay (s) - - 12.9 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.2 0 -



Knightdale Gateway Build-out PM (2025) - Improved
SimTraffic Performance Report 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn SimTraffic Report

7: Farmwell Road & Milburnie Lake Drive Performance by approach

Approach EB WB NB SB All
Denied Del/Veh (s) 0.8 0.1 0.0 1.6 0.8
Total Del/Veh (s) 58.4 27.0 0.6 33.0 32.9



Knightdale Gateway Build-out PM (2025) - Improved
Queuing and Blocking Report 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn SimTraffic Report

Intersection: 7: Farmwell Road & Milburnie Lake Drive

Movement EB WB NB SB SB
Directions Served LTR LTR LTR LT TR
Maximum Queue (ft) 207 73 20 130 70
Average Queue (ft) 83 22 1 53 12
95th Queue (ft) 175 58 10 114 45
Link Distance (ft) 301 276 20 462
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 225
Storage Blk Time (%)
Queuing Penalty (veh)



Knightdale Gateway Build-out PM (2025) - Improved
8: Farmwell Road & West Site Access 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 4 13 23 21 83 9
Future Volume (vph) 4 13 23 21 83 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1842 1742 0 1759 0
Flt Permitted 0.989 0.957
Satd. Flow (perm) 0 1842 1742 0 1759 0
Link Speed (mph) 35 35 25
Link Distance (ft) 719 375 448
Travel Time (s) 14.0 7.3 12.2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 18 46 0 96 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 60 60 60 60
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 16.0% ICU Level of Service A
Analysis Period (min) 15



Knightdale Gateway Build-out PM (2025) - Improved
8: Farmwell Road & West Site Access 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2025) - Improved.syn
Kimley-Horn Synchro 11 Report

Intersection
Int Delay, s/veh 5.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 13 23 21 83 9
Future Vol, veh/h 4 13 23 21 83 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 14 24 22 87 9

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 46 0 - 0 57 35
          Stage 1 - - - - 35 -
          Stage 2 - - - - 22 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1562 - - - 950 1038
          Stage 1 - - - - 987 -
          Stage 2 - - - - 1001 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1562 - - - 947 1038
Mov Cap-2 Maneuver - - - - 947 -
          Stage 1 - - - - 984 -
          Stage 2 - - - - 1001 -

Approach EB WB SB
HCM Control Delay, s 1.7 0 9.2
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1562 - - - 955
HCM Lane V/C Ratio 0.003 - - - 0.101
HCM Control Delay (s) 7.3 0 - - 9.2
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.3



Knightdale Gateway Build-out AM (2034) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 177 863 7 44 1656 83 120 6 83 139 6 437
Future Volume (vph) 7 177 863 7 44 1656 83 120 6 83 139 6 437
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -1% 1% 4%
Storage Length (ft) 375 375 500 100 0 0 0 0
Storage Lanes 1 1 1 1 1 0 0 2
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 0 1743 3292 1371 1778 3455 1591 1761 1596 0 0 1742 2731
Flt Permitted 0.059 0.244 0.950 0.954
Satd. Flow (perm) 0 108 3292 1343 457 3455 1591 1761 1596 0 0 1742 2731
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 138 138 91 217
Link Speed (mph) 45 45 25 45
Link Distance (ft) 1108 1778 230 106
Travel Time (s) 16.8 26.9 6.3 1.6
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 2% 2% 8% 16% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 203 948 8 48 1820 91 132 98 0 0 160 480
Enter Blocked Intersection No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 12 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.99 0.99 0.99 1.01 1.01 1.01 1.03 1.03 1.03
Turning Speed (mph) 9 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 0 1 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 55 306 0 60 306 0 40 55 20 60 60
Trailing Detector (ft) 0 -5 300 0 0 300 0 0 -5 0 0 0
Detector 1 Position(ft) 0 -5 300 0 0 300 0 0 -5 0 0 0
Detector 1 Size(ft) 20 60 6 20 60 6 20 40 60 20 60 60
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 15.0 0.0 0.0 15.0 0.0 0.0 3.0 10.0 0.0 3.0 15.0
Turn Type D.P+P D.P+P NA Perm D.P+P NA Perm Split NA Split NA Prot
Protected Phases 5 5 2 1 6 3 3 4 4 4
Permitted Phases 6 6 2 2 6
Detector Phase 5 5 2 2 1 6 6 3 3 4 4 4
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 12.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 20.0 20.0 14.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0
Total Split (s) 15.0 15.0 74.0 74.0 14.0 73.0 73.0 15.0 15.0 17.0 17.0 17.0
Total Split (%) 12.5% 12.5% 61.7% 61.7% 11.7% 60.8% 60.8% 12.5% 12.5% 14.2% 14.2% 14.2%
Yellow Time (s) 3.0 3.0 4.6 4.6 3.0 4.6 4.6 4.2 4.2 3.1 3.1 3.1
All-Red Time (s) 3.3 3.3 2.0 2.0 2.8 2.0 2.0 1.9 1.9 3.2 3.2 3.2
Lost Time Adjust (s) -1.3 -1.6 -1.6 -0.8 -1.6 -1.6 -1.1 -1.1 -1.3 -1.3
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max C-Max None C-Max C-Max None None None None None
Act Effct Green (s) 78.0 72.8 72.8 79.0 68.0 68.0 10.0 10.0 12.0 12.0
Actuated g/C Ratio 0.65 0.61 0.61 0.66 0.57 0.57 0.08 0.08 0.10 0.10
v/c Ratio 0.99 0.48 0.01 0.12 0.93 0.09 0.90 0.45 0.92 1.03
Control Delay 91.5 14.6 0.0 4.0 16.3 0.4 107.5 19.5 103.8 77.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.5 14.6 0.0 4.0 16.3 0.4 107.5 19.5 103.8 77.5
LOS F B A A B A F B F E
Approach Delay 28.0 15.3 70.0 84.1
Approach LOS C B E F



Knightdale Gateway Build-out AM (2034) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 108 213 0 2 175 1 103 5 125 ~132
Queue Length 95th (ft) #266 265 0 m9 #573 m2 #223 58 #258 #252
Internal Link Dist (ft) 1028 1698 150 26
Turn Bay Length (ft) 375 375 500 100
Base Capacity (vph) 206 1995 868 403 1957 961 146 216 174 468
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.48 0.01 0.12 0.93 0.09 0.90 0.45 0.92 1.03

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 107 (89%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 33.2 Intersection LOS: C
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Old Milburnie Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2034) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 1076 13 18 1757 132 30 10 36 39 4 11
Future Volume (vph) 40 1076 13 18 1757 132 30 10 36 39 4 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 225 200 150 0 0 0 0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 1719 3374 1583 1703 3471 1568 0 1688 0 1671 1478 0
Flt Permitted 0.950 0.950 0.862 0.617
Satd. Flow (perm) 1719 3374 1583 1703 3471 1568 0 1484 0 1085 1478 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 100 100 29 12
Link Speed (mph) 45 45 25 30
Link Distance (ft) 1778 1589 405 118
Travel Time (s) 26.9 24.1 11.0 2.7
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 (%) 5% 7% 2% 6% 4% 3% 4% 2% 3% 8% 2% 18%
Shared Lane Traffic (%)
Lane Group Flow (vph) 45 1209 15 20 1974 148 0 85 0 44 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 0 1 1 0 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 40 306 0 40 306 0 20 40 40 40
Trailing Detector (ft) 0 300 0 0 300 0 0 0 0 0
Detector 1 Position(ft) 0 300 0 0 300 0 0 0 0 0
Detector 1 Size(ft) 40 6 20 40 6 20 20 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 12.0 12.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 20.0 20.0 15.0 20.0 20.0 15.0 15.0 15.0 15.0
Total Split (s) 15.0 89.0 89.0 15.0 89.0 89.0 16.0 16.0 16.0 16.0
Total Split (%) 12.5% 74.2% 74.2% 12.5% 74.2% 74.2% 13.3% 13.3% 13.3% 13.3%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 9.6 97.4 97.4 9.4 91.6 91.6 10.4 10.4 10.4
Actuated g/C Ratio 0.08 0.81 0.81 0.08 0.76 0.76 0.09 0.09 0.09
v/c Ratio 0.33 0.44 0.01 0.15 0.75 0.12 0.55 0.47 0.12
Control Delay 52.0 8.1 0.0 42.7 8.3 0.4 49.2 68.8 30.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 8.1 0.0 42.7 8.3 0.4 49.2 68.8 30.1
LOS D A A D A A D E C
Approach Delay 9.6 8.1 49.2 58.5
Approach LOS A A D E
Queue Length 50th (ft) 34 84 0 16 214 1 42 33 3
Queue Length 95th (ft) m67 m331 m0 m29 311 1 95 73 25



Knightdale Gateway Build-out AM (2034) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1698 1509 325 38
Turn Bay Length (ft) 225 225 200 150
Base Capacity (vph) 143 2738 1303 141 2648 1220 162 99 146
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.44 0.01 0.14 0.75 0.12 0.52 0.44 0.11

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 76 (63%), Referenced to phase 2:EBTU and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2034) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 93 934 116 26 143 1540 229 207 39 219 280 33 154
Future Volume (vph) 8 93 934 116 26 143 1540 229 207 39 219 280 33 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -3% -2% 1%
Storage Length (ft) 200 200 575 375 200 50 0 0
Storage Lanes 3 1 1 1 1 1 2 1
Taper Length (ft) 300 100 100 25
Satd. Flow (prot) 0 3382 4731 1530 0 1737 5014 1607 3401 1642 0 3416 1835 1575
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 0 3382 4731 1530 0 1737 5014 1607 3401 1642 0 3416 1835 1575
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 239 200 155
Link Speed (mph) 45 45 35 25
Link Distance (ft) 746 963 562 518
Travel Time (s) 11.3 14.6 10.9 14.1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 2% 2% 8% 4% 8% 5% 5% 2% 4% 2% 2% 2% 3% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 105 973 121 0 176 1604 239 216 269 0 292 34 160
Enter Blocked Intersection No No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right R NA Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.98 0.98 0.98 0.98 0.99 0.99 0.99 1.01 1.01 1.01
Turning Speed (mph) 9 15 9 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1 0 1 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 40 306 0 20 40 306 0 50 40 40 40 40
Trailing Detector (ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Position(ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Size(ft) 20 40 6 20 20 40 6 20 60 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 10.0 0.0 0.0 15.0
Turn Type Prot Prot NA pm+ov Prot Prot NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 5! 5 2 3 1 1 6 7 3 8 7 4 5!
Permitted Phases 2 6 4
Detector Phase 5 5 2 3 1 1 6 7 3 8 7 4 5
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 7.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 19.0 15.0 15.0 15.0 20.0 15.0 15.0 16.0 15.0 15.0 15.0
Total Split (s) 15.0 15.0 48.0 18.0 26.0 26.0 59.0 21.0 18.0 25.0 21.0 28.0 15.0
Total Split (%) 12.5% 12.5% 40.0% 15.0% 21.7% 21.7% 49.2% 17.5% 15.0% 20.8% 17.5% 23.3% 12.5%
Yellow Time (s) 3.0 3.0 4.3 3.0 3.0 3.0 4.8 3.0 3.0 4.0 3.0 3.1 3.0
All-Red Time (s) 3.9 3.9 1.7 3.9 3.5 3.5 1.7 3.9 3.9 3.1 3.9 3.7 3.9
Lost Time Adjust (s) -1.9 -1.0 -1.9 -1.5 -1.5 -1.9 -1.9 -2.1 -1.9 -1.8 -1.9
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max None None None C-Max None None None None None None
Act Effct Green (s) 10.0 54.4 80.8 17.3 61.7 76.7 24.4 13.3 15.0 9.4 18.9
Actuated g/C Ratio 0.08 0.45 0.67 0.14 0.51 0.64 0.20 0.11 0.12 0.08 0.16
v/c Ratio 0.37 0.45 0.11 0.71 0.62 0.21 0.31 0.75 0.68 0.24 0.42
Control Delay 42.7 15.0 1.3 66.8 9.7 0.6 42.5 27.5 58.8 55.8 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.7 15.0 1.3 66.8 9.7 0.6 42.5 27.5 58.8 55.8 10.3
LOS D B A E A A D C E E B
Approach Delay 16.1 13.6 34.2 42.7
Approach LOS B B C D
Queue Length 50th (ft) 39 173 12 114 104 0 78 51 111 25 3



Knightdale Gateway Build-out AM (2034) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 62 124 1 187 256 9 109 137 159 58 60
Internal Link Dist (ft) 666 883 482 438
Turn Bay Length (ft) 200 200 575 375 200
Base Capacity (vph) 281 2144 1081 303 2577 1124 692 440 455 351 378
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.45 0.11 0.58 0.62 0.21 0.31 0.61 0.64 0.10 0.42

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 90 (75%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 20.1 Intersection LOS: C
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
!    Phase conflict between lane groups.

Splits and Phases:     3: Hodge Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2034) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1345 182 284 1555 0 0 0 0 0 0 398
Future Volume (vph) 0 1345 182 284 1555 0 0 0 0 0 0 398
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 1% -1% 0% 2%
Satd. Flow (prot) 0 4915 1435 1695 3455 0 0 0 0 0 0 1564
Flt Permitted 0.162
Satd. Flow (perm) 0 4915 1405 289 3455 0 0 0 0 0 0 1564
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 125
Link Speed (mph) 45 45 35 35
Link Distance (ft) 963 225 613 525
Travel Time (s) 14.6 3.4 11.9 10.2
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 5% 12% 7% 5% 2% 2% 2% 5% 2% 2% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1416 192 299 1637 0 0 0 0 0 0 419
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left R NA
Median Width(ft) 24 36 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 0.99 0.99 1.00 1.00 1.00 1.01 1.01 1.01
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 0 1 0 0
Detector Template
Leading Detector (ft) 306 0 60 0 0
Trailing Detector (ft) 300 0 0 0 0
Detector 1 Position(ft) 300 0 0 0 0
Detector 1 Size(ft) 6 20 60 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 15.0 0.0 0.0
Turn Type NA Perm D.P+P NA Free
Protected Phases 2 7 2 7
Permitted Phases 2 2 Free
Detector Phase 2 2 7 2 7
Switch Phase
Minimum Initial (s) 12.0 12.0 7.0
Minimum Split (s) 19.0 19.0 15.0
Total Split (s) 75.0 75.0 45.0
Total Split (%) 62.5% 62.5% 37.5%
Yellow Time (s) 4.4 4.4 3.0
All-Red Time (s) 1.6 1.6 3.1
Lost Time Adjust (s) -1.0 -1.0 -1.1
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max None
Act Effct Green (s) 89.0 89.0 110.0 120.0 120.0
Actuated g/C Ratio 0.74 0.74 0.92 1.00 1.00
v/c Ratio 0.39 0.18 0.59 0.47 0.27
Control Delay 2.1 0.3 11.5 3.0 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 2.1 0.3 11.5 3.0 0.4
LOS A A B A A
Approach Delay 1.8 4.3 0.4
Approach LOS A A A
Queue Length 50th (ft) 23 0 113 248 0
Queue Length 95th (ft) 45 0 172 27 0
Internal Link Dist (ft) 883 145 533 445



Knightdale Gateway Build-out AM (2034) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft)
Base Capacity (vph) 3646 1092 745 3455 1564
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.18 0.40 0.47 0.27

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 111 (93%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 2.9 Intersection LOS: A
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2034) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 485 1270 0 0 1699 779 125 4 447 0 0 0
Future Volume (vph) 485 1270 0 0 1699 779 125 4 447 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -1% 1% 2% 0%
Storage Length (ft) 500 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 2 0 0
Taper Length (ft) 200 25 25 25
Satd. Flow (prot) 3352 4965 0 0 4915 1545 0 1759 2630 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3351 4965 0 0 4915 1526 0 1759 2630 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 499 181
Link Speed (mph) 45 45 35 35
Link Distance (ft) 848 814 733 573
Travel Time (s) 12.8 12.3 14.3 11.2
Confl. Peds. (#/hr) 1 1
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% 5% 2% 2% 5% 4% 2% 2% 7% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 516 1351 0 0 1807 829 0 137 476 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 1.01 1.01 1.01 1.01 1.01 1.01 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1
Detector Template Left
Leading Detector (ft) 60 330 306 0 20 60 40
Trailing Detector (ft) 0 300 300 0 0 0 0
Detector 1 Position(ft) 0 300 300 0 0 0 0
Detector 1 Size(ft) 60 30 6 20 20 60 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 15.0
Turn Type Prot NA NA Perm Perm NA Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4 4
Detector Phase 5 2 6 6 4 4 4
Switch Phase
Minimum Initial (s) 7.0 12.0 12.0 12.0 7.0 7.0 7.0
Minimum Split (s) 15.0 20.0 20.0 20.0 15.0 15.0 15.0
Total Split (s) 27.0 96.0 69.0 69.0 24.0 24.0 24.0
Total Split (%) 22.5% 80.0% 57.5% 57.5% 20.0% 20.0% 20.0%
Yellow Time (s) 3.0 4.6 4.4 4.4 3.7 3.7 3.7
All-Red Time (s) 3.3 1.6 2.0 2.0 2.7 2.7 2.7
Lost Time Adjust (s) -1.3 -1.2 -1.4 -1.4 -1.4 -1.4
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
Act Effct Green (s) 21.1 92.7 66.7 66.7 17.3 17.3
Actuated g/C Ratio 0.18 0.77 0.56 0.56 0.14 0.14
v/c Ratio 0.88 0.35 0.66 0.78 0.54 0.89
Control Delay 59.7 3.2 20.7 13.9 55.6 51.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.7 3.2 20.7 13.9 55.6 51.0
LOS E A C B E D
Approach Delay 18.8 18.6 52.0
Approach LOS B B D



Knightdale Gateway Build-out AM (2034) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 190 159 363 206 98 130
Queue Length 95th (ft) #277 24 418 408 164 #222
Internal Link Dist (ft) 768 734 653 493
Turn Bay Length (ft) 500
Base Capacity (vph) 614 3836 2730 1069 278 568
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.84 0.35 0.66 0.78 0.49 0.84

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 24 (20%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 22.7 Intersection LOS: C
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out AM (2034) - Improved
6: Old Milburnie Road & Farmwell Road 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 4 4 254 11 17 579
Future Volume (vph) 4 4 254 11 17 579
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 4%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Satd. Flow (prot) 1452 0 1846 0 0 3465
Flt Permitted 0.976 0.999
Satd. Flow (perm) 1452 0 1846 0 0 3465
Link Speed (mph) 35 45 45
Link Distance (ft) 787 106 1670
Travel Time (s) 15.3 1.6 25.3
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 36% 2% 2% 10% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 291 0 0 655
Enter Blocked Intersection 1 veh No Yes No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 12
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.03 1.03
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15



Knightdale Gateway Build-out AM (2034) - Improved
6: Old Milburnie Road & Farmwell Road 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 4 254 11 17 579
Future Vol, veh/h 4 4 254 11 17 579
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 4
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 36 2 2 10 2 2
Mvmt Flow 4 4 279 12 19 636

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 641 285 0 0 291 0
          Stage 1 285 - - - - -
          Stage 2 356 - - - - -
Critical Hdwy 7.14 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.94 - - - - -
Critical Hdwy Stg 2 6.34 - - - - -
Follow-up Hdwy 3.842 3.319 - - 2.219 -
Pot Cap-1 Maneuver 363 753 - - 1269 -
          Stage 1 679 - - - - -
          Stage 2 602 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 355 753 - - 1269 -
Mov Cap-2 Maneuver 355 - - - - -
          Stage 1 679 - - - - -
          Stage 2 588 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.6 0 0.2
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 483 1269 -
HCM Lane V/C Ratio - - 0.018 0.015 -
HCM Control Delay (s) - - 12.6 7.9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -



Knightdale Gateway Build-out AM (2034) - Improved
SimTraffic Performance Report 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2034) - Improved.syn
Kimley-Horn SimTraffic Report

7: Farmwell Road & Milburnie Lake Drive Performance by approach

Approach EB WB NB SB All
Denied Del/Veh (s) 0.0 0.1 0.0 1.4 0.2
Total Del/Veh (s) 25.0 14.3 0.4 27.6 7.8



Knightdale Gateway Build-out AM (2034) - Improved
Queuing and Blocking Report 10/19/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2034) - Improved.syn
Kimley-Horn SimTraffic Report

Intersection: 7: Farmwell Road & Milburnie Lake Drive

Movement EB WB NB SB SB
Directions Served LTR LTR LTR LT TR
Maximum Queue (ft) 84 51 45 68 26
Average Queue (ft) 28 11 3 11 2
95th Queue (ft) 67 38 23 45 13
Link Distance (ft) 302 267 20 916
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 225
Storage Blk Time (%)
Queuing Penalty (veh)



Knightdale Gateway Build-out AM (2034) - Improved
8: Farmwell Road & West Site Access 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 10 22 4 86 17 4
Future Volume (vph) 10 22 4 86 17 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1835 1621 0 1747 0
Flt Permitted 0.985 0.960
Satd. Flow (perm) 0 1835 1621 0 1747 0
Link Speed (mph) 35 35 25
Link Distance (ft) 675 375 278
Travel Time (s) 13.1 7.3 7.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 35 100 0 23 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 18.4% ICU Level of Service A
Analysis Period (min) 15



Knightdale Gateway Build-out AM (2034) - Improved
8: Farmwell Road & West Site Access 10/19/2023

AM Peak Hour Knightdale Gateway 11:57 am 11/22/2021 Build-out AM (2034) - Improved
Kimley-Horn Synchro 11 Report

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 22 4 86 17 4
Future Vol, veh/h 10 22 4 86 17 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 24 4 96 19 4

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 100 0 - 0 98 52
          Stage 1 - - - - 52 -
          Stage 2 - - - - 46 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1493 - - - 901 1016
          Stage 1 - - - - 970 -
          Stage 2 - - - - 976 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1493 - - - 895 1016
Mov Cap-2 Maneuver - - - - 895 -
          Stage 1 - - - - 963 -
          Stage 2 - - - - 976 -

Approach EB WB SB
HCM Control Delay, s 2.3 0 9
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1493 - - - 916
HCM Lane V/C Ratio 0.007 - - - 0.025
HCM Control Delay (s) 7.4 0 - - 9
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1



Knightdale Gateway Build-out PM (2034) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 505 1895 4 7 76 1453 197 61 5 63 162 9 215
Future Volume (vph) 27 505 1895 4 7 76 1453 197 61 5 63 162 9 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -1% 1% 4%
Storage Length (ft) 375 375 500 100 0 0 0 0
Storage Lanes 1 1 1 1 1 0 0 2
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 0 1743 3486 1560 0 1778 3557 1591 1761 1594 0 0 1743 2731
Flt Permitted 0.068 0.046 0.950 0.955
Satd. Flow (perm) 0 125 3486 1560 0 86 3557 1591 1761 1594 0 0 1743 2731
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 125 122 67 229
Link Speed (mph) 45 45 25 45
Link Distance (ft) 1108 1778 230 106
Travel Time (s) 16.8 26.9 6.3 1.6
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 0.94 0.94
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 566 2016 4 0 88 1546 210 65 72 0 0 182 229
Enter Blocked Intersection No No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right R NA Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 12 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.03 1.03 1.03
Turning Speed (mph) 9 15 9 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1 0 1 1 1 1 1
Detector Template Left Left Left
Leading Detector (ft) 20 55 306 0 20 60 306 0 40 55 20 60 60
Trailing Detector (ft) 0 -5 300 0 0 0 300 0 0 -5 0 0 0
Detector 1 Position(ft) 0 -5 300 0 0 0 300 0 0 -5 0 0 0
Detector 1 Size(ft) 20 60 6 20 20 60 6 20 40 60 20 60 60
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 15.0 0.0 0.0 0.0 15.0 0.0 0.0 3.0 10.0 0.0 3.0 15.0
Turn Type D.P+P D.P+P NA Perm D.P+P D.P+P NA Perm Split NA Split NA Prot
Protected Phases 5 5 2 1 1 6 3 3 4 4 4
Permitted Phases 6 6 2 2 2 6
Detector Phase 5 5 2 2 1 1 6 6 3 3 4 4 4
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 12.0 7.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 20.0 20.0 14.0 14.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0
Total Split (s) 42.0 42.0 92.0 92.0 14.0 14.0 64.0 64.0 15.0 15.0 19.0 19.0 19.0
Total Split (%) 30.0% 30.0% 65.7% 65.7% 10.0% 10.0% 45.7% 45.7% 10.7% 10.7% 13.6% 13.6% 13.6%
Yellow Time (s) 3.0 3.0 4.6 4.6 3.0 3.0 4.6 4.6 4.2 4.2 3.1 3.1 3.1
All-Red Time (s) 3.3 3.3 2.0 2.0 2.8 2.8 2.0 2.0 1.9 1.9 3.2 3.2 3.2
Lost Time Adjust (s) -1.3 -1.6 -1.6 -0.8 -1.6 -1.6 -1.1 -1.1 -1.3 -1.3
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lead Lag Lag Lag Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max C-Max None None C-Max C-Max None None None None None
Act Effct Green (s) 96.0 87.0 87.0 96.0 59.0 59.0 9.4 9.4 14.6 14.6
Actuated g/C Ratio 0.69 0.62 0.62 0.69 0.42 0.42 0.07 0.07 0.10 0.10
v/c Ratio 1.10 0.93 0.00 0.53 1.03 0.28 0.55 0.42 1.01 0.47
Control Delay 110.9 33.0 0.0 26.8 50.0 2.6 80.8 23.7 129.9 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 110.9 33.0 0.0 26.8 50.0 2.6 80.8 23.7 129.9 10.3
LOS F C A C D A F C F B
Approach Delay 50.0 43.5 50.8 63.2
Approach LOS D D D E
Queue Length 50th (ft) ~535 822 0 36 ~801 26 58 4 ~179 0
Queue Length 95th (ft) #769 966 0 m60 #918 25 110 56 #338 44



Knightdale Gateway Build-out PM (2034) - Improved
1: Old Milburnie Road & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1028 1698 150 26
Turn Bay Length (ft) 375 375 500 100
Base Capacity (vph) 513 2166 1016 167 1499 741 125 176 181 489
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.10 0.93 0.00 0.53 1.03 0.28 0.52 0.41 1.01 0.47

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 21 (15%), Referenced to phase 2:EBWB and 6:EBWB, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 48.7 Intersection LOS: D
Intersection Capacity Utilization 99.7% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Old Milburnie Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2034) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 20 2147 40 41 1652 52 11 4 8 134 9 51
Future Volume (vph) 7 20 2147 40 41 1652 52 11 4 8 134 9 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 225 200 150 0 0 0 0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (ft) 100 100 25 25
Satd. Flow (prot) 0 1615 3539 1583 1770 3539 1468 0 1736 0 1752 1520 0
Flt Permitted 0.950 0.950 0.864 0.742
Satd. Flow (perm) 0 1615 3539 1583 1770 3539 1468 0 1537 0 1369 1520 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 86 86 8 54
Link Speed (mph) 45 45 25 30
Link Distance (ft) 1778 1589 405 118
Travel Time (s) 26.9 24.1 11.0 2.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 15% 2% 2% 2% 2% 10% 2% 2% 2% 3% 2% 10%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 28 2260 42 43 1739 55 0 24 0 141 63 0
Enter Blocked Intersection No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 36 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 0 1 1 1 1
Detector Template Left Left Left
Leading Detector (ft) 20 40 306 0 40 306 0 20 40 40 40
Trailing Detector (ft) 0 0 300 0 0 300 0 0 0 0 0
Detector 1 Position(ft) 0 0 300 0 0 300 0 0 0 0 0
Detector 1 Size(ft) 20 40 6 20 40 6 20 20 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot Prot NA Perm Prot NA Perm Perm NA Perm NA
Protected Phases 5 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 12.0 7.0 12.0 12.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 20.0 20.0 15.0 20.0 20.0 15.0 15.0 15.0 15.0
Total Split (s) 15.0 15.0 95.0 95.0 15.0 95.0 95.0 30.0 30.0 30.0 30.0
Total Split (%) 10.7% 10.7% 67.9% 67.9% 10.7% 67.9% 67.9% 21.4% 21.4% 21.4% 21.4%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 9.6 97.2 97.2 9.9 100.3 100.3 20.7 20.7 20.7
Actuated g/C Ratio 0.07 0.69 0.69 0.07 0.72 0.72 0.15 0.15 0.15
v/c Ratio 0.25 0.92 0.04 0.34 0.69 0.05 0.10 0.70 0.23
Control Delay 47.5 9.8 0.1 77.5 8.7 0.2 37.7 74.2 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.5 9.8 0.1 77.5 8.7 0.2 37.7 74.2 17.6
LOS D A A E A A D E B
Approach Delay 10.1 10.1 37.7 56.7
Approach LOS B B D E
Queue Length 50th (ft) 24 154 0 33 483 1 13 123 7
Queue Length 95th (ft) m27 m#1223 m0 m63 640 m1 40 194 49



Knightdale Gateway Build-out PM (2034) - Improved
2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1698 1509 325 38
Turn Bay Length (ft) 225 225 200 150
Base Capacity (vph) 115 2456 1125 128 2534 1075 281 244 315
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.92 0.04 0.34 0.69 0.05 0.09 0.58 0.20

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 136 (97%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Westover Drive/Farmwell Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2034) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 178 1891 294 35 402 1479 446 147 49 227 268 124 149
Future Volume (vph) 9 178 1891 294 35 402 1479 446 147 49 227 268 124 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 3% -3% -2% 1%
Storage Length (ft) 200 200 575 375 200 50 0 0
Storage Lanes 3 1 1 1 1 1 2 1
Taper Length (ft) 300 100 100 25
Satd. Flow (prot) 0 3365 5009 1560 0 1796 5111 1607 3467 1650 0 3416 1853 1575
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 0 3363 5009 1560 0 1796 5111 1587 3467 1650 0 3416 1853 1575
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 149 317 132 128
Link Speed (mph) 45 45 35 25
Link Distance (ft) 746 963 562 518
Travel Time (s) 11.3 14.6 10.9 14.1
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 12% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 201 2033 316 0 470 1590 480 158 297 0 288 133 160
Enter Blocked Intersection No No No No No No No No No No No No No No
Lane Alignment R NA Left Left Right R NA Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.02 1.02 1.02 1.02 0.98 0.98 0.98 0.98 0.99 0.99 0.99 1.01 1.01 1.01
Turning Speed (mph) 9 15 9 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1 0 1 1 1 1 1
Detector Template Left Left
Leading Detector (ft) 20 40 306 0 20 40 306 0 50 40 40 40 40
Trailing Detector (ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Position(ft) 0 0 300 0 0 0 300 0 -10 0 0 0 0
Detector 1 Size(ft) 20 40 6 20 20 40 6 20 60 40 40 40 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 10.0 0.0 0.0 15.0
Turn Type Prot Prot NA pm+ov Prot Prot NA pm+ov Prot NA Prot NA pm+ov
Protected Phases 5! 5 2 3 1 1 6 7 3 8 7 4 5!
Permitted Phases 2 6 4
Detector Phase 5 5 2 3 1 1 6 7 3 8 7 4 5
Switch Phase
Minimum Initial (s) 7.0 7.0 12.0 7.0 7.0 7.0 12.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 15.0 15.0 19.0 15.0 15.0 15.0 20.0 15.0 15.0 16.0 15.0 15.0 15.0
Total Split (s) 19.0 19.0 63.0 15.0 41.0 41.0 85.0 17.0 15.0 19.0 17.0 21.0 19.0
Total Split (%) 13.6% 13.6% 45.0% 10.7% 29.3% 29.3% 60.7% 12.1% 10.7% 13.6% 12.1% 15.0% 13.6%
Yellow Time (s) 3.0 3.0 4.3 3.0 3.0 3.0 4.8 3.0 3.0 4.0 3.0 3.1 3.0
All-Red Time (s) 3.9 3.9 1.7 3.9 3.5 3.5 1.7 3.9 3.9 3.1 3.9 3.7 3.9
Lost Time Adjust (s) -1.9 -1.0 -1.9 -1.5 -1.5 -1.9 -1.9 -2.1 -1.9 -1.8 -1.9
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lag Lag Lag Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None C-Max None None None C-Max None None None None None None
Act Effct Green (s) 13.2 58.0 74.5 36.0 80.8 92.8 11.5 14.0 12.0 14.5 27.7
Actuated g/C Ratio 0.09 0.41 0.53 0.26 0.58 0.66 0.08 0.10 0.09 0.10 0.20
v/c Ratio 0.64 0.98 0.35 1.02 0.54 0.41 0.56 1.05 0.99 0.70 0.39
Control Delay 65.8 34.7 2.0 81.5 8.0 1.1 70.4 99.8 112.4 79.5 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.8 34.7 2.0 81.5 8.0 1.1 70.4 99.8 112.4 79.5 11.3
LOS E C A F A A E F F E B
Approach Delay 33.1 20.3 89.6 77.0
Approach LOS C C F E



Knightdale Gateway Build-out PM (2034) - Improved
3: Hodge Road & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 87 647 35 ~461 119 0 73 ~178 137 117 19
Queue Length 95th (ft) m100 #774 m34 #667 158 1 112 #370 #234 190 70
Internal Link Dist (ft) 666 883 482 438
Turn Bay Length (ft) 200 200 575 375 200
Base Capacity (vph) 336 2075 899 461 2951 1161 284 283 292 211 422
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.98 0.35 1.02 0.54 0.41 0.56 1.05 0.99 0.63 0.38

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 82 (59%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 36.2 Intersection LOS: D
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
!    Phase conflict between lane groups.

Splits and Phases:     3: Hodge Road & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2034) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 2226 127 255 1625 0 0 0 0 0 0 766
Future Volume (vph) 0 2226 127 255 1625 0 0 0 0 0 0 766
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 1% -1% 0% 2%
Satd. Flow (prot) 0 5060 1575 1778 3557 0 0 0 0 0 0 1580
Flt Permitted 0.040
Satd. Flow (perm) 0 5060 1575 75 3557 0 0 0 0 0 0 1580
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 138 102
Link Speed (mph) 45 45 35 35
Link Distance (ft) 963 225 613 525
Travel Time (s) 14.6 3.4 11.9 10.2
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 3% 2% 2% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2446 140 280 1786 0 0 0 0 0 0 842
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left R NA
Median Width(ft) 24 36 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 0.99 0.99 1.00 1.00 1.00 1.01 1.01 1.01
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 0 1 0 0
Detector Template
Leading Detector (ft) 306 0 60 0 0
Trailing Detector (ft) 300 0 0 0 0
Detector 1 Position(ft) 300 0 0 0 0
Detector 1 Size(ft) 6 20 60 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 15.0 0.0 0.0
Turn Type NA Perm D.P+P NA Free
Protected Phases 2 7 2 7
Permitted Phases 2 2 Free
Detector Phase 2 2 7 2 7
Switch Phase
Minimum Initial (s) 12.0 12.0 7.0
Minimum Split (s) 19.0 19.0 15.0
Total Split (s) 100.0 100.0 40.0
Total Split (%) 71.4% 71.4% 28.6%
Yellow Time (s) 4.4 4.4 3.0
All-Red Time (s) 1.6 1.6 3.1
Lost Time Adjust (s) -1.0 -1.0 -1.1
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max None
Act Effct Green (s) 103.0 103.0 130.0 140.0 140.0
Actuated g/C Ratio 0.74 0.74 0.93 1.00 1.00
v/c Ratio 0.66 0.12 0.70 0.50 0.53
Control Delay 1.1 0.0 49.6 5.2 1.3
Queue Delay 0.1 0.0 0.0 0.0 0.0
Total Delay 1.1 0.0 49.6 5.2 1.3
LOS A A D A A
Approach Delay 1.1 11.3 1.3
Approach LOS A B A
Queue Length 50th (ft) 20 0 217 196 0
Queue Length 95th (ft) m24 m0 m310 184 0
Internal Link Dist (ft) 883 145 533 445
Turn Bay Length (ft)



Knightdale Gateway Build-out PM (2034) - Improved
4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Base Capacity (vph) 3722 1195 497 3544 1580
Starvation Cap Reductn 162 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.69 0.12 0.56 0.50 0.53

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 44 (31%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 117.9% ICU Level of Service H
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: I-540 Eastbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2034) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 427 2864 0 0 1745 647 134 4 634 0 0 0
Future Volume (vph) 427 2864 0 0 1745 647 134 4 634 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -1% 1% 2% 0%
Storage Length (ft) 500 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 2 0 0
Taper Length (ft) 200 25 25 25
Satd. Flow (prot) 3417 5111 0 0 5060 1575 0 1743 2759 0 0 0
Flt Permitted 0.950 0.954
Satd. Flow (perm) 3417 5111 0 0 5060 1575 0 1743 2759 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 514 76
Link Speed (mph) 45 45 35 35
Link Distance (ft) 848 814 733 573
Travel Time (s) 12.8 12.3 14.3 11.2
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 2% 2% 2% 2% 2% 3% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 436 2922 0 0 1781 660 0 141 647 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 36 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 1.01 1.01 1.01 1.01 1.01 1.01 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 0 1 1 1
Detector Template Left
Leading Detector (ft) 60 330 306 0 20 60 40
Trailing Detector (ft) 0 300 300 0 0 0 0
Detector 1 Position(ft) 0 300 300 0 0 0 0
Detector 1 Size(ft) 60 30 6 20 20 60 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 15.0
Turn Type Prot NA NA Perm Perm NA Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4 4
Detector Phase 5 2 6 6 4 4 4
Switch Phase
Minimum Initial (s) 7.0 12.0 12.0 12.0 7.0 7.0 7.0
Minimum Split (s) 15.0 20.0 20.0 20.0 15.0 15.0 15.0
Total Split (s) 30.0 97.0 67.0 67.0 43.0 43.0 43.0
Total Split (%) 21.4% 69.3% 47.9% 47.9% 30.7% 30.7% 30.7%
Yellow Time (s) 3.0 4.6 4.4 4.4 3.7 3.7 3.7
All-Red Time (s) 3.3 1.6 2.0 2.0 2.7 2.7 2.7
Lost Time Adjust (s) -1.3 -1.2 -1.4 -1.4 -1.4 -1.4
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
Act Effct Green (s) 25.0 96.3 66.3 66.3 33.7 33.7
Actuated g/C Ratio 0.18 0.69 0.47 0.47 0.24 0.24
v/c Ratio 0.71 0.83 0.74 0.65 0.34 0.90
Control Delay 42.5 5.9 33.0 9.4 45.3 61.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.5 5.9 33.0 9.4 45.3 61.1
LOS D A C A D E
Approach Delay 10.6 26.6 58.2
Approach LOS B C E
Queue Length 50th (ft) 186 172 481 84 106 289



Knightdale Gateway Build-out PM (2034) - Improved
5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd) 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (ft) 240 209 566 230 165 364
Internal Link Dist (ft) 768 734 653 493
Turn Bay Length (ft) 500
Base Capacity (vph) 610 3514 2395 1016 473 804
Starvation Cap Reductn 0 6 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.83 0.74 0.65 0.30 0.80

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 63 (45%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     5: I-540 Westbound Ramps & US 64 Bus (Knightdale Blvd)



Knightdale Gateway Build-out PM (2034) - Improved
6: Old Milburnie Road & Farmwell Road 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 10 17 701 5 6 375
Future Volume (vph) 10 17 701 5 6 375
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 4%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Satd. Flow (prot) 1674 0 1861 0 0 3465
Flt Permitted 0.981 0.999
Satd. Flow (perm) 1674 0 1861 0 0 3465
Link Speed (mph) 35 45 45
Link Distance (ft) 787 106 1670
Travel Time (s) 15.3 1.6 25.3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Shared Lane Traffic (%)
Lane Group Flow (vph) 29 0 751 0 0 405
Enter Blocked Intersection 1 veh No Yes No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 12
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.03 1.03
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min) 15



Knightdale Gateway Build-out PM (2034) - Improved
6: Old Milburnie Road & Farmwell Road 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 17 701 5 6 375
Future Vol, veh/h 10 17 701 5 6 375
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 4
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 18 746 5 6 399

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 961 749 0 0 751 0
          Stage 1 749 - - - - -
          Stage 2 212 - - - - -
Critical Hdwy 6.63 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 269 411 - - 856 -
          Stage 1 466 - - - - -
          Stage 2 804 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 267 411 - - 856 -
Mov Cap-2 Maneuver 267 - - - - -
          Stage 1 466 - - - - -
          Stage 2 797 - - - - -

Approach WB NB SB
HCM Control Delay, s 16.5 0 0.1
HCM LOS C

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 343 856 -
HCM Lane V/C Ratio - - 0.084 0.007 -
HCM Control Delay (s) - - 16.5 9.2 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.3 0 -



Knightdale Gateway Build-out PM (2034) - Improved
SimTraffic Performance Report 10/20/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2034) - Improved.syn
Kimley-Horn SimTraffic Report

7: Farmwell Road & Milburnie Lake Drive Performance by approach

Approach EB WB NB SB All
Denied Del/Veh (s) 12.4 0.1 0.0 1.6 4.7
Total Del/Veh (s) 234.1 57.5 0.8 101.3 118.8



Knightdale Gateway Build-out PM (2034) - Improved
Queuing and Blocking Report 10/20/2023

K:\RAL_TPTO\_Traffic\017360007 Farmwell Road Site\October 2023 Trip Gen Evaluation\T4 - Analysis\Synchro\Build-out (2034) - Improved.syn
Kimley-Horn SimTraffic Report

Intersection: 7: Farmwell Road & Milburnie Lake Drive

Movement EB WB NB SB SB
Directions Served LTR LTR LTR LT TR
Maximum Queue (ft) 301 96 18 192 111
Average Queue (ft) 189 26 1 89 14
95th Queue (ft) 353 78 11 202 62
Link Distance (ft) 302 267 20 916
Upstream Blk Time (%) 18 1
Queuing Penalty (veh) 18 1
Storage Bay Dist (ft) 225
Storage Blk Time (%) 5
Queuing Penalty (veh) 2



Knightdale Gateway Build-out PM (2034) - Improved
8: Farmwell Road & West Site Access 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 4 14 24 21 83 9
Future Volume (vph) 4 14 24 21 83 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1844 1747 0 1759 0
Flt Permitted 0.990 0.957
Satd. Flow (perm) 0 1844 1747 0 1759 0
Link Speed (mph) 35 35 25
Link Distance (ft) 675 375 278
Travel Time (s) 13.1 7.3 7.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 20 50 0 102 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 60 60 60 60
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 16.0% ICU Level of Service A
Analysis Period (min) 15



Knightdale Gateway Build-out PM (2034) - Improved
8: Farmwell Road & West Site Access 10/20/2023

PM Peak Hour Knightdale Gateway 2:47 pm 12/21/2021 Build-out PM (2034) - Improved
Kimley-Horn Synchro 11 Report

Intersection
Int Delay, s/veh 5.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 14 24 21 83 9
Future Vol, veh/h 4 14 24 21 83 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 16 27 23 92 10

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 50 0 - 0 63 39
          Stage 1 - - - - 39 -
          Stage 2 - - - - 24 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1557 - - - 943 1033
          Stage 1 - - - - 983 -
          Stage 2 - - - - 999 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1557 - - - 940 1033
Mov Cap-2 Maneuver - - - - 940 -
          Stage 1 - - - - 980 -
          Stage 2 - - - - 999 -

Approach EB WB SB
HCM Control Delay, s 1.6 0 9.3
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1557 - - - 948
HCM Lane V/C Ratio 0.003 - - - 0.108
HCM Control Delay (s) 7.3 0 - - 9.3
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.4
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Signal Plans 

 

 




		2023-10-20T11:53:40-0700
	Digitally verifiable PDF exported from www.docusign.com




