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LEGEND:                                                                  

TURNING MOVEMENT VOLUME AM (PM)

Rock Pointe Crossing

Transportation Impact Analysis
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Figure 4: Combined 2020 Existing Peak Hour Traffic
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Land Use: 853
Convenience Market with Gasoline Pumps

Description

This land use includes convenience markets with gasoline pumps where the primary business is the 
selling of convenience items, not the fueling of motor vehicles. The sites included in this land use 
category have the following two specific characteristics:

• The gross floor area of the convenience market is at least 2,000 gross square feet

• The number of vehicle fueling positions is less than 10

Convenience market (Land Use 851), gasoline/service station (Land Use 944), gasoline/service 
station with convenience market (Land Use 945), and super convenience market/gas station (Land 
Use 960) are related uses.

Additional Data

The independent variable, vehicle fueling positions, is defined as the maximum number of vehicles 
that can be fueled simultaneously.

Time-of-day distribution data for this land use are presented in Appendix A. For the 31 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday 
were counted between 7:30 and 8:30 a.m. and 4:45 and 5:45 p.m., respectively.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN), 
Arkansas, Delaware, Florida, Indiana, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, New 
Hampshire, Rhode Island, South Dakota, Texas, Vermont, and Washington.

Source Numbers

221, 274, 288, 300, 340, 350, 351, 352, 355, 359, 718, 810, 813, 853, 882, 883, 888, 926, 927, 936, 977

Convenience Market  wit h Gasoline Pumps
(853)

Vehicle T rip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Locat ion: General Urban/Suburban
Number of Studies: 34

1000 Sq. Ft. GFA: 3
Directional Distribution: 50% entering, 50% exiting

Vehicle T rip Generation per 1000 Sq. Ft . GFA
Average Rate Range of Rates Standard Deviation

624.20 115.13 - 1167.27 283.35

Data Plot and Equat ion

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Sit e Average Rat e

Fitted Curve Equation:  Not Given R²= ****
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334 Trip Generation Manual 10th Edition • Volume 2: Data • Retail (Land Uses 800–899)
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Convenience Market with Gasoline Pumps
(853)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 36

Avg. Num. of Vehicle Fueling Positions: 5
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

322.50 68.50 - 701.00 173.92

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Vehicle Fueling Positions

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Gen Manual, 10th Edition Institute of Transportation Engineers
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Convenience Market with Gasoline Pumps
(853)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 59

Avg. Num. of Vehicle Fueling Positions: 6
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

20.76 3.75 - 50.00 9.88

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Vehicle Fueling Positions

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Gen Manual, 10th Edition Institute of Transportation Engineers
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Convenience Market with Gasoline Pumps
(853)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,

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

Setting/Location: General Urban/Suburban
Number of Studies: 69

Avg. Num. of Vehicle Fueling Positions: 6
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

23.04 5.75 - 57.80 11.91

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Vehicle Fueling Positions

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Gen Manual, 10th Edition Institute of Transportation Engineers
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Land Use: 934
Fast-Food Restaurant with Drive-Through Window

Description

This category includes fast-food restaurants with drive-through windows. This type of restaurant is 
characterized by a large drive-through clientele, long hours of service (some are open for breakfast, 
all are open for lunch and dinner, some are open late at night or 24 hours a day) and high turnover 
rates for eat-in customers. These limited-service eating establishments do not provide table service. 
Non-drive-through patrons generally order at a cash register and pay before they eat. Fast casual 
restaurant (Land Use 930), high-turnover (sit-down) restaurant (Land Use 932), fast-food restaurant 
without drive-through window (Land Use 933), and fast-food restaurant with drive-through window 
and no indoor seating (Land Use 935) are related uses.

Additional Data

Users should exercise caution when applying statistics during the AM peak periods, as the 
sites contained in the database for this land use may or may not be open for breakfast. In 
cases where it was confirmed that the sites were not open for breakfast, data for the AM peak 
hour of the adjacent street traffic were removed from the database.

The outdoor seating area is not included in the overall gross floor area. Therefore, the number of 
seats may be a more reliable independent variable on which to establish trip generation rates for 
facilities having significant outdoor seating.

Time-of-day distribution data for this land use for a weekday, Saturday, and Sunday are presented in 
Appendix A. For the 46 general urban/suburban sites with data, the overall highest vehicle volumes 
during the AM and PM on a weekday were counted between 11:45 a.m. and 12:45 p.m. and 12:00 
and 1:00 p.m., respectively. For the one dense multi-use urban site with data, the same AM and PM 
peak hours were observed.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alaska, Alberta 
(CAN), California, Colorado, Florida, Indiana, Kentucky, Maryland, Massachusetts, Minnesota, 
Montana, New Hampshire, New Jersey, New York, North Carolina, Ohio, Pennsylvania, South 
Dakota, Texas, Vermont, Virginia, Washington, and Wisconsin.

Source Numbers

163, 164, 168, 180, 181, 241, 245, 278, 294, 300, 301, 319, 338, 340, 342, 358, 389, 438, 502, 552, 
577, 583, 584, 617, 640, 641, 704, 715, 728, 810, 866, 867, 869, 885, 886, 927, 935, 962, 977

156 Trip Generation Manual 10th Edition • Volume 2: Data • Services (Land Uses 900–999)
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Fast-Food Restaurant with Drive-Through Window
(934)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 67

Avg. 1000 Sq. Ft. GFA: 3
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

470.95 98.89 - 1137.66 244.44

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Gen Manual, 10th Edition Institute of Transportation Engineers
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Fast-Food Restaurant with Drive-Through Window
(934)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 111

Avg. 1000 Sq. Ft. GFA: 4
Directional Distribution: 51% entering, 49% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

40.19 0.38 - 164.25 28.78

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Gen Manual, 10th Edition Institute of Transportation Engineers
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Fast-Food Restaurant with Drive-Through Window
(934)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

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

Setting/Location: General Urban/Suburban
Number of Studies: 185

Avg. 1000 Sq. Ft. GFA: 3
Directional Distribution: 52% entering, 48% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

32.67 8.17 - 117.22 17.87

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Gen Manual, 10th Edition Institute of Transportation Engineers
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Project Name: Organization:
Project Location: Performed By:

Scenario Description: Date:
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 0
Retail 853 10 Pumps 208 104 104
Restaurant 934 1,900              SF 76 39 37
Cinema/Entertainment 0
Residential 0
Hotel 0
All Other Land Uses2 0

284 143 141

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized
Office
Retail 1.00 0% 0% 1.00 0% 0%
Restaurant 1.00 0% 0% 1.00 0% 0%
Cinema/Entertainment
Residential
Hotel
All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 0 14 0 0
Restaurant 0 5 0 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 0 0 0
Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 284 143 141 Office N/A N/A
Internal Capture Percentage 13% 13% 13% Retail 5% 13%

Restaurant 36% 14%
External Vehicle-Trips5 246 124 122 Cinema/Entertainment N/A N/A
External Transit-Trips6 0 0 0 Residential N/A N/A
External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

Rutledge Pike

AM Street Peak Hour

Cannon & Cannon, Inc.
Wesley Stokes, PE

2022
7/12/2021

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6Person-Trips
*Indicates computation that has been rounded to the nearest whole number.

3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).
4Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 
to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*
Destination (To)

Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0
0

Cinema/Entertainment

Development Data (For Information Only )

0
0
0

Estimated Vehicle-Trips3
Land Use

Kenjo Market w/ Fast Food
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Project Name:
Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*
Office 1.00 0 0 1.00 0 0
Retail 1.00 104 104 1.00 104 104
Restaurant 1.00 39 39 1.00 37 37
Cinema/Entertainment 1.00 0 0 1.00 0 0
Residential 1.00 0 0 1.00 0 0
Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 30 14 15 0
Restaurant 11 5 1 1
Cinema/Entertainment 0 0 0 0 0
Residential 0 0 0 0
Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel
Office 33 9 0 0
Retail 0 20 0 0
Restaurant 0 8 0 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 18 8 0
Hotel 0 4 2 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 0 0 0 0 0 0
Retail 5 99 104 99 0 0
Restaurant 14 25 39 25 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 0 0 0 0 0 0
Hotel 0 0 0 0 0 0
All Other Land Uses3 0 0 0 0 0 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 0 0 0 0 0 0
Retail 14 90 104 90 0 0
Restaurant 5 32 37 32 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 0 0 0 0 0 0
Hotel 0 0 0 0 0 0
All Other Land Uses3 0 0 0 0 0 0

Land Use
Table 7-A (D): Entering Trips

2Person-Trips

Person-Trip Estimates

Kenjo Market w/ Fast Food
AM Street Peak Hour

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends
Table 7-A (O): Exiting Trips

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

External Trips by Mode*

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

0

*Indicates computation that has been rounded to the nearest whole number.

0
0
0

0
0

Destination (To)
Cinema/Entertainment

0

3Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Destination Land Use

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)

B-11



Project Name: Organization:
Project Location: Performed By:

Scenario Description: Date:
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 0
Retail 853 10                  Pumps 230 115 115
Restaurant 934 1,900             SF 62 32 30
Cinema/Entertainment 0
Residential 0
Hotel 0
All Other Land Uses2 0

292 147 145

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized
Office
Retail 1.00 0% 0% 1.00 0% 0%
Restaurant 1.00 0% 0% 1.00 0% 0%
Cinema/Entertainment
Residential
Hotel
All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 0 9 0 0
Restaurant 0 12 0 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 0 0 0
Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 292 147 145 Office N/A N/A
Internal Capture Percentage 14% 14% 14% Retail 10% 8%

Restaurant 28% 40%
External Vehicle-Trips5 250 126 124 Cinema/Entertainment N/A N/A
External Transit-Trips6 0 0 0 Residential N/A N/A
External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.
2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.
3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6Person-Trips

0
0

0
0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment
0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool
Kenjo Market w/ Fast Food Cannon & Cannon, Inc.

Rutledge Pike Wesley Stokes, PE

*Indicates computation that has been rounded to the nearest whole number.
Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

7/12/2021
2022

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

B-12



Project Name:
Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*
Office 1.00 0 0 1.00 0 0
Retail 1.00 115 115 1.00 115 115
Restaurant 1.00 32 32 1.00 30 30
Cinema/Entertainment 1.00 0 0 1.00 0 0
Residential 1.00 0 0 1.00 0 0
Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 2 33 30 6
Restaurant 1 12 5 2
Cinema/Entertainment 0 0 0 0 0
Residential 0 0 0 0
Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel
Office 9 1 0 0
Retail 0 9 0 0
Restaurant 0 58 0 0
Cinema/Entertainment 0 5 1 0 0
Residential 0 12 4 0
Hotel 0 2 2 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 0 0 0 0 0 0
Retail 12 103 115 103 0 0
Restaurant 9 23 32 23 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 0 0 0 0 0 0
Hotel 0 0 0 0 0 0
All Other Land Uses3 0 0 0 0 0 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 0 0 0 0 0 0
Retail 9 106 115 106 0 0
Restaurant 12 18 30 18 0 0
Cinema/Entertainment 0 0 0 0 0 0
Residential 0 0 0 0 0 0
Hotel 0 0 0 0 0 0
All Other Land Uses3 0 0 0 0 0 0

0

0

2

0

0

3Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Table 9-P (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

Person-Trip Estimates External Trips by Mode*

0

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

2Person-Trips

0
0

Table 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

*Indicates computation that has been rounded to the nearest whole number.

Kenjo Market w/ Fast Food
PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips

Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Destination (To)
Cinema/Entertainment

Cinema/Entertainment
0
5

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at McCalla
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street McCalla / Rock Pointe
Analysis Year 2021 North/South Street Rutledge Pike
Time Analyzed AM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2021 Existing

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 1 0 0 0 2 0 0 1 2 0
Configuration LR T TR L T
Volume (veh/h) 9 41 295 5 0 52 323
Percent Heavy Vehicles (%) 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 54 57
Capacity, c (veh/h) 708 1223
v/c Ratio 0.08 0.05
95% Queue Length, Q₉₅ (veh) 0.2 0.1
Control Delay (s/veh) 10.5 8.1
Level of Service (LOS) B A
Approach Delay (s/veh) 10.5 1.1
Approach LOS B

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ TWSC Version 7.9 Generated: 7/21/2021 3:01:23 PM
Rutledge at McCalla-Rock Pointe - Existing AM.xtw
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at McCalla
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street McCalla / Rock Pointe
Analysis Year 2021 North/South Street Rutledge Pike
Time Analyzed PM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2021 Existing

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 1 0 0 0 2 0 0 1 2 0
Configuration LR T TR L T
Volume (veh/h) 15 34 456 28 0 79 208
Percent Heavy Vehicles (%) 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 53 86
Capacity, c (veh/h) 504 1030
v/c Ratio 0.11 0.08
95% Queue Length, Q₉₅ (veh) 0.4 0.3
Control Delay (s/veh) 13.0 8.8
Level of Service (LOS) B A
Approach Delay (s/veh) 13.0 2.4
Approach LOS B

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ TWSC Version 7.9 Generated: 7/21/2021 3:02:35 PM
Rutledge at McCalla-Rock Pointe - Existing PM.xtw
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at McCalla
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street McCalla / Rock Pointe
Analysis Year 2022 North/South Street Rutledge Pike
Time Analyzed AM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2022 Background

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 1 0 0 0 2 0 0 1 2 0
Configuration LR T TR L T
Volume (veh/h) 9 42 299 5 0 53 328
Percent Heavy Vehicles (%) 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 55 58
Capacity, c (veh/h) 706 1219
v/c Ratio 0.08 0.05
95% Queue Length, Q₉₅ (veh) 0.3 0.1
Control Delay (s/veh) 10.5 8.1
Level of Service (LOS) B A
Approach Delay (s/veh) 10.5 1.1
Approach LOS B

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ TWSC Version 7.9 Generated: 7/21/2021 3:04:32 PM
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at McCalla
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street McCalla / Rock Pointe
Analysis Year 2022 North/South Street Rutledge Pike
Time Analyzed PM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2022 Background

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 1 0 0 0 2 0 0 1 2 0
Configuration LR T TR L T
Volume (veh/h) 15 35 463 28 0 80 211
Percent Heavy Vehicles (%) 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 54 87
Capacity, c (veh/h) 501 1023
v/c Ratio 0.11 0.08
95% Queue Length, Q₉₅ (veh) 0.4 0.3
Control Delay (s/veh) 13.1 8.8
Level of Service (LOS) B A
Approach Delay (s/veh) 13.1 2.4
Approach LOS B
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at McCalla
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street McCalla / Rock Pointe
Analysis Year 2022 North/South Street Rutledge Pike
Time Analyzed AM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2022 Combined

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 2 0 0 1 2 0
Configuration LTR LTR L T TR L T TR
Volume (veh/h) 55 3 52 9 3 42 0 62 267 5 0 53 327 10
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
Critical Headway (sec) 7.56 6.56 6.96 7.56 6.56 6.96 4.16 4.16
Base Follow-Up Headway (sec) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
Follow-Up Headway (sec) 3.53 4.03 3.33 3.53 4.03 3.33 2.23 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 120 59 67 58
Capacity, c (veh/h) 378 572 1182 1255
v/c Ratio 0.32 0.10 0.06 0.05
95% Queue Length, Q₉₅ (veh) 1.3 0.3 0.2 0.1
Control Delay (s/veh) 18.9 12.0 8.2 8.0
Level of Service (LOS) C B A A
Approach Delay (s/veh) 18.9 12.0 1.5 1.1
Approach LOS C B
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at McCalla
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street McCalla / Rock Pointe
Analysis Year 2022 North/South Street Rutledge Pike
Time Analyzed PM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2022 Combined

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 2 0 0 1 2 0
Configuration LTR LTR L T TR L T TR
Volume (veh/h) 56 3 54 15 3 35 0 63 429 28 0 53 210 10
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
Critical Headway (sec) 7.56 6.56 6.96 7.56 6.56 6.96 4.16 4.16
Base Follow-Up Headway (sec) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
Follow-Up Headway (sec) 3.53 4.03 3.33 3.53 4.03 3.33 2.23 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 123 58 68 58
Capacity, c (veh/h) 403 408 1318 1056
v/c Ratio 0.30 0.14 0.05 0.05
95% Queue Length, Q₉₅ (veh) 1.3 0.5 0.2 0.2
Control Delay (s/veh) 17.8 15.3 7.9 8.6
Level of Service (LOS) C C A A
Approach Delay (s/veh) 17.8 15.3 1.0 1.7
Approach LOS C C
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at Second Access
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street Secondary Access (RIRO)
Analysis Year 2022 North/South Street Rutledge Pike
Time Analyzed AM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2022 Combined

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 1 0 0 0 0 0 2 0 0 0 2 0
Configuration R T T TR
Volume (veh/h) 13 367 358 49
Percent Heavy Vehicles (%) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 6.9
Critical Headway (sec) 6.96
Base Follow-Up Headway (sec) 3.3
Follow-Up Headway (sec) 3.33

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 14
Capacity, c (veh/h) 779
v/c Ratio 0.02
95% Queue Length, Q₉₅ (veh) 0.1
Control Delay (s/veh) 9.7
Level of Service (LOS) A
Approach Delay (s/veh) 9.7
Approach LOS A
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HCS7 Two-Way Stop-Control Report
General Information Site Information

Analyst Wesley Stokes Intersection Rutledge at Second Access
Agency/Co. Cannon & Cannon, Inc. Jurisdiction Knoxville
Date Performed 7/21/2021 East/West Street Secondary Access (RIRO)
Analysis Year 2022 North/South Street Rutledge Pike
Time Analyzed PM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 2022 Combined

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 0 1 0 0 0 0 0 2 0 0 0 2 0
Configuration R T T TR
Volume (veh/h) 12 524 267 50
Percent Heavy Vehicles (%) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 6.9
Critical Headway (sec) 6.96
Base Follow-Up Headway (sec) 3.3
Follow-Up Headway (sec) 3.33

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 13
Capacity, c (veh/h) 838
v/c Ratio 0.02
95% Queue Length, Q₉₅ (veh) 0.0
Control Delay (s/veh) 9.4
Level of Service (LOS) A
Approach Delay (s/veh) 9.4
Approach LOS A

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ TWSC Version 7.9 Generated: 7/21/2021 3:15:48 PM
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 TRAFFIC SIGNAL WARRANT ANALYSIS - VOLUME WARRANTS

Intersection     : Rutledge Pike at Primary Site Access / McCalla Ave / Rock Pointe Dr Are warranting volumes to be adjusted for speeds or built up area? .  .  .  .  .  .  .  .  .  .  .  .  .  .  . No
City or County : Knoxville      Date of Count: Adjustment factor for day of week and month of year of count .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1.00
State : Tennessee      Day of Week of Count: Number of Lanes:  Major Street .  . 2 Minor Street .  .  . 1

     Major Street      Minor Street       Warrant #1A          Warrant #1B    Combination      Warrant #2      Warrant #3
------------------------------------------------- -------------------------- (8 Hr. - Min. Vol.)      (8 Hr. - Interruption) (Warrants 1A & 1B) (Four Hour Vols.) (Peak Hour Vols.)

    Time Actual Volume    Adjusted  Actual    Adjusted Percent of Warrant    Percent of Warrant Percent of Warrant  Warrant     Percent  Warrant     Percent
      Total Volume       Total ----------    ---------- ----------   of   of

 Beginning App #1 App #2 Total    Volum     Volum   Major Minor      Major Minor   Major Minor   Volume     Warrant   Volume     Warrant
------ ------- ------- -------    ----- ----    ----- ----      ----    ----      ---- ----      ---- -----   ----- -----   -----
 6:00 am 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
 7:00 390 334 724 724 110 110 121 73 80 147 101 92 230 48 390 28
 8:00 390 334 724 724 110 110 121 73 80 147 101 92 230 48 390 28

 9:00 am 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****

12:00 noon 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****

 3:00 pm 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
 4:00 300 520 820 820 113 113 137 75 91 151 114 94 190 59 340 33
 5:00 300 520 820 820 113 113 137 75 91 151 114 94 190 59 340 33

 6:00 pm 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****
 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 ***** 0 *****

  Warranting Volumes   Warranting Volumes   Warranting Volumes Warranting Volumes Warranting Volumes
Note:  No adjusment made 600 150 900 75 720 120  From MUTCD Fig. 4-7  From MUTCD Fig. 4-5

 Where more than one minor approach exists use the higher   Total Hours Meeting   Total Hours Meeting   Total Hours Meeting   Total Hours Meeting   Total Hours Meeting
  approach volume   Warrant = 0    Warrant = 0    Warrant = 0    Warrant = 0    Warrant = 0 

 Number of hours shown is the minimum meeting the MUTCD   Warrant Met     No   Warrant Met     No   Warrant Met     No     Warrant Me     No Warrant Me     No
  requirements.  Additional hours outside of the count period may   ***** Major Street volume is so low that no
  meet the MUTCD specified volume levels.   Minor Street warrant exists

Comments: (include any information which may be useful to the reviewer
Major approach considered two lane

Major Street = Rutledge Pike Minor approach considered single lane
Minor Street = Primary Site Access Point / McCalla Ave / Rock Pointe Dr
All volumes included.

Analysis Prepared by: CANNON AND CANNON, INC. Date: 07/22/21 Developed by: T. Darcy Sullivan, P.E.     VC/R1
Wesley Stokes, P.E. Time: 11:37 Distributed by: Tennessee Transportation Assistance Program (TTAP)
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Project No: 00590‐0012
Project Name: Kenjo Market Redevelopment

Notes:

RIGHT‐TURN

VOLUME < 100 100 ‐ 199 200 ‐ 249 250 ‐ 299 300 ‐ 349 350 ‐ 399

Fewer Than 25

25 ‐ 49

50 ‐ 99

100 ‐ 149

150 ‐ 199

200 ‐ 249 Yes

250 ‐ 299 Yes Yes

300 ‐ 349 Yes Yes Yes

350 ‐ 399 Yes Yes Yes Yes

400 ‐ 449 Yes Yes Yes Yes

450 ‐ 499 Yes Yes Yes Yes Yes

500 ‐ 549 Yes Yes Yes Yes Yes

550 ‐ 599 Yes Yes Yes Yes Yes Yes

600 or More Yes Yes Yes Yes Yes Yes

RIGHT‐TURN

VOLUME 350 ‐ 399 400 ‐ 449 450 ‐ 499 500 ‐ 549 550 ‐ 599 = / > 600

Fewer Than 25

25 ‐ 49 Yes Yes

50 ‐ 99 Yes Yes Yes

100 ‐ 149 Yes Yes Yes Yes

150 ‐ 199 Yes Yes Yes Yes Yes

200 ‐ 249 Yes Yes Yes Yes Yes Yes

250 ‐ 299 Yes Yes Yes Yes Yes Yes

300 ‐ 349 Yes Yes Yes Yes Yes Yes

350 ‐ 399 Yes Yes Yes Yes Yes Yes

400 ‐ 449 Yes Yes Yes Yes Yes Yes

450 ‐ 499 Yes Yes Yes Yes Yes Yes

500 ‐ 549 Yes Yes Yes Yes Yes Yes

550 ‐ 599 Yes Yes Yes Yes Yes Yes

600 or More Yes Yes Yes Yes Yes Yes

Right‐Turn Lane

Through Right‐Turn Warranted

Intersection Time Period Volume Volume (Yes / No)

RIRO at Rutledge AM Peak 358 / 2 = 179 49 No

RIRO at Rutledge PM Peak 267 / 2 = 134 50 No

Note: Rutledge Pike has two lanes in southbound direction so through volumes

were divided by two for warrant calculation

* Or through volume only if a left‐turn lane exists

TABLE 5B
 KNOX COUNTY RIGHT‐TURN LANE VOLUME THRESHOLDS

FOR 2‐LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

THROUGH VOLUME PLUS LEFT‐TURN VOLUME *

THROUGH VOLUME PLUS LEFT‐TURN VOLUME *

Source:  Knox County Department of Engineering and Public Works "Access Control and Driveway Design Policy"
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Project No: 00590‐0012
Project Name: Kenjo Market Redevelopment

Notes:

OPPOSING

VOLUME 100 ‐ 149 150 ‐ 199 200 ‐ 249 250 ‐ 299 300 ‐ 349 350 ‐ 399

100 ‐ 149 250 180 140 110 80 70

150 ‐ 199 200 140 105 90 70 60

200 ‐ 249 160 115 85 75 65 55

250 ‐ 299 130 100 75 65 60 50

300 ‐ 349 110 90 70 60 55 45

350 ‐ 399 100 80 65 55 50 40

400 ‐ 449 90 70 60 50 45 35

450 ‐ 499 80 65 55 45 40 30

500 ‐ 549 70 60 45 35 35 25

550 ‐ 599 65 55 40 35 30 25

600 ‐ 649 60 45 35 30 25 25

650 ‐ 699 55 35 35 30 25 20

700 ‐ 749 50 35 30 25 20 20

750 or More 45 35 25 25 20 20

OPPOSING

VOLUME 350 ‐ 399 400 ‐ 449 450 ‐ 499 500 ‐ 549 550 ‐ 599 = / > 600

100 ‐ 149 70 60 50 45 40 35

150 ‐ 199 60 55 45 40 35 30

200 ‐ 249 55 50 40 35 30 30

250 ‐ 299 50 45 35 30 30 30

300 ‐ 349 45 40 35 30 25 25

350 ‐ 399 40 35 30 25 25 20

400 ‐ 449 35 30 30 25 20 20

450 ‐ 499 30 25 25 20 20 20

500 ‐ 549 25 25 20 20 20 15

550 ‐ 599 25 20 20 20 20 15

600 ‐ 649 25 20 20 20 20 15

650 ‐ 699 20 20 20 20 20 15

700 ‐ 749 20 20 20 15 15 15

750 or More 20 20 20 15 15 15

Left‐Turn Lane

Opposing Through Left‐Turn Warrant Warranted

Intersection Time Period Volume Volume Volume Threshold (Yes / No)

Rutledge at Primary AM Peak 337 272 62 60 Yes

Rutledge at Primary PM Peak 220 457 63 40 Yes

* Or through volume only if a right‐turn lane exists

TABLE 5A
 KNOX COUNTY LEFT‐TURN LANE VOLUME THRESHOLDS

FOR 2‐LANE ROADWAYS WITH A PREVAILING SPEED OF 36 TO 45 MPH

THROUGH VOLUME PLUS RIGHT‐TURN VOLUME *

(If the left‐turn volume exceeds the table value a left‐turn lane is needed)

THROUGH VOLUME PLUS RIGHT‐TURN VOLUME *

Source:  Knox County Department of Engineering and Public Works "Access Control and Driveway Design Policy"
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Date: August 18, 2021 

Project Name:  Kenjo Market on Rutledge Pike 

To: Tennessee Department of Transportation, City of Knoxville, and Knoxville-Knox County Planning 

Subject: TIS Comment Response Document for Kenjo Market on Rutledge Pike 

Dear Tennessee Department of Transportation, City of Knoxville, and Knoxville-Knox County Planning 

Staff,  

The following comment response document is submitted to address comments dated August 13, 2021: 

1. Reviewer Comment:  The TIS needs to include additional detail regarding the recommendation for

the northbound left turn lane on Rutledge Pike addressing the following items:

a. Please document the recommended storage and taper lengths for the left-turn lane.

Response:  Comment addressed on page 18 of the Revised TIS. The recommended storage length 

is 75 feet and recommended taper length is 180 feet. The turn lane dimension recommendation 

is also included in the “Executive Summary” and “Conclusions & Recommendations” sections of 

the Revised TIS.

b. The location of the proposed left-turn lane relative to merge area of the two ramps

coming together from Magnolia Avenue and Asheville Highway needs to be referenced

and shown relative to the current geometry and striping of the gore area. Please provide

any initial recommendations for physical barriers (flexible delineators) or other striping

patterns needed to discourage inappropriate maneuvers from vehicles merging in from

the Asheville Highway ramp desiring to use the new left-turn lane.

Response:  Comment addressed on page 18 of the Revised TIS. It is recommended to extend the 

existing solid white channelization line between the two ramps up to the beginning of the left 

turn lane storage to discourage inappropriate maneuvers.  Additionally, the recommendation is 

included in the “Executive Summary” and “Conclusions & Recommendations” sections of the 

Revised TIS. 

2. Reviewer Comment: Regarding the right-in/right-out driveway access – please note any

recommended treatments such as painted or raised channelizing islands to emphasize this

operation especially given the relatively narrow and flush median that may not be highly visible to

exiting motorists.

Response:  Comment addressed on page 19 in the “Conclusions and Recommendations” section 

of the Revised TIS. It is recommended to install a raised concrete channelization island to further 

enforce the right-in / right-out operation. Additionally, the recommendation is included in the 

“Executive Summary” section of the Revised TIS. 
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Kenjo Market on Rutledge Pike TIS Comment Response Document August 18, 2021 
Page 2 of 2 

3. Reviewer Comment: The “Conclusions & Recommendations” section as well as the

recommendations summary included in the Executive Summary need to specifically reference the

creation of the access points and their particular operational considerations including the final

outcome from responding to the first two comments above.

Response:  More details provided in the “Conclusions & Recommendations” (page 19) and 

“Executive Summary” (page 1) sections of the Revised TIS. 

Sincerely, 

Wesley Stokes, P.E. 

08-18-2021
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