














































































































































































































































































































































































































SCALE:1"=5,000'

PROJECT SUMMARY
PROPERTY OWNER: TOWER OWNER:
JULIE H. SIMMONS                 N/A

PROJECT INFORMATION:
SITE NAME: PENN HOLLOW

SITE ADDRESS: 340 PENN HOLLOW RD.
BUCHANAN, VA 24066

APPLICANT INFORMATION:
VERIZON WIRELESS
1831 RADY COURT
RICHMOND, VIRGINIA 23222

CONTACT:
TELEPHONE:
FAX NUMBER:

PROJECT DATA:
ZONING: A1 - AGRICULTURAL
TAX MAP #: 51-36A
DEED REFERENCE: N/A
ACREAGE: N/A
JURISDICTION: BOTETOURT COUNTY
SITE TYPE: RAW LAND
TOWER TYPE: MONOPOLE
TOWER HEIGHT: 199'
LEASE AREA: 5,625 SF (75'x75')

AREA OF DISTURBANCE: 29,598 SF

GEOGRAPHIC COORDINATES:
LATITUDE: N 37°33'15.35 (NAD 83)
LONGITUDE: W 79°44'00.26" (NAD 83)
ELEVATION: 987.9' (AMSL)

LOCATION CODE: 270823

INDEX OF DRAWINGS
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      GENERAL:

T-1 TITLE SHEET
T-2 LEGEND & ABBREVIATIONS

      SURVEY:
SV-1 SURVEY NOTES
SV-2 SITE OVERVIEW
SV-3 SITE SURVEY

      CIVIL:
C-1 COMPOUND DIMENSIONAL PLAN
C-2 ACCESS GRADING PLAN
C-3 ACCESS GRADING PLAN
C-4 COMPOUND GRADING PLAN
C-5 EROSION CONTROL DETAILS
C-6 EROSION CONTROL DETAILS
C-7 TOWER ELEVATION
C-8 FENCE DETAILS
C-9 PLATFORM LAYOUT
C-10 OUTDOOR EQUIPMENT DETAILS
C-11 GEN. PAD FOUNDATION DETAILS
C-12 OUTDOOR EQUIPMENT DETAILS (ISO)
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BUCHANAN VA 24066
PROJECT DESCRIPTION
INSTALLATION AND OPERATION OF ANTENNAS, TOWER, AND
ASSOCIATED EQUIPMENT IN A PROPOSED WIRELESS COMPOUND
LOCATED ON PRIVATE PROPERTY

DIRECTIONS TO SITE:
TAKE I-81 SOUTH TO BUCHANAN VIRGINIA EXIT 167.  CONTIUE ON RT. 11 SOUTH
INTO BUCHANAN VA AND TURN RIGHT ONTO RT.43N/1st STREET.  CONTINUE ON
RT. 43N/1st STREET FOR 4.5 MILES, TURN LEFT ONTO PENN HOLLOW ROAD FOR 0.3
MILES.  SITE LOCATION ON RIGHT.

PROJECT TEAM:

REAL ESTATE:

ZONING:

CONSTRUCTION:

UTILITIES:

ENVIRONMENTAL CONSULTANT:

PHONE No.:

PHONE No:

PHONE No:

PHONE No:

PHONE No:

REV. NO. DESCRIPTION BY DATE

          

REV. NO. DESCRIPTION BY DATE

         

UTILITIES INFORMATION:
POWER: AEP

(800) 366-4357

TELEPHONE: VERIZON
(540) 254-3219

NATURAL GAS:N/A

EMERGENCY INFORMATION:

LOCAL FIRE & EMERGENCY SERVICES
(540) 473 2098

LOCAL EMERGENCY POLICE DISPATCH
(540) 473-8230

340 PENN HOLLOW ROAD

2 WORKING DAYS
BEFORE YOU DIG

811
TOLL FREE

MISS UTILITY

ADA COMPLIANCE:
FACILITY IS UNMANNED
AND NOT FOR HUMAN
HABITATION. SITE WILL
NOT BE SERVED BY
PUBLIC SEWER OR
WATER.

SHEET TOTAL:    34

A&E CONSULTING TEAM

ARCHITECTURE AND ENGINEERING:
ENGINEERING CONCEPTS, INC.
20 S. ROANOKE STREET
FINCASTLE, VA 24090  (540) 473-1253

LAND SURVEYOR:
ENGINEERING CONCEPTS, INC.
20 S. ROANOKE STREET
FINCASTLE, VA 24090  (540) 473-1253

GEOTECHNICAL:
TBD

STRUCTURAL ENGINEERING:
TBD

ELECTRICAL ENGINEERING:
ENGINEERING CONCEPTS, INC.
20 S. ROANOKE STREET
FINCASTLE, VA 24090  (540) 473-1253

CONCEALMENT:
N/A

SITE

SITE

1831 RADY COURT
RICHMOND, VA 23222
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Planning Commission Extract 
Land Use Related Request 

 
Board of Supervisors Action Needed 

 
December 17, 2015 

Request 
Valley Magisterial District: RYT, LLC requests the following: a text amendment to Section 25-284. 
District Requirements, of Chapter 25. Zoning of the Botetourt County Code to increase the 
maximum district size of the Neighborhood-type Shopping Center from nine to twelve acres; to 
rezone, with possible proffered conditions, a 1.781-acre lot from a Business (B-3) Use District and 
Industrial (M-1) Use District to a Shopping Center (SC) Use District; and requests a Special Exception 
Permit on 0.833 acres, with possible conditions, for a convenience store, to include fuel sales, 
located at 2780 Lee Highway (U.S. Route 11), Troutville, VA. The property is located in the southern 
corner of the intersection of Lee Highway and Cloverdale Road (ALT U. S. Route 220), identified on 
the Real Property Identification Maps of Botetourt County as Section 101, Parcel 176.  
  
This land use change request involves the following:  

 Land rezoning (conditions must be proffered, or offered by the applicant). 
 Text Amendment. 
 Change of Proffers. 
 Commission Permit  
 Special Exceptions Permit (the Board has authority to assign conditions). 

  
Planning Commission Recommendation:  
On a vote of 5:0:0:0, the Planning Commission recommended approval of the text amendment to 
increase the maximum district size of the Neighborhood-type shopping center from nine to twelve 
acres. 
 
On a vote of 4:1:0:0, (Mr. Kidd voted to deny) the Planning Commission recommended approval to 
rezone  the 1.781-acre lot from a Business (B-3) Use District and Industrial (M-1) Use District to a 
Shopping Center (SC) Use District with the following proffered conditions: 
 

1. The property will be developed in substantial conformance with the “Rezoning Concept 
Plan and Special Exception Permit Plan for 7-Eleven, Lee Highway and Cloverdale Road, 
Troutville, Botetourt County, Virginia” prepared by Bohler Engineering dated October 28, 
2015.  

2. The Developer shall install any and all turn lanes, tapers, traffic lights, pavement, widening, 
curbing, sidewalks and other road improvements required by VDOT for this project. 

3. No more than five inoperative motor vehicles per lot will be stored on that portion of the 
property not subject to the special exception application.  

 
On a vote of 5:0:0:0, the Planning Commission recommended approval of the convenience store 
Special Exception Permit with the following conditions: 
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1. Prior to submittal of any site plans for review by the Department of Community 
Development, the property will be subdivided into two parcels as shown on the 
“Rezoning Concept Plan and Special Exception Permit Plan for 7-Eleven, Lee Highway 
and Cloverdale Road, Troutville, Botetourt County, Virginia” prepared by Bohler 
Engineering dated October 28, 2015 and described by the metes and bounds 
description on the concept plan. 

2. There shall be no more than 270 square footage of signage on the lot. 
3. Other than one monument sign not to exceed 150 square feet in size, and ten feet in 

height, no free-standing signs shall be permitted. Pole signs,  ground-mounted signs, and 
electronic message board signs are prohibited. The allowed monument sign should be 
set back from the right-of-way at least ten feet from the property line.  

4. No temporary window signs are permitted.  
5. The dumpster shall be gated and enclosed with a solid brick wall in color to match the 

building. 
6. With the exception of the movie kiosk, the CO2 tank and propane cage, no outdoor 

vending machines or display of merchandise shall be permitted.  
7. Any vacuum or air pump machines shall be screened with evergreen plant material if 

adjacent to the right-of-way, and shall be depicted on the final site plan. 
8. The proposed building shall be constructed in substantial conformance with the 

elevations provided in the 7-Eleven signage plan submitted by Cummings Signs and 
dated November 5, 2015. 

9. The gas canopy pillars shall be encased in brick in the same color of the building to a 
height of ten feet. 

10. A bike rack will be provided on premises. 
11. The special exception permit shall be valid for a period of no longer than 24 months, 

unless, during such 24-month period: (1) a site plan is approved; (2) a building permit is 
obtained and the erection or alteration of a structure is started and diligently pursued, 
or (2) an occupancy permit is obtained and a use commenced. Such period of validity 
may be extended for good cause shown, by application to the body that approved the 
special exception permit. 

12. Construction of the building shall be limited to the materials as shown on material 
board MSB 2, dated December 4, 2015. 

  
Action requested of the Board of Supervisors:  
The Board of Supervisors may approve, or deny the request to text amendment to increase the 
maximum district size of the Neighborhood-type shopping center from nine to twelve acres. 
 
The Board of Supervisors may approve, approve with proffered conditions, deny or table the 
rezone the 1.781-acre lot from a Business (B-3) Use District and Industrial (M-1) Use District to a 
Shopping Center (SC) Use District. 
 
The Board of Supervisors may approve, approve with conditions, deny or table the request for a 
convenience store Special Exception Permit.  
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Staff Comments: 
Staff received one comment prior to the hearing regarding crime at “7-11 stores and convenience 
stores.” No public comments were received prior to or during the public hearing.  

Members of the Planning Commission discussed the following: 

• existing and proposed signage on the site 

• the request to continue to store inoperable vehicles on the site 

• the condition of the existing retaining wall 

• the orientation of the proposed store 

• the building and construction materials 

• the “tower” and other architectural detail; and 

• the hours of operation. 

If approved, 7-Eleven anticipates a late summer or spring 2016 opening.  

Staff does not have proffers signed and notarized by the property owner. In addition, the Planning 
Commission requested that the materials board exhibit MSB 2, dated December 4, 2015 be 
provided to staff.   
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DRAFT MOTIONS 
 
Text Amendment 
 

Approval:   
I move to approve the text amendment to revise Section 25-284. District Requirements of the 
Botetourt County Zoning Ordinance to increase the maximum district size of the 
“neighborhood” type Shopping Center (SC) Use District from 9 acres to 12 acres, on the basis 
that the proposed text amendments are consistent with the comprehensive plan and the 
purposes and intent of the zoning ordinance. 
 
Denial: 
I move to deny the text amendment to revise Section 25-284. District Requirements of the 
Botetourt County Zoning Ordinance to increase the maximum district size of the 
“neighborhood” type Shopping Center (SC) Use District from 9 acres to 12 acres, for the 
following reasons… 
 
…and on the basis that the proposed text amendment is NOT consistent with the comprehensive 
plan and the purposes and intent of the zoning ordinance.  
 
 
Approval for Rezoning:  
I move to approve the zoning map amendment for RYT LLC with the following proffered 
conditions as submitted by the applicant and included in the staff report;  
 
And on the basis that the requirements of Section 25-581(k)(4) of the Zoning Ordinance have 
been satisfied, and that the proposal would serve the public necessity, convenience, general 
welfare, and is good zoning practice. 
 
Approval, with revisions, Rezoning:  
I move to approve the zoning map amendment for RYT LLC subject to the following revisions to 
the concept plan and/or proffers [list any recommended changes that are agreeable to the 
applicant], on the basis that the requirements of Section 25-581(k)(4) of the Zoning Ordinance 
have been satisfied, and that the proposal would serve the public necessity, convenience, 
general welfare, and is good zoning practice. 
 
Denial, Rezoning:  
I move to deny the zoning map amendment for the property of RYT LLC on the basis that the 
requirements of Section 25-581(k)(4) of the Zoning Ordinance have not been satisfied due to 
the following reasons:________________ 

 
 
Approval, SEP:   

I move to approve the special exception permit for a Convenience Store with fuel for RYT 
LLC (approval or approval with the following conditions) 

1. 
2. …. 
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And on the basis that the applicant has satisfactorily demonstrated that the proposed use 
will have little to no adverse effects upon the community or other properties in the vicinity 
of the proposed use or structures according to the Zoning Ordinance Section 25-583 and that 
the proposal would serve the public necessity, convenience, general welfare and is good 
zoning practice. 

 
Denial, SEP: 

I move to deny the special exception permit for a Convenience Store with fuel for RYT LLC.  
Based upon Zoning Ordinance Section 25-583 the following items have not been satisfied 

1. 
2. (list findings/reasons for denial) 

 



Bean Kinney 6k Korman 2

2300 Wilson Boulevard

7th Floor

Arlington, VA 22201

PHONE 703.525.4000

Fax 703.525.2207

ATTORNEYS

November 19. 2015

VIA FEDERAL EXPRESS

Nicole Pendleton

Zoning Administrator
Botetourt County Development Services
5 W. Main Street, Suite 100

Fincastle, VA 24090

Re: Project Name: 7-Eleven
Applicant: RYT LLC
Application:
Address:

Tax Map #:

Dear Ms. Pendleton:

Rezoning and Special Exception
2780 Lee Highway, Troutville. VA 24175
101-176 (the "Property")

Zachary G. Williams, Esq.
Admitted VA, MD, and DC
zvvilliams@beankinncy.com

In response to your request that we provide 15 copies of our application materials, please
see the enclosed package, which includes:

1. November 6, 2015 Response Letter to Staff Comments (15 copies)
2. Signed Application Form (15 copies)
3. Statement of Intent (15 Copies)
4. Proposed Proffers (15 copies)
5. 7-Eleven Sign Package (15 copies)
6. Lighting Specification Sheets (15 copies)
7. Text Amendment Letter Request (15 Copies)
8. Revised Concept Plan and ALTA Survey (15 copies)
9. Traffic Impact Analysis (15 copies)
10. CD including a PDF of all application materials

If you have any questions or require any further information, please do not hesitate to
contact Mark Viani or Zach Williams at 703-525-4000 or at mviani@beankinney.com and
zwilliams@beankinney.com.

ary G. Williams, Esq.

00691560-1
WWW.BEANKINNEY.COM
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TRAFFIC IMPACT ANALYSIS 
7-ELEVEN 

BOTETOURT COUNTY, VIRGINIA 
 

 

1.  INTRODUCTION 

This report summarizes the findings of the Traffic Impact Analysis (TIA) that was performed for 

the proposed 7-Eleven store in Botetourt County, Virginia.  The purpose of this study is to 

evaluate the current traffic conditions at the study intersections, estimate the trip generation 

potential of the proposed store, and determine what roadway improvements are needed to 

accommodate the projected traffic volumes. 

 

1.1. Executive Summary 

The proposed 7-Eleven store will replace the existing towing operation located on the southeast 

quadrant of the U.S. 220 (Roanoke Road) / U.S. 220A (Cloverdale Road) at U.S. 11 (Lee 

Highway) intersection in Botetourt County, Virginia.  At build-out, the proposed store is expected 

to consist of a 3,062 square foot (s.f.) convenience market with 8 fueling positions.  If approved, 

the development is expected to be complete in 2016.  
 

The proposed access plan includes using the existing right-in / right-out driveway on Cloverdale 

Road, and the existing right-in / right-out driveway on Lee Highway furthest from the signal.  The 

existing right-in / right-out driveway on Lee Highway closest to the signal will be closed by the 

VDOT Exit 150 project.     
 

The weekday AM and PM peak hours were studied for the following intersections: 
 

 U.S. 220 (Roanoke Road) / U.S. 220A (Cloverdale Road)  at U.S. 11 (Lee Highway)  
 Lee Highway at Mountain Road Plaza Driveway / 84 Lumber Driveway 
 Lee Highway at Right-in / Right-out Driveway  
 Cloverdale Road at Right-in / Right-out Driveway 
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Based on our TIA scoping conference call with the Virginia Department of Transportation 

(VDOT) on March 11, the following scenarios were analyzed: 
 

 Existing 2015 traffic conditions 

 No-build 2016 traffic conditions 

 Build 2016 traffic conditions  

 

As part of the Exit 150 Improvement project, VDOT is planning to make the following roadway 
improvements to the intersection of Roanoke Road / Cloverdale Road at Lee Highway 
intersection: 
 

 Reconfigure the southbound right-turn lane on Lee Highway as a free-flow movement 

 Restripe the southbound Lee Highway approach to provide one left-turn lane, one through 

lane, and one shared through / right-turn lane 

 Construct a northbound right-turn lane on Lee Highway 

 Restripe the northbound Lee Highway approach to provide a two left-turn lanes, one 

through lane, and one right-turn lane 

 Construct a channelized eastbound right-turn lane on Roanoke Road 

 Restripe the eastbound Roanoke Road approach to provide one left-turn lane, one through 

lane, one through / right-turn lane, and one channelized right-turn lane 

 

Based on the traffic capacity analysis, the following roadway improvements are recommended to 

accommodate the projected 2016 traffic conditions: 

 

Cloverdale Road at Site Right-in / Right-out Driveway: 

 Construct an eastbound right-turn taper on Cloverdale Road 
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1.2.    Site Location and Study Area 

The proposed 7-Eleven store will replace the existing towing operation located on the southeast 

quadrant of the U.S. 220 (Roanoke Road) / U.S. 220A (Cloverdale Road) at U.S. 11 (Lee 

Highway) intersection in Botetourt County, Virginia.  Based on our TIA scoping conference call 

with VDOT on March 11, the study area consists of the following intersections:  

 

 U.S. 220 (Roanoke Road) / U.S. 220A (Cloverdale Road)  at U.S. 11 (Lee Highway)  
 Lee Highway at Mountain Road Plaza Driveway / 84 Lumber Driveway 
 Lee Highway at Right-in / Right-out Driveway  
 Cloverdale Road at Right-in / Right-out Driveway 

 

Figure 1 illustrates the site location and study intersections. 

 

1.3.    Existing Land Uses 

The subject property is currently zoned B-3 and contains a towing operation with two right-in / 

right-out driveways on Lee Highway, and one right-in / right-out driveway on Cloverdale Road. 

The surrounding area consists of primarily commercial and industrial development to the north and 

south.  
 

1.4.    Proposed Land Uses and Access 

The applicant is seeking a rezoning to B-2.  At build-out, the proposed store is expected to consist 

of a 3,062 s.f. convenience market and 8 fueling positions.  If approved, the redevelopment is 

expected to be complete in 2016.  The proposed access plan includes retaining the existing right-in 

/ right-out driveway on Cloverdale Road, and the existing right-in / right-out driveway on Lee 

Highway furthest from the signal.  The existing right-in / right-out driveway on Lee Highway 

closest to the signal will be closed by the VDOT Exit 150 project.  Figure 2 shows the preliminary 

site plan.  
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1.5.    Existing Roadway Network 

 U.S. 220 (Roanoke Road) / U.S. 220A 

(Cloverdale Road) is a four-lane divided 

Urban Principal Arterial with a posted 

speed limit of 35 mph. U.S. 220 / U.S. 

220A has an average daily traffic (ADT) 

volume of approximately 34,000 vehicles 

per day west of Lee Highway, and 

approximately 18,000 vehicles per day east 

of Lee Highway and across the property 

frontage.  

 

 

U.S. 11 (Lee Highway) is a four-lane divided Urban Principal Arterial with a posted speed limit of 

35 mph, and an ADT volume of approximately 6,800 vehicles per day north of Cloverdale Road, 

and approximately 12,000 vehicles per day south of Cloverdale Road and across the property 

frontage. 

 

Figure 3 shows the existing lane configurations. 

 

Looking east along Cloverdale Road 
from Lee Highway 



Figure 3
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2.  TRAFFIC ANALYSIS PROCEDURE 

The traffic capacity analysis was performed with Synchro 9, which is a comprehensive software 

package that allows the user to determine the level-of-service (LOS) for the study intersections 

based on the control delay thresholds specified in the 2010 Highway Capacity Manual (HCM).  

LOS is a qualitative measure of traffic operation that ranges from LOS A, which represents free-

flow conditions, to LOS F, which represents congestion and long delays. 

 

For signalized intersections, Synchro calculates the average control delay and queue length for 

each lane group, and the LOS for the overall intersection.  For unsignalized intersections, Synchro 

calculates the average control delay and queue length for stop-controlled movements, but does not 

provide an overall LOS for the intersection.  Table 1 shows the control delay thresholds for 

unsignalized and signalized movements. 

 

Table 1 

Highway Capacity Manual – Levels-of-Service and Delay 

UNSIGNALIZED INTERSECTION SIGNALIZED INTERSECTION 
LEVEL 

OF 
SERVICE 

CONTROL DELAY 
PER VEHICLE 

(SECONDS) 

LEVEL 
OF 

SERVICE 

CONTROL DELAY  
PER VEHICLE 

(SECONDS) 
A 
B 
C 
D 
E 
F 

0-10 
10-15 
15-25 
25-35 
35-50 
>50 

A 
B 
C 
D 
E 
F 

0-10 
10-20 
20-35 
35-55 
55-80 
>80 

 

LOS D is typically an acceptable overall LOS for signalized intersections, and it is common for 

left-turn and minor street movements to experience LOS E or F at signalized and unsignalized 

intersections. 

 

The Synchro analysis includes 6.0 seconds of lost time per phase at the signalized intersection, and 

truck percentages for each turning movement were calculated based on existing truck volumes.   
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3.    EXISTING (2015) TRAFFIC CONDTIONS 

Existing lane configurations and turn lane storage lengths were collected in the field by Ramey 

Kemp & Associates, Inc. (RKA). Traffic signal timing information was provided by VDOT. The 

AM peak hour (7:00 to 9:00 AM) and PM peak hour (4:00 to 6:00 PM) turning movement counts 

were conducted by Quality Counts, LLC at the following intersections during the week of March 

9: 
 

 Roanoke Road (U.S. 220) / Cloverdale Road (U.S. 220A)  at Lee Highway (U.S. 11) 
 U.S. 11 at Mountain Road Plaza Driveway  / 84 Lumber Driveway 

 

Figure 4 shows the existing AM and PM peak hour volumes at the study intersections, and the 

count data are provided in the Appendix. Note that some volumes have been increased to balance 

between the two study intersections.   

 

3.1.    Analysis of Existing (2015) Peak Hour Traffic Conditions 

The existing (2015) weekday AM and PM peak hour traffic volumes at the study intersections 

were analyzed to determine the current LOS under existing roadway conditions.  The results of the 

analysis are presented in Section 8 of this report.   
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4.  NO-BUILD TRAFFIC CONDITIONS  

In order to determine the traffic impact of the proposed development, a comparison of the future 

conditions of the study intersections must be made.  This is done by analyzing the future build-out 

year (2016) with and without the traffic generated by the proposed development.  The future year 

condition without the development is called the no-build condition, and is determined by 

projecting the existing traffic to the build-out year using an annualized growth rate and adding it to 

traffic from approved (but not yet built) developments in the study area.  

 

4.1.    Background Traffic Growth  

Based on discussion with VDOT, an annual growth rate of 1.75% per year was applied to the 

existing traffic volumes, which is consistent with VDOT’s Exit 150 Interchange Modification 

Report (IMR).  

 

4.2.    Approved Development Traffic  

Based on discussion with VDOT, there are no approved developments in the vicinity of the site 

that will generate a significant amount of traffic.   

 

4.3.    No-build (2016) Peak Hour Traffic Conditions 

The no-build (2016) peak hour traffic volumes were determined by growing the existing 2015 

traffic volumes for one year, to 2016, using an annual growth rate of 1.75%.  Figure 5 shows the 

projected no-build (2016) peak hour traffic volumes.  

 

4.4.    Analysis of No-build Peak Hour Traffic Conditions 

No-build (2016) conditions were analyzed with existing lane configurations and traffic control.  As 

part of VDOT’s Exit 150 Improvement project, multiple improvements are planned for the 

intersection of Roanoke Road / Cloverdale Road at Lee Highway to be complete in 2017.  

However, based on discussion with VDOT, all planned VDOT improvements have been included 

in the no-build and build analysis.  The results of the no-build (2016) traffic conditions analyses 

are presented in Section 8 of this report.   
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5.  TRIP GENERATION 

At build-out, the proposed store is expected to consist of a 3,062 s.f. convenience market with 8 

fueling positions.  If approved, the development is expected to be complete in 2016. The average 

weekday daily and peak hour trips were calculated based on the Institute of Transportation 

Engineers (ITE) Trip Generation Manual, 9th Edition.  Table 2 presents a summary of the trip 

generation calculations. 

 
Table 2 

ITE Trip Generation – 9th Edition – Weekday 

Land Use 
(ITE Land Use Code) 

Size 

Weekday 
Daily Traffic 

(vpd)

AM Peak 
Hour (vph) 

PM Peak 
Hour (vph) 

Enter Exit Enter Exit Enter Exit 
Convenience Market 
with Gasoline Pumps 

(853) 
8 f.p. 953* 953* 67 66 77 76 

ITE Pass-By Trips: 
63% AM / 66% PM -614 -614 -41 -41 -50 -50 

Primary Trips 339 339 26 25 27 26 

 

* ITE publishes a daily trip rate of 542.60 trips per fueling position, which is more than 24 
times the PM peak rate of 19.07 trips per fueling position.  This is mathematically 
impossible.  Therefore, it is reasonable to assume the AM and PM peak hour combined 
represent 15% of the daily traffic. 

 

Fueling centers attract pass-by trips, which are made by drivers who are already driving by the site 

today and will visit the center in the future because it is convenient.  Table 2 shows the ITE pass-

by trip adjustments that were applied in this TIA.  Based on discussion with VDOT, the trip 

generation potential of the site based on ITE Land Use Code 945 was not used because that results 

in slightly fewer trips than shown in Table 2.  

 

It would have been reasonable to subtract the existing towing operation trips from the roadway 

network, and only add the incremental trip increase between the two developments.  However, to 

be conservative, it was assumed that all of the site trips will be new trips. 
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6.  SITE TRIP DISTRIBUTION AND ASSIGNMENT 

The primary site trip distribution for the proposed store was determined based on a review of 

existing traffic patterns, surrounding land uses, engineering judgment, and discussion with VDOT: 

 

 30% to / from the north on I-81 

 30% to / from the south on I-81 

 15% to / from the south on Lee Highway 

 10% to / from the east on Cloverdale Road 

 10% to / from the west on Roanoke Road 

 5% to / from the north on Lee Highway 

 

The pass-by trip distribution is based on existing traffic patterns on U.S. 11 and U.S. 220A.  Based 

on ADT volumes and existing traffic volumes, it was assumed that 60% of the total pass-by trips 

will originate from Cloverdale Road, and 40% of the total pass-by trips will originate from Lee 

Highway.  

 

On Roanoke Road / Cloverdale Road, the following directional distributions were applied: 

 AM Peak – 60% westbound / 40% eastbound 

 PM Peak – 45% westbound / 55% eastbound 

 

On Lee Highway, the following directional distributions were applied: 

 AM Peak – 60% southbound / 40% northbound 

 PM Peak – 45% southbound / 55% northbound 

 

Primary site trips were assigned to the study intersections based on the primary site trip 

distribution (Figure 6) and are shown in Figure 8.  Pass-by site trips were assigned to the study 

intersections based on the pass-by trip distribution (Figure 7) and are shown in Figure 9.  Primary 

and pass-by site trips were combined to determine the total site trips, which are shown in Figure 

10. 
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7.  BUILD TRAFFIC CONDITIONS  

Build traffic represents the future build out year of a development.  It is typically determined by 

adding the no-build traffic condition and the site traffic.   

 

7.1.    Build (2016) Peak Hour Traffic Conditions 

Build (2016) conditions were determined by adding the no-build (2016) traffic volumes (Figure 5) 

with the total site trips (Figure 10).  Figure 11 shows the projected build (2016) peak hour traffic 

volumes. 

 

7.2.    Analysis of Build Peak Hour Traffic Conditions 

Build (2016) traffic volumes were analyzed with the recommended lane configurations and traffic 

control, and the results are presented in Section 8 of this report.  This is the basis for the 

recommendations in this study.  As mentioned previously, all of VDOT’s planned improvements 

for the Exit 150 project have been included in the analysis.  
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8.  CAPACITY ANALYSIS  

8.1.    Existing (2015) Conditions 

The existing (2015) weekday AM and PM peak hour traffic volumes at the study intersections 

were analyzed to determine the current LOS under existing roadway conditions.  Table 3 presents 

a summary of the capacity analysis results, and the Synchro output is included in Appendix.  

Table 3 
Analysis Summary of Existing (2015) Conditions 

INTERSECTION 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATION 

WEEKDAY AM 
PEAK HOUR 

WEEKDAY PM 
PEAK HOUR 

Approach Overall Approach Overall 

Delay LOS Delay LOS Delay LOS Delay LOS

Roanoke Road / 
Cloverdale Road at Lee 

Highway 
(Signalized) 

EB 

WB 
NB 
SB 

1 LT, 1 LT-TH, 1 TH, 1 RT 
1 LT, 2 TH, 1 RT 

1 LT, 1 LT-TH, 1 TH-RT 
1 LT, 1 TH, 2 RT 

34.6 
99.2 
68.8 
40.5 

C 
F 
E 
D 

59.9 E 

57.0 
63.3 
84.4 
46.0 

E 
E 
F 
D 

60.7 E 

Lee Highway at 
Mountain Road Plaza 
Driveway / 84 Lumber 

Driveway 
(Unsignalized) 

EB2 

WB2 

NB1 

SB1 

1 LT-TH-RT 
1 LT-TH-RT 

1 LT-TH, 1 TH-RT 
1 LT-UT, 1 TH, 1 TH-RT 

23.2 
15.5 
12.9 
8.5 

C 
C 
B 
A 

N/A N/A 

35.1 
17.7 
9.0 

10.0 

E 
C 
A 
B 

N/A N/A 

1. Level of Service for major street left turn movement 
2. Level of Service for minor street approach 

 

Analysis indicates that the signalized intersection of Roanoke Road / Cloverdale Road at Lee 
Highway currently operates at an overall LOS E during both peak hours.   
 
Capacity analysis indicates that the eastbound and westbound minor street movements at the 
unsignalized intersection of Lee Highway at Mountain Road Plaza Driveway / 84 Lumber 
Driveway currently experience short delays (less than 25 seconds) during the AM peak hour, and 
moderate delays (25 to 50 seconds) during the PM peak hour. The southbound left-turn movement 
currently operates with short delays (less than 25 seconds) during both peak hours. 

 



Traffic Impact Analysis                                                            7-Eleven – Botetourt County, Virginia             
   

 23

Table 4 shows a queue summary based on a review of the maximum queueing results of ten 
SimTraffic runs, and the output is included in the appendix. 

Table 4 
Analysis Summary of Existing (2015) Maximum Queue Lengths 

INTERSECTION 

Existing (2015) 

Movement 
Turn 
Lane 

Storage 

Weekday 
AM 

Weekday 
PM 

Roanoke Road / 
Cloverdale Road at 

Lee Highway 
(Signalized) 

EBL 
EBL/T 
EBT 
EBR 
WBL 
WBT 
WBT 
WBR 
NBL 

NBL/T 
NBT/R 

SBL 
SBT 
SBR 
SBR 

- 
- 
- 

275 
375 

- 
- 

650 
325 

- 
- 

850 
- 
- 
- 

141 
366 
295 
155 
500 
779 
751 
269 
272 
331 
265 
229 
262 
325 
294 

207 
441 
407 
242 
252 
399 
371 
60 
351 
417 
344 
271 
211 
422 
385 

Lee Highway at 
Mountain Road Plaza 
Driveway / 84 Lumber 

Driveway 
(Unsignalized) 

EBL/T/R 
WBL/T/R 

NBL/T 
NBT/R 
SBL/U 
SBT/R 

- 
- 
- 
- 

75 
- 

75 
45 
62 
22 
31 
2 

89 
70 
57 
2 

60 
0 

 

Based on the SimTraffic results, all of the existing queue lengths are accommodated in the current 

storage lengths, except for: 

 

 The queue length in the westbound Cloverdale Road left-turn lane exceeds the available 

storage by 125 feet during the AM peak hour 

 The queue length in the northbound Lee Highway left-turn lane exceeds the available 

storage by 26 feet during the PM peak hour  
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8.2.    Future (2016) No-Build Conditions 

The no-build traffic conditions were analyzed with existing lane configurations and traffic control, 

and VDOT Exit 150 improvements.  Table 5 presents a summary of the capacity analysis results, 

and the Synchro output is included in Appendix.  

Table 5 
Analysis Summary of Future (2016) No-Build Conditions 

INTERSECTION 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATION 

WEEKDAY AM 
PEAK HOUR 

WEEKDAY PM 
PEAK HOUR 

Approach Overall Approach Overall 

Delay LOS Delay LOS Delay LOS Delay LOS

Roanoke Road / 
Cloverdale Road at Lee 

Highway 
(Signalized) 

EB 

WB 
NB 
SB 

1 LT, 1 TH, 1 TH-RT, 1 
RT 

1 LT, 2 TH, 1 RT 
2 LT, 1 TH, 1 RT 

1 LT, 1 TH, 1 TH-RT, 1 
RT

25.0 
35.4 
42.8 
44.5 

C 
D 
D 
D 

35.3 D 

29.8 
32.3 
42.5 
54.0 

C 
C 
D 
D 

36.9 D 

Lee Highway at 
Mountain Road Plaza 
Driveway / 84 Lumber 

Driveway 
(Unsignalized) 

EB2 

WB2 

NB1 

SB1 

1 LT-TH-RT 
1 LT-TH-RT 

1 LT-TH, 1 TH-RT 
1 LT, 1 TH, 1 TH-RT 

23.5 
15.6 
13.1 
9.1 

C 
C 
B 
A 

N/A N/A 

33.6 
17.4 
9.1 

10.3 

D 
C 
A 
B 

N/A N/A 

Bold type denotes improvement and/or lane reconfiguration. 
1. Level of Service for major street left turn movement 
2. Level of Service for minor street approach 

 

As part of the Exit 150 Improvement project, VDOT is planning to make the following roadway 
improvements to the intersection of Roanoke Road / Cloverdale Road at Lee Highway 
intersection: 
 

 Reconfigure the southbound right-turn lane on Lee Highway as a free-flow movement 

 Restripe the southbound Lee Highway approach to provide one left-turn lane, one through 

lane, and one shared through / right-turn lane 

 Construct a northbound right-turn lane on Lee Highway 

 Restripe the northbound Lee Highway approach to provide a two left-turn lanes, one 

through lane, and one right-turn lane 

 Construct a channelized eastbound right-turn lane on Roanoke Road 

 Restripe the eastbound Roanoke Road approach to provide one left-turn lane, one through 

lane, one through / right-turn lane, and one channelized right-turn lane 
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With the proposed VDOT improvements, capacity analysis indicates that the signalized 
intersection of Roanoke Road / Cloverdale Road at Lee Highway is expected to operate at an 
overall LOS D during both peak hours, with all intersection approaches operating at LOS D or 
better. 

 
Analysis indicates that the minor street approaches of the intersection of Lee Highway at Mountain 
Road Plaza Driveway / 84 Lumber Driveway are expected to operate with short delays (less than 
25 seconds) during the AM peak hour and moderate delays (25 to 50 seconds) during the PM peak 
hour.  The southbound left-turn movement is expected to operate with short delays (less than 25 
seconds) during both peak hours.  
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8.3. Future (2016) Build Conditions 

The build traffic conditions were analyzed utilizing the same lane configuration and traffic control 
as those identified under no-build conditions.  Table 6 presents a summary of the capacity analysis 
results, and the Synchro output is included the appendix. 

 

Table 6 
Analysis Summary of Future (2016) Build Conditions 

INTERSECTION 

A 
P 
P 
R 
O 
A 
C 
H 

LANE 
CONFIGURATION 

WEEKDAY AM 
PEAK HOUR 

WEEKDAY PM 
PEAK HOUR 

Approach Overall Approach Overall 

Delay LOS Delay LOS Delay LOS Delay LOS

Roanoke Road / 
Cloverdale Road at Lee 

Highway 
(Signalized) 

EB 

WB 
NB 
SB 

1 LT, 1 TH, 1 TH-RT, 1 
RT 

1 LT, 2 TH, 1 RT 
2 LT, 1 TH, 1 RT 

1 LT, 1 TH, 1 TH-RT, 1 
RT

27.3 
35.2 
44.4 
47.0 

C 
D 
D 
D 

36.7 D 

31.9 
34.3 
44.3 
55.9 

C 
C 
D 
E 

38.9 D 

Lee Highway at 
Mountain Road Plaza 
Driveway / 84 Lumber 

Driveway 
(Unsignalized) 

EB2 

WB2 

NB1 

SB1 

1 LT-TH-RT 
1 LT-TH-RT 

1 LT-TH, 1 TH-RT 
1 LT-UT, 1 TH, 1 TH-RT 

25.5 
16.3 
13.1 
9.9 

D 
C 
B 
A 

N/A N/A 

37.2 
18.1 
9.1 

12.6 

E 
C 
A 
B 

N/A N/A 

Lee Highway at Right-in / 
Right-out Driveway 

(Unsignalized) 

WB2 

NB 
SB 

1 RT 
1 TH, 1 TH-RT 

2 TH 

11.1 
0.0 
0.0 

B 
A 
A 

N/A N/A 
13.5 
0.0 
0.0 

B 
A 
A 

N/A N/A 

Cloverdale Road at Right-in 
/ Right-out Driveway 

(Unsignalized) 

EB 
WB 
NB2 

1 TH, 1TH-RT 
2 TH 
1 RT 

0.0 
0.0 
9.1 

A 
A 
A 

N/A N/A 
0.0 
0.0 
9.4 

A 
A 
A 

N/A N/A 

Bold type denotes improvement and/or lane reconfiguration. 
1 Level of Service for major street left turn movement 
2 Level of Service for minor street approach 

 
With the proposed VDOT improvements, capacity analysis indicates that the signalized 
intersection of Roanoke Road / Cloverdale Road at Lee Highway is expected to continue to 
operate at an overall LOS D during both peak hours with all intersection approaches operating at 
LOS E or better. 
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Analysis indicates that the minor street approaches of the intersection of Lee Highway at Mountain 
Road Plaza Driveway / 84 Lumber Driveway are expected to continue operate with short delays 
(less than 25 seconds) during the AM peak hour and moderate delays (25 to 50 seconds) during the 
PM peak hour.  The southbound left-turn movement is expected to operate with short delays (less 
than 25 seconds) during both peak hours.  
 
Analysis indicates that the unsignalized intersection of Lee Highway at the right-in / right-out 
driveway is expected to operate with short delays (less than 25 seconds) during both peak hours.  

 
Analysis indicates that the unsignalized intersection of Cloverdale Road at the right-in / right-out 
driveway is expected to operate with short delays (less than 25 seconds) during both peak hours.  

 
Right-turn lane warrants were evaluated at both site right-in / right-out driveways, and based on 
VDOT’s Access Management Design Standards for Entrances and Intersections, the projected 
2016 traffic volumes warrant a northbound right-turn taper on Lee Highway, and an eastbound 
right-turn taper on Cloverdale Road.  The VDOT turn lane warrant diagrams are included in the 
Appendix.  
 
As part of the Exit 150 Improvement project, VDOT is planning to construct a northbound right-
turn lane on Lee Highway, which will extend across the property frontage and serve as a right-turn 
lane in to the proposed 7-Eleven store. 
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Table 7 shows a queue summary based on a review of the maximum queueing results of ten 
SimTraffic runs, and the output is included in the appendix. 

Table 7 
Analysis Summary of Future (2016) Maximum Queue Lengths 

INTERSECTION 

No-Build (2016) Build (2016) Difference 

Movement 
Turn 
Lane 

Storage 

Weekday 
AM 

Weekday 
PM 

Turn 
Lane 

Storage 

Weekday 
AM 

Weekday 
PM 

Weekday 
AM 

Weekday 
PM 

Roanoke Road / 
Cloverdale Road at 

Lee Highway 
(Signalized) 

EBL 
EBT 

EBT/R 
EBR 
WBL 
WBT 
WBT 
WBR 
NBL 
NBL 
NBT 
NBR 
SBL 
SBT 

SBT/R 

- 
- 
- 

275 
375 

- 
- 

650 
325 

- 
- 

200 
850 

- 
- 

129 
234 
239 
210 
148 
252 
240 
66 
203 
240 
143 
67 
176 
215 
287 

186 
295 
313 
278 
163 
228 
239 
67 
231 
259 
228 
91 
216 
150 
119 

- 
- 
- 

275 
375 

- 
- 

650 
325 

- 
- 

200 
850 

- 
- 

135 
238 
278 
227 
174 
173 
169 
66 
244 
200 
154 
72 
213 
224 
340 

128 
319 
331 
267 
177 
165 
151 
58 
283 
212 
245 
123 
219 
128 
106 

6 
4 

39 
17 
26 
-79 
-71 
0 

41 
-40 
11 
5 

37 
9 

53 

-58 
24 
18 
-11 
14 
-63 
-88 
-9 
52 
-47 
17 
32 
3 

-22 
-13 

Lee Highway at 
Mountain Road 

Plaza Driveway / 
84 Lumber 
Driveway 

(Unsignalized) 

EBL/T/R 
WBL/T/R 

NBL/T 
NBT/R 
SBU/L 
SBT/R 

- 
- 
- 
- 

75 
- 

81 
50 
30 
0 

33 
2 

73 
84 
63 
6 

63 
0 

- 
- 
- 
- 

75 
- 

92 
53 
35 
0 

41 
6 

93 
67 
53 
7 

72 
0 

11 
3 
5 
0 
8 
4 

9 
-10 
-30 
1 
0 
7 

Lee Highway at 
Right-in / Right-out 

Driveway 
(Unsignalized) 

WBR 
NBT 
NBT 

NBT/R 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

50 
10 
19 
27 

50 
30 
9 

27 

- 
- 
- 
- 

- 
- 
- 
- 

Cloverdale Road at 
Right-in / Right-out 

Driveway 
(Unsignalized) 

EBT 
EB Taper 

NBR 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

5 
6 

43 

5 
0 

50 

- 
- 
- 

- 
- 
- 

 

Based on SimTraffic results, all anticipated queues will be accommodated by the existing storage 

lengths.  
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9. RECOMMENDATIONS  

As part of the Exit 150 Improvement project, VDOT is planning to make the following roadway 
improvements to the intersection of Roanoke Road / Cloverdale Road at Lee Highway 
intersection: 
 

 Reconfigure the southbound right-turn lane on Lee Highway as a free-flow movement 

 Restripe the southbound Lee Highway approach to provide one left-turn lane, one through 

lane, and one shared through / right-turn lane 

 Construct a northbound right-turn lane on Lee Highway 

 Restripe the northbound Lee Highway approach to provide a two left-turn lanes, one 

through lane, and one right-turn lane 

 Construct a channelized eastbound right-turn lane on Roanoke Road 

 Restripe the eastbound Roanoke Road approach to provide one left-turn lane, one through 

lane, one through / right-turn lane, and one channelized right-turn lane 

 

Based on the traffic capacity analysis, the following roadway improvements are recommended to 

accommodate the projected 2016 traffic conditions: 

 

Cloverdale Road at Site Right-in / Right-out Driveway: 

 Construct an eastbound right-turn taper on Cloverdale Road 
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APPENDIX A 

 
VDOT TIA PRE-SCOPE FORM 

 



It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding 
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.  

PRE-SCOPE OF WORK MEETING FORM 
Information on the Project 

Traffic Impact Analysis Base Assumptions 
 
The applicant is responsible for entering the relevant information and submitting the form to VDOT and the 
locality no less than three (3) business days prior to the meeting.  If a form is not received by this deadline, 
the scope of work meeting may be postponed.   
 
Contact Information 
Consultant Name: 
 Tele: 
 E-mail: 

Ramey Kemp & Associates, Inc. - Carl Hultgren, P.E., PTOE    
(804) 217-8560 
chultgren@rameykemp.com 

Developer/Owner Name: 
 Tele: 
 E-mail: 

Vertical Construction Management / Mitch Keith 
(817) 328-0296 
mkeith@verticalcm.com 

Project Information 

Project Name: 7-Eleven Locality/County: Botetourt County 

Project Location:       
(Attach regional and site 
specific location map) 

Refer to Figure 1 

Submission Type   Comp Plan      Rezoning         Site Plan    Subd Plat   

Project Description: 
(Including details on the land 
use, acreage, phasing, access 
location, etc.  Attach additional 
sheet if necessary) 

The conceptual plan includes a 3,062 s.f. convenience store with up to 8 fueling 
positions.  The proposed access plan is to utilize two of three existing RI / RO 
driveways.  We understand the existing RI / RO driveway on Lee Highway closest 
to Cloverdale Road will be closed by the Exit 150 project. 

Proposed Use(s): 
(Check all that apply; attach 
additional pages as necessary) 

 Residential    Commercial     Mixed Use       Other   

 Residential Uses(s) 
 Number of Units:                   

ITE LU Code(s):                     
                                      
                                      

Commercial Use(s) 
ITE LU Code(s):                853 - 8 f.p. 
                                      
                                      

Square Ft or Other Variable:   

                                      
                                      
                                      
Other Use(s)  
ITE LU Code(s):                    
                                         
                                         
Independent Variable(s):         
                                          
                                       

Total Peak Hour Trip 
Projection: Less than 100     100 – 499    500 – 999    1,000 or more  



It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding 
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.  

Traffic Impact Analysis Assumptions 

Study Period Existing Year:  2015  Build-out Year:  2016 Design Year:  2016 

Study Area Boundaries 
(Attach map) 

North: Refer to Figure 1 South:       

East:       West:        

External Factors That 
Could Affect Project 
(Planned road improvements,  
other nearby developments)  

VDOT Exit 150 Improvement Project 

Consistency With 
Comprehensive Plan 
(Land use, transportation plan) 

Proposed rezoning from B-3 to B-2 

Available Traffic Data 
(Historical, forecasts) 

I-81 - 50,000 vpd south of Exit 150 / 38,000 vpd north of Exit 150  
Cloverdale Road - 34,000 vpd west of Route 11 / 18,000 vpd east of Route 11 
Lee Highway - 12,000 vpd south of Cloverdale / 6,800 vpd north of Cloverdale 

Trip Distribution 
(Attach sketch) 

Road Name:  See Figure 2 Road Name:        

Road Name:        Road Name:        

Annual Vehicle Trip 
Growth Rate: 

1.75% 
Peak Period for Study 
(check all that apply) 

   AM     PM  SAT 

Peak Hour of the Generator       

Study Intersections 
and/or Road Segments 
(Attach additional sheets as 
necessary) 

1.Cloverdale Road at Lee 
Highway 6.      

2.Cloverdale Road at Existing 
RIRO Driveway 7.      

3.Lee Highway at Existing RIRO 
Driveway 8.      

4.Lee Highway at Mountainview 
Road Plaza / 84 Lumber 9.      

5.      10.      

Trip Adjustment Factors Internal allowance:   Yes   No 
Reduction:       % trips 

Pass-by allowance:   Yes    No 
Reduction:  63 / 66% trips 

Software Methodology  Synchro   HCS (v.2000/+)   aaSIDRA   CORSIM   Other SimTraffic 

Traffic Signal Proposed 
or Affected  
(Analysis software to be used, 
progression speed, cycle length) 

Synchro / SimTraffic 9 will be used to analyze LOS, delay, and queueing at the 
study intersections. 



It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding 
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.  

Improvement(s) 
Assumed or to be 
Considered 

 
 
The need for right-turn lanes and other off-site improvements will be determined 
based on the results of the TIA. 

Background Traffic 
Studies Considered 

 
 
VDOT Exit 150 Improvement Project 

Plan Submission  Master Development Plan (MDP)    Generalized Development Plan (GDP)    
 Preliminary/Sketch Plan               Other Plan type (Final Site, Subd. Plan) 

Additional Issues to be 
Addressed 

 Queuing analysis     Actuation/Coordination            Weaving analysis 
 Merge analysis        Bike/Ped Accommodations      Intersection(s)          
 TDM Measures        Other       

 
 

 
 

NOTES on ASSUMPTIONS:  

The TIA will include three analysis scenarios: 

- Existing (2015) Traffic Conditions 

- No-Build (2016) Traffic Conditions 

- Build (2016) Traffic Conditions 

 

 
SIGNED:  _________________________________  DATE: ______________ 
                    Applicant or Consultant  

PRINT NAME:  _____________________________ 
                    Applicant or Consultant 

 

 

 

 

 

 



 

 

 

7-Eleven 

Botetourt County, VA 
 

ITE Trip Generation – 9th Edition – Weekday 
 

Land Use 
(ITE Land Use Code) 

Size 

Weekday 
Daily Traffic 

(vpd)

AM Peak 
Hour (vph) 

PM Peak 
Hour (vph) 

Enter Exit Enter Exit Enter Exit 
Gas Station with 

Convenience Market 
(945) 

8 f.p. 651 651 41 40 54 54 

ITE Pass-By Trips: 
62% AM / 56% PM -384 -384 -25 -25 -30 -30 

Primary Trips 267 267 16 15 24 24 

 
 

 

Land Use 
(ITE Land Use Code) 

Size 

Weekday 
Daily Traffic 

(vpd)

AM Peak 
Hour (vph) 

PM Peak 
Hour (vph) 

Enter Exit Enter Exit Enter Exit 
Convenience Market 
with Gasoline Pumps 

(853) 
8 f.p. 953* 953* 67 66 77 76 

ITE Pass-By Trips: 
63% AM / 66% PM -614 -614 -41 -41 -50 -50 

Primary Trips 339 339 26 25 27 26 

 

* ITE publishes a daily trip rate of 542.60 trips per fueling position, which is more than 24 times the 
PM peak rate of 19.07 trips per fueling position.  This is mathematically impossible.  Therefore, it 
is reasonable to assume the AM and PM peak hour combined represent 15% of the daily traffic. 
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APPENDIX B 

 
TRAFFIC COUNT DATA 



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 3/17/2015 5:22 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US 11 -- Cloverdale Rd QC JOB #: 13322401
CITY/STATE: Troutville, VA DATE: Thu, Mar 12 2015

15-Min Count
Period

Beginning At

US 11
(Northbound)

US 11
(Southbound)

Cloverdale Rd
(Eastbound)

Cloverdale Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 27 27 10 0 13 23 77 0 11 82 54 0 18 133 9 1 485
7:15 AM 52 17 11 0 29 31 136 0 9 87 62 0 22 181 25 0 662

 

7:30 AM 54 18 8 0 28 53 170 0 9 100 75 0 19 208 23 0 765
 7:45 AM 77 30 8 0 43 47 196 0 10 131 119 0 33 197 27 0 918 2830

8:00 AM 66 15 13 0 37 55 144 0 16 72 75 0 17 174 16 0 700 3045
8:15 AM 57 12 11 0 26 37 124 0 20 112 107 0 19 172 16 0 713 3096
8:30 AM 94 42 19 1 20 33 128 0 12 97 89 0 27 182 14 0 758 3089
8:45 AM 96 23 14 0 26 23 136 0 26 123 85 0 23 190 25 0 790 2961

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 308 120 32 0 172 188 784 0 40 524 476 0 132 788 108 0 3672
Heavy Trucks 68 16 0 16 12 44 8 52 52 20 56 24 368
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:30 AM -- 8:30 AM
Peak 15-Min: 7:45 AM -- 8:00 AM

254 75 40

134192634

55

415

376 88

751

82

369

960

846

921

212

656

589

1639

0.83 0.92

0.74

0.85

0.84

15.4 12.0 25.0

13.46.39.0

27.3

13.7

9.0 14.8

8.1

20.7

15.7

9.1

12.5

9.9

19.3

9.0

14.4

9.6

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 3/17/2015 5:22 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: US 11 -- Cloverdale Rd QC JOB #: 13322402
CITY/STATE: Troutville, VA DATE: Wed, Mar 11 2015

15-Min Count
Period

Beginning At

US 11
(Northbound)

US 11
(Southbound)

Cloverdale Rd
(Eastbound)

Cloverdale Rd
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 85 45 38 0 30 25 165 0 25 174 82 0 16 102 28 0 815
4:15 PM 100 48 32 0 36 31 164 0 24 114 85 0 18 124 32 0 808
4:30 PM 82 43 26 0 43 28 174 0 27 134 63 0 14 78 26 0 738
4:45 PM 85 49 21 0 35 27 180 0 32 140 77 0 23 150 37 0 856 3217

 

5:00 PM 112 66 37 0 26 43 195 0 21 121 109 0 19 150 25 0 924 3326
 5:15 PM 118 60 34 0 77 59 240 0 12 145 96 0 17 130 25 0 1013 3531

5:30 PM 125 57 28 0 39 25 229 0 24 162 86 0 25 133 31 0 964 3757
5:45 PM 115 39 28 0 39 26 188 0 27 174 78 0 29 136 31 0 910 3811

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 472 240 136 0 308 236 960 0 48 580 384 0 68 520 100 0 4052
Heavy Trucks 16 8 12 12 4 20 12 40 28 12 48 12 224
Pedestrians 4 0 0 4 8

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 5:00 PM -- 6:00 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

470 222 127

181153852

84

602

369 90

549

112

819

1186

1055

751

418

612

910

1871

0.95 0.91

0.95

0.79

0.94

3.8 2.3 8.7

6.64.64.5

11.9

5.0

5.4 16.7

8.4

5.4

4.2

4.8

5.7

8.9

5.0

6.9

5.8

5.5

3

0

0 4

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 3/17/2015 5:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Rte 11 -- Shopping Mall Ent/Exit QC JOB #: 13328201
CITY/STATE: Troutville, VA DATE: Thu, Mar 12 2015

15-Min Count
Period

Beginning At

Rte 11
(Northbound)

Rte 11
(Southbound)

Shopping Mall Ent/Exit
(Eastbound)

Shopping Mall Ent/Exit
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 1 57 1 0 1 88 1 0 5 0 5 0 0 0 0 0 159
7:15 AM 0 87 0 0 0 108 0 1 5 0 5 0 0 0 0 0 206
7:30 AM 3 81 0 0 5 145 1 1 3 0 1 0 0 0 2 0 242

 

7:45 AM 0 102 0 0 2 192 4 2 1 0 8 0 0 0 1 0 312 919
8:00 AM 0 83 2 0 2 148 0 2 4 0 2 0 1 0 3 0 247 1007
8:15 AM 0 97 2 0 9 151 0 2 3 1 2 0 1 0 0 0 268 1069

 8:30 AM 3 151 2 0 6 141 0 1 4 0 5 0 3 0 3 0 319 1146
8:45 AM 1 129 5 0 8 134 1 2 5 0 1 0 0 0 2 0 288 1122

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 12 604 8 0 24 564 0 4 16 0 20 0 12 0 12 0 1276
Heavy Trucks 12 76 0 0 108 0 8 0 4 0 0 4 212
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:45 AM -- 8:45 AM
Peak 15-Min: 8:30 AM -- 8:45 AM

3 433 6

266324

12

1

17 5

0

7

442

662

30

12

459

654

26

7

0.83 0.54

0.76

0.83

0.90

100.015.7 0.0

3.813.025.0

58.3

0.0

17.6 0.0

0.0

42.9

16.1

12.7

33.3

25.0

17.0

13.0

3.8

57.1

0

0

1 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 3/17/2015 5:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Rte 11 -- Shopping Mall Ent/Exit QC JOB #: 13328202
CITY/STATE: Troutville, VA DATE: Thu, Mar 12 2015

15-Min Count
Period

Beginning At

Rte 11
(Northbound)

Rte 11
(Southbound)

Shopping Mall Ent/Exit
(Eastbound)

Shopping Mall Ent/Exit
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 127 8 0 15 125 0 3 8 0 5 0 2 0 25 0 318
4:15 PM 0 145 6 0 17 128 0 4 5 1 3 0 4 0 28 0 341

 

4:30 PM 3 165 7 0 14 116 0 1 5 0 6 0 2 0 12 0 331
4:45 PM 2 169 7 0 17 128 2 0 2 0 6 0 4 0 11 0 348 1338
5:00 PM 1 191 6 0 15 103 0 0 4 0 2 0 2 0 27 0 351 1371

 5:15 PM 2 176 3 0 15 133 0 1 6 0 4 0 2 0 22 0 364 1394
5:30 PM 1 165 7 0 18 100 0 5 9 0 2 0 2 0 16 0 325 1388
5:45 PM 5 152 11 0 17 90 0 1 7 0 2 0 3 0 20 0 308 1348

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 8 704 12 0 60 532 0 4 24 0 16 0 8 0 88 0 1456
Heavy Trucks 0 28 0 0 44 0 16 0 8 0 0 0 96
Pedestrians 0 0 4 0 4

Bicycles 0 0 0 0 1 0 0 0 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:30 PM -- 5:30 PM
Peak 15-Min: 5:15 PM -- 5:30 PM

8 701 23

634802

17

0

18 10

0

72

732

545

35

82

792

508

84

10

0.79 0.81

0.92

0.96

0.96

12.5 5.8 0.0

0.015.00.0

35.3

0.0

27.8 0.0

0.0

0.0

5.7

13.2

31.4

0.0

5.9

15.2

0.0

10.0

0

0

2 0

0 0 0

020

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



 

 

 

 

APPENDIX C 

 
SYNCHRO OUTPUT 

EXISTING 2015 CONDITIONS 



7-Eleven - Botetourt County, VA Existing (2015) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 55 415 379 89 751 82 312 92 48 134 194 634
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 275 400 650 325 0 0 0
Storage Lanes 1 1 1 1 1 0 1 2
Taper Length (ft) 100 100 100 100
Satd. Flow (prot) 1293 3026 1482 1570 3343 1335 1428 2842 0 1597 1792 2608
Flt Permitted 0.950 0.999 0.950 0.950 0.974 0.950
Satd. Flow (perm) 1293 3026 1482 1570 3343 1335 1428 2842 0 1597 1792 2608
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 421 91 12
Link Speed (mph) 35 35 35 35
Link Distance (ft) 751 961 640 887
Travel Time (s) 14.6 18.7 12.5 17.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 27% 14% 9% 15% 8% 21% 15% 12% 25% 13% 6% 9%
Shared Lane Traffic (%) 10% 50%
Lane Group Flow (vph) 55 467 421 99 834 91 173 329 0 149 216 704
Turn Type Split NA pm+ov Split NA pm+ov Split NA Split NA pt+ov
Protected Phases 2 2 4 6 6 8 4 4 8 8 8 2
Permitted Phases 2 6
Detector Phase 2 2 4 6 6 8 4 4 8 8 8 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0
Total Split (%) 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min None Min Min None None None None None
Act Effct Green (s) 32.9 32.9 57.4 33.7 33.7 64.8 24.4 24.4 31.1 31.1 70.6
Actuated g/C Ratio 0.22 0.22 0.39 0.23 0.23 0.44 0.16 0.16 0.21 0.21 0.48
v/c Ratio 0.19 0.70 0.51 0.28 1.10 0.14 0.74 0.69 0.44 0.58 0.57
Control Delay 52.0 60.6 3.5 52.6 115.2 3.0 77.9 64.1 57.1 60.6 30.8
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 52.0 60.6 3.5 52.6 115.2 3.0 77.9 64.1 57.1 60.6 30.8
LOS D E A D F A E E E E C
Approach Delay 34.6 99.2 68.8 40.5
Approach LOS C F E D
Queue Length 50th (ft) 49 236 0 82 ~502 0 181 164 128 191 275
Queue Length 95th (ft) 102 324 31 148 #687 17 275 222 214 299 380
Internal Link Dist (ft) 671 881 560 807
Turn Bay Length (ft) 275 400 650 325
Base Capacity (vph) 293 687 897 356 759 656 324 654 362 407 1239
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0



7-Eleven - Botetourt County, VA Existing (2015) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.19 0.68 0.47 0.28 1.10 0.14 0.53 0.50 0.41 0.53 0.57

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 148.3
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 59.9 Intersection LOS: E
Intersection Capacity Utilization 72.9% ICU Level of Service C
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.

Splits and Phases:     1: U.S. 11 & U.S. 220 /U.S. 220A



7-Eleven - Botetourt County, VA Existing (2015) Conditions
2: U.S. 11 & 84 Lumber/Mountain Road Plaza Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Intersection
Int Delay, s/veh 1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 12 1 17 5 0 7 3 433 6 26 632 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 58 2 18 2 2 43 100 16 2 4 13 25
Mvmt Flow 13 1 19 6 0 8 3 481 7 29 702 4
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1009 1256 353 900 1255 244 707 0 0 488 0 0
          Stage 1 762 762 - 491 491 - - - - - - -
          Stage 2 247 494 - 409 764 - - - - - - -
Critical Hdwy 8.66 6.54 7.26 7.54 6.54 7.76 6.1 - - 4.18 - -
Critical Hdwy Stg 1 7.66 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 7.66 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 4.08 4.02 3.48 3.52 4.02 3.73 3.2 - - 2.24 - -
Pot Cap-1 Maneuver 131 170 599 233 170 646 457 - - 1057 - -
          Stage 1 260 412 - 528 546 - - - - - - -
          Stage 2 598 545 - 590 411 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 126 164 599 218 164 646 457 - - 1057 - -
Mov Cap-2 Maneuver 126 164 - 218 164 - - - - - - -
          Stage 1 258 401 - 523 541 - - - - - - -
          Stage 2 585 540 - 554 400 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 23.2 15.5 0.2 0.3
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 457 - - 231 355 1057 - -
HCM Lane V/C Ratio 0.007 - - 0.144 0.038 0.027 - -
HCM Control Delay (s) 12.9 0.1 - 23.2 15.5 8.5 - -
HCM Lane LOS B A - C C A - -
HCM 95th %tile Q(veh) 0 - - 0.5 0.1 0.1 - -



7-Eleven - Botetourt County, VA Existing (2015) Conditions
Queuing and Blocking Report AM Peak Hour

SimTraffic Report
RKA Page 1

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L LT T R L T T R L LT TR L
Maximum Queue (ft) 141 366 295 155 500 779 751 269 272 331 265 229
Average Queue (ft) 52 237 194 81 162 540 494 53 160 214 128 123
95th Queue (ft) 120 351 291 140 448 866 817 289 258 310 241 225
Link Distance (ft) 712 712 712 905 905 541 541 822
Upstream Blk Time (%) 1 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 275 400 650 325
Storage Blk Time (%) 0 37 6 0 0
Queuing Penalty (veh) 1 34 5 0 1

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement SB SB SB
Directions Served T R R
Maximum Queue (ft) 262 325 294
Average Queue (ft) 151 217 169
95th Queue (ft) 247 314 298
Link Distance (ft) 822 822 822
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: U.S. 11 & 84 Lumber/Mountain Road Plaza

Movement EB WB NB NB SB SB
Directions Served LTR LTR LT TR L TR
Maximum Queue (ft) 75 45 62 22 31 2
Average Queue (ft) 25 11 6 1 9 0
95th Queue (ft) 67 39 54 22 29 3
Link Distance (ft) 171 197 563 563 541
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Network Summary
Network wide Queuing Penalty: 42



7-Eleven - Botetourt County, VA Existing (2015) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 84 602 369 90 549 112 470 222 127 181 153 852
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 275 400 650 325 0 0 0
Storage Lanes 1 1 1 1 1 0 1 2
Taper Length (ft) 100 100 100 100
Satd. Flow (prot) 1467 3287 1538 1543 3343 1538 1579 3140 0 1687 1810 2707
Flt Permitted 0.950 0.999 0.950 0.950 0.982 0.950
Satd. Flow (perm) 1467 3287 1538 1543 3343 1538 1579 3140 0 1687 1810 2707
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 410 124 21
Link Speed (mph) 35 35 35 35
Link Distance (ft) 751 961 640 887
Travel Time (s) 14.6 18.7 12.5 17.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 12% 5% 5% 17% 8% 5% 4% 2% 9% 7% 5% 5%
Shared Lane Traffic (%) 10% 42%
Lane Group Flow (vph) 84 678 410 100 610 124 303 607 0 201 170 947
Turn Type Split NA pm+ov Split NA pm+ov Split NA Split NA pt+ov
Protected Phases 2 2 4 6 6 8 4 4 8 8 8 2
Permitted Phases 2 6
Detector Phase 2 2 4 6 6 8 4 4 8 8 8 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0
Total Split (%) 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min None Min Min None None None None None
Act Effct Green (s) 33.5 33.5 66.2 32.6 32.6 66.1 32.7 32.7 33.5 33.5 73.5
Actuated g/C Ratio 0.21 0.21 0.42 0.21 0.21 0.42 0.21 0.21 0.21 0.21 0.46
v/c Ratio 0.27 0.98 0.47 0.31 0.89 0.17 0.93 0.91 0.56 0.45 0.75
Control Delay 55.6 89.9 3.0 56.7 76.7 2.7 96.5 78.4 63.3 59.1 40.0
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 55.6 89.9 3.0 56.7 76.7 2.7 96.5 78.4 63.3 59.1 40.0
LOS E F A E E A F E E E D
Approach Delay 57.0 63.3 84.4 46.0
Approach LOS E E F D
Queue Length 50th (ft) 82 392 0 90 328 0 345 333 191 157 463
Queue Length 95th (ft) 142 #534 30 149 #425 19 #547 #445 282 237 560
Internal Link Dist (ft) 671 881 560 807
Turn Bay Length (ft) 275 400 650 325
Base Capacity (vph) 310 695 887 326 707 715 334 681 357 382 1257
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0



7-Eleven - Botetourt County, VA Existing (2015) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.27 0.98 0.46 0.31 0.86 0.17 0.91 0.89 0.56 0.45 0.75

Intersection Summary
Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 158.3
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 60.7 Intersection LOS: E
Intersection Capacity Utilization 79.4% 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:     1: U.S. 11 & U.S. 220 /U.S. 220A



7-Eleven - Botetourt County, VA Existing (2015) Conditions
2: U.S. 11 & 84 Lumber/Mountain Road Plaza Timing Plan: PM Peak Hour

Synchro 9 Report
RKA Page 1

Intersection
Int Delay, s/veh 2.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 17 0 18 10 0 72 8 730 23 70 539 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 35 2 28 2 2 2 13 6 2 2 15 2
Mvmt Flow 19 0 20 11 0 80 9 811 26 78 599 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1179 1610 301 1297 1600 418 602 0 0 837 0 0
          Stage 1 756 756 - 842 842 - - - - - - -
          Stage 2 423 854 - 455 758 - - - - - - -
Critical Hdwy 8.2 6.54 7.46 7.54 6.54 6.94 4.36 - - 4.14 - -
Critical Hdwy Stg 1 7.2 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 7.2 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.85 4.02 3.58 3.52 4.02 3.32 2.33 - - 2.22 - -
Pot Cap-1 Maneuver 112 104 624 119 105 584 900 - - 793 - -
          Stage 1 301 414 - 325 378 - - - - - - -
          Stage 2 499 373 - 554 413 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 88 92 624 105 93 584 900 - - 793 - -
Mov Cap-2 Maneuver 88 92 - 105 93 - - - - - - -
          Stage 1 295 373 - 319 371 - - - - - - -
          Stage 2 422 366 - 483 372 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 35.1 17.7 0.2 1.1
HCM LOS E C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 900 - - 158 375 793 - -
HCM Lane V/C Ratio 0.01 - - 0.246 0.243 0.098 - -
HCM Control Delay (s) 9 0.1 - 35.1 17.7 10 - -
HCM Lane LOS A A - E C B - -
HCM 95th %tile Q(veh) 0 - - 0.9 0.9 0.3 - -



7-Eleven - Botetourt County, VA Existing (2015) Conditions
Queuing and Blocking Report PM Peak Hour

SimTraffic Report
RKA Page 1

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L LT T R L T T R L LT TR L
Maximum Queue (ft) 207 441 407 242 252 399 371 60 351 417 344 271
Average Queue (ft) 77 306 263 85 94 265 233 26 241 295 231 148
95th Queue (ft) 164 419 383 187 200 385 352 53 342 396 338 260
Link Distance (ft) 712 712 712 905 905 541 541 822
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 275 400 650 325
Storage Blk Time (%) 4 0 1 0 4
Queuing Penalty (veh) 14 0 1 1 11

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement SB SB SB
Directions Served T R R
Maximum Queue (ft) 211 422 385
Average Queue (ft) 109 291 251
95th Queue (ft) 192 409 378
Link Distance (ft) 822 822 822
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: U.S. 11 & 84 Lumber/Mountain Road Plaza

Movement EB WB NB NB SB
Directions Served LTR LTR LT TR L
Maximum Queue (ft) 89 70 57 2 60
Average Queue (ft) 34 31 7 0 23
95th Queue (ft) 79 64 37 3 50
Link Distance (ft) 171 197 563 563
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 1

Network Summary
Network wide Queuing Penalty: 27
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7-Eleven - Botetourt County, VA No-Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 56 422 386 91 764 83 321 96 50 136 197 226
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 275 375 650 325 200 0 0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (ft) 100 100 100 100
Satd. Flow (prot) 1421 2953 1348 1570 3343 1335 3045 1696 1292 1597 3087 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1421 2953 1348 1570 3343 1335 3045 1696 1292 1597 3087 0
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 47 261 109 182
Link Speed (mph) 35 35 35 35
Link Distance (ft) 535 1694 618 887
Travel Time (s) 10.4 33.0 12.0 17.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 27% 14% 9% 15% 8% 21% 15% 12% 25% 13% 6% 9%
Shared Lane Traffic (%) 36%
Lane Group Flow (vph) 62 623 275 101 849 92 357 107 56 151 470 0
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA
Protected Phases 5 2 3 1 6 7 3 8 1 7 4
Permitted Phases 2 6 8
Detector Phase 5 2 3 1 6 7 3 8 1 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Total Split (s) 13.0 33.0 19.0 15.0 35.0 22.0 19.0 20.0 15.0 22.0 23.0
Total Split (%) 14.4% 36.7% 21.1% 16.7% 38.9% 24.4% 21.1% 22.2% 16.7% 24.4% 25.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min None Min Min Min None None Min Min None
Act Effct Green (s) 6.7 23.8 36.3 8.8 25.8 49.8 12.6 13.6 20.9 17.9 16.0
Actuated g/C Ratio 0.08 0.28 0.43 0.10 0.30 0.58 0.15 0.16 0.25 0.21 0.19
v/c Ratio 0.55 0.73 0.38 0.63 0.84 0.11 0.80 0.40 0.12 0.45 0.91dr
Control Delay 59.6 31.3 2.9 57.0 36.5 1.8 50.9 37.9 0.6 38.5 46.5
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 59.6 31.3 2.9 57.0 36.5 1.8 50.9 37.9 0.6 38.5 46.5
LOS E C A E D A D D A D D
Approach Delay 25.0 35.4 42.8 44.5
Approach LOS C D D D
Queue Length 50th (ft) 35 157 2 56 228 0 102 53 0 81 134
Queue Length 95th (ft) #89 221 27 #127 302 15 #172 107 0 141 #210
Internal Link Dist (ft) 455 1614 538 807
Turn Bay Length (ft) 275 375 650 325 200
Base Capacity (vph) 117 973 731 167 1145 844 467 306 457 361 619
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.53 0.64 0.38 0.60 0.74 0.11 0.76 0.35 0.12 0.42 0.76

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 85.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 35.3 Intersection LOS: D
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     1: U.S. 11 & U.S. 220 /U.S. 220A



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
2: U.S. 11 & 84 Lumber/Mountain Road Plaza Timing Plan: AM Peak Hour

Synchro 9 Report
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Intersection
Int Delay, s/veh 1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 12 1 17 5 0 7 3 441 6 7 19 644 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - - None
Storage Length - - - - - - - - - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - - 0 -
Grade, % - 0 - - 0 - - 0 - - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 58 2 18 2 2 43 100 16 2 1 4 13 25
Mvmt Flow 13 1 19 6 0 8 3 490 7 8 21 716 4
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1028 1279 360 916 1278 248 720 0 0 504 497 0 0
          Stage 1 776 776 - 500 500 - - - - - - - -
          Stage 2 252 503 - 416 778 - - - - - - - -
Critical Hdwy 8.66 6.54 7.26 7.54 6.54 7.76 6.1 - - 6.42 4.18 - -
Critical Hdwy Stg 1 7.66 5.54 - 6.54 5.54 - - - - - - - -
Critical Hdwy Stg 2 7.66 5.54 - 6.54 5.54 - - - - - - - -
Follow-up Hdwy 4.08 4.02 3.48 3.52 4.02 3.73 3.2 - - 2.51 2.24 - -
Pot Cap-1 Maneuver 126 165 593 227 165 641 450 - - 692 1049 - -
          Stage 1 254 406 - 521 541 - - - - - - - -
          Stage 2 593 540 - 585 405 - - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 124 164 593 217 164 641 450 - - 917 917 - -
Mov Cap-2 Maneuver 124 164 - 217 164 - - - - - - - -
          Stage 1 252 406 - 516 536 - - - - - - - -
          Stage 2 581 535 - 565 405 - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 23.5 15.6 0.2 0.3
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 450 - - 228 353 917 - -
HCM Lane V/C Ratio 0.007 - - 0.146 0.038 0.032 - -
HCM Control Delay (s) 13.1 0.1 - 23.5 15.6 9.1 - -
HCM Lane LOS B A - C C A - -
HCM 95th %tile Q(veh) 0 - - 0.5 0.1 0.1 - -



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
Queuing and Blocking Report AM Peak Hour

SimTraffic Report
RKA Page 1

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T TR R L T T R L L T R
Maximum Queue (ft) 129 234 239 210 148 252 240 66 203 240 143 67
Average Queue (ft) 57 150 154 61 76 179 171 25 113 145 65 25
95th Queue (ft) 116 223 244 192 143 251 245 58 190 220 129 60
Link Distance (ft) 328 328 328 1642 1642 535 535
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 275 375 650 325 200
Storage Blk Time (%) 0 0 0 0
Queuing Penalty (veh) 0 0 0 0

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement SB SB SB
Directions Served L T TR
Maximum Queue (ft) 176 215 287
Average Queue (ft) 86 102 174
95th Queue (ft) 156 197 296
Link Distance (ft) 823 823 823
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: U.S. 11 & 84 Lumber/Mountain Road Plaza

Movement EB WB NB SB SB
Directions Served LTR LTR LT UL T
Maximum Queue (ft) 81 50 30 33 2
Average Queue (ft) 29 12 3 9 0
95th Queue (ft) 73 41 26 30 3
Link Distance (ft) 175 198 563 535
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%)
Queuing Penalty (veh)



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 86 613 375 92 559 114 478 226 129 184 156 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 275 375 650 325 200 0 0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (ft) 100 100 100 100
Satd. Flow (prot) 1612 3241 1400 1543 3343 1538 3367 1863 1482 1687 3325 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1612 3241 1400 1543 3343 1538 3367 1863 1482 1687 3325 0
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 11 270 127 142
Link Speed (mph) 35 35 35 35
Link Distance (ft) 535 1694 618 887
Travel Time (s) 10.4 33.0 12.0 17.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 12% 5% 5% 17% 8% 5% 4% 2% 9% 7% 5% 5%
Shared Lane Traffic (%) 20%
Lane Group Flow (vph) 96 764 334 102 621 127 531 251 143 204 222 0
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA
Protected Phases 5 2 3 1 6 7 3 8 1 7 4
Permitted Phases 2 6 8
Detector Phase 5 2 3 1 6 7 3 8 1 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Total Split (s) 19.0 42.0 32.0 19.0 42.0 26.0 32.0 28.0 19.0 26.0 22.0
Total Split (%) 16.5% 36.5% 27.8% 16.5% 36.5% 22.6% 27.8% 24.3% 16.5% 22.6% 19.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min None Min Min Min None None Min Min None
Act Effct Green (s) 10.7 31.8 53.6 11.0 32.1 55.0 21.7 18.2 29.2 16.7 13.1
Actuated g/C Ratio 0.10 0.31 0.52 0.11 0.31 0.54 0.21 0.18 0.29 0.16 0.13
v/c Ratio 0.57 0.75 0.39 0.61 0.59 0.14 0.74 0.76 0.27 0.74 0.52
Control Delay 61.0 37.6 3.0 63.6 33.3 2.7 45.8 57.3 4.0 60.1 48.3
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 61.0 37.6 3.0 63.6 33.3 2.7 45.8 57.3 4.0 60.1 48.3
LOS E D A E C A D E A E D
Approach Delay 29.8 32.3 42.5 54.0
Approach LOS C C D D
Queue Length 50th (ft) 67 262 10 71 192 0 184 173 0 140 79
Queue Length 95th (ft) 124 351 35 #134 264 28 247 #268 27 #240 121
Internal Link Dist (ft) 455 1614 538 807
Turn Bay Length (ft) 275 375 650 325 200
Base Capacity (vph) 210 1178 916 201 1212 938 878 411 555 338 533
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.46 0.65 0.36 0.51 0.51 0.14 0.60 0.61 0.26 0.60 0.42

Intersection Summary
Area Type: Other
Cycle Length: 115
Actuated Cycle Length: 102.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 36.9 Intersection LOS: D
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: U.S. 11 & U.S. 220 /U.S. 220A



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
2: U.S. 11 & 84 Lumber/Mountain Road Plaza Timing Plan: PM Peak Hour

Synchro 9 Report
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Intersection
Int Delay, s/veh 2.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 17 0 18 10 0 73 8 741 23 2 69 549 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - - None
Storage Length - - - - - - - - - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - - 0 -
Grade, % - 0 - - 0 - - 0 - - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 35 2 28 2 2 2 13 6 2 1 2 15 2
Mvmt Flow 19 0 20 11 0 81 9 823 26 2 77 610 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1198 1636 307 1317 1625 424 613 0 0 930 849 0 0
          Stage 1 769 769 - 854 854 - - - - - - - -
          Stage 2 429 867 - 463 771 - - - - - - - -
Critical Hdwy 8.2 6.54 7.46 7.54 6.54 6.94 4.36 - - 6.42 4.14 - -
Critical Hdwy Stg 1 7.2 5.54 - 6.54 5.54 - - - - - - - -
Critical Hdwy Stg 2 7.2 5.54 - 6.54 5.54 - - - - - - - -
Follow-up Hdwy 3.85 4.02 3.58 3.52 4.02 3.32 2.33 - - 2.51 2.22 - -
Pot Cap-1 Maneuver 108 100 618 115 101 579 891 - - 371 785 - -
          Stage 1 295 409 - 320 373 - - - - - - - -
          Stage 2 494 368 - 548 408 - - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 92 98 618 110 99 579 891 - - 755 755 - -
Mov Cap-2 Maneuver 92 98 - 110 99 - - - - - - - -
          Stage 1 289 409 - 314 366 - - - - - - - -
          Stage 2 417 361 - 530 408 - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 33.6 17.4 0.2 1.2
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 891 - - 164 383 755 - -
HCM Lane V/C Ratio 0.01 - - 0.237 0.241 0.104 - -
HCM Control Delay (s) 9.1 0.1 - 33.6 17.4 10.3 - -
HCM Lane LOS A A - D C B - -
HCM 95th %tile Q(veh) 0 - - 0.9 0.9 0.3 - -



7-Eleven - Botetourt County, VA No-Build (2016) Conditions
Queuing and Blocking Report PM Peak Hour

SimTraffic Report
RKA Page 1

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T TR R L T T R L L T R
Maximum Queue (ft) 186 295 313 278 163 228 239 67 231 259 228 91
Average Queue (ft) 78 207 214 125 83 154 143 29 148 184 141 48
95th Queue (ft) 159 295 307 285 151 228 231 58 227 257 227 87
Link Distance (ft) 328 328 328 1642 1642 535 535
Upstream Blk Time (%) 0 0 0 0
Queuing Penalty (veh) 0 1 1 0
Storage Bay Dist (ft) 275 375 650 325 200
Storage Blk Time (%) 2 0 0 3
Queuing Penalty (veh) 4 0 0 4

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement SB SB SB
Directions Served L T TR
Maximum Queue (ft) 216 150 119
Average Queue (ft) 129 79 43
95th Queue (ft) 213 140 101
Link Distance (ft) 823 823 823
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: U.S. 11 & 84 Lumber/Mountain Road Plaza

Movement EB WB NB NB SB
Directions Served LTR LTR LT TR UL
Maximum Queue (ft) 73 84 63 6 63
Average Queue (ft) 31 37 7 1 27
95th Queue (ft) 74 75 39 6 56
Link Distance (ft) 175 198 563 563
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 1
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7-Eleven - Botetourt County, VA Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 56 432 391 121 750 83 353 97 50 150 187 226
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 275 0 0 0 0 0 0
Storage Lanes 1 1 1 1 2 1 1 0
Taper Length (ft) 100 100 100 100
Satd. Flow (prot) 1421 2955 1348 1570 3343 1335 3045 1696 1292 1597 3079 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1421 2955 1348 1570 3343 1335 3045 1696 1292 1597 3079 0
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 43 247 109 182
Link Speed (mph) 35 35 35 35
Link Distance (ft) 535 157 292 887
Travel Time (s) 10.4 3.1 5.7 17.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 27% 14% 9% 15% 8% 21% 15% 12% 25% 13% 6% 9%
Shared Lane Traffic (%) 35%
Lane Group Flow (vph) 62 632 282 134 833 92 392 108 56 167 459 0
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA
Protected Phases 5 2 3 1 6 7 3 8 1 7 4
Permitted Phases 2 6 8
Detector Phase 5 2 3 1 6 7 3 8 1 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Total Split (s) 13.0 31.0 20.0 17.0 35.0 23.0 20.0 19.0 17.0 23.0 22.0
Total Split (%) 14.4% 34.4% 22.2% 18.9% 38.9% 25.6% 22.2% 21.1% 18.9% 25.6% 24.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min None Min Min Min None None Min Min None
Act Effct Green (s) 6.7 23.0 36.5 10.3 26.5 51.4 13.5 13.0 21.8 18.8 15.3
Actuated g/C Ratio 0.08 0.27 0.42 0.12 0.31 0.60 0.16 0.15 0.25 0.22 0.18
v/c Ratio 0.56 0.77 0.40 0.72 0.81 0.11 0.82 0.42 0.12 0.48 0.95dr
Control Delay 60.6 34.8 3.4 60.2 34.9 1.7 51.7 40.4 0.5 38.5 50.2
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 60.6 34.8 3.4 60.2 34.9 1.7 51.7 40.4 0.5 38.5 50.2
LOS E C A E C A D D A D D
Approach Delay 27.3 35.2 44.4 47.0
Approach LOS C D D D
Queue Length 50th (ft) 35 167 6 74 223 0 113 55 0 90 134
Queue Length 95th (ft) #89 234 31 #159 295 15 m#185 m107 m0 152 #214
Internal Link Dist (ft) 455 77 212 807
Turn Bay Length (ft) 275
Base Capacity (vph) 116 891 719 201 1131 859 497 285 471 375 574
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0



7-Eleven - Botetourt County, VA Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.53 0.71 0.39 0.67 0.74 0.11 0.79 0.38 0.12 0.45 0.80

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 86.3
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 36.7 Intersection LOS: D
Intersection Capacity Utilization 66.6% ICU Level of Service C
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.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     1: U.S. 11 & U.S. 220 /U.S. 220A



7-Eleven - Botetourt County, VA Build (2016) Conditions
2: U.S. 11 & 84 Lumber/Mountain Road Plaza Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Intersection
Int Delay, s/veh 1.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 12 1 17 5 0 7 3 445 6 29 19 647 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - - None
Storage Length - - - - - - - - - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - - 0 -
Grade, % - 0 - - 0 - - 0 - - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 58 2 18 2 2 43 100 16 2 2 4 13 25
Mvmt Flow 13 1 19 6 0 8 3 494 7 32 21 719 4
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1082 1336 362 971 1334 251 723 0 0 509 501 0 0
          Stage 1 828 828 - 504 504 - - - - - - - -
          Stage 2 254 508 - 467 830 - - - - - - - -
Critical Hdwy 8.66 6.54 7.26 7.54 6.54 7.76 6.1 - - 6.44 4.18 - -
Critical Hdwy Stg 1 7.66 5.54 - 6.54 5.54 - - - - - - - -
Critical Hdwy Stg 2 7.66 5.54 - 6.54 5.54 - - - - - - - -
Follow-up Hdwy 4.08 4.02 3.48 3.52 4.02 3.73 3.2 - - 2.52 2.24 - -
Pot Cap-1 Maneuver 113 152 591 207 153 638 448 - - 683 1046 - -
          Stage 1 234 384 - 518 539 - - - - - - - -
          Stage 2 591 537 - 545 383 - - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 111 151 591 198 152 638 448 - - 786 786 - -
Mov Cap-2 Maneuver 111 151 - 198 152 - - - - - - - -
          Stage 1 232 384 - 513 534 - - - - - - - -
          Stage 2 579 532 - 526 383 - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 25.5 16.3 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 448 - - 209 331 786 - -
HCM Lane V/C Ratio 0.007 - - 0.159 0.04 0.068 - -
HCM Control Delay (s) 13.1 0.1 - 25.5 16.3 9.9 - -
HCM Lane LOS B A - D C A - -
HCM 95th %tile Q(veh) 0 - - 0.6 0.1 0.2 - -



7-Eleven - Botetourt County, VA Build (2016) Conditions
3: U.S. 11 & RIRO Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Intersection
Int Delay, s/veh 0.4
 

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 40 460 33 0 699
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 - 50 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 25 2 2 25
Mvmt Flow 0 44 511 37 0 777
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 899 256 0 0 511 0
          Stage 1 511 - - - - -
          Stage 2 388 - - - - -
Critical Hdwy 6.29 7.14 - - 5.34 -
Critical Hdwy Stg 1 6.64 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.67 3.92 - - 3.12 -
Pot Cap-1 Maneuver 311 633 - - 669 -
          Stage 1 490 - - - - -
          Stage 2 633 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 311 633 - - 669 -
Mov Cap-2 Maneuver 311 - - - - -
          Stage 1 490 - - - - -
          Stage 2 633 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 633 669 -
HCM Lane V/C Ratio - - 0.07 - -
HCM Control Delay (s) - - 11.1 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.2 0 -



7-Eleven - Botetourt County, VA Build (2016) Conditions
4: RIRO & U.S. 220A Timing Plan: AM Peak Hour

Synchro 9 Report
RKA Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 598 34 0 954 0 26
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 664 38 0 1060 0 29
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 157
pX, platoon unblocked 0.83 0.83 0.83
vC, conflicting volume 702 948 351
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 524 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 97
cM capacity (veh/h) 1109 400 899

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 WB 4 NB 1
Volume Total 443 259 265 265 265 265 29
Volume Left 0 0 0 0 0 0 0
Volume Right 0 38 0 0 0 0 29
cSH 1700 1700 1700 1700 1700 1700 899
Volume to Capacity 0.26 0.15 0.16 0.16 0.16 0.16 0.03
Queue Length 95th (ft) 0 0 0 0 0 0 2
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.1
Lane LOS A
Approach Delay (s) 0.0 0.0 9.1
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15



7-Eleven - Botetourt County, VA Build (2016) Conditions
Queuing and Blocking Report AM Peak Hour

SimTraffic Report
RKA Page 1

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T TR R L T T R L L T R
Maximum Queue (ft) 135 238 278 227 174 173 169 66 244 200 154 72
Average Queue (ft) 63 152 169 77 115 145 129 23 143 116 75 30
95th Queue (ft) 139 228 261 215 201 172 176 57 229 198 141 66
Link Distance (ft) 332 332 332 71 71 71 71 202 202 202 202
Upstream Blk Time (%) 0 0 31 44 34 0 2 0 0
Queuing Penalty (veh) 1 0 77 110 84 0 3 0 0
Storage Bay Dist (ft) 275
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 1 0

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement SB SB SB
Directions Served L T TR
Maximum Queue (ft) 213 224 340
Average Queue (ft) 96 92 202
95th Queue (ft) 186 191 354
Link Distance (ft) 819 819 819
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: U.S. 11 & 84 Lumber/Mountain Road Plaza

Movement EB WB NB SB SB SB
Directions Served LTR LTR LT UL T TR
Maximum Queue (ft) 92 53 35 41 4 6
Average Queue (ft) 29 12 3 15 0 0
95th Queue (ft) 77 41 26 39 4 6
Link Distance (ft) 170 198 563 166 166
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 0



7-Eleven - Botetourt County, VA Build (2016) Conditions
Queuing and Blocking Report AM Peak Hour

SimTraffic Report
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Intersection: 3: U.S. 11 & RIRO

Movement WB NB NB NB NB
Directions Served R T T T R
Maximum Queue (ft) 50 10 19 8 27
Average Queue (ft) 23 1 1 1 14
95th Queue (ft) 50 11 16 9 33
Link Distance (ft) 170 44 44 44
Upstream Blk Time (%) 0 0 0 0
Queuing Penalty (veh) 0 0 0 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 4: RIRO & U.S. 220A

Movement EB EB WB WB WB WB B11 NB
Directions Served T TR T T T T T R
Maximum Queue (ft) 5 6 143 137 122 15 2 43
Average Queue (ft) 0 0 34 51 30 1 0 20
95th Queue (ft) 8 9 126 125 102 21 3 48
Link Distance (ft) 71 71 170 170 170 170 175 96
Upstream Blk Time (%) 0 1 0 0
Queuing Penalty (veh) 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 16: U.S. 220 

Movement EB EB WB SB
Directions Served T T T R
Maximum Queue (ft) 5 19 16 90
Average Queue (ft) 0 1 2 13
95th Queue (ft) 7 17 18 63
Link Distance (ft) 187 187 332 683
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 276



7-Eleven - Botetourt County, VA Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
RKA Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 86 624 380 121 546 114 510 227 129 198 146 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 275 0 0 0 0 0 0
Storage Lanes 1 1 1 1 2 1 1 0
Taper Length (ft) 100 100 100 100
Satd. Flow (prot) 1612 3241 1400 1543 3343 1538 3367 1863 1482 1687 3318 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1612 3241 1400 1543 3343 1538 3367 1863 1482 1687 3318 0
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 11 236 127 142
Link Speed (mph) 35 35 35 35
Link Distance (ft) 535 157 292 887
Travel Time (s) 10.4 3.1 5.7 17.3
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 12% 5% 5% 17% 8% 5% 4% 2% 9% 7% 5% 5%
Shared Lane Traffic (%) 20%
Lane Group Flow (vph) 96 777 338 134 607 127 567 252 143 220 211 0
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA
Protected Phases 5 2 3 1 6 7 3 8 1 7 4
Permitted Phases 2 6 8
Detector Phase 5 2 3 1 6 7 3 8 1 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Total Split (s) 19.0 41.0 33.0 20.0 42.0 27.0 33.0 27.0 20.0 27.0 21.0
Total Split (%) 16.5% 35.7% 28.7% 17.4% 36.5% 23.5% 28.7% 23.5% 17.4% 23.5% 18.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lead Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min None Min Min Min None None Min Min None
Act Effct Green (s) 10.8 32.0 55.0 12.6 33.8 57.8 23.1 18.3 30.9 17.8 13.0
Actuated g/C Ratio 0.10 0.30 0.52 0.12 0.32 0.55 0.22 0.17 0.29 0.17 0.12
v/c Ratio 0.58 0.78 0.40 0.72 0.57 0.14 0.77 0.78 0.27 0.77 0.51
Control Delay 62.5 40.3 3.7 69.8 33.0 2.6 47.2 60.6 3.9 62.0 49.6
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 62.5 40.3 3.7 69.8 33.0 2.6 47.2 60.6 3.9 62.0 49.6
LOS E D A E C A D E A E D
Approach Delay 31.9 34.3 44.3 55.9
Approach LOS C C D E
Queue Length 50th (ft) 68 281 17 96 193 0 201 177 0 154 76
Queue Length 95th (ft) 124 364 41 #190 258 27 262 #290 26 #258 117
Internal Link Dist (ft) 455 77 212 807
Turn Bay Length (ft) 275
Base Capacity (vph) 203 1108 894 209 1174 950 882 380 556 344 484
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0



7-Eleven - Botetourt County, VA Build (2016) Conditions
1: U.S. 11 & U.S. 220 /U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
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 0.47 0.70 0.38 0.64 0.52 0.13 0.64 0.66 0.26 0.64 0.44

Intersection Summary
Area Type: Other
Cycle Length: 115
Actuated Cycle Length: 105.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 38.9 Intersection LOS: D
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: U.S. 11 & U.S. 220 /U.S. 220A



7-Eleven - Botetourt County, VA Build (2016) Conditions
2: U.S. 11 & 84 Lumber/Mountain Road Plaza Timing Plan: PM Peak Hour

Synchro 9 Report
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Intersection
Int Delay, s/veh 2.7
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 17 0 18 10 0 73 8 745 23 23 69 552 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - - None
Storage Length - - - - - - - - - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - - 0 -
Grade, % - 0 - - 0 - - 0 - - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 35 2 28 2 2 2 13 6 2 1 2 15 2
Mvmt Flow 19 0 20 11 0 81 9 828 26 26 77 613 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1251 1690 308 1369 1679 427 617 0 0 934 853 0 0
          Stage 1 819 819 - 858 858 - - - - - - - -
          Stage 2 432 871 - 511 821 - - - - - - - -
Critical Hdwy 8.2 6.54 7.46 7.54 6.54 6.94 4.36 - - 6.42 4.14 - -
Critical Hdwy Stg 1 7.2 5.54 - 6.54 5.54 - - - - - - - -
Critical Hdwy Stg 2 7.2 5.54 - 6.54 5.54 - - - - - - - -
Follow-up Hdwy 3.85 4.02 3.58 3.52 4.02 3.32 2.33 - - 2.51 2.22 - -
Pot Cap-1 Maneuver 98 92 617 105 94 576 888 - - 369 782 - -
          Stage 1 273 388 - 318 372 - - - - - - - -
          Stage 2 492 367 - 514 387 - - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 83 90 617 100 92 576 888 - - 576 576 - -
Mov Cap-2 Maneuver 83 90 - 100 92 - - - - - - - -
          Stage 1 268 388 - 312 365 - - - - - - - -
          Stage 2 415 360 - 497 387 - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 37.2 18.1 0.2 1.8
HCM LOS E C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 888 - - 150 366 576 - -
HCM Lane V/C Ratio 0.01 - - 0.259 0.252 0.177 - -
HCM Control Delay (s) 9.1 0.1 - 37.2 18.1 12.6 - -
HCM Lane LOS A A - E C B - -
HCM 95th %tile Q(veh) 0 - - 1 1 0.6 - -



7-Eleven - Botetourt County, VA Build (2016) Conditions
3: U.S. 11 & RIRO Timing Plan: PM Peak Hour

Synchro 9 Report
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Intersection
Int Delay, s/veh 0.4
 

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 0 42 824 34 0 647
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 - 50 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 9 2 2 15
Mvmt Flow 0 47 916 38 0 719
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1275 458 0 0 916 0
          Stage 1 916 - - - - -
          Stage 2 359 - - - - -
Critical Hdwy 6.29 7.14 - - 5.34 -
Critical Hdwy Stg 1 6.64 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.67 3.92 - - 3.12 -
Pot Cap-1 Maneuver 189 470 - - 430 -
          Stage 1 279 - - - - -
          Stage 2 654 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 189 470 - - 430 -
Mov Cap-2 Maneuver 189 - - - - -
          Stage 1 279 - - - - -
          Stage 2 654 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.5 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 470 430 -
HCM Lane V/C Ratio - - 0.099 - -
HCM Control Delay (s) - - 13.5 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0 -



7-Eleven - Botetourt County, VA Build (2016) Conditions
4: RIRO & U.S. 220A Timing Plan: PM Peak Hour

Synchro 9 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 908 43 0 781 0 34
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1009 48 0 868 0 38
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 157
pX, platoon unblocked 0.79 0.79 0.79
vC, conflicting volume 1057 1250 528
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 536 781 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 96
cM capacity (veh/h) 811 262 855

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 WB 4 NB 1
Volume Total 673 384 217 217 217 217 38
Volume Left 0 0 0 0 0 0 0
Volume Right 0 48 0 0 0 0 38
cSH 1700 1700 1700 1700 1700 1700 855
Volume to Capacity 0.40 0.23 0.13 0.13 0.13 0.13 0.04
Queue Length 95th (ft) 0 0 0 0 0 0 3
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.4
Lane LOS A
Approach Delay (s) 0.0 0.0 9.4
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15



7-Eleven - Botetourt County, VA Build (2016) Conditions
Queuing and Blocking Report PM Peak Hour

SimTraffic Report
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Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement EB EB EB EB WB WB WB WB NB NB NB NB
Directions Served L T TR R L T T R L L T R
Maximum Queue (ft) 128 319 331 267 177 165 151 58 283 212 245 123
Average Queue (ft) 67 218 227 131 126 136 107 27 176 150 142 51
95th Queue (ft) 120 315 331 278 200 176 164 53 257 213 231 109
Link Distance (ft) 332 332 332 71 71 71 71 202 202 202 202
Upstream Blk Time (%) 0 0 0 42 41 25 0 4 1 4
Queuing Penalty (veh) 1 1 0 85 83 51 0 9 3 9
Storage Bay Dist (ft) 275
Storage Blk Time (%) 3 0
Queuing Penalty (veh) 6 0

Intersection: 1: U.S. 11 & U.S. 220 /U.S. 220A

Movement SB SB SB
Directions Served L T TR
Maximum Queue (ft) 219 128 106
Average Queue (ft) 127 70 41
95th Queue (ft) 218 126 95
Link Distance (ft) 819 819 819
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: U.S. 11 & 84 Lumber/Mountain Road Plaza

Movement EB WB NB NB SB
Directions Served LTR LTR LT TR UL
Maximum Queue (ft) 93 67 53 7 72
Average Queue (ft) 34 33 6 1 28
95th Queue (ft) 92 59 34 6 60
Link Distance (ft) 170 198 563 563
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 0
Queuing Penalty (veh) 1



7-Eleven - Botetourt County, VA Build (2016) Conditions
Queuing and Blocking Report PM Peak Hour
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Intersection: 3: U.S. 11 & RIRO

Movement WB NB NB NB
Directions Served R T T R
Maximum Queue (ft) 50 30 9 27
Average Queue (ft) 25 3 1 14
95th Queue (ft) 51 24 8 33
Link Distance (ft) 170 44 44
Upstream Blk Time (%) 0 0 0
Queuing Penalty (veh) 1 0 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 4: RIRO & U.S. 220A

Movement EB WB WB WB B11 NB
Directions Served T T T T T R
Maximum Queue (ft) 5 190 149 91 9 50
Average Queue (ft) 0 57 50 20 1 22
95th Queue (ft) 8 177 133 73 12 50
Link Distance (ft) 71 170 170 170 175 96
Upstream Blk Time (%) 3 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 16: U.S. 220 

Movement EB EB WB SB
Directions Served T T T R
Maximum Queue (ft) 34 76 4 14
Average Queue (ft) 5 11 0 1
95th Queue (ft) 53 79 5 14
Link Distance (ft) 187 187 332 683
Upstream Blk Time (%) 0 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 253
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F-75

Appropriate Radius required at all Intersections and Entrances (Commercial or Private).

LEGEND

PHV- - Peak Hour Volume (also Design Hourly Volume equivalent)

Adjustment for Right Turns

If PHV is not known use formula: PHV = ADT x K x D
K = the percent of AADT occurring in the peak hour
D = the percent of traffic in the peak direction of flow

Note: An average of 11% for K x D will suffice.

FIGURE 3-27 GUIDELINES FOR RIGHT TURN TREATMENT (4-LANE HIGHWAY)
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F-75

Appropriate Radius required at all Intersections and Entrances (Commercial or Private).

LEGEND

PHV- - Peak Hour Volume (also Design Hourly Volume equivalent)

Adjustment for Right Turns

If PHV is not known use formula: PHV = ADT x K x D
K = the percent of AADT occurring in the peak hour
D = the percent of traffic in the peak direction of flow

Note: An average of 11% for K x D will suffice.

FIGURE 3-27 GUIDELINES FOR RIGHT TURN TREATMENT (4-LANE HIGHWAY)
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TAPERS REQUIRED
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4343 Cox Road
Glen Allen, VA 23060
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www.rameykemp.com



METES AND BOUNDS DESCRIPTION
PROPOSED 7-ELEVEN

PART OF THE LANDS OF RYT LLC

TROUTVILLE, BOTETOURT COUNTY, VIRGINIA

BEGINNING AT THE INTERSECTION OF THE EASTERLY RIGHT-OF-WAY LIMITS OF LEE HIGHWAY -

U.S. RTE. 11 (VARIABLE WIDTH RIGHT-OF-WAY), WITH THE SOUTHERLY RIGHT-OF-WAY LIMITS OF

CLOVERDALE ROAD -U.S. RTE. 220 (VARIABLE WIDTH RIGHT-OF-WAY), THENCE WITH SAID

SOUTHERLY RIGHT-OF-WAY LIMITS, THE FOLLOWING THREE COURSES AND DISTANCES;

1. SOUTH 71° 26' 14" EAST, 58.72 FEET, THENCE;

2. CONTINUING, SOUTH 30° 43' 58" EAST, 56.36 FEET, THENCE;

3. CONTINUING, SOUTH 59° 38' 22" EAST, 40.01 FEET, THENCE DEPARTING SAID SOUTHERLY

RIGHT-OF-WAY LIMITS, AND WITH A LINE THROUGH THE SAID LANDS OF RYT LLC;

4. NORTH 15° 21' 39" WEST, 13.60 FEET TO THE DIVISION LINE BETWEEN THE SAID LANDS OF

RYT LLC ON THE NORTH, AND THE LANDS OF FIRST NATIONAL EXCHANGE BANK, THENCE

WITH SAID DIVISION LINE;

5. NORTH 31° 24' 17" EAST, 182.56 FEET TO THE DIVISION LINE BETWEEN SAID LANDS OF RYT

LLC ON THE NORTH, AND THE LANDS OF FIRST NATIONAL EXCHANGE BANK, THENCE WITH

SAID DIVISION LINE;

6. NORTH 61° 42' 48" WEST, 61.24 FEET TO THE DIVISION LINE BETWEEN SAID LANDS OF RYT

LLC ON THE NORTH, AND THE LANDS OF MOUNTAIN VIEW LIMITED COMPANY LLC PARCEL,

THENCE WITH SAID DIVISION LINE;

7. NORTH 28° 19' 42" EAST, 38.88 FEET TO THE DIVISION LINE BETWEEN SAID LANDS OF RYT

LLC ON THE NORTH, AND THE LANDS OF FIRST NATIONAL EXCHANGE BANK, THENCE WITH

SAID DIVISION LINE;

8. NORTH 61° 40' 18" WEST, 173.94 FEET TO THE SAID EASTERLY RIGHT-OF-WAY LIMITS OF LEE

HIGHWAY, THENCE WITH SAID EASTERLY RIGHT-OF-WAY LIMITS, THE FOLLOWING FOUR

COURSES AND DISTANCES;

9. NORTH 19° 20' 50" EAST, 176.85 FEET, THENCE;

10. CONTINUING, NORTH 71° 12' 19" WEST, 7.20 FEET, THENCE;

11. CONTINUING, NORTH 19° 35' 47" EAST, 47.29 FEET, THENCE;.

12. CONTINUING, NORTH 44° 05' 34" EAST, 32.39 FEET TO THE PLACE OF BEGINNING.

CONTAINING 36,278 SQUARE FEET OR 0.833 ACRES

1"=20'

SU  

1

CONCEPTUAL
SITE LAYOUT

1"= 20'

0 2051020

81

81

11

11

11

LOCATION MAP
NTS

100'

16,000 SQ. FT.

10'

10'

25'*

25'*

REQUIRED

3.  THE PROPERTY IS CURRENTLY ZONED B-3 (BUSINESS DISTRICT) AND M-1 (INDUSTRIAL

DISTRICT).  IT IS CURRENTLY BEING USED AS A TOWING FACILITY. THE PROPOSED

ZONING FOR THE ENTIRE PARCEL IS SC (SHOPPING CENTER).

REAR (ADJACENT TO B-1 PROPERTY TO SOUTH)

SIDE (ADJACENT TO B-3 PROPERTY TO EAST)

D. MAXIMUM BUILDING HEIGHT

C. MINIMUM LOT WIDTH

B. MINIMUM LOT AREA

FRONT (CLOVERDALE ROAD R.O.W.)

A. BUILDING SETBACK REQUIREMENTS

GENERAL NOTES:

±253'

±46'

±20.6'

±29.3'

±142.2'

PROVIDED

36,278 SQ. FT. (0.833 AC.) 

5.  PROPOSED BUILDING UTILITY LOCATIONS, PLANTING AND PARKING LOT

CONFIGURATIONS ARE SUBJECT TO FINAL  ENGINEERING.  BUILDING FOOTPRINT

CONFIGURATION TO BE DETERMINED DURING THE SITE PLAN REVIEW BUT SHALL

REMAIN IN SUBSTANTIAL CONFORMANCE AS DEPICTED.

6.  BULK REQUIREMENTS

35' ±18'-8"

1.  THIS PLAN IS BASED ON THE FOLLOWING:

"TOPOGRAPHIC SURVEY WORKSHEET

TAX LOT 101-176

2780 LEE HIGHWAY

TROUTVILLE, VIRGINIA"

PREPARED BY AXIOM ENGINEERING DESIGN

DATED: 04/03/15

 

2.  DEVELOPER:

VERTICAL CONSTRUCTION MANAGEMENT, LLC

1211 SOUTH WHITE CHAPEL BOULEVARD

SOUTHLAKE, TX 76092

CONTACT: MITCH KEITH

PHONE: 817-328-0298

7.  THE PROPOSED STRUCTURES SHOWN ARE WITHIN THE LIMITS OF THE SPECIAL

EXCEPTION PERMIT/REZONING.

8.  PARKING TABULATION: (SPECIAL EXCEPTION PERMIT AREA)

9.   THE SITE WILL BE SERVICED BY PUBLIC WATER AND SEWER.

E. MAXIMUM FLOOR AREA RATIO (FAR) 0.25 0.08

10.    EROSION AND SEDIMENTATION CONTROL MEASURES IN ACCORDANCE WITH BOTETOURT

COUNTY AND THE STANDARDS OF THE VIRGINIA DEPARTMENT OF CONSERVATION AND

RECREATION WILL BE PROVIDED WITH FINAL SITE PLAN ENGINEERING.

11.   THE PROPERTY IS LOCATED IN ZONE X (AREAS DETERMINED TO BE WITHIN  THE 0.2% ANNUAL)

PER MAP ENTITLED "FIRM, FLOOD INSURANCE RATE MAP, BOTETOURT COUNTY, VIRGINIA AND

INCORPORATED AREAS, PANEL 369 OF 490", MAP NUMBER 51023C0369C, MAP EFFECTIVE DATE

DECEMBER 17, 2010.

12.   ALL ON-SITE EASEMENTS WILL BE VERIFIED WITH FINAL SITE PLAN ENGINEERING.

13.   FINAL SIGN LOCATIONS ARE SUBJECT TO CHANGE WITH FINAL SITE PLAN ENGINEERING.

14.   IT IS ANTICIPATED THAT STORMWATER MANAGEMENT FOR THE PROPOSED PROJECT AREA

WILL BE PROVIDED BY FACILITIES AS DESIGNED UNDER THE PREVIOUSLY APPROVED

"INTERSTATE 81 EXIT 150 ACCESS MANAGEMENT IMPROVEMENTS" PLAN (VDOT PLAN

#0081-011-120, PE-102, RW-202, C-502)  AND SUPPLEMENTED BY ADDITIONAL ONSITE

STORMWATER MANAGEMENT SYSTEMS. THIS WILL BE CONFIRMED WITH FINAL SITE PLAN

ENGINEERING. IT IS ANTICIPATED THAT ONSITE SWM FACILITIES WILL BE MANUFACTURED

DEVICES FOR MEETING BMP REQUIREMENTS AND IF NEEDED, AN UNDERGROUND  VAULT WILL

ASSIST IN MEETING SWM REQUIREMENTS.

15. PER THE BOTETOURT COUNTY ZONING ORDINANCE, A LANDSCAPE STRIP 10 FEET IN WIDTH,

EXCLUSIVE OF REQUIRED SIDEWALKS, SHALL BE LOCATED BETWEEN THE RIGHT-OF-WAY LINE

AND THE PARKING LOT. PER CORRESPONDENCE WITH COUNTY STAFF, A WAIVER WILL BE

REQUESTED WITH THE FINAL SITE PLAN TO PLACE THE PLANTINGS REQUIRED IN THE

LANDSCAPE STRIP ELSEWHERE ON THE SITE.

16. AIR/VACUUM STATION, DUMPSTER ENCLOSURE, AND ADA RAMP LOCATIONS ARE SUBJECT TO

CHANGE WITH FINAL ENGINEERING.

17. ALL AREA LIGHTS SHALL BE MOUNTED TO 20 FT. POLES ON 3 FT. CONCRETE BASES, EQUATING

TO A MOUNTING HEIGHT OF 23 FT. ALL LIGHTS SHALL BE AIMED AND SHIELDED SO AS TO NOT

PRESENT A SIGNIFICANT GLARE ON NEIGHBORING PROPERTIES.

18. SOILS FOR ALL AREAS PRESENTED ON THIS CONCEPT PLAN ARE SOIL 61 -

UDORTHENTS-URBAN LAND COMPLEX. SOILS INFORMATION WAS TAKEN FROM THE USDA

NRCS WEB SOIL SURVEY ON 3/30/15.

* ALLOWED WHEN PARKING IS SCREENED FROM PUBLIC VIEW WITH BERMS AND/OR EVERGREEN

(CONIFEROUS) LANDSCAPING

LIMITS OF SEP

1 SPACE PER 200 S.F.

TOTAL BUILDING AREA: 3,062 S.F.

TOTAL PARKING REQUIRED: 15 SPACES

TOTAL PARKING PROVIDED: 15 SPACES (INCLUDES 1 ADA SPACE)

* PER DISCUSSIONS WITH COUNTY STAFF, A LOADING SPACE IS NOT REQUIRED.

FRONT (LEE HIGHWAY ROAD R.O.W.)

"ALTA/ACSM SURVEY

2780 LEE HIGHWAY

TROUTVILLE, VIRGINIA"

PREPARED BY AXIOM ENGINEERING DESIGN

DATED: 03/30/15

ENGINEER:

BOHLER ENGINEERING

28 BLACKWELL PARK LANE, SUITE 201

WARRENTON, VA 20186

CONTACT: DANIEL R. HINES, PE

PHONE: 540-349-4500

OWNER:

RYT, LLC

210 CARVER AVENUE

ROANOKE, VA 24012

4.  THIS APPLICATION PROPOSES FOR PARCEL 101-176, WITH AN AREA OF 1.781

ACRES, TO BE SUBDIVIDED INTO TWO LOTS. THE LIMITS OF THE SEP/REZONING

ARE 0.833 ACRES. THE RESIDUAL AREA IS 0.948 ACRES.

ATTORNEY:

BEAN KINNEY & KORMAN PC

2300 WILSON BOULEVARD, 7TH FLOOR

ARLINGTON, VA 22201

CONTACT: MARK M. VIANI

PHONE: 703-284-7287
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Lic. No. 043176

DANIEL R. HINES

11/06/15

ADDRESS COUNTY

COMMENTS &

CHANGE IN ZONE

F. MAXIMUM IMPERVIOUS AREA COVERAGE 60% 59.1%

LARGE DECIDUOUS TREE

3 - 3 1/2" CAL - 250 SF 20-YEAR CANOPY

SMALL DECIDUOUS TREE

3 - 3 1/2" CAL - 125 SF 20-YEAR CANOPY

LANDSCAPE LEGEND:

COMPACT EVERGREEN TREE

50 SF 20-YEAR CANOPY (6-7' HT)
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BACKGROUND REPORT 
Planning Commission – Public Hearing 
December 2015 

 
Prepared by the Department of Community Development 

PROJECT SUMMARY 
The applicant petitioned the Board of Supervisors in October to authorize a public hearing for a text 
amendment to increase the minimum district size of a Neighborhood Shopping Center District from nine to 
12 acres. The Board approved that petition. An amendment to the minimum district size of the Shopping 
Center (SC) District is the first of three requests from the applicant. 
 
RYT LLC also requests to rezone 1.781 acres of a Business (B-3) Use District, and Industrial (M-1) Use District 
to Shopping Center (SC) and is seeking a Special Exception Permit on 0.833 acres for a convenience store to 
include fuel sales.   
 

STAFF COMMENTS   
This request was originally submitted in the summer of 2015; however, the property could not be subdivided 
and meet the development requirements for both parcels. Due to the location of this project at “The 
Gateway Center” as described by the Board in their 2040 Vision, staff met with representatives in July to 
discuss concerns regarding this project. Notably, we discussed the existing and proposed uses of the 
property, as well as the proposed layout, signage, and design. During the meeting, we suggested the entire 
property be rezoned.  
 
Following the discussion in which the applicant and staff reviewed preliminary comments, staff learned that 
RYT LLC wished to subdivide off the property fronting on Lee Highway (Route 11) and retain a portion of 
property behind the frontage. Staff met with Mr. Young in September to discuss both the existing and 
proposed use of the property.  This property is currently being used for storage for inoperable vehicles. 
Should the portion of the property currently zoned Business (B-3) Use District be rezoned, and the resulting 
redevelopment of the site of the existing towing operations office to a convenience store occur, RYT LLC 
could not continue to utilize the property on the hill for storage of more than 5 inoperable vehicles, which is 
defined by the zoning ordinance as an automobile graveyard.  As a result, Mr. Young has submitted a proffer 
which states that he will store no more than 5 inoperable vehicles on the portion of the property he wishes 
to retain for his own use. In addition, the rezoning of the property to the Shopping Center (SC) Use District, 
eliminates the need for both properties, if subdivided, to have road frontage paired with access on a state-
maintained road. Redevelopment would be an improvement to the existing condition of the site, and a 
rezoning to the Shopping Center (SC) Use District would align with the existing Shopping Center and provide 
more opportunity for future compatible redevelopment. 
 
The applicant resubmitted their request to rezone the entire property to the Shopping Center (SC) Use 
District, and provided a response to a preliminary and secondary comment letter. Please review the cover 
letter dated November 6, 2015 and prepared by Zachary G. Williams of Bean Kinney and Korman Attorneys.  
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After review of the resubmittal, staff maintains a level of concern with how the project, as proposed, would 
fit into the redevelopment of the Gateway Center. Specially, staff has concerns about the view of the building 
when approaching the property heading north on Lee Highway, about the large and vacant sign structure on 
the property, as well as the building materials, landscaping and signage. Given that this is the first proposed 
re-development in the Gateway Center area, staff recommends additional conditions in order to ensure that 
this project can serve as an example of the type and style of the development that in in harmony with the 
vision for the area. While the proposed use provides for the redevelopment of a distressed site and the 
Shopping Center Use District is in greater consistency with the Comprehensive Plan, care should be given to 
ensure that the design not only reflects the 2040 Botetourt Vision, but can be an example of the standards to 
be sought in the rest of the Gateway Center area.  
 

PLANNING COMMISSION ACTION   
The Planning Commission must make a recommendation to the Board of Supervisors as to the approval, 
approval with conditions, or denial of these requests. 

 
APPLICATION INFORMATION 
Applicant:  RYT LLC 
Request:     To increase the minimum district size of the Neighborhood type Shopping Center 

(SC) Use District from 9 to 12 acres; To rezone from Business, B-3 to Shopping 
Center, SC with proffered conditions, and seeks a SEP on a portion of the property. 

Tax Map Number: 101-176 
Magisterial District:   Valley 
Report Prepared By:  N. Pendleton 
PC Meeting:    December 7, 2015  
BOS Meeting:     December 17, 2015  
 
LEGAL ADVERTISEMENT 
Valley Magisterial District: RYT, LLC requests the following: a text amendment to Section 25-284. District 
Requirements, of Chapter 25 Zoning of the Botetourt County Code to increase the maximum district size of 
the Neighborhood-type Shopping Center from nine to twelve acres; to rezone, with possible proffered 
conditions, a 1.781-acre lot from a Business (B-3) Use District and Industrial (M-1) Use District to a Shopping 
Center (SC) Use District; and requests a Special Exception Permit on 0.833 acres, with possible conditions, for 
a convenience store, to include fuel sales, located at 2780 Lee Highway (U.S. Route 11), Troutville, VA. The 
property is located in the southern corner of the intersection of Lee Highway and Cloverdale Road (ALT U. S. 
Route 220), identified on the Real Property Identification Maps of Botetourt County as Section 101, Parcel 
176. 
 
EXISTING CONDITIONS & BACKGROUND 
The property is currently used for a towing company as well as storage of inoperable vehicles. The land use 
history on the site is as follows: 
 
1993: 1.457 acres rezoned from B-2 to B-3 for B-3 uses at an existing service station with a condition that “all 
inoperable vehicles located on the hill behind the Exxon station would be removed from the property.” 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



RYT LLC - 7-Eleven Text Amendment, Rezoning to SC and SEP for Convenience Store 
September 2015 

   Page 3 of 9 

2004: Mr. Lovell ceased operation of Lovell’s Exxon. 
 
2005: Mr. Young and others purchased the site from PM Properties Inc. 
 
2006: Mr. Young applied for a rezoning of the M-1 portion of the property. At a February Planning 
Commission meeting, Mr. Young submitted proffers in conjunction with inoperable vehicles being stored on 
the property.  Prior to the Board of Supervisors hearing, Mr. Young requested that the matter be referred 
back to the Planning Commission in order to change his proffers. In May 2006, Mr. Young’s rezoning request 
was denied due to poorly planned site access and the potential for the property to become a “junkyard.” This 
was related to his proffer that the inoperable vehicles would be stored on the property for no longer than 45 
days, as opposed to 10 days in his original proffer statement.  
 
There also was a proffer which stated “The rear access from the shopping center cannot be used for direct 
access to the rezoned property.” 
 
Mr. Young’s request was denied. 
 
In addition to this history, the site has been reported to be in violation of the Zoning Ordinance several times. 
Those complaints follow: 
 

• March 2005, Complaint regarding the use as a towing operation. Towing is permitted in B-3. 
• September 2005, Complaint received regarding illegal signs and use. 
• November 2008, Complaint received regarding the screening of inoperative vehicles. 
• November 2013, Courtesy letter mailed for outside storage 
• October 2014, Courtesy letter mailed regarding the screening of inoperative vehicles. Mr. Young 

responded by placing screening material on the fence. 
• November 2015, Complaint received regarding outside storage of vehicles. 

 
TEXT AMENDMENT REQUESTSection 25-581 Zoning Amendment of the Zoning Ordinance requires 
that “In the case of a text amendment, a landowner may file a petition for a resolution of intent to amend 
the ordinance text to be acted upon by the board of supervisors. The board shall either adopt such 
resolution, initiating the text amendment requested, or deny such petition.”  
 
The Board of Supervisors authorized this public hearing at their October 27, 2015 meeting. 

 
Mark Viani, of Bean, Kinney & Korman, on behalf of RYT, LLC, and on behalf of Vertical Construction 
Management, LLC, the applicants for a pending land use application to develop a new 7-Eleven gasoline 
station and convenience store at 2780 Lee Highway in Troutville (Tax Map #101-176), requested the text 
amendment to increase the maximum district size of the “neighborhood” type Shopping Center (SC) Use 
District from 9 acres to 12 acres.   
 
This request is in line with the maximum district sizes of other “types” of Shopping Center districts in the 
ordinance. This district size has been in place since the 1983 Zoning Ordinance and was not amended with 
the 2002 update. The request is necessary for the subsequent rezoning request, as 8+ acres of adjoining 
property is zoned for Shopping Center; adding the requested 1.781 acres would exceed the maximum district 
size. As a reference, the other types of Shopping Centers are Community and Regional, and are defined by 
their purposes, district sizes, setbacks and minimum lot sizes.     
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This amendment would only affect future development of new shopping center or expansions of existing 
developments zoned for the Neighborhood type Shopping Center Use District.  The 2010 Comprehensive 
Plan states that there are less than 30 parcels in the county zoned SC totaling just over 100 acres. 
 
The Board of Supervisors will need to take action on this request prior to taking action on the rezoning of the 
entire parcel.  
 
PROPOSED DEVELOPMENT 
The applicant is proposing a 3,062 square foot convenience store with a canopy area and 8 fuel pumps. 
Fifteen parking spaces are proposed, and two access points are proposed which are to be right in and right 
out on Lee Highway as well as on Cloverdale Road, as the proposed reconstruction will add non-crossable 
concrete medians. 
 
ARCHITECTURAL RENDERINGS AND LAYOUT 
 
While the elevations submitted as part of the signage package show a façade for the building and fuel canopy 
with more architectural detail than a typical convenience store and neutral color selection, there are 
components of the building materials that could be improved upon. In the preliminary comment letter, we 
noted our concern with certain building materials such as the fiber cement panel, the prefinished metal 
canopies and the anodized aluminum. In addition, when approaching the store from Lee Highway traveling 
towards Troutville, the view of the building will be the rear and right elevation, which can be seen in the Sign 
Package as a brick and cinderblock side with exterior cabinets for CO2 storage, metal doors, and a blackout 
window. Landscaping along this side of the building may provide screening. 
 
No renderings or building materials are provided for the fueling pumps and canopy. The Planning 
Commission may consider conditions related to the elevations submitted as part of the sign package, and 
may wish to consider conditions related to the materials, design and signage of the fuel canopy. 
 
When staff met with representatives for the applicant, we had suggested they provide us with images of this 
prototype as built in other locations, as they mention in their application that “7-Eleven is using an attractive 
an upscale prototype for this location. This prototype is commonly utilized in upscale, high traffic locations in 
the Mid-Atlantic region.” To date, we have not receive those images.  
 
The applicant also states that the “7-Eleven site will be buffered and landscaped to provide an attractive and 
well-maintained development at this location.” The applicant noted that they intend to request a waiver to 
place landscaping required in the landscaping strip where parking is adjacent to the right-of-way elsewhere 
on the site. The Planning Commission may want to require additional landscaping as a condition of approval. 
In addition, conditions related to the material of the dumpster enclosure and screening may be imposed.   
 
LIGHTING 
 
Staff requested that more detail be submitted about the lighting for the site and stated that the Planning 
Commission may propose certain types of light fixtures as a condition for approval. The applicant provided 
specifications on the fixtures proposed to be used and stated that additional detail will be provided at the 
site plan review stage.  
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SIGNAGE 
 
Sec. 25-462. Sign standards and regulations governs the amount of signage permitted by each zoning district, 
as well as by the type of signs: 
 

Due to the unique nature of a SC, PUD, TND, POP or PIP involving various configurations of mixed 
uses, the signs permitted in these zoning districts shall be submitted as part of the overall 
development plan at the time of application for such use. The planning commission shall review the 
proposed regulations in regard to square footage, number of signs, architectural design, lighting, 
landscaping, height and setback, and other sign requirements.  

 
If this request is approved, the Planning Commission should require that a signage plan be adopted as a 
condition of this request. Staff suggests the following: 
 

• A maximum amount of square footage should be required as a condition of this request. In keeping 
with other business zoning districts, staff recommends no more than 120 square feet of signage be 
permitted (251.81 square footage submitted). 

• A monument sign which is in conformance with the sign ordinance should be required as a condition 
of this request, and free-standing, pole or ground-mounted signs should be excluded. The zoning 
ordinance limits monument signs are to 60 square feet in size, 10 feet in height, and they are to be 
setback 15 feet from the property line. Given the layout of this site as well the amount of property 
owned by VDOT, the Planning Commission could consider a condition that a monument sign be 
located only 10 feet from the property line.  

 
The applicant submitted a sign package with the application. The submitted package is not in conformance 
with the Zoning Ordinance.   
 

Sign Size Max 
Permitted 

Notes 

Front Elevation Wall Mounted 
Sign 44.7 70 

1 square foot per linear foot of building frontage, up to 
100 sf 

Citibank Window Sign 3.2 
 

16 sf or 25% of window area, whichever is less 
Right Elevation Wall Mounted 

Sign 27.5 44 
1 square foot per linear foot of building frontage, up to 
100 sf 

Fuel Canopy (Logo Only) 9 
  Fuel Canopy (Logo Only) 9 
  Fuel Canopy (Logo Only) 9 
  Window Vinyl Not provided 
  Monument sign 149.41 60 12 feet tall (10 feet allowed), located in setbacks (15 feet) 

Total 251.81 
   

 
In addition, there is an existing sign structure which is not being utilized on the property, and which is not 
subject to the SEP request, so the Planning Commission and Board cannot impose conditions. Staff inquired if 
there were plans for this to be removed, and the applicant states that there are currently no plans by 7-
Eleven or the property owner to use the large sign. 
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ADJACENT AND SURROUNDING USES / ZONING 
 

 Zoning Owner (Land Use) 
North Business, B-2 BNE RESTAURANT GROUP IV LLC C/O RASH & ASSOC /Hardees Restaurant 
East Shopping Center Mountain View Limited Company LLC /Shopping Center 

West 
Business, B-2 
Business, B-2 
Business, B-3 

Preston David H. et als / Country Cookin’ Restaurant 
RI CS3 LLC / Kangaroo Convenience Store 
RYT LLC  

South  Business, B-1 First National Exchange Bank  
 
 
2010 COMPREHENSIVE PLAN  
The 2010 Comprehensive Plan identifies future land uses in this area as Commercial.    
          

Commercial 
This category designates areas where commercial developments have occurred and where future 
commercial developments are encouraged. Public water and sewer is generally available or planned 
for these areas. 

 
A rezoning from the Business (B-3) Use District, and from the Industrial (M-1) Use District to Shopping Center 
(SC) is consistent with the Commercial Future Land Use designation.  
 
In addition, the Comprehensive Plan recommends strategies such as creating more distinctive and 
memorable gateways at points of entry to Botetourt County. Gateways should provide a sense of transition 
and arrival, and should be designed to make a strong and positive impact. Further “This type of approach is 
exemplified by the need for a more designed and attractive gateway at I-81 Exit 150.”  The Gateway Corridor 
Design Quality should promote high quality development along gateway corridors to improve aesthetics and 
encourage higher levels of investment. Design of new development should contribute to the overall visual 
quality of the corridor and define the street space. 
 
This property is located in the area identified by the Board of Supervisors as The Gateway Center in their 
Botetourt 2040 Vision:   
 

The Gateway Center 
Exit 150 is a gateway not only to Botetourt County, but to the entire Roanoke Valley, the Shenandoah 
Valley, Central Virginia, and the Virginia Highlands.  It is the starting point for visitors in search of 
scenic beauty, history, culture, outdoor adventures, and shopping.  Economic development and land 
use policies and programs facilitate the area as a destination all its own.  It is a nucleus of premier 
retailers, restaurants, and entertainment luring travelers off the highway and visitors from 
throughout the region. Through design and dedicated effort, it serves as the glue that economically 
and physically unites all areas of our county and that extends opportunity to all. 

As such, care should be given to ensure that the proposed use will be consistent with the goals and strategies 
outlined in the October 2015 Exit 150 Market Study and Conceptual Master Plan. 
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UTILITIES 
The subject property is served by public water and sewer. 
 
 
TRAFFIC 
2013 VDOT traffic data indicates that on Route 220 and Route 220 Alternate, there is an Annual Average 
Daily Traffic (AADT) of 34,000 vehicles per day west of Lee Highway and approximately 18,000 vehicles per 
day east of Lee Highway and across the property frontage.  On Lee Highway (Route 11) there are 
approximately 12,000 vehicles per day from Shadwell Drive to the intersection of US Route 11 and Cloverdale 
Road (ALT220) and 6,800 vehicles per day north of Cloverdale Road. 
 
The Traffic Impact Analysis prepared by Ramey Kemp and Associates provides this information, as well as 
existing lane configurations, on page 7 (Figure 3).  
 
VDOT 
VDOT comments are attached. The VDOT review of the Traffic Impact Analysis is still underway.  
 
FIRE AND RESCUE 
The Troutville Fire and Rescue Station, located 2.6 miles north of the subject property, provides fire and 
rescue services to this property.   
 
SCHOOLS 
The school system will not be  impacted by this request. 
 
PUBLIC COMMENT 
No public comments have been submitted at this time. Additional comments may be forthcoming at the 
public hearings. 
 
PROPOSED PROFFERS 
The applicant submitted the following proffers; these proffers would govern development on the entire 
1.781 acres.  
 

1. The property will be developed in substantial conformance with the “Rezoning Concept Plan and 
Special Exception Permit Plan for 7-Eleven, Lee Highway and Cloverdale Road, Troutville, Botetourt 
County, Virginia” prepared by Bohler Engineering dated October 28, 2015.  

2. The Developer shall install any and all turn lanes, tapers, traffic lights, pavement, widening, curbing, 
sidewalks and other road improvements required by VDOT for this project. 

3. No more than five inoperative motor vehicles per lot will be stored on that portion of the property 
not subject to the special exception application.  
 

However, the Planning Commission and Board of Supervisors can impose conditions on the property subject 
to the SEP request.  
 
SUGGESTED CONDITIONS  
If approved, staff suggests the following conditions in addition to the proffered conditions as submitted by 
the applicant: 
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1. Prior to submittal of any site plans for review by the Department of Community Development, 
the property will be subdivided into two parcels as shown on the “Rezoning Concept Plan and 
Special Exception Permit Plan for 7-Eleven, Lee Highway and Cloverdale Road, Troutville, 
Botetourt County, Virginia” prepared by Bohler Engineering dated October 28, 2015 and 
described by the metes and bounds description on the concept plan. 

2. There shall be no more than 120 square footage of signage on the lot. 
3. Other than one monument sign not to exceed 60 square feet in size, and ten feet in height, no 

free-standing signs shall be permitted. Pole signs or ground-mounted signs are prohibited. The 
allowed monument sign should be set back from the right-of-way at least ten feet from the 
property line.  

4. No temporary window signs are permitted.  
5. The dumpster shall be gated and enclosed with a solid brick wall in color to match the building. 
6. With the exception of the movie kiosk, the CO2 tank and propane cage, no outdoor vending 

machines or display of merchandise shall be permitted.  
7. Any vacuum or air pump machines shall be screened with evergreen plant material, and shall be 

depicted on the final site plan. 
8. The proposed building shall be constructed in substantial conformance with the elevations 

provided in the 7-Eleven signage plan submitted by Cummings Signs and dated November 5, 
2015. 

9. The gas canopy pillars shall be encased in brick in the same color of the building to a height of  
four feet. 

10. A bike rack will be provided on premises. 
11. The special exception permit shall be valid for a period of no longer than 24 months, unless, 

during such 24-month period: (1) a site plan is approved; (2) a building permit is obtained and 
the erection or alteration of a structure is started and diligently pursued, or (2) an occupancy 
permit is obtained and a use commenced. Such period of validity may be extended for good 
cause shown, by application to the body that approved the special exception permit. 

 
 
DRAFT MOTIONS 
 
Text Amendment 
 

Approval:   
I move that the text amendment to revise Section 25-284. District Requirements of the Botetourt 
County Zoning Ordinance to increase the maximum district size of the “neighborhood” type Shopping 
Center (SC) Use District from 9 acres to 12 acres, be forwarded to the Board of Supervisors with a 
recommendation of approval on the basis that the proposed text amendments are consistent with the 
comprehensive plan and the purposes and intent of the zoning ordinance. 
 
Denial: 
I move that the text amendment to revise Section 25-284. District Requirements of the Botetourt 
County Zoning Ordinance to increase the maximum district size of the “neighborhood” type Shopping 
Center (SC) Use District from 9 acres to 12 acres, be forwarded to the Board of Supervisors with a 
recommendation of denial for the following reasons… 
 
…and on the basis that the proposed text amendment is NOT consistent with the comprehensive plan 
and the purposes and intent of the zoning ordinance.  
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Approval for Rezoning:  
I move that the zoning map amendment for RYT LLC be forwarded to the Board of Supervisors with 
recommendation for approval with the following proffered conditions as submitted by the applicant and 
included in the staff report;  
 
And on the basis that the requirements of Section 25-581(k)(4) of the Zoning Ordinance have been 
satisfied, and that the proposal would serve the public necessity, convenience, general welfare, and is 
good zoning practice. 
 
Approval, with revisions, Rezoning:  
I move that the zoning map amendment for RYT LLC be forwarded to the Board of Supervisors with 
recommendation for approval subject to the following revisions to the concept plan and/or proffers [list 
any recommended changes that are agreeable to the applicant], on the basis that the requirements of 
Section 25-581(k)(4) of the Zoning Ordinance have been satisfied, and that the proposal would serve the 
public necessity, convenience, general welfare, and is good zoning practice. 
 
Denial, Rezoning:  
I move that the zoning map amendment for the property of RYT LLC be forwarded to the Board of 
Supervisors with recommendation for denial on the basis that the requirements of Section 25-581(k)(4) 
of the Zoning Ordinance have not been satisfied due to the following reasons:________________ 

 
 
Approval, SEP:   

I move that the special exception permit for a Convenience Store with fuel for RYT LLC be forwarded 
to the Board of Supervisors with a recommendation of (approval or approval with the following 
conditions) 

1. 
2. …. 

 
And on the basis that the applicant has satisfactorily demonstrated that the proposed use will have 
little to no adverse effects upon the community or other properties in the vicinity of the proposed 
use or structures according to the Zoning Ordinance Section 25-583 and that the proposal would 
serve the public necessity, convenience, general welfare and is good zoning practice. 

 
Denial, SEP: 

I move that the special exception permit for a Convenience Store with fuel for RYT LLC be forwarded 
to the Board of Supervisors with a recommendation of denial.   Based upon Zoning Ordinance Section 
25-583 the following items have not been satisfied 

1. 
2. (list findings/reasons for denial) 



 

 

 

BOTETOURT COUNTY, VIRGINIA

TM 101-176 RYT LLC/7-Eleven Requests

www.interactiveGIS.com Printed 11/21/2015 

0 282 564 ft






	December17,2015Agenda
	SheriffDeptReaccreditation
	November17,2015Minutes
	November24,2015Minutes
	December1,2015Minutes
	TransfersApprop
	AccountsPayableLists
	TimberworksOfInterestContract
	PropertyTransfertoEDA
	Appointments
	VDoTMonthlyReport
	LitterControl_InopVehiclesPublicHrg
	SubdivisionOrdPublicHrg
	ZoningOrdPublicHrg
	ComcastAgreementPublicHrg
	IDANameChangePublicHrg
	Post-ClosedSessionReso
	SimmonsVerizonSEP
	LaymanRezoningRequest
	RYT_7-11Request
	Extract
	Land Use Related Request
	DRAFT MOTIONS


	Application Submission #4 (00691587xAC2B5)
	7-Eleven - Botetourt County, VA - TIA - 052915report
	151106 Special Except Permit ConceptPlan
	drh-Base-TROUTVILLE ALTA boundary ALTA Site Plat
	July Prelim Comments
	November Comments
	Background Report_RYT LLC_Exit 150_RZ_SEP Nov 2015
	BACKGROUND REPORT
	PROJECT SUMMARY
	APPLICATION INFORMATION
	LEGAL ADVERTISEMENT
	EXISTING CONDITIONS & BACKGROUND
	PROPOSED DEVELOPMENT
	North
	2010 COMPREHENSIVE PLAN  The 2010 Comprehensive Plan identifies future land uses in this area as Commercial.
	UTILITIES
	TRAFFIC
	VDOT
	FIRE AND RESCUE
	SCHOOLS
	PUBLIC COMMENT
	PROPOSED PROFFERS
	SUGGESTED CONDITIONS
	DRAFT MOTIONS

	Aerial RYT LLC 7-Eleven
	VDOT Letter Route11-7-11-Exit_150




