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Executive Summary 

This report summarizes the findings of the traffic impact analysis (TIA) performed by Bowman Consulting 
Group (BCG) for the proposed Cannon Ridge Village development located in Stafford County, Virginia. The 
purpose of this study is to determine the potential impact (if any) to the existing traffic operations within 
the surrounding roadway network caused by the proposed development. 

A Pre-Scoping meeting with VDOT, Stafford County and Lennar was held at the VDOT Fredericksburg 
Residency on October 4, 2017. The purpose for the meeting was to discuss the major components of this 
study and to agree on the methodology and approach for completion of the study.  During this Pre-Scoping 
meeting it was agreed that the analysis within this study shall be extended to the build out year of 2027 
and design year 2033. 
 
The following intersections were evaluated in this Traffic Impact Analysis: 
 

Along Route US-17: 
- Stafford Lakes Parkway and Warrenton Road (US 17)  
- Banks Ford Parkway/ Berea Church Road and Warrenton Road (US 17)  
- Celebrate Virginia Parkway/International Parkway and Warrenton Road (US 17) 
- Banks Ford Parkway/Car Dealership and Warrenton Road (US 17) 
- McWhirt Loop/Lichfield Boulevard and Warrenton Road (US 17) 
- Commerce Parkway/Plantation Drive and Warrenton Road (US 17) 
- Commuter lot/Falls Run Drive and Warrenton Road (US 17) 
- Victor Neilsen Drive/Mclanes Drive and Warrenton Road (US 17) 
- Sanford Drive/Stanstead Road and Warrenton Road (US 17) 

Others: 
- Scott’s Ford Road / Celebrate Virginia Parkway 
- Banks Ford Parkway / Celebrate Virginia Parkway 
- Greenbank / Banks Ford Parkway 
- Banks Ford Parkway / McWhirt Loop 
- Celebrate Virginia Parkway / Hyannis Place and Bolivar Point Lane 

 
The access to the proposed development will be provided by a direct connection to Celebrate Virginia 
Parkway. The main site entrance will connect with Celebrate Virginia Parkway at the intersection of 
Celebrate Virginia Parkway and Scott’s Ford Lane (creating the 4th l leg of the intersection).  
 
The proposed development will consist of 1,177 units of adult community (age restricted) living. 
 
The proposed development is expected to generate 282 trips during the morning peak hour (IN: 94 and 
OUT: 189) and 388 trips during the evening peak hour (IN: 190 and OUT: 388).  
 
Based on the capacity analyses, most of the turning movement for the signalized intersections evaluated 
in this study are not expected to experience significant changes in the levels of service due to the proposed 
development.  

 
Currently VDOT is evaluating the traffic operations along the Route 17 Corridor and is looking to optimize 
and coordinate the traffic signal timing along the Corridor. In addition to the study, additional 
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improvements will be completed along the southbound direction and are incorporated in this study under 
build-out and design years. The improvements will consist of the following elements: 

 
- On the Southboud direction along Route 17, the right turn only lane will be designated as a 

through-right lane starting south of the signal at the park n ride/falls run. This lane will continue 
to the signal at Sanford/Gateway and will be required to enter the southbound ramp to I-95. The 
next lane over will also be required to enter the SB ramp to I-95. The adjacent next two SB lanes 
will be through lanes.  
 

VDOT’s current Route 17 corridor study is expected to modify/adjust the existing traffic signal timings 
along the corridor. Since this study identified minimal changes in delay and/or levels of service due to the 
proposed development, it is anticipated that VDOT’s traffic signal timing adjustments will also be able to 
accommodate the traffic anticipated for the Cannon Ridge Village Development. 

 
The results of the capacity analyses for the un-signalized intersections indicate that the intersections 
evaluated in this report would continue to operate at acceptable levels of service C or better during the 
2027 and 2033 scenarios.  

 
The minimal impacts identified in this report do not require physical alteration improvements to the 
existing roadway network. 

 
The installation of a traffic signal is not warranted at the intersection of Banks Ford Parkway / Celebrate 
Virginia Parkway.  

 
It is recommended for the County to explore opportunities for extending the service of Route D2 to Del-
Webb and the proposed Cannon Ridge Village development. 

 
It is recommended to connect the pedestrian facilities from the proposed Cannon Ridge Village 
Development to the existing multi-purpose trail to maintain pedestrian connectivity along Celebrate VA 
Parkway. 

 
The results of this traffic impact study indicate that significant changes in levels of service were not 
observed as a result of the proposed Cannon Ridge Development. Therefore, the proposed Cannon Ridge 
Village Development is not expected to have significant or minimal impact on the existing roadway 
system.   
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Introduction 
This report summarizes the findings of the traffic impact analysis performed by Bowman Consulting Group 
(BCG) for the proposed Cannon Ridge Village Development located at 5316 Celebrate Virginia Parkway in 
Stafford County, Virginia. The purpose of this study is to determine the potential impact (if any) to the 
existing traffic operations within the surrounding roadway network caused by the proposed development. 

Background Information 
The proposed development is generally located to the west of I-95 and south of Route 17 (Warrenton 
Road).  Figure 1, depicts the site location. 

 
Figure 1. Site location. 

The access to the proposed development will be provided by a direct connection to Celebrate Virginia 
Parkway. The main site entrance will connect with Celebrate Virginia Parkway at the intersection of 
Celebrate Virginia Parkway and Scott’s Ford Lane (creating the 4th leg of the intersection).  

The Applicant, LENNAR, is proposing to develop the site with an age restricted community land use. The 
proposed development will consist of the following: 

- 354 30 ft. senior SFA lots 
- 588 50 ft. senior SFD lots 
- 235 60 ft. senior SFD lots 
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Scope of work 
A Pre-Scoping meeting with VDOT, Stafford County and Lennar was held at the VDOT Fredericksburg 
Residency on October 4, 2017. The purpose for the meeting was to discuss the major components of this 
study and to agree on the methodology and approach for completion of the study.  

During the meeting, the following items were discussed and agreed upon by all parties: 

Study Periods 

- Existing Conditions (2017) 
- Build-Out Year (2027) 
- Design Year (2033) 

Intersections to be evaluated 

Along Route US-17: 

- Stafford Lakes Parkway and Warrenton Road (US 17)  
- Banks Ford Parkway/ Berea Church Road and Warrenton Road (US 17)  
- Celebrate Virginia Parkway/International Parkway and Warrenton Road (US 17) 
- Banks Ford Parkway/Car Dealership and Warrenton Road (US 17) 
- McWhirt Loop/Lichfield Boulevard and Warrenton Road (US 17) 
- Commerce Parkway/Plantation Drive and Warrenton Road (US 17) 
- Commuter lot/Falls Run Drive and Warrenton Road (US 17) 
- Victor Neilsen Drive/Mclanes Drive and Warrenton Road (US 17) 
- Sanford Drive/Stanstead Road and Warrenton Road (US 17) 

Others 

- Scott’s Ford Road / Celebrate Virginia Parkway 
- Banks Ford Parkway / Celebrate Virginia Parkway 
- Greenbank / Banks Ford Parkway 
- Banks Ford Parkway / McWhirt Loop 
- Celebrate Virginia Parkway / Hyannis Place and Bolivar Point Lane 

Traffic Data 

VDOT offered to provide the Synchro files for the corridor along Route 17 near the site. The Synchro files 
includes the existing traffic signal timing and the traffic counts for the morning and evening peak hours 
for the existing conditions (2017). The traffic signal timing from synchro wil be used for our analysis. 

Internal Capture 

A 15% trip adjustment factor was determined for internal allowance. This rate is based on the assumption 
that the shopping center located along the Banks Ford Parkway will attract/generate 15% of the total trips 
from and to the site. 
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Traffic Signal Warrant Analysis 

The preparation of a traffic signal warrant analysis at the intersection of Banks Ford Parkway and 
Celebrate Virginia Parkway was discussed and requested.  Based on further coordination with VDOT, it 
was agreed to evaluate only the traffic signal warrants for the peak hour and four-hour periods.  

Route 17 Corridor Study and Future Improvements 

Currently VDOT is evaluating the traffic operations along the Route 17 Corridor and is looking to optimize 
and coordinate the traffic signal timing along the Corridor. In addition to the study, additional 
improvements will be completed along the southbound direction and will be incorporated in this study 
under build-out and design years. The improvements will consist of the following elements: 

On the southbound direction along Route 17, the right turn only lane will be designated as a through-right 
lane starting south of the signal at the park n ride/falls run. This lane will continue to the signal at 
Sanford/Gateway and will be required to enter the southbound ramp to I-95. The next lane over will also 
be required to enter the SB ramp to I-95. The adjacent next two SB lanes will be through lanes.  

The approved Scope of work is included in Appendix A for further information. 

Existing Roadway Network 

Scott’s Ford Road and Celebrate Virginia Parkway 

 
Figure 2. Scott’s Ford Road and Celebrate Virginia Parkway. 

This three-way stop controlled intersection will be the main access point to the proposed Cannon Ridge 
Village development. This side of the network is mostly a residential area. The northbound approach 
provides an exclusive left turn lane and a through-right turn lane, the southbound approach provides an 
exclusive left turn lane, one exclusive right turn lane and one through lane. The eastbound has one 
exclusive left turn lane a one exclusive right turn lane and the westbound approach has one lane for all 
turning movements. These approaches are controlled by a stop sign. Pedestrian activity is accommodated 
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by a pedestrian trail located on the east side of Celebrate Virginia Parkway; the pedestrian trail extends 
from Scott’s Ford Road to approximately 200’ south of Jewett Lane. 

Warrenton Road and Berea Church Road 

 
Figure 3. Warrenton Road and Berea Church Road 

Warrenton Road (Route 17) is the main corridor of the roadway network to be analyzed and it is 
considered a north/south route. The intersection of Warrentown Road and Berea Church Road is 
signalized. The northbound approach (Warrenton Road) consists of dual exclusive left turn lanes, three 
through lanes and one exclusive right turn lane. The southbound approach (Warrenton Road) has an 
exclusive left turn lane, one exclusive right turn lane and three through lanes. The eastbound (Banks Ford 
Parkway) has one exclusive left turn lane, one exclusive right turn lane and one shared left-through turn 
lane. The westbound approach (Berea Church Road) consists of one exclusive left turn lane, one through 
lane and a channelized (yield) exclusive right turn lane. Pedestrian facilities are present at all quadrants 
of the intersection. 
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Warrenton Road and Celebrate VA Parkway 

 
Figure 4. Warrenton Road and Celebrate VA Parkway 

This is a signalized intersection that provides for five lanes in the south and the northbound approaches. 
The northbound approach (Warrenton Road) consists of one exclusive left turn lane, one exclusive 
channelized right turn lane and three through lanes. The southbound approach has one exclusive right 
turn lane, one exclusive left turn lane and three through lanes, the eastbound consists of dual exclusive 
left turn lanes, one through lane and one channelized right turn lane.  The westbound approach consists 
of a shared left-through turn lane and one exclusive right turn lane. Pedestrian facilities are present at all 
quadrants of the intersection. 

Warrenton Road and Banks Ford Parkway 

 
Figure 5. Warrenton Road and Banks Ford Parkway 
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This is a signalized four-legged intersection. The westbound approach is for an auto store, the driveway 
consists of a one lane driveway for all turning movements. The eastbound approach consists of one 
channelized right turn lane, one exclusive left turn lane and one shared left-through lane. The southbound 
approach (Warrenton Road) consists in one exclusive left turn lane, one exclusive right turn lane and three 
through lanes. The northbound approach consists of dual exclusive left turn lanes, one exclusive right turn 
lane and three through lanes. Pedestrian facilities are present at all quadrants of the intersection. 

Banks Ford Parkway and Celebrate VA Parkway 

 
Figure 6. Banks Ford Parkway and Celebrate VA Parkway 

This intersection is an un-signalized, median divided, four-legged intersection. The northbound approach 
(Celebrate Virginia Parkway) consists of one exclusive left turn lane, one channelized right turn lane and 
three through lanes. This approach also has a painted area for an additional left turn lane.  The 
southbound approach consists of one exclusive left turn lane, one exclusive right turn lane and three 
through lanes. The eastbound and westbound approaches consist of one shared left-through turn lane 
and one exclusive right turn lane. These approaches also have paved painted areas for potential lane 
increase in the future.  Pedestrian facilities are present at the northeast, northwest and southeast 
quadrants of the intersection. 
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Warrenton Road, McWhirt Loop and Lichfield Boulevard 

 
Figure 7. Warrenton Road, McWhirt Loop and Lichfield Boulevard 

This is a signalized four-legged intersection. Pedestrian facilities are present at all quadrants of the 
intersection. However, only the Lichfield Boulevard approach has a pedestrian phase. The northbound 
approach consists of one exclusive left turn lane, one exclusive right turn lane and three through lanes. 
The southbound consists of dual exclusive left turn lanes, one exclusive right turn lane and three through 
lanes. The eastbound approach (McWhirt Loop) consists of one shared left-through turn lane and one 
exclusive right turn lane. The westbound approach consists of one shared left-through turn lane, one 
exclusive left turn lane and one exclusive right turn lane.  
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Greenbank Road and Banks Ford Parkway 

 
Figure 8. Greenbank Road and Banks Ford Parkway 

This four-legged intersection is un-signalized. The westbound approach provides access to a retail center 
with one shared left-through lane and an exclusive right turn lane. The eastbound approach (Greenbank 
Road) consists one shared through-right turn lane and one exclusive left turn lane. The north and 
southbound approach (Banks Ford Parkway) consists of one exclusive left turn lane, one exclusive right 
turn lane and two through lanes. Pedestrian facilities are present along the eastside of Banks Ford 
Parkway. 

Banks Ford Parkway and McWhirt Loop 

 
Figure 9. Banks Ford Parkway and McWhirt Loop 
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This four-legged intersection intersection is un-signalized. The eastbound and westbound approaches 
(McWhirt Loop) consists of one shared left-through turn lane and one exclusive right turn lane. The north 
and southbound approaches (Banks Ford Parkway) consists in one exclusive left turn lane, one exclusive 
right turn lane and two through lanes. Pedestrian facilities are present at all quadrants of the intersection. 

Celebrate VA Parkway, Hyannis Place and Bolivar Point Lane 

 
Figure 10. Celebrate VA Parkway, Hyannis Place and Bolivar Point Lane 

This is an un-signalized intersection, in a residential area. The northbound and southbound approaches 
consist of one exclusive left turn lane, one exclusive right turn lane and two through lanes. The eastbound 
and westbound approaches are connections to residential developments with driveways of one lane for 
all the turning movements. Pedestrian facilities are present at the southwest, southeast and northeast 
quadrants of the intersection. 

Warrenton Road and Stafford Lakes Parkway 

 
Figure 11. Warrenton Road and Stafford Lakes Parkway 
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The northbound approach consists of a dual exclusive left turn lane, one exclusive right turn and three 
through lanes. The southbound approach consists of one exclusive right turn lane, one exclusive left turn 
and three through lanes. The westbound and eastbound approaches (Stafford Lakes Parkway) consists of 
one shared left-through turn lane and one exclusive right turn lane. Pedestrian facilities are present at all 
quadrants of the intersection 

Warrenton Road, Commerce Parkway and Plantation Drive  

 
Figure 12. Warrenton Road, Commerce Parkway and Plantation Drive 

This intersection is a signalized, four-legged intersection that connects the main corridor (north/south 
bounds) to commercial and industrial areas. The westbound (Plantation Drive) and eastbound approach 
(Commerce Parkway) consists of one exclusive left turn lane, one shared left-through turn lane and one 
exclusive right turn lane. The southbound approach consists of dual exclusive left turn lanes, one exclusive 
right turn lane and three through lanes. The northbound approach consists of one exclusive left turn lane, 
one exclusive right turn lanes and three through lanes. 
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Warrenton road, Commuter lot and Falls Run Drive 

 
Figure 13. Warrenton road, Commuter lot and Falls Run Drive 

This is a signalized, four-legged intersection that connects the main corridor to the commuter lot 
(eastbound approach) and a retail area. The eastbound approach consists of one shared left-through turn 
lane and dual exclusive right turn lanes. The westbound consists of one exclusive right turn lane, one 
shared left-through turn lane and one exclusive left turn lane. The northbound approach consists of dual 
exclusive left turn lanes, one exclusive right turn lane and three through lanes. The southbound approach 
consists of one exclusive left turn lane, one exclusive right turn lanes and three through lanes. 
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Warrenton Road, Victor Neilsen Drive and McLanes Drive 

 
Figure 14. Warrenton Road, Victor Neilsen Drive and McLanes Drive 

This intersection is signalized. It provides access to a fast food restaurant (eastbound approach, Victor 
Neilsen) and an industrial area (westbound, McLanes Drive) to the main corridor. The north and 
southbound approaches consist of one exclusive left turn lane, one exclusive right turn lanes and three 
through lanes. The eastbound and westbound consist of one driveway with one lane for all the turning 
movements. 

Warrenton Road, Sanford Drive and Stanstead Road 

 
Figure 15. Warrenton Road, Sanford Drive and Stanstead Road 
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This intersection is the closest one to the I-95 of this study. The southbound approach consists of one 
exclusive left turn lane, one exclusive right turn lanes and three through lanes. The northbound approach 
consists of one exclusive left turn lane, one exclusive right turn lanes and four through lanes. The 
eastbound approach consists of dual exclusive right turn lanes and one shared left-through turn lane. The 
westbound consists of dual exclusive left turn lanes, one shared through-right turn lane and one exclusive 
right turn lane. 

 

Data collection 

On May 30th and 31st, turning movement counts were conducted during the morning and evening peak 
periods to identify peak hours of the additional intersections that are not part of the main corridor. On 
October 5th, 2017, VDOT provided the Synchro model for the Route 17 Corridor (AM & PM Peak Hours). 
The traffic data from the model was used to evaluate the intersections along the corridor. Additionally, 
field inspections were conducted on October 19th to obtain an inventory of existing roadway geometry, 
traffic control and location of adjacent intersections.  

Manual Counts 

Existing peak hour turning movement traffic counts were conducted by Technical Traffic Services at five 
of the study intersections referenced above (Scott’s Ford Lane / Celebrate Virginia Pkwy, Banks ford Pkwy 
/ Celebrate Virginia Pkwy, Greenbank Rd / Banks Ford Pkwy, Banks Ford Pkwy / McWhirt Loop and 
Celebrate Virginia Pkwy/ Hyannis Pl / Bolivar Point Ln). These counts were completed on May 30th, 31st, 
June 1st and June 7th, of 2017 while public schools were in session. The counts were conducted on a typical 
weekday from 6:00 AM to 9:00 AM and 4:00 PM to 7:00 PM.  

A traffic impact analysis is based on a snap shot in time of the existing traffic characteristics. The morning 
and evening peak periods evaluated for all intersections on this study were determined to be from 7:30 
AM to 8:30 AM and from 4:30 PM to 5:30 PM, respectively.  The 2017 morning and evening traffic volumes 
are summarized and depicted on Appendix B. 
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Crash Data Evaluation 

Crash data was extracted directly from the VDOT’s application within the Virginia Roads database for each 
of the primary nine study intersections for the past five years (2013-2017). Table 1 shows the crash data 
extracted. 
 

Table 1. Crash data for the intersection in study. 

Intersection Crashes 
Property damage Injury 

Scott’s Ford Road and Celebrate Virginia Parkway 0 0 
Warrenton Road and Berea Church Road 10 2 
Warrenton Road and Celebrate VA Parkway 8 1 
Warrenton Road and Banks Ford Parkway 3 2 
Banks Ford Parkway and Celebrate VA Parkway 4 2 
Warrenton Road, McWhirt Loop and Lichfield Blvd 5 0 
Greenbank Road and Banks Ford Parkway 0 0 
Banks Ford Parkway and McWhirt Loop 2 1 
Celebrate VA Parkway, Hyannis Place and Bolivar Point Lane 0 0 

Please note that Warrenton Road has experienced construction work in the in the past years. This 
information is included in the data base as part of the crash details and this may have been an impact on 
the safety of the intersections along the road. Table 2 depicts additional details of the crashes occurred 
in those intersections with more than five crashes during the past years. 

Table 2. Description of the crashes in the intersections most affected. 

Intersection Collision Type 
Crashes 

Property damage Injury 
2013 2014 2015 2016 2017 2014 2015 2016 

Warrenton Road and 
Berea Church Road 

Rear end 4(1) 1(1) 1 1   1(1)  

Angle  2(1)  1(1)  1(1)   

Warrenton Road and 
Celebrate VA Parkway 

Rear end  1 2 4(1)     

Angle    1  1(1)  1(1) 
Banks Ford Parkway and 

Celebrate VA Parkway Angle   1 3  2   

Warrenton Road, 
McWhirt Loop and 

Lichfield Blvd 

Rear end  1(1) 2(1)      

Angle  1(1)   1    

(1)  At least one crash occurred in a work zone. 

Based on the data obtained, there are no indications of hazardous patterns that could have caused the 
crashes documented above. 
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Traffic Forecast and Background Traffic 

Two steps were considered on the traffic forecast (background traffic) evaluation.  

The first step was to determine a background growth rate applicable for the area. A growth rate of 2.0% 
was discussed and agreed with VDOT and the County during the pre-scoping meeting. This rate was found 
to be adequate and was used on this study. 

The 2017 traffic volumes were projected to the 2027 and 2033 year using the 2.0% growth rate to create 
the no-build conditions.  

The second step was to identify nearby developments that are projected to be completed within the near 
future. From the Scope of Work, nearby developments were not identified. 

The background traffic at full build out of the proposed project (2027) was calculated by adding the 
volumes calculated in the above Traffic Forecast section and trips generated by the proposed Cannon 
Ridge Village development. In a similar way the design year (2033) traffic volumes were calculated. The 
traffic volumes for the existing conditions (2017) were forecasted to 2033 using the 2% growth rate for 
the No Build condition and the expected trip generation was added to those volumes for the Build 
conditions. The traffic forecast volumes are depicted in the figures included on Appendix C. 

Trip Generation 

The Applicant, Lennar, is proposing to develop the site with residential use. The proposed development 
will consist of 1,177 units of Senior Adult Housing (age restricted). As requested by VDOT and The County, 
Bowman completed a trip generation analysis for the adjacent Del-Webb Development (Similar Land use) 
to identify the trip generation rates using actual traffic counts for a similar type development within the 
area.  

Based on coordination with the County, it was determined to use the distribution rates from the adjacent 
development Del-Webb (See scoping form on Appendix A for more detail), trip generation rates were 
developed as follow: 

Table 3. Trip Generation Ratio. 

Del-Webb 

Total Units Completed 720 Per County’s Assessment on 
11/2/17 

Traffic Volumes Collected by Bowman 
Morning Trips 172 Data collected at main entrance Evening Trips 236 

Trip Generation Ratio 
Time  Ratio 

Morning Peak 172/720 0.24 
Evening Peak 236/720 0.33 
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The information described above was reviewed and compared against the Institute of Transportation 
Engineers (ITE) Trip Generation Manual, 9th edition rates by the County and VDOT. Based on that 
comparison, it was determined that the rates from Del-Webb Development are higher that the ITE rates. 
Table 4 displays the trip generation for the proposed development and includes the morning and evening 
peak hours as well as the average daily trips generated from the proposed development.  

Table 4. ITE Site Trip Generation Analysis 

 
 

These traffic volumes were then distributed to the roadway system in accordance with a site traffic 
distribution pattern developed based on a review of traffic patterns in the area.  For purposes of this 
study, it was determined that 20% of the traffic generated by the development would travel to/from the 
North and 80% to/from the south. The site generated trip distribution is depicted on Figure 16. 

This study assumes that 60% of the traffic coming from the south on Route 17 will use the direct connector 
to Celebrate Virginia Parkway.  It was also assumed that approximately 20% of the traffic from the south 
of Route 17 will turn left at either one of the three roadways that provide access to Celebrate Virginia 
Parkway (Celebrate VA Parkway, Banks Ford Parkway and McWhirt loop). These assumptions were made 
as a conservative approach; it is most likely that the majority of the traffic will use the direct connector 
from Route 17 to Celebrate Virginia Parkway (Southbound direction) to access the proposed Cannon Ridge 
Village Development. 

An internal capture of 15% was agreed during the scoping meeting with VDOT and the County. This 
internal capture would generate trips to/from the Cannon Ridge Village development to/from the 
shopping center at the Greenbank Road / Banks Ford Parkway intersection. The trip distribution assumes 
100% of the trips moving to/from the site are going through Scott’s Ford Lane / Celebrate Virginia Parkway 
and Celebrate Virginia Parkway / Hyannis Place / Bolivar Point Lane intersections. Then, the 85% of those 
trips were distributed as depicted in Figure 16. For the trips coming from the site, the 15% of the internal 
capture was counted as part of the left turning traffic in the northbound approach at the Banks Ford 
Parkway / Celebrate Virginia Parkway intersection and then as the left turning traffic at Greenbank Road 
/ Banks Ford Parkway intersection. In a similar way, the trips going to the site, the 15% of the internal 
capture was counted as traffic turning left on the westbound approach at the Greenbank Road / Banks 

Land Use
Land Use Size Units Code In Out Total In Out Total

Rate= 0.24 Rate= 0.33

Residential 33% 67% 49% 51%

Age Restricted Development 1,177 D.U. 251 94 189 282 190 198 388

94 189 282 190 198 388

Notes: The trip generation data was generated from actual traffic data from Del-Webb which is a  similar type develoment located nearby 
 and along Celebrate Virgina Parkway.

Weekday
AM Peak Hour PM Peak Hour
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Ford Parkway intersection and then as part of the right turning traffic in the westbound approach at the 
Banks Ford Parkway / Celebrate Virginia Parkway intersection. 

 

 

Figure 16. Trip Generation Distribution. 

The traffic distribution results for all the scenarios are depicted in the figures included on Appendix C. 

The anticipated daily traffic volumes for the site can be calculated using a daily average rate of 4.0 per the 
ITE Trip Generation Manual. Therefore, the anticipated daily trips for the development would be 
approximately 4,708 units per day. 
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Capacity Analysis 

The study intersections were analyzed for each scenario using the 2010 Highway Capacity Manual (HCM) 
methodologies using the computer software package Synchro 10 with Sim Traffic. The analysis uses 
capacity, Level of Service, control delay, and queuing as the criteria for the performance of the 
intersections. 

Capacity, as defined by the HCM, is a measure of the maximum number of vehicles in an hour that can 
travel through an intersection or section of roadway under typical conditions. Level of Service (LOS) is a 
marker of the driving conditions and perception of drivers while traveling during the given time period. 
LOS ranges from LOS “A” which represents free flow conditions, to LOS “F” which represents breakdown 
conditions. Table 5 shows the LOS for intersections as defined by the HCM. 

Table 5. Level of Service 
 

 

 

 

 

 

 

 

 

 

Typically, LOS “A” through “D” is considered acceptable, while LOS “E” and “F” are considered failing or 
unacceptable. Control delay is a measure of the total amount of delay experienced by an individual vehicle 
and includes delay related to deceleration, queue delay, stopped delay, and acceleration. Table 5 shows 
the amount of control delay (in seconds per vehicle) that corresponds to the LOS for signalized and un-
signalized intersections. 

The reported queues, or linear distance of delayed vehicles, in this study are average 95th percentile 
queues as reported by SimTraffic after 10 runs of 60 minutes each with a 15-minute seeding time. They 
are reported to ensure that the storage lengths of lanes at intersections are of adequate length and that 
queued vehicles will not interfere with free flow vehicles or adjacent intersections.   

Capacity analyses were completed for the above referenced study intersections during the existing 
conditions (2017), build out year (2027) for no-build (without Cannon Ridge Village development) 
conditions and build conditions (with Cannon Ridge Village development) and the design year (2033) for 
no-build and build conditions.  

Unsignalized Intersections Signalized Intersections 

Level of 
Service 

Average Control 
Delay (sec/veh) 

Level of 
Service 

Average Control 
Delay (sec/veh) 

A ≤10 A ≤10 

B >10-15 B >10-20 

C >15-25 C >20-35 

D >25-35 D >35-55 

E >35-50 E >55-80 

F ≥50 F ≥80 
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Analysis of Existing Conditions 2017 

Capacity Analysis 

The LOS for the intersections in this study are presented in the following tables ( Table 6 to Table 19). This 
analysis was completed using the counts provided by VDOT for the intersections along Route 17 and the 
counts completed by Bowman Consulting for the other intersections. The counts are for the peak hour in 
an average weekday.  

Geico / Stafford Lakes Parkway / Route 17 

This four-legged signalized intersection is currently experiencing capacity constraints along the Route 17 
approaches; during the morning peak the southbound approach would experience a LOS of E and during 
the evening peak the northbound approach would experience a LOS F and the southbound approach 
would remain at LOS E.The capacity analysis results are summarized in Table 6. 

Table 6. Geico / Stafford Lakes Parkway / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Geico / 
Stafford 

Lakes 
Parkway 
/ Route 

17  
 

 
 

Approach Movement 

EB 

L 75.1 E 68.6 E 
T 26.6 C 27.0 C 
R 14.8 B 14.7 B 

Approach 28.0 C 28.4 C 

WB 

L 97.2 F 73.7 E 
T 3.8 A 5.2 A 
R 10.8 B 11.1 B 

Approach 36.1 D 10.9 B 

NB 

L     
T 69.3 E 245.0 F 
R 43.3 D 40.4 D 

Approach 47.0 D 115.1 F 

SB 

L     
T 62.0 E 60.0 E 
R 57.3 E 57.0 E 

Approach 60.1 E 58.1 E 
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Banks Ford Parkway / Berea Church / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 7. 

Table 7. Banks Ford Parkway / Berea Church / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Banks 
Ford 

Parkway 
/ Berea 

Church / 
Route 

17  
 

 
 

Approach Movement 

EB 

L 39.6 D 43.0 D 
T 7.8 A 9.6 A 
R 0.0 A 0.0 A 

Approach 7.7 A 9.2 A 

WB 

L 57.4 E 53.4 D 
T 3.9 A 6.3 A 
R 0.0 A 0.0 A 

Approach 13.1 B 7.4 A 

NB 

L 65.1 E 87.2 F 
T 65.4 E 83.7 F 
R 43.3 D 58.1 E 

Approach 58.5 E 76.3 E 

SB 

L 66.1 E 61.5 E 
T 62.3 E 60.1 E 
R 57.8 E 56.6 E 

Approach 62.9 E 60.0 E 
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Celebrate Virginia Parkway / International Parkway / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 8. 

 

Table 8. Celebrate Virginia Parkway / International Parkway / Route 17 intersection delays and LOS for 
2017, existing conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Celebrate 
Virginia 

Parkway / 
International 

Parkway / 
Route 17  

 
 

 

Approach Movement 

EB 

L 35.4 D 32.9 C 
T 35.0 D 46.3 D 
R 10.7 B 14.7 B 

Approach 34.9 C 45.1 D 

WB 

L 62.2 E 50.2 D 
T 13.0 B 23.2 C 
R 17.3 B 35.8 D 

Approach 14.1 B 25.0 C 

NB 

L 61.7 E 61.0 E 
T 62.7 E 59.5 E 
R 60.3 E 58.7 E 

Approach 61.5 E 59.9 E 

SB 

L     
T 61.2 E 79.3 E 
R 52.0 D 48.0 D 

Approach 58.8 E 68.6 E 
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Banks Ford Parkway / Car Dealership / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 9. 

 

Table 9. Banks Ford Parkway / Car Dealership / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Banks 
Ford 

Parkway / 
Car 

Dealership 
/ Route 17  
 

 
 

Approach Movement 

EB 

L     
T 2.7 A 3.2 A 
R 4.8 A 7.5 A 

Approach 2.8 A 3.3 A 

WB 

L 61.0 E 56.8 E 
T 12.6 B 13.2 B 
R     

Approach 13.9 B 14.3 B 

NB 

L 59.8 E 60.0 E 
T 59.9 E 60.0 E 
R 59.7 E 59.7 E 

Approach 59.7 E 59.8 E 

SB 

L     
T   63.6 E 
R     

Approach 0.0 A 63.6 E 
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McWhirt Loop / Lichfield Boulevard / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 10. 

 

Table 10. McWhirt Loop / Lichfield Boulevard / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

McWhirt 
Loop / 

Lichfield 
Boulevard 

/ Route 
17  

 
 

 

Approach Movement 

EB 

L 78.7 E 98.1 F 
T 5.6 A 3.8 A 
R 14.4 B 14.1 B 

Approach 13.1 B 15.0 B 

WB 

L 29.1 C 33.9 C 
T 10.8 B 8.7 A 
R 2.0 A 0.6 A 

Approach 11.3 B 9.3 A 

NB 

L     
T 64.8 E 67.8 E 
R 56.4 E 54.8 D 

Approach 59.8 E 59.4 E 

SB 

L 68.6 E 62.4 E 
T 67.5 E 62.8 E 
R 55.8 E 56.9 E 

Approach 62.9 E 59.5 E 
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Commerce Parkway / Plantation Drive / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 11.  

Table 11. Commerce Parkway / Plantation Drive / Route 17 intersection delays and LOS for 2017, 
existing conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Commerce 
Parkway / 
Plantation 

Drive / 
Route 17  

 
 

 

Approach Movement 

EB 

L 42.3 D 68.6 D 
T 10.9 B 6.2 A 
R 10.9 B 3.7 A 

Approach 12.3 B 8.9 A 

WB 

L 62.9 E 68.0 E 
T 21.8 C 10.3 B 
R 17.2 C 13.9 B 

Approach 23.2 C 12.2 B 

NB 

L 59.4 E 57.1 E 
T 59.3 E 57.7 E 
R 57.6 E 56.1 E 

Approach 58.4 E 56.5 E 

SB 

L 67.2 E 82.4 F 
T 66.4 E 82.4 F 
R 54.0 D 53.8 D 

Approach 63.0 D 72.6 E 
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Commuter Lot / Falls Run Drive / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 12.  

Table 12. Commuter Lot / Falls Run Drive / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Commuter 
Lot / Falls 
Run Drive 
/ Route 17  
 

 
 

Approach Movement 

EB 

L 94.6 F 89.0 F 
T 3.7 A 12.8 B 
R 8.3 A 13.2 B 

Approach 5.4 A 15.3 B 

WB 

L 46.8 D 28.8 C 
T 11.8 B 4.7 A 
R 38.0 D 11.5 B 

Approach 13.0 B 5.7 A 

NB 

L     
T 62.1 E 65.5 E 
R 61.9 E 56.2 E 

Approach 61.9 E 59.3 E 

SB 

L 63.6 E 68.9 E 
T 63.9 E 69.4 E 
R 59.8 E 57.3 E 

Approach 62.2 E 65.0 E 
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Victor Nailsen / McLanes Drive / Route 17 

The north/southbound approaches at this four-legged signalized intersection are expected to operate at 
capacity during the existing conditions as the approaches are expected to operate at levels of service E 
during the morning and evening conditions. The capacity analysis results are summarized in Table 13. 

Table 13. Victor Nailsen / McLanes Drive / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Victor 
Nailsen 

/ 
McLanes 
Drive / 
Route 

17  
 

 
 

Approach Movement 

EB 

L 90.8 F   
T 1.2 A 1.7 A 
R 4.2 A 3.8 A 

Approach 1.4 A 1.8 A 

WB 

L 81.8 F 103.9 F 
T 9.2 A 3.3 A 
R 0.0 A 2.0 A 

Approach 9.8 A 3.8 A 

NB 

L     
T 62.1 E 56.4 E 
R     

Approach 62.1 E 56.4 E 

SB 

L     
T 59.6 E 63.3 E 
R     

Approach 59.6 E 63.3 E 
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Sanford Drive / Stanstead Road / Route 17 

The southbound approach at this four-legged signalized intersection is expected to operate at capacity 
during the existing conditions as the approaches are expected to operate at levels of service E during the 
morning and evening conditions. The capacity analysis results are summarized in Table 14.  

Table 14. Sanford Drive / Stanstead Road / Route 17 intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Sanford 
Drive / 

Stanstead 
Road / 

Route 17  
 

 
 

Approach Movement 

EB 

L 30.9 C 33.7 C 
T 7.8 A 21.6 C 
R 16.5 B 16.3 B 

Approach 8.7 A 22.1 C 

WB 

L 66.4 E 62.6 E 
T 31.0 C 25.1 C 
R 12.2 B 13.2 B 

Approach 30.2 C 25.1 C 
T 61.2 E 59.7 E 
R 37.3 D 41.7 D 

Approach 44.7 D 43.9 D 

SB 

L 98.7 F 269.2 F 
T 117.7 F 288.5 F 
R 54.7 D 55.1 E 

Approach 99.5 F 237.9 F 
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Banks Ford Parkway / Greenbank / Shopping Center 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the morning and evening existing conditions. The capacity analysis results are summarized in Table 15. 

Table 15. Banks Ford Parkway / Greenbank / Shopping Center intersection delays and LOS for 2017, 
existing conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Banks Ford 
Parkway / 
Greenbank 
/ Shopping 

Center 
 

 
 

Approach Movement 

EB 

L 9.6 A 10.9 B 
T 8.5 A 9.8 A 
R 10.0 B 12.5 B 

Approach 9.3 A 10.4 B 

WB 
L 8.6 A 8.5 A 
T 7.3 A 8.3 A 

Approach 0.9  2.4 A 

NB 
L 0.0  0.0  
T 0.0  0.0  
R 0.0  7.4 A 

 

Celebrate Virginia Parkway / Bolivar Point / Hyannis Place 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the morning and evening existing conditions. The capacity analysis results are summarized in Table 16. 

Table 16. Celebrate Virginia Parkway / Bolivar Point / Hyannis Place intersection delays and LOS for 
2017, existing conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 
Celebrate 
Virginia 
Parkway 
/ Bolivar 
Point / 
Hyannis 

Place  

Approach Movement 

EB 
L 10.4 B 11.6 B 

Approach 10.4 B 11.6 B 

WB 
L 8.8 A 9.0 A 

Approach 8.8 A 9.0 A 
SB L 7.2 A 7.4 A 
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Celebrate Virginia Parkway / Banks Ford Parkway 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the morning and evening existing conditions. The capacity analysis was completed using the HCS7 
(Highway Capacity Software) results are summarized in Table 17. 

Table 17. Celebrate Virginia Parkway / Banks Ford Parkway intersection delays and LOS for 2017, existing 
conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Celebrate 
Virginia 
Parkway 
/ Banks 
Ford 
Parkway  

 
 

Approach Movement 

EB 
L 10.6 B 14.1 B 
R 9.4 A 9.5 A 

Approach 10.1 B 12.8 B 

WB 
L 11.2 B 13.9 B 
R 9.0 A 9.0 A 

Approach 11.1 B 13.8 B 

NB 
L 8.8 A 8.9 A 

Approach 1.5  3.2  

SB 
L 8.3 A 8.4 A 

Approach 0.3  2.2  

Celebrate Virginia Parkway / Scott’s Ford Lane 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the morning and evening existing conditions. The capacity analysis results are summarized in Table 18. 

Table 18. Celebrate Virginia Parkway / Scott’s Ford Lane intersection delays and LOS for 2017, existing conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

Celebrate 
Virginia 
Parkway 
/ Scott’s 
Ford Lane 

 
 

Approach Movement 

EB 
L 8.8 A 8.8 A 
T 8.4 A 8.7 A 

Approach 8.6 A 8.8 A 

WB 
L 8.8 A 8.9 A 

Approach 8.8 A 8.9 A 

NB 
L 7.3 A 7.3 A 

Approach 4.8    

SB 
L 7.2 A 7.2 A 

Approach 1.3    
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McWhirt Loop Banks Ford Parkway 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the morning and evening existing conditions. The capacity analysis results are summarized in Table 19. 

Table 19. McWhirt Loop Banks Ford Parkway intersection delays and LOS for 2017, existing conditions. 

INTERSECTION 

2017 
AM PEAK 

2017 
PM PEAK 

Conditions Conditions 

DELAY 
(S) LOS DELAY 

(S) LOS 

McWhirt 
Loop 

Banks 
Ford 

Parkway  
 

Approach Movement 

EB 

L 9.8 A 9.9 A 
T 8.4 A 8.5 A 
R 10.0 A 10.3 B 

Approach 9.5 A 9.8 A 

WB 

L 8.5 A 8.4 A 
T 7.3 A 7.7 A 
R 0.0  0.0  

Approach 0.1 A 1.6 A 
R 7.4 A 7.3 A 

Approach 2.0 A 0.2 A 
 

The results of the capacity analysis indicate that the unsignalized intersections generally operate at 
acceptable levels of service C or better. The Route 17 is currently experiencing capacity constraints as 
some of the northbound and southbound approaches are experiencing LOS of E and/or F. 

It is our understanding that VDOT is currently evaluating preparing a traffic signal timing adjustment for 
the Route 17 Corridor with the new signal timings expected to be in place in 2018. 
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Queuing 
Besides the capacity analyses, the queuing was also evaluated for the existing conditions to determine if 
the existing auxiliary lanes were adequate for the existing conditions and to compare the results with the 
forecasted conditions. The results of the queuing evaluation are summarized in the following tables (Table 
20 to Table 25). 

Please note that the intersections evaluated in this section are intersections where the anticipated trips 
would use the existing auxiliary lanes.  

Banks Ford Parkway / Berea Church / Route 17 

Table 20. Banks Ford Parkway / Berea Church / Route 17 intersection queuing report for 2017, existing 
conditions. 

INTERSECTION Existing 
Storage (ft) 

2017 AM PEAK 2017 PM PEAK 

95th % Queue 
(ft) 

95th % Queue 
(ft) 

Banks Ford 
Parkway / Berea 

Church / Route 17 

Approach Movement 

EB L  185 43 46 
R 200 36 28 

WB L 275 63 21 
R 300 91 20 

NB 
L  83 126 

LT  66 122 
R 160 20 37 

SB 
L  74 68 
R   36 

 

Celebrate Virginia Parkway / International Parkway / Route 17 

Table 21. Celebrate Virginia Parkway / International Parkway / Route 17 intersection queuing report for 
2017, existing conditions. 

INTERSECTION Existing 
Storage (ft) 

2017 AM PEAK 2017 PM PEAK 

95th % Queue 
(ft) 

95th % Queue 
(ft) 

Celebrate Virginia 
Parkway / 

International 
Parkway / Route 17 

Approach Movement 
EB L  160 95 172 

WB 
L 200 16 55 
R 175 32 269 

NB 
L  22 38 
L  35 75 

SB LT  192 225 
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Banks Ford Parkway / Car Dealership / Route 17 

Table 22. Banks Ford Parkway / Car Dealership / Route 17 intersection queuing report for 2017, existing 
conditions. 

INTERSECTION Existing 
Storage (ft) 

2017 AM PEAK 2017 PM PEAK 

95th % Queue 
(ft) 

95th % Queue 
(ft) 

Banks Ford 
Parkway / Car 

Dealership / Route 
17 

Approach Movement 
EB R   9 

WB 
L 400 78 37 
L 400 55 63 

NB 
L  36 16 

LT  12 12 

McWhirt Loop / Lichfield Boulevard / Route 17 

Table 23. McWhirt Loop / Lichfield Boulevard / Route 17 intersection queuing report for 2017, existing 
conditions. 

INTERSECTION Existing 
Storage (ft) 

2017 AM PEAK 2017 PM PEAK 

95th % Queue 
(ft) 

95th % Queue 
(ft) 

McWhirt Loop / 
Lichfield Boulevard 

/ Route 17 

Approach Movement 
EB L 350 174 391 

WB 
L 290 45 30 
L 290 43 70 
R 400 19 20 

NB LT  50 100 
R 70 57 93 

SB 
L 120 125 164 

LT  139 258 
R 145 48 155 

Banks Ford Parkway / Greenbank / Shopping Center 

Table 24. Banks Ford Parkway / Greenbank / Shopping Center intersection queuing report for 2017, 
existing conditions. 

INTERSECTION Existing 
Storage (ft) 

2017 AM PEAK 2017 PM PEAK 

95th % Queue 
(ft) 

95th % Queue 
(ft) 

Banks Ford 
Parkway / 

Greenbank / 
Shopping Center 

Approach Movement 

EB L 185 38 29 
TR  33 36 

WB LT  17 26 
R  16 5 
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McWhirt Loop Banks Ford Parkway 

Table 25. McWhirt Loop Banks Ford Parkway intersection queuing report for 2017, existing conditions. 

INTERSECTION Existing 
Storage (ft) 

2017 AM PEAK 2017 PM PEAK 

95th % Queue 
(ft) 

95th % Queue 
(ft) 

McWhirt Loop 
Banks Ford 

Parkway 

Approach Movement 
EB LT  32 28 

WB LT  38 38 
R 150 17  

SB L 200 19  
R 205  17 

 

Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 
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Analysis of Future Conditions 2027 
Capacity Analysis 
The LOS for the intersections in study are presented in the Table 26 to Table 39 This analysis was done 
using the counts provided by VDOT for the intersections along Route 17 and the counts done by Bowman 
Consulting for the other intersections. Those counts were used to forecast the traffic for year 2027 using 
a growth rate of 2%. In this case, the evaluation was done for the “No Build” condition (without the 
development) and “Build” condition (with the development). The counts are for the peak hour in a 
weekday.  

Geico / Stafford Lakes Parkway / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E and/or F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 26. 

Table 26. Geico / Stafford Lakes Parkway / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Geico / 
Stafford 

Lakes 
Parkway 
/ Route 

17  
 

 
 

Approach Movement 

EB 

L 118.4 F 118.4 F 73.2 E 73.2 E 
T 31.8 C 32.1 C 32.0 C 32.7 C 
R 15.2 B 15.2 B 15.1 B 15.1 B 

Approach 36.0 D 36.3 D 33.3 C 33.9 C 

WB 

L 145.7 F 143.8 F 71.1 E 70.2 E 
T 2.5 A 3.2 A 5.6 A 6.2 A 
R 11.2 B 11.2 B 11.4 B 11.4 B 

Approach 52.0 D 50.9 D 11.0 A 11.4 B 

NB 

L         
T 82.1 F 82.1 F 350.2 F 350.2 F 
R 46.8 D 46.8 D 42.0 D 42.0 D 

Approach 51.8 D 51.8 D 154.3 F 154.3 F 

SB 

L         
T 62.4 E 62.4 E 59.8 E 59.8 E 
R 56.6 E 56.6 E 56.5 E 56.5 E 

Approach 60.0 E 60.0 E 57.6 E 57.6 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Banks Ford Parkway / Berea Church / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E during the morning and some others of F during the evening conditions. The capacity analysis 
results are summarized in Table 27. 

 

Table 27. Banks Ford Parkway / Berea Church / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Banks 
Ford 

Parkway 
/ Berea 

Church / 
Route 

17  
 

 
 

Approach Movement 

EB 

L 41.9 D 41.4 D 40.3 D 40.7 D 
T 11.2 B 11.5 B 13.3 B 13.6 B 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 10.9 B 11.1 B 12.5 B 12.7 B 

WB 

L 65.7 E 67.8 E 59.7 E 60.0 E 
T 6.6 A 4.4 A 6.3 A 6.1 A 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 16.7 B 15.2 B 7.6 A 7.4 A 

NB 

L 63.2 E 64.0 E 107.5 F 127.3 F 
T 63.3 E 64.4 E 107.2 F 128.5 F 
R 42.2 D 41.9 D 48.3 D 47.7 D 

Approach 56.7 E 58.1 E 87.7 F 102.7 F 

SB 

L 64.4 E 64.4 E 64.4 E 64.4 E 
T 60.8 E 60.8 E 60.8 E 60.8 E 
R 56.4 E 56.4 E 56.4 E 56.4 E 

Approach 61.4 E 61.4 E 61.4 E 61.4 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Celebrate Virginia Parkway / International Parkway / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E during the morning and some others of F during the evening conditions. The capacity analysis 
results are summarized in Table 28. 

 

Table 28. Celebrate Virginia Parkway / International Parkway / Route 17 intersection delays and LOS for 
2027, existing conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Celebrate 
Virginia 

Parkway / 
International 

Parkway / 
Route 17  

 
 

 

Approach Movement 

EB 

L 37.4 D 37.2 D 33.1 C 33.3 C 
T 40.1 D 43.9 D 51.7 D 52.4 D 
R 11.5 B 12.9 B 15.4 B 15.9 B 

Approach 39.8 D 43.3 D 50.2 D 50.6 D 

WB 

L 59.8 E 56.5 E 54.7 D 61.8 E 
T 22.8 C 24.6 C 27.3 C 26.5 C 
R 14.1 B 15.2 B 22.7 C 21.4 C 

Approach 22.4 C 24.1 C 27.6 C 27.2 C 

NB 

L 61.7 E 60.8 E 61.3 E 62.4 E 
T 63.1 E 60.9 E 59.4 E 59.1 E 
R 60.1 E 59.3 E 58.5 E 58.6 E 

Approach 61.5 E 60.0 E 60.0 E 60.1 E 

SB 
T 63.4 E 63.4 E 111.7 F 111.7 F 
R 50.7 D 50.7 D 47.4 D 47.4 D 

Approach 60.1 E 60.1 E 89.8 F 89.8 F 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Banks Ford Parkway / Car Dealership / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E during the morning and the evening conditions. The capacity analysis results are summarized 
in Table 29. 

 

Table 29. Banks Ford Parkway / Car Dealership / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Banks 
Ford 

Parkway / 
Car 

Dealership 
/ Route 17 

 
 

Approach Movement 

EB 

L         
T 4.2 A 4.0 A 4.3 A 5.5 A 
R 5.4 A 5.8 A 8.0 A 8.0 A 

Approach 4.2 A 4.0 A 4.4 A 6.0 A 

WB 

L 59.9 E 60.0 E 62.0 E 62.3 E 
T 18.8 B 21.1 C 20.0 C 22.1 C 
R         

Approach 19.9 B 22.3 C 21.1 C 23.4 C 

NB 

L 59.9 E 58.5 E 58.7 E 60.4 E 
T 60.0 E 58.6 E 58.7 E 60.5 E 
R 59.7 E 58.5 E 58.4 E 58.6 E 

Approach 59.7 E 58.5 E 58.5 E 58.8 E 

SB 

L         
T     63.6 E 63.6 E 
R         

Approach 0.0 A 0.0 A 63.6 E 63.6 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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McWhirt Loop / Lichfield Boulevard / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E and/or F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 30. 

 

Table 30. McWhirt Loop / Lichfield Boulevard / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

McWhirt 
Loop / 

Lichfield 
Boulevard / 

Route 17 
 

 
 

Approach Movement 

EB 

L 91.6 F 95.4 F 131.2 F 130.1 F 
T 8.1 A 7.0 A 8.7 A 11.4 B 
R 15.0 B 15.0 B 15.9 B 15.9 B 

Approach 16.7 B 15.6 B 23.1 C 24.6 C 

WB 

L 28.8 C 28.7 C 30.1 C 29.7 C 
T 88.2 F 102.3 F 17.2 B 30.7 C 
R 1.3 A 1.3 A 0.7 A 1.0 A 

Approach 81.6 F 94.6 F 16.8 B 29.3 C 

NB 

L         
T 65.0 E 64.6 E 78.0 E 78.8 E 
R 56.0 E 56.2 E 56.1 E 61.3 E 

Approach 59.6 E 59.0 E 63.9 E 67.1 E 

SB 

L 74.7 E 74.7 E 65.7 E 65.7 E 
T 73.5 E 73.5 E 66.2 E 66.2 E 
R 55.2 E 55.2 E 56.5 E 56.5 E 

Approach 66.1 E 66.1 E 60.7 E 60.7 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Commerce Parkway / Plantation Drive / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E and/or F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 31. 

 

Table 31. Commerce Parkway / Plantation Drive / Route 17 intersection delays and LOS for 2027, 
existing conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Commerce 
Parkway / 
Plantation 

Drive / 
Route 17 

 
 

Approach Movement 

EB 

L 37.5 D 37.1 D 37.4 D 37.3 D 
T 15.7 B 17.9 B 8.7 A 10.4 A 
R 11.3 B 11.3 B 2.0 A 1.8 A 

Approach 16.6 B 18.6 B 10.9 B 12.3 B 

WB 

L 62.3 E 61.7 E 64.8 E 63.9 E 
T 112.8 F 125.9 F 15.9 B 19.6 B 
R 18.9 B 18.4 B 28.1 C 29.9 C 

Approach 105.0 F 116.9 F 18.7 B 21.9 C 

NB 

L 57.4 E 57.4 E 59.9 E 59.9 E 
T 57.4 E 57.4 E 59.7 E 59.7 E 
R 55.8 E 55.8 E 56.2 E 56.2 E 

Approach 56.5 E 56.5 E 57.7 E 57.7 E 

SB 

L 78.5 E 78.5 E 111.7 F 111.7 F 
T 77.0 E 77.0 E 111.4 F 111.4 F 
R 53.7 D 53.7 D 53.5 D 53.5 D 

Approach 70.6 E 70.6 E 91.7 F 91.7 F 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Commuter Lot / Falls Run Drive / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E during the morning and the evening conditions. The capacity analysis results are summarized 
in Table 32. 

 

Table 32. Commuter Lot / Falls Run Drive / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Commuter 
Lot / Falls 

Run Drive / 
Route 17 

 
 

Approach Movement 

EB 

L 89.7 F 88.5 F 95.2 F 93.8 F 
T 4.1 A 4.7 A 26.3 C 41.3 D 
R 8.4 A 8.4 A 15.6 B 15.6 B 

Approach 5.7 A 6.2 A 28.4 C 42.7 D 

WB 

L 51.5 D 51.6 D 32.9 C 36.2 D 
T 24.7 C 29.4 C 10.5 B 14.8 B 
R 7.1 A 6.7 A 11.9 B 11.9 B 

Approach 24.3 C 28.8 C 11.3 B 15.4 B 

NB 
T 62.1 E 62.1 E 74.9 E 74.9 E 
R 61.9 E 61.9 E 56.2 E 56.2 E 

Approach 61.9 E 61.9 E 62.5 E 62.5 E 

SB 

L 64.4 E 64.4 E 75.8 E 75.8 E 
T 64.3 E 64.3 E 77.6 E 77.6 E 
R 59.4 E 59.5 E 56.8 E 56.8 E 

Approach 62.5 E 62.5 E 69.8 E 69.8 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Victor Nailsen / McLanes Drive / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E during the morning and the evening conditions. The capacity analysis results are summarized 
in Table 33. 

 

Table 33. Victor Nailsen / McLanes Drive / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Victor 
Nailsen / 
McLanes 
Drive / 

Route 17 
 

 

Approach Movement 

EB 

L         
T 1.4 A 1.4 A 1.1 A 1.2 A 
R         

Approach 1.4 A 1.4 A 1.1 A 1.2 A 

WB 

L 78.0 E 77.8 E 91.5 F 88.0 F 
T 13.3 B 14.5 B 5.1 A 5.8 A 
R 0.0 A 0.0 A 2.2 A 2.2 A 

Approach 13.8 B 14.9 B 5.5 A 6.1 A 

NB 

L         
T 61.8 E 61.8 E 55.4 E 55.4 E 
R         

Approach 61.8 E 61.8 E 55.4 E 55.4 E 

SB 

L         
T 59.6 E 59.6 E 66.3 E 66.3 E 
R         

Approach 59.6 E 59.6 E 66.3 E 66.3 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Sanford Drive / Stanstead Road / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2027 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E and/or F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 34. 

 

Table 34. Sanford Drive / Stanstead Road / Route 17 intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Sanford 
Drive / 

Stanstead 
Road / 

Route 17 
 

 

Approach Movement 

EB 

L 34.7 D 36.2 D 38.3 D 2.8 A 
T 9.3 A 11.2 B 19.9 B 17.5 B 
R        B 

Approach 10.1 B 11.9 B 20.6 C 30.9 C 

WB 

L 77.4 E 77.4 E 67.7 E 67.7 E 
T 73.2 E 82.7 F 29.2 C 31.3 C 
R 13.3 B 13.3 B 14.2 B 14.3 B 

Approach 65.7 E 73.7 E 28.8 C 30.5 C 

NB 

L         
T 63.1 E 63.1 E 61.1 E 61.1 E 
R 36.6 D 36.6 D 42.8 D 42.8 D 

Approach 44.8 D 44.8 D 45.0 D 45.0 D 

SB 

L 160.8 F 160.8 F 402.5 F 402.5 F 
T 181.5 F 181.5 F 423.5 F 423.5 F 
R 54.8 D 54.8 D 55.2 E 55.2 E 

Approach 154.9 F 154.9 F 348.7 F 348.7 F 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions. However, the eastbound approach 
has a drop in the LOS from B to C (still acceptable) during the morning peak hour. 

 

 



 Cannon Ridge Village – Traffic Impact Study 

54                                                           
 

Banks Ford Parkway / Greenbank / Shopping Center 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2027 No Build conditions during the morning and evening conditions. The capacity analysis results are 
summarized in Table 35. 

 

Table 35. Banks Ford Parkway / Greenbank / Shopping Center intersection delays and LOS for 2027, 
existing conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Banks Ford 
Parkway / 
Greenbank 
/ Shopping 

Center 
 

 

Approach Movement 

EB 

L 9.9 A 10.0 B 11.7 B 12.0 B 
TR 8.6 A 8.6 A 10.3 B 10.6 B 
R         

Approach 9.5 A 9.7 A 11.1 B 11.4 B 

WB 

L 10.3 B 10.3 B 14.0 B 13.4 B 
T 8.6 A 8.7 A 8.5 A 8.6 A 
R         

Approach 9.3 A 9.9 B 13.3 B 13.1 B 
NB LTR 7.4 A 7.4 A 7.5 A 8.7 A 
SB 1       7.6 A 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions. 
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Celebrate Virginia Parkway / Bolivar Point / Hyannis Place 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2027 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 36. 

Table 36. Celebrate Virginia Parkway / Bolivar Point / Hyannis Place intersection delays and LOS for 
2027, existing conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 
Celebrate 
Virginia 

Parkway / 
Bolivar 
Point / 

Hyannis 
Place 

 
 

Approach Movement 

EB 
L 13.0 B 13.9 B 12.7 B 19.5 C 

Approach   13.9 B   19.5 C 

WB 
L 9.1 A 9.8 A 9.2 A 10.7 B 

Approach   9.8 A   10.7 B 
NB L 7.4 A   7.4 A 7.9 A 

SB 
L 7.4 A 

7.8 A 

7.5 A 

8.0 A 

Celebrate Virginia Parkway / Banks Ford Parkway 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2027 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 37. 

Table 37. Celebrate Virginia Parkway / Banks Ford Parkway intersection delays and LOS for 2027, 
existing conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Celebrate 
Virginia 

Parkway / 
Banks Ford 

Parkway 
 

 

Approach Movement 

EB 
L 11.1 B 13.1 B 16.7 C 34.0 D 
R 9.5 A 9.7 A 9.9 A 10.5 B 

Approach 10.4 B 11.7 B 13.9 B 24.4 C 

WB 
L 11.9 B 14.5 B 16.6 C 36.0 E 
R 9.1 A 9.4 A 9.1 A 9.3 A 

Approach 11.8 B 14.3 B 16.5 C 35.8 E 
NB L 8.9 A 9.3 A 9.1 A 10.1 B 

SB 
L 8.3 A 8.6 A 8.5 A 8.9 A 

Approach 0.3  0.2  2.2  1.5  
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Celebrate Virginia Parkway / Scott’s Ford Lane 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2027 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 38. 

 

Table 38. Celebrate Virginia Parkway / Scott’s Ford Lane intersection delays and LOS for 2027, existing 
conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Celebrat
e Virginia 
Parkway 
/ Scott’s 

Ford 
Lane 

 
 

Approac
h 

Movemen
t 

EB 

L 8..8 A 10.9 B 8.9 A 12.1 B 
T 8.4 A 8.8 A 8.7 A 10.2 A 
R         

Approach 8.7 A 10.2 B 8.9 A 11.9 B 

WB 
L 8.8 A 10.2 B 8.9 A 10.9 B 
R         

Approach 8.8 A 10.2 B 8.9 A 10.9 B 

NB 

L 7.3 A 7.5 A 7.3 A 7.7 A 
T 0.0        
R         

Approach 4.8 A 7.5 A 2.1    

SB 
L 7.2 A   7.2 A 7.5 A 

Approach 1.3    1.2    
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McWhirt Loop Banks Ford Parkway 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2027 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 39.  

Table 39. McWhirt Loop Banks Ford Parkway intersection delays and LOS for 2027, existing conditions. 

INTERSECTION 

2027 
No Build 
AM PEAK 

2027 
Build 

AM PEAK 

2027 
No Build 
PM PEAK 

2027 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Banks 
Ford 

Parkway 
/ Berea 

Church / 
Route 

17  
 

 
 

Approach Movement 

EB 

L 10.1 B 10.4 B 10.3 B 11.0 B 
T 8.4 A 8.4 A 8.5 A 8.4 A 
R         

Approach 9.7 A 10.0 B 10.1 B 10.7 A 

WB 

L 10.4 B 10.8 B 10.8 B 10.9 B 
T 8.5 A 8.6 A 8.4 A 8.6 A 
R         

Approach 10.1 B 10.5 B 10.4 B 10.6 B 

NB 
L 7.4 A 7.4 A 7.8 A 7.4 A 

Approach 0.1    1.7    

SB 

L 7.5 A 7.6 A 7.4 A 7.9 A 
T         
R         

Approach 2.0    0.2    
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Queuing  
Besides the capacity analyses, the queuing was also evaluated for the future conditions in the build out 
year 2027, to determine if the auxiliary lanes that are already there were adequate for the existing 
conditions and then compare the results with the Forecasted conditions. The results of the queuing 
evaluation are summarized in Table 40 to Table 45. 

Banks Ford Parkway / Berea Church / Route 17 

Table 40. Banks Ford Parkway / Berea Church / Route 17 intersection queuing report for 2027, existing 
conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2027 No Build 
AM PEAK 

2027 
Build 
AM 

PEAK 

2027 No Build 
PM PEAK 

2027 
Build 
PM 

PEAK 

95th % Queue (ft) 
95th % 
Queue 

(ft) 
95th % Queue (ft) 

95th 
% 

Queue 
(ft) 

Banks 
Ford 

Parkway 
/ Berea 

Church / 
Route 

17 

Approach Movement 

EB L  185 26 23 33 22 

R 200 16 30 30 27 

WB 
L 275 130 181 42 18 

L  133 193 74  

R 300   11  

NB 
L  52 67 104 111 

LT  65 86 93 105 

R 160 39 38 49 91 

SB 
L  105 70 127 63 

R   124 75  
Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 
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Celebrate Virginia Parkway / International Parkway / Route 17 

Table 41. Celebrate Virginia Parkway / International Parkway / Route 17 intersection queuing report for 
2027, existing conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2027 No 
Build 

AM PEAK 

2027 
Build 
AM 

PEAK 

2027 No Build 
PM PEAK 

2027 
Build 
PM 

PEAK 

95th % 
Queue (ft) 

95th % 
Queue 

(ft) 

95th % Queue 
(ft) 

95th % 
Queue 

(ft) 

Celebrate 
Virginia 

Parkway / 
International 

Parkway / 
Route 17 

Approach Movement 

EB L  160 64 229 209 250 

R      

WB 
L 200 15 196 37 86 

R 175 235 270 276 235 

NB 
L  51 61 53 50 

L  55 78 109 76 
SB LT  167 220 337 170 

Based on the queue evaluation, the existing auxiliary lane storage lengths for the eastbound left turn lane 
and westbound right turn lane would not be able to accommodate the anticipated traffic demand during 
the no-build and build traffic conditions. 

 

Banks Ford Parkway / Car Dealership / Route 17 

Table 42. Banks Ford Parkway / Car Dealership / Route 17 intersection queuing report for 2027, existing 
conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2027 No Build 
AM PEAK 

2027 
Build 
AM 

PEAK 

2027 No Build 
PM PEAK 

2027 
Build 
PM 

PEAK 

95th % Queue 
(ft) 

95th 
% 

Queue 
(ft) 

95th % Queue 
(ft) 

95th 
% 

Queue 
(ft) 

Banks Ford 
Parkway / Car 
Dealership / 

Route 17 

Approach Movement 

EB R    11  

WB L 400 65 97 43 39 
L 400 52 59 50 55 

NB L  14 13 19 23 
LT     13 

SB LTR     19 
Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 
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McWhirt Loop / Lichfield Boulevard / Route 17 

Table 43. McWhirt Loop / Lichfield Boulevard / Route 17 intersection queuing report for 2027, existing 
conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2027 No 
Build 

AM PEAK 

2027 
Build 

AM PEAK 

2027 No 
Build 

PM PEAK 

2027 
Build 
PM 

PEAK 

95th % 
Queue (ft) 

95th % 
Queue 

(ft) 

95th % 
Queue (ft) 

95th % 
Queue 

(ft) 

McWhirt 
Loop / 

Lichfield 
Boulevard 

/ Route 
17 

Approach Movement 

EB L 350 321 294 327 297 

R  290  26 16 35 

WB 
L 290 46 42 33 34 
L 400 53 150 31 83 
R  21 18 51 43 

NB LT 70 55 141 216 521 
R 120 52 100 99 115 

SB 
L  130 177 158 109 

LT 145 177 170 186 152 
R  162 176 157 141 

Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 

Banks Ford Parkway / Greenbank / Shopping Center 

Table 44. Banks Ford Parkway / Greenbank / Shopping Center intersection queuing report for 2027, 
existing conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2027 No Build 
AM PEAK 

2027 
Build 
AM 

PEAK 

2027 No Build 
PM PEAK 

2027 
Build 
PM 

PEAK 

95th % Queue 
(ft) 

95th 
% 

Queue 
(ft) 

95th % Queue 
(ft) 

95th 
% 

Queue 
(ft) 

9Banks Ford 
Parkway / 

Greenbank / 
Shopping 

Center 

Approach Movement 

EB L 185 30 30 36 47 

TR  34 34 35 35 

WB LT    25 47 
R  10 21 17  

NB L   19 32 27 
SB R    6 9 

Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 
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McWhirt Loop Banks Ford Parkway 

Table 45. McWhirt Loop Banks Ford Parkway intersection queuing report for 2027, existing conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2027 No Build 
AM PEAK 

2027 
Build 
AM 

PEAK 

2027 No Build 
PM PEAK 

2027 
Build 
PM 

PEAK 

95th % Queue 
(ft) 

95th 
% 

Queue 
(ft) 

95th % Queue 
(ft) 

95th 
% 

Queue 
(ft) 

McWhirt Loop 
Banks Ford 

Parkway 

Approach Movement 

EB LT  30 36 69 34 

R  22 26 13 14 

WB LT  37 51 36 46 
R 150 17 25  24 

SB L 200    19 
NB L 205   9  

Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 

The capacity analysis results indicate that the intersections analyzed are not expected to experience a 
significant increase in delay and/or an overall intersection level of service change due to the proposed 
development. Furthermore, the traffic signal timing adjustments being prepared by VDOT for the Route 
17 corridor would most likely accommodate the traffic anticipated for the Cannon Ridge Village 
Development.  
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Analysis of Future Conditions Design Year (2033) 

Capacity Analysis 
This scenario evaluates the 2033 design year for the “No build” and “Build” conditions. The purpose for 
this comparison is to determine if mitigation improvements are necessary to accommodate the proposed 
Cannon Ridge Village Development. The LOS for the intersections in study are presented in the following 
tables (  Table 46 to Table 59) 

Geico / Stafford Lakes Parkway / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2033 No Build 
conditions as several of the turning movements in one of the approaches is expected to operate at levels 
of service F during the morning and the evening conditions. The capacity analysis results are summarized 
in Table 46. 

Table 46. Geico / Stafford Lakes Parkway / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Geico / 
Stafford 

Lakes 
Parkway 
/ Route 

17  
 

 
 

Approach Movement 

EB 

L 144.2 F 144.2 F 77.9 E 77.9 E 
T 38.0 D 38.8 D 38.7 D 40.3 D 
R 15.4 B 15.4 B 15.4 B 15.4 B 

Approach 43.1 D 43.7 D 39.9 D 41.4 D 

WB 

L 196.6 F 195.1 F 69.0 E 68.4 E 
T 2.8 A 3.4 A 7.2 A 7.9 A 
R 11.4 B 11.4 B 11.7 B 11.7 B 

Approach 69.8 E 68.6 E 12.3 B 12.9 B 

NB 

L         
T 96.2 F 96.2 F 431.7 F 431.7 F 
R 52.3 D 52.3 D 43.3 D 43.3 D 

Approach 58.5 E 58.5 E 184..8 F 184.8 F 

SB 

L         
T 63.9 E 63.9 E 59.8 E 59.8 E 
R 56.4 E 56.4 E 56.0 E 56.0 E 

Approach 60.8 E 60.8 E 57.3 E 57.3 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Banks Ford Parkway / Berea Church / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2033 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E and F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 47. 

Table 47. Banks Ford Parkway / Berea Church / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY (S) LOS DELAY 
(S) LOS DELAY (S) LOS DELAY 

(S) LOS 

Banks 
Ford 

Parkway 
/ Berea 

Church / 
Route 

17  
 

 
 

Approach Movement 

EB 

L 44.9 D 45.0 D 42.6 D 43.3 D 
T 15.4 B 15.9 B 21.1 C 22.3 C 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 14.9 B 15.3 B 19.6 B 20.5 C 

WB 

L 73.6 E 73.3 E 61.7 E 61.6 E 
T 7.0 A 4.8 A 7.4 A 7.3 A 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 18.4 B 16.5 B 8.7 A 8.6 A 

NB 

L 63.7 E 66.0 E 141.7 F 162.2 F 
T 63.8 E 65.9 E 135.8 F 158.4 F 
R 42.0 D 41.7 D 46.2 D 45.2 D 

Approach 57.0 E 59.3 E 107.9 F 123.6 F 

SB 

L 68.0 E 68.0 E 68.0 E 68.0 E 
T 61.6 E 61.6 E 61.6 E 61.6 E 
R 56.2 E 56.2 E 56.2 E 56.2 E 

Approach 63.1 E 63.1 E 63.1 E 63.1 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Celebrate Virginia Parkway / International Parkway / Route 17 

This four-legged signalized intersection is expected to operate at capacity during the 2033 No Build 
conditions as several of the turning movements in one of the approaches are expected to operate at levels 
of service E and F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 48. 

Table 48. Celebrate Virginia Parkway / International Parkway / Route 17 intersection delays and LOS for 
2033, existing conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Celebrate 
Virginia 

Parkway / 
Internation
al Parkway 
/ Route 17  

 
 

 

Approac
h 

Movemen
t 

EB 

L 37.0 D 36.3 D 34.0 C 33.9 C 
T 44.1 D 48.2 D 57.3 E 57.9 E 
R 12.0 B 13.4 B 15.6 B 15.9 B 

Approach 43.7 D 47.4 D 55.5 E 55.8 E 

WB 

L 56.8 E 53.7 D 56.6 E 66.0 E 
T 49.5 D 56.9 E 36.1 D 36.3 D 
R 13.5 B 14.1 B 18.3 B 17.1 B 

Approach 45.6 D 52.1 D 35.1 D 35.6 D 

NB 

L 61.8 E 60.8 E 61.7 E 64.0 E 
T 63.2 E 60.8 E 59.3 E 59.1 E 
R 60.0 E 59.1 E 58.3 E 58.5 E 

Approach 61.5 E 59.9 E 60.1 E 60.8 E 

SB 

L         
T 65.3 E 65.3 E 150.6 F 150.6 F 
R 49.9 D 49.9 D 47.5 D 47.5 D 

Approach 61.3 E 61.3 E 115.5 F 115.5 F 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Banks Ford Parkway / Car Dealership / Route 17 

This four-legged signalized intersection is expected to operate at or near capacity during the 2033 No 
Build conditions as several of the turning movements in one of the approaches are expected to operate 
at levels of service E during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 49. 

 

Table 49. Banks Ford Parkway / Car Dealership / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Banks 
Ford 

Parkway / 
Car 

Dealershi
p / Route 

17 
 

 

Approac
h 

Movemen
t 

EB 

L         
T 4.6 A 4.6 A 5.7 A 7.7 A 
R 5.4 A 5.8 A 8.0 A 8.7 A 

Approach 4.6 A 4.6 A 5.8 A 7.7 A 

WB 

L 60.4 E 60.6 E 63.0 E 60.8 E 
T 23.8 C 26.6 C 24.8 C 27.3 C 
R         

Approach 24.8 C 27.6 C 25.8 C 28.3 C 

NB 

L 60.0 E 58.6 E 61.0 E 60.3 E 
T 60.0 E 58.6 E 60.0 E 60.4 E 
R 59.7 E 58.5 E 58.5 E 151.9 F 

Approach 59.8 E 58.5 E 58.8 E 140.1 F 

SB 

L         
T     63.6 E 63.6 E 
R         

Approach 0.0 A 0.0 A 63.6 E 63.6 E 
Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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McWhirt Loop / Lichfield Boulevard / Route 17 

This four-legged signalized intersection is expected to operate at or near capacity during the 2033 No 
Build conditions as several of the turning movements in one of the approaches are expected to operate 
at levels of service E and F during the morning and the evening conditions. The capacity analysis results 
are summarized in Table 50. 

 

Table 50. McWhirt Loop / Lichfield Boulevard / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

McWhirt 
Loop / 

Lichfield 
Boulevar
d / Route 

17 
 

 
 

Approac
h 

Movemen
t 

EB 

L 104.1 F 106.8 F 170.9 F 168.4 F 
T 13.7 B 13.6 B 16.6 B 22.1 C 
R 15.6 B 15.5 B 16.3 B 16.3 B 

Approach 22.9 C 22.7 C 34.6 C 38.2 D 

WB 

L 29.0 C 28.9 C 30.6 C 30.7 C 
T 171.9 F 186.7 F 57.3 E 85.7 F 
R 1.1 A 1.0 A 1.0 A 1.1 A 

Approach 157.8 F 171.6 F 53.4 D 79.5 E 

NB 

L         
T 64.9 E 64.4 E 89.5 F 89.8 F 
R 55.6 E 55.8 E 60.4 E 72.6 E 

Approach 59.4 E 58.7 E 70.7 E 78.3 E 

SB 

L 80.1 F 80.1 F 69.7 E 69.7 E 
T 78.5 E 78.5 E 68.5 E 68.5 E 
R 54.8 D 54.8 D 56.3 E 56.3 E 

Approach 69.0 E 69.0 E 62.0 E 62.0 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions. However, some of the approaches 
are expected to drop the level of service during the evening peak hour. 
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Commerce Parkway / Plantation Drive / Route 17 

This four-legged signalized intersection is expected to operate at or near capacity during the 2033 No 
Build conditions as several of the turning movements in one of the approaches are expected to operate 
at levels of service E and F during the morning and the evening conditions. The capacity analysis results 
are summarized in Table 51. 

Table 51. Commerce Parkway / Plantation Drive / Route 17 intersection delays and LOS for 2033, 
existing conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Commerc
e Parkway 

/ 
Plantation 

Drive / 
Route 17 

 
 

Approac
h 

Movemen
t 

EB 

L 35.8 D 34.6 D 37.2 D 37.0 D 
T 19.0 B 23.6 C 11.3 B 13.3 B 
R 11.7 B 11.7 B 1.4 A 1.4 A 

Approach 19.6 B 23.9 C 13.2 B 14.9 B 

WB 

L 56.9 E 57.1 E 63.0 E 62.1 E 
T 181.8 F 195.5 F 23.8 C 39.2 D 
R 16.5 B 15.8 B 19.9 B 19.8 B 

Approach 166.5 F 179.1 F 24.4 C 37.4 D 

NB 

L 57.7 E 57.7 E 60.6 E 60.6 E 
T 57.7 E 57.7 E 60.6 E 60.6 E 
R 55.8 E 55.8 E 56.3 E 56.3 E 

Approach 56.6 E 56.6 E 58.1 E 58.1 E 

SB 

L 90.3 F 90.3 F 147.1 F 147.1 F 
T 90.3 F 90.3 F 148.2 F 148.2 F 
R 53.5 D 53.5 D 53.6 D 53.6 D 

Approach 79.4 E 79.4 E 115.7 F 115.7 F 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Commuter Lot / Falls Run Drive / Route 17 

This four-legged signalized intersection is expected to operate at or near capacity during the 2033 No 
Build conditions as several of the turning movements in one of the approaches are expected to operate 
at levels of service E and F during the morning and the evening conditions. The capacity analysis results 
are summarized in Table 52. 

Table 52. Commuter Lot / Falls Run Drive / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Commute
r Lot / 

Falls Run 
Drive / 

Route 17 
 

 

Approac
h 

Movemen
t 

EB 

L 83.7 F 83.1 F 85.9 F 84.8 F 
T 5.7 A 6.3 A 58.3 E 83.3 F 
R 8.5 A 8.5 A 15.1 B 15.1 B 

Approach 7.2 A 7.6 A 58.9 E 82.9 F 

WB 

L 51.4 D 51.4 D 40.3 D 42.6 D 
T 76.9 E 87.0 F 25.4 C 41.9 D 
R 6.0 A 5.9 A 12.8 B 12.8 B 

Approach 74.2 E 83.9 F 25.6 C 41.3 D 

NB 
T 62.1 E 62.1 E 85.0 F 85.0 F 
R 61.9 E 61.9 E 56.0 E 56.0 E 

Approach 61.9 E 61.9 E 65.8 E 65.8 E 

SB 

L 64.5 E 64.5 E 82.8 F 82.8 F 
T 64.3 E 64.3 E 84.1 F 84.1 F 
R 59.3 E 59.3 E 56.6 E 56.6 E 

Approach 62.4 E 62.4 E 74.0 E 74.0 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions. However, the eastbound approach 
is expected to drop the level of service from E to F. 
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Victor Nailsen / McLanes Drive / Route 17 

This four-legged signalized intersection is expected to operate at or near capacity during the 2033 No 
Build conditions as several of the turning movements in one of the approaches are expected to operate 
at levels of service E during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 53. 

 

Table 53. Victor Nailsen / McLanes Drive / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) LOS DELA

Y (S) LOS DELAY 
(S) LOS DELA

Y (S) LOS 

Victor 
Nailsen 

/ 
McLane
s Drive / 

Route 
17 

 
 

Approac
h 

Movemen
t 

EB 

L         
T 1.6 A 1.6 A 2.0 A 2.4 A 
R         

Approach 1.6 A 1.6 A 2.0 A 2.4 A 

WB 

L 78.5 E 78.5 E 87.3 F 86.6 F 
T 22.3 C 25.6 C 6.5 A 7.6 A 
R 0.0 A 0.0 A 2.4 A 2.4 A 

Approach 22.6 C 25.8 C 6.8 A 7.9 A 

NB 

L         
T 61.6 E 61.6 E 54.7 D 54.7 D 
R         

Approach 61.6 E 61.6 E 54.7 D 54.7 D 

SB 

L         
T 59.3 E 59.3 E 68.2 E 68.2 E 
R         

Approach 59.3 E 59.3 E 68.2 E 68.2 E 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Sanford Drive / Stanstead Road / Route 17 

This four-legged signalized intersection is expected to operate at or near capacity during the 2033 No 
Build conditions as several of the turning movements in one of the approaches is expected to operate at 
levels of service E and F during the morning and the evening conditions. The capacity analysis results are 
summarized in Table 54. 

Table 54. Sanford Drive / Stanstead Road / Route 17 intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Sanford 
Drive / 

Stanstea
d Road / 
Route 17 

 
 

Approac
h 

Movemen
t 

EB 

L 38.0 D 38.5 D 43.2 D 44.2 D 
T 13.7 B 16.1 E 60.5 E 83.9 F 
R         

Approach 14.5 B 16.8 B 59.8 E 82.4 F 

WB 

L 88.5 F 88.5 F 73.4 E 73.4 E 
T 132.8 F 143.2 F 34.4 C 39.3 D 
R 14.3 B 14.3 B 15.0 B 15.1 B 

Approach 115.5 F 124.3 F 33.3 C 37.3 D 

NB 

L         
T 66.0 E 66.0 E 63.1 E 63.1 E 
R 36.2 D 36.2 D 44.0 D 44.0 D 

Approach 45.5 D 45.5 D 46.3 D 46.3 D 

SB 

L 217.4 F 217.4 F 501.2 F 501.3 F 
T 234.1 F 234.1 F 518.3 F 518.3 F 
R 54.8 D 54.8 D 55.3 E 55.3 E 

Approach 204.3 F 204.3 F 429.7 F 429.7 F 

Based on the results of the capacity analysis, this intersection, in general, is not expected to experience a 
significant change (LOS drop) when comparing the No-Build and Build conditions. However, the eastbound 
approach is expected to experience a drop in the level of service from D to E during the morning peak 
hour. 
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Banks Ford Parkway / Greenbank / Shopping Center 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2033 No Build conditions during the morning and evening conditions. The capacity analysis results are 
summarized in Table 55. 

Table 55. Banks Ford Parkway / Greenbank / Shopping Center intersection delays and LOS for 2033, 
existing conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Banks 
Ford 

Parkway / 
Greenban

k / 
Shopping 

Center 
 

 

Approac
h 

Movemen
t 

EB 

L 10.1 B 10.3 B 12.3 B 12.7 B 
TR 8.6 A 8.6 A 10.5 B 10.8 B 
R 10.5 B   15.0 C   

Approach 9.7 A 9.8 A 14.3 B 11.8 B 

WB 

L 8.7 A 10.6 B 8.6 A 14.5 B 
T 7.4 A 8.7 A 8.8 A 8.6 A 
R 0.0    0.0    

Approach 0.9  10.1 B 2.6  14.1 B 

NB 
LTR 0.0  7.4 A 7.5 A 8.9 A 

Approach 0.0        

SB 
L       7.6 A 

Approach         
 

Based on the results of the capacity analysis, this intersection is not expected to experience a significant 
change (LOS drop) when comparing the No-Build and Build conditions.  
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Celebrate Virginia Parkway / Bolivar Point / Hyannis Place 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2033 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 56. 

Table 56. Celebrate Virginia Parkway / Bolivar Point / Hyannis Place intersection delays and LOS for 
2033, existing conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Celebrat
e VA 

Pkwy / 
Hyannis 

Place 

Approac
h 

Movemen
t 

EB Approach 14.1 B 14.7 B 13.6 B 21.6 C 
WB Approach 9.2 A 9.9 A 9.4 A 11.0 B 
NB Approach 7.4 A   7.4 A 7.9 A 
SB Approach 7.4 A 7.9 A 7.5 A 8.0 A 

Celebrate Virginia Parkway / Banks Ford Parkway 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2033 No Build during the morning and evening conditions. The capacity analysis results are 
summarized in Table 57. 

Table 57. Celebrate Virginia Parkway / Banks Ford Parkway intersection delays and LOS for 2033, 
existing conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Celebrat
e Virginia 
Parkway 
/ Banks 

Ford 
Parkway 

Approac
h 

Movemen
t 

EB 
L 11.5 B 15.0 C 19.4 C 48.1 E 
R 9.6 A 10.0 A 9.7 A 10.6 B 

Approach 10.7 B 12.3 B 16.8 C 33.3 D 

WB 
L 12.5 B 17.6 C 18.7 C 56.9 F 
R 9.1 A 9.4 A 9.1 A 9.4 A 

Approach 12.4 B 17.4 C 18.6 C 56.5 F 
NB L 9.1 A 9.7 A 9.2 A 10.3 B 

SB 
L 8.3 A 8.6 A 8.5 A 8.9 A 

Approach 0.3  0.2  2.2  1.6  



 Cannon Ridge Village – Traffic Impact Study 

73                                                           
 

During the build conditions, the westbound left turn movement is projected to operate at or near capacity 
during the evening peak period. However, this analysis is based on the assumption that 20% of the traffic 
at this location will come to/from the south on route 17. However, since this condition would be as a 
result of the anticipated site traffic, it is most likely that this traffic would then use the direct connector 
access from route 17 to go south on Celebrate Parkway. 

 

Celebrate Virginia Parkway / Scott’s Ford Lane 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2033 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 58. 

 

Table 58. Celebrate Virginia Parkway / Scott’s Ford Lane intersection delays and LOS for 2033, existing 
conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

Celebrat
e Virginia 
Parkway 
/ Scott’s 

Ford 
Lane 

 
 

Approac
h 

Movemen
t 

EB 
L 8.9 A  11.0 B 8.9 A 12.2 B 
T 8.4 A 8.8 A 8.6 A 10.0 B 

Approach 8.7 A 10.3 B 8.9 A 11.8 B 

WB 

L     8.9 A 10.9 B 
T 8.9 A 10.3 B     

Approach 8.9 A 10.3  B 8.9 A 10.9 B 
T 7.3 A 7.5 A 7.3 A 7.7 A 

Approach 5.5 A   1.9    
T 7.2 A 7.6 A 7.2 A 7.7 A 
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McWhirt Loop Banks Ford Parkway 

This four-legged un-signalized intersection is expected to operate at acceptable levels of service during 
the 2033 No Build and Build conditions during the morning and evening conditions. The capacity analysis 
results are summarized in Table 59. 

Table 59. McWhirt Loop Banks Ford Parkway intersection delays and LOS for 2033, existing conditions. 

INTERSECTION 

2033 
No Build 
AM PEAK 

2033 
Build 

AM PEAK 

2033 
No Build 
PM PEAK 

2033 
Build 

PM PEAK 
Conditions Conditions Conditions Conditions 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

DELAY 
(S) 

LO
S 

DELA
Y (S) 

LO
S 

McWhir
t Loop 
Banks 
Ford 

Parkway  
 

Approac
h 

Movemen
t 

EB 

     10.7 B   
 10.3 B 10.7 B 8.4 A 11.4 B 
 8.4 A 8.4 A   8.4 A 

Approach 9.9 A 10.2 B 10.4 B 11.0 B 

WB 
 10.7 B 11.1 B 10.3 B 11.2 B 
 8.5 A 8.7 A 8.6 A 8.7 A 

Approach 10.3 B 10.7 B 9.7 A 10.9 B 
NB  7.4 A 7.4 A 7.4 A 7.4 A 
SB  7.5 A 7.7 A 7.8 A 8.0 A 
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Queuing  
Besides the capacity analyses, the queuing was also evaluated for the future conditions in the design year 
2033 to determine if the auxiliary lanes are adequate. The results of the queuing evaluation are 
summarized in the following tables (Table 60 to Table 65). 

Banks Ford Parkway / Berea Church / Route 17 

Table 60. Banks Ford Parkway / Berea Church / Route 17 intersection queuing report for 2033, existing 
conditions. 

INTERSECTION Existin
g 

Storag
e (ft) 

2033 No Build 
AM PEAK 

2033 
Build 
AM 

PEAK 

2033 No Build 
PM PEAK 

2033 
Build 
PM 

PEAK 

95th % Queue 
(ft) 

95th 
% 

Queu
e (ft) 

95th % Queue 
(ft) 

95th 
% 

Queu
e (ft) 

Banks 
Ford 

Parkwa
y / 

Berea 
Church 
/ Route 

17 

Approac
h 

Movemen
t 

EB L  185 29 21 49 63 

R 200 187 186 196 270 

WB 
L 275 139 144 39 31 

L  182 177 13 39 

R 300    5 

NB 
L  67 75 363 142 

LT  66 52 527 148 

R 160 16 48 240 112 
SB L  88 66 86 130 

 

Based on the queue evaluation, the existing auxiliary lane storage lengths for the eastbound right turn 
lane accommodate the anticipated traffic demand during the build traffic conditions. 
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Celebrate Virginia Parkway / International Parkway / Route 17 

Table 61. Celebrate Virginia Parkway / International Parkway / Route 17 intersection queuing report for 
2033, existing conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2033 No 
Build 

AM PEAK 

2033 
Build 
AM 

PEAK 

2033 No 
Build 

PM PEAK 

2033 
Build 
PM 

PEAK 

95th % 
Queue (ft) 

95th 
% 

Queue 
(ft) 

95th % 
Queue (ft) 

95th 
% 

Queue 
(ft) 

Celebrate 
Virginia 

Parkway / 
International 

Parkway / 
Route 17 

Approach Movement 

EB L  160 230 189 112 204 

WB 
L 200 194 46 264 263 

R 175 80 232 290 277 

NB 
L  36 30 71 119 

L  83 40 96 119 

SB 
LT  209 206 408 473 

R   79 247 216 

Based on the queue evaluation, the existing auxiliary lane storage lengths for the eastbound left turn lane 
and westbound right turn lane would not be able to accommodate the anticipated traffic demand during 
the no-build and build traffic conditions. 

Banks Ford Parkway / Car Dealership / Route 17 

Table 62. Banks Ford Parkway / Car Dealership / Route 17 intersection queuing report for 2033, existing 
conditions. 

INTERSECTION Existin
g 

Storag
e (ft) 

2033 No Build 
AM PEAK 

2033 
Build 
AM 

PEAK 

2033 No 
Build 

PM PEAK 

2033 
Build 
PM 

PEAK 

95th % Queue 
(ft) 

95th 
% 

Queu
e (ft) 

95th % 
Queue (ft) 

95th 
% 

Queu
e (ft) 

Banks Ford 
Parkway / Car 
Dealership / 

Route 17 

Approac
h 

Movemen
t 

EB R     11 

WB L 400 73 57 125 55 
L 400 47 41 97 71 

NB 
L   20 15 40 

LT   10 15 14 
R    48 93= 

SB LTR    23  
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Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 

McWhirt Loop / Lichfield Boulevard / Route 17 

 

Table 63. McWhirt Loop / Lichfield Boulevard / Route 17 intersection queuing report for 2033, existing 
conditions. 

INTERSECTION Existin
g 

Storag
e (ft) 

2033 No Build 
AM PEAK 

2033 
Build 
AM 

PEAK 

2033 No Build 
PM PEAK 

2033 
Build 
PM 

PEAK 

95th % Queue 
(ft) 

95th 
% 

Queu
e (ft) 

95th % Queue 
(ft) 

95th 
% 

Queu
e (ft) 

McWhirt 
Loop / 

Lichfield 
Boulevard / 

Route 17 

Approac
h 

Movemen
t 

EB L 350 201 329 285 429 

R     25 13 

WB 
L 290 70 60 45 70 
L 290 56 77 52 60 
R 400 40 39 16 26 

NB LT  90 161 275 283 
R 70 79 120 104 112 

SB 
L 120 174 172 112 135 

LT  187 437 130 155 
R 145 123 196 165 144 

 

Based on the queue evaluation, the existing auxiliary lane storage lengths for the eastbound left turn lane 
and southbound left turn lane would not be able to accommodate the anticipated traffic demand during 
the build traffic conditions. 
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Banks Ford Parkway / Greenbank / Shopping Center 

Table 64. Banks Ford Parkway / Greenbank / Shopping Center intersection queuing report for 2033, 
existing conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2033 No 
Build 

AM PEAK 

2033 
Build 
AM 

PEAK 

2033 No Build 
PM PEAK 

2033 
Build 
PM 

PEAK 

95th % 
Queue (ft) 

95th % 
Queue 

(ft) 

95th % Queue 
(ft) 

95th % 
Queue 

(ft) 

Banks Ford 
Parkway / 

Greenbank / 
Shopping 

Center 

Approach Movement 

EB L 185 33 43 52 26 

TR  34 64 32 32 

WB LT   26 29 44 
R   17 12  

NB L    29 31 
SB R      

Based on the queue evaluation, the existing auxiliary lane storage lengths are adequate for the existing 
traffic demand. 

 

McWhirt Loop Banks Ford Parkway 

Table 65. McWhirt Loop Banks Ford Parkway intersection queuing report for 2033, existing conditions. 

INTERSECTION Existing 
Storage 

(ft) 

2033 No 
Build 

AM PEAK 

2033 
Build 
AM 

PEAK 

2033 No Build 
PM PEAK 

2033 
Build 
PM 

PEAK 

95th % 
Queue (ft) 

95th % 
Queue 

(ft) 

95th % Queue 
(ft) 

95th % 
Queue 

(ft) McWhirt 
Loop 

Banks 
Ford 

Parkway 

Approach Movement 

EB LT  25 36 26 46 

R  15  25 16 

WB LT  75 67 30 61 
R 150 17 21 28 22 

 

The capacity analysis results indicate that the intersections analyzed are not expected to experience a 
significant increase in delay and/or an overall intersection level of service change due to the proposed 
development. Furthermore, the traffic signal timing adjustments being prepared by VDOT for the Route 
17 corridor would most likely accommodate the traffic anticipated for the Cannon Ridge Village 
Development.  
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Traffic Signal Warrant Evaluation 
As documented in the Scope of work (Appendix A), a “limited” traffic signal warrant evaluation was 
completed for the Banks Ford Parkway / Celebrate Virginia Parkway intersection. Only the four-hour and 
the peak hour warrants were evaluated under this scenario as follow: 

Warrant 1: Four-hour Vehicular Volume 

Table 66. Traffic volumes in four hours at the Banks Ford Parkway / Celebrate Virginia Parkway 
intersection. 

 6:45-7:30 7:45-8:30 15:15-16:00 16:45 -17:30 
Major Street (Celebrate 

Virginia Parkway) 188 267 309 318 

Minor Street (Banks Ford 
Parkway) 70 128 159 220 

 

 

Figure 17. Four- hour warrant for traffic sign evaluation. 

Warrant 3: Peak Hour 

Table 67 depicts the volumes of the peak hours and based on Figure 18, indicates if it meets the warrant 
or not. As a result of the evaluation it is possible to conclude that a traffic signal is not required in that 
intersection.  
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Table 67. Traffic volumes in the peak hours at the Banks Ford Parkway / Celebrate Virginia Parkway 
intersection. 

Scenario 
Minor street higher volume 

approach (Banks Ford Parkway) 

Major street Total volume of 
both approaches (Celebrate 

Virginia Parkway) Warrant met? 

AM PM AM PM 
Existing 

conditions 
2017 

70 158 267 318 NO 

2027 No 
Build 85 193 325 388 NO 

2027 Build 115 238 556 667 NO 
2033 No 

Build 96 217 367 437 NO 

2033 Build 126 262 598 716 NO 

 

Figure 18. Peak hour warrant for traffic sign evaluation. 

Based on the results of the traffic signal warrant analyses, the anticipated traffic volumes for the build out 
year and the design year are not expected to meet the warrants as a result of the proposed Cannon Ridge 
Village Development. 

Transit access 
The potential transit access to the site and to Del-Webb development was evaluated. Although there are 
several means of transportation in the area such as cab companies and Uber, the only bus route identified 
in the vicinity of the project area is Route D2 which provides service to FRED Central, England Run, Olde 
Forge Shopping Center and Geico. This service route provides bus stops directly to Geico and the Shopping 
Center. 
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It is recommended for the County to explore opportunities for extending the service to Del-Webb and the 
proposed Cannon Ridge Village development. 

Bike and Pedestrian accommodations 
As discussed in the Scope of work (Appendix A), the bike and pedestrian accommodations were evaluated 
in the area. It was found during the field visit, that there is a multipurpose trail along the eastside of 
Celebrate VA Parkway. This trail limits are from Scott’s Ford Road to approximately 200 feet south of 
Jewett Lane where it changes to a regular sidewalk. This pedestrian facility includes lighting and curb 
ramps at major intersections. 

It is recommended to connect the pedestrian facilities from the proposed Cannon Ridge Village 
Development to the existing multi-purpose trail to maintain pedestrian connectivity along Celebrate VA 
Parkway. 

Summary of findings and Conclusions 

Based on the capacity analyses, most of the turning movement for the signalized intersections evaluated 
in this assessment did not experience significant changes in the levels of service due to the proposed site.  

- The proposed development is expected to generate 282 trips during the morning peak hour (IN: 
94 and OUT: 189) and 388 trips during the evening peak hour (IN: 190 and OUT: 388).  
 

- Based on the capacity analyses, most of the turning movement for the signalized intersections 
evaluated in this study are not expected to experience significant changes in the levels of service 
due to the proposed development.  
 

- VDOT’s current Route 17 corridor study is expected to modify/adjust the existing traffic signal 
timings along the corridor. Since this study identified minimal changes in delay and/or levels of 
service due to the proposed development, it is anticipated that VDOT’s traffic signal timing 
adjustments will also be able to accommodate the traffic anticipated for the Cannon Ridge Village 
Development. 
 

- The results of the capacity analyses for the un-signalized intersections indicate that the 
intersections evaluated in this report would continue to operate at acceptable levels of service C 
or better during the 2027 and 2033 scenarios.  
 

- The minimal impacts identified in this report do not require physical alteration improvements to 
the existing roadway network. 
 

- The installation of a traffic signal is not warranted at the intersection of Banks Ford Parkway / 
Celebrate Virginia Parkway.  
 

- It is recommended for the County to explore opportunities for extending the service of Route D2 
to Del-Webb and the proposed Cannon Ridge Village development. 
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- It is recommended to connect the pedestrian facilities from the proposed Cannon Ridge Village 
Development to the existing multi-purpose trail to maintain pedestrian connectivity along 
Celebrate VA Parkway. 
 

- The results of this traffic impact study indicate that significant changes in levels of service were 
not observed as a result of the proposed Cannon Ridge Development. Therefore, these results 
indicate that the proposed Cannon Ridge Village Development has no significant or minimal 
impact on the existing roadway system.  

 

 

 

 



Traffic Impact Analysis – Cannon Ridge Village  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A: 

Scope of Work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





















CANNON RIDGE
AGE RESTRICTED COMMUNITY

HARTWOOD MAGISTERIAL DISTRICT, STAFFORD COUNTY, VIRGINIA NOVEMBER 13, 2017

30 FT WIDE SENIOR SFA LOTS (354 TOTAL LOTS (30.08%))

50 FT WIDE SENIOR SFD LOTS (588 TOTAL LOTS (49.96%))

LEGEND:

60 FT WIDE SENIOR SFD LOTS (235 TOTAL LOTS (19.97%))

DEVELOPMENT SUMMARY:
SITE AREA = 441.67 ACRES (WITHOUT PARCEL 44W-J (89.89 AC.))
TOTAL NO. DU = 1,177 UNITS
PROP. DENSITY = 2.66 DU/AC. (WITHOUT PARCEL 44W-J)

EX. CONSERVATION AREA = 81.11 ACRES (WITHOUT PARCEL 44W-J (89.89 AC.))

CONSERVATION LAND AREA "A"

RESTRICTED BUILD ZONE

CONSERVATION LAND AREA "B"



Traffic Impact Analysis – Cannon Ridge Village  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B: 

Traffic Counts 
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Traffic Impact Analysis – Cannon Ridge Village  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C: 

Traffic Volumes 
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Cannon Ridge

Stafford County, Virginia
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Cannon Ridge

Stafford County, Virginia
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Appendix D: 

Capacity Analysis Results 
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