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Executive Summary 
The purpose of the study was to develop a limited number of alternatives to improve the intersection of 
Braddock Road and Old Lee Road. Of the twelve alternatives developed, five were advanced to a more 
detailed level after being screened in the early stages of the study. This safety and operational 
improvements study considered: 

 Alignments and configurations that did not necessarily meet the traditional acceptable level of service 
for the "ultimate conditions," but provided improved operations and safety for an interim solution. 

 Operations and intersection delay, which is how well the alternatives operated with the proposed 
improvements (the lower the delays, the higher the alternative was rated). 

 Queuing, which is the average length or number of vehicles waiting at the intersection during the peak 
hour (the shorter the queuing, the higher the alternative was rated). 

 Southbound (SB) queuing is for the right turn movement from Old Lee Road to Braddock Road 

 Northbound (NB) queuing is for the left turn movement from Braddock Road to Old Lee Road 

 Eastbound (EB) queuing is for the eastbound Braddock Road through lane 

 Improving safety and mobility for the intersection by evaluating innovative intersection concepts that 
have the potential to address congestion and safety issues. 

The study incorporates the results of the traffic operations analysis in Appendix E, provides conceptual 
intersection layouts based on the schematic geometric configurations evaluated in the Intersection 
Operational Analysis Memo, and incorporates discussions and input from stakeholders. 

The twelve preliminary improvement alternatives were presented to the stakeholders and VDOT staff. 
Based on the operational analysis results, five build alternative concepts with the highest operational 
performance moved forward for more detailed evaluation. These five alternatives were presented to the 
public in February 2020. The five alternatives are: 

Alternative 1 Signalized Intersection 

Alternative 2 Signalized Intersection with Turn Lane 

Alternative 3 Jughandle with Turn Lane 

Alternative 4 Signalized Intersection with Multiple Turn Lanes 

Alternative 5 Roundabout with Bypass Lanes 

All five alternatives were evaluated against five key consideration categories (operational/safety, right of 
way impacts, utility impacts, bridge & hydraulic impacts, and environmental impacts) along with 
implementation schedule and estimated costs. The Analysis Results Matrix of the five build alternative 
concepts appears on the next page as Figure E-1. 
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Based on this evaluation, and with consideration by VDOT and Fairfax County, Alternative 3, Jughandle 
with Turn Lane, was presented as the recommended alternative at the Public Information Meeting on 
February 13, 2020. Alternative 3 provides a balance between the key considerations of operational/safety 
benefits and cost, with less impacts versus Alternatives 4 and 5. It also serves as a better interim solution 
until the long-term (comprehensive transportation plan) improvements can be constructed. 

At this meeting, staff also recommended improvements to the Braddock Road S-curve, located 
approximately 1,500 feet to the west of the Braddock Road and Old Lee Road intersection.  The S-curve 
was studied separately from the intersection improvements for possible realignment due to frequent 
accidents and stuck trucks. 

Ultimately, after consideration of input received from the public, VDOT and Fairfax County staff, as well 
as input from Fairfax County elected officials, a determination was made to select Alternative 3 as the 
preferred alternative and to combine this improvement with the S-curve realignment.  This decision was 
presented to the public at a virtual public information meeting on September 30, 2020 (the meeting was 
held virtually due to COVID restrictions). 

In the fall of 2020, Fairfax County elected to submit the combined improvements as an application for 
funding through the state’s SMART SCALE program.   

 

  

Figure E-1 Analysis Result Matrix 
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1. Introduction, Background Information, Study Purpose 
An alternatives analysis study was conducted at the intersection of Braddock Road (VA 620) and Old Lee 
Road (VA 661) in Fairfax County. The study’s purpose was to evaluate operational improvements, and 
develop feasible alternatives to improve safety and mitigate traffic congestion. 

The intersection is in Fairfax County, approximately 2.8 miles west of the Interstate 66 (I-66) and Sully 
Road (Route 28) interchange, 1.5 miles southwest of the Westfields Boulevard (Route 662) and Route 28 
interchange, and 3.75 miles southwest of the Lee Jackson Memorial Highway (Route 50) and Route 28 
interchange. A detailed location map of the study area is presented in Figure 1. Braddock Road is a Minor 
Arterial, per VDOT Functional Classification, that runs in an east-west direction. Old Lee Road is classified 
as a Minor Collector and runs in a north-south direction. The posted speed limit on Braddock Road and 
Old Lee Road is 35 mph. At the intersection, the eastbound and westbound approaches are free flow. The 
eastbound approach has one shared left-through lane, and the westbound approach has one shared 
through-right lane. The southbound approach has one shared left-right turn lane. The bridge over Cub 
Run is less than 50 feet to the east of the study intersection. Adjacent intersections, Braddock Road at 
Sully Park Drive (to the east) and Stonecroft Boulevard at Old Lee Road (to the north of the intersection), 
are signalized and operate in an actuated-uncoordinated pattern. Both signals are more than 5,000 feet 
from the study intersection. A roundabout exists about 4,500 feet to the west of the intersection at 
Braddock Road and Pleasant Valley Road. Braddock Road continues to the west, crossing the Loudoun 
County line approximately two miles from the intersection. 

The purpose of the study was to develop a limited number of intersection concepts to improve the safety 
and operations at the subject intersection. On January 18, 2017, a signal warrant study was completed to 
determine if this unsignalized intersection met the required warrants to justify the installation of a signal. 
Warrants were met and the results of that study indicated that additional capacity on the eastbound and 
southbound approaches were needed. The recommendation of installing a signal ultimately led to 
assessing other improvements that could be constructed at the same time as the signal to improve the 
safety and operations of this intersection, which culminated in this study. The warrant study and the 
detailed Intersection Operational Analysis are included in Appendix E. Twelve alternatives were 
developed which were reduced to five during the analysis. The study considered: 

 Alignments and configurations that did not necessarily meet the traditional acceptable level of service 
for the "ultimate conditions," but provided improved operations and safety for an interim solution. 

 Operations and intersection delay, which is how well the alternatives operated with the proposed 
improvements (the lower the delays, the higher the alternative was rated). 

 Queuing, which is the average length or number of vehicles waiting at the intersection during the peak 
hour (the shorter the queuing, the higher the alternative was rated). 

 Southbound (SB) queuing is for the right turn movement from Old Lee Road to Braddock Road 

 Northbound (NB) queuing is for the left turn movement from Braddock Road to Old Lee Road 

 Eastbound (EB) queuing is for the eastbound Braddock Road through lane 

 Improving safety and mobility for the intersection by evaluating innovative intersection concepts that 
have the potential to address congestion and safety issues. 
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The recommendations from this study take into account the traffic operations and safety analysis results, 
the conceptual intersection layouts that were developed based on the geometric configurations, and 
discussions and input from stakeholders. 
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2. Existing Conditions 
Study Area and Land Use 

The Braddock Road/Old Lee Road intersection is in an area where the adjacent land is relatively 
undeveloped, with topography that is flat to rolling fields that were formerly used as pasture lands. Fairfax 
County Park Authority’s Rock Hill District/Quinn Farm Park occupies the northern quadrant of the 
intersection, and is comprised of land totaling about 169 acres. A General Management Plan and 
Conceptual Development Plan was prepared and approved for the park in January 2003. The Conceptual 
Development Plan provides for passive and active elements including an athletic field complex, park 
entrance and parking areas, family activity area and trails. The only active element of the park is an off-
leash dog park that opened in March 2006. 

The Sully Estates subdivision is located on the south side of Braddock Road throughout the intersection. 
The property within this subdivision is privately owned. 

The intersection is located adjacent to Cub Run and is within the 100-year flood plain and Resource 
Protection Area (RPA). Wetlands areas are evident adjacent to the existing intersection. Cub Run and its 
tributaries are within the protected watershed of the Occoquan Reservoir and Fairfax County’s 
Environmental Quality Corridor (EQC). The intersection is in the floodplain of Cub Run; therefore, any 
improvements will impact the floodplain. Other environmental concerns could include stormwater 
management, limits of disturbance, archaeological impacts, and cultural resources impacts. 

There is an existing S-Curve section of Braddock Road about 1,500 feet west of the intersection. This 
original road alignment avoided a steep slope and rock outcropping and has not been improved since the 
road was originally laid out.  It is noted that the S-curve was studied separately from the intersection 
improvements for possible realignment due to frequent accidents and stuck trucks. 

A bridge on Braddock Road crosses Cub Run just east of the intersection. The bridge was originally 
constructed in 1973 and was replaced in 1996 with a concrete deck and steel beam superstructure. The 
bridge was inspected in July 2016 and its condition was rated good to very-good. Any alternatives 
requiring the widening of the bridge over Cub Run east of the intersection would also disturb the stream. 



 
Braddock Road and Old Lee Road 

Safety and Operational Improvements Study 
 

 7 Final Report April 2021 

The Fairfax County Comprehensive Plan (Comp Plan) 
shows the intersection in the Bull Run Planning District. 
Land use adjacent to the intersection is planned for 
residential use at 0.1-0.2 dwelling unit per acre to 
conform with the findings of the Occoquan Basin Study. 
The transportation recommendations of the Comp Plan 
show this intersection to be relocated to the northwest 
with a planned, two-lane Braddock Road intersecting 
with a four-lane Old Lee Road. Please see Figure 2. 

The Countywide Trail Plan indicates a major 8-foot-
wide asphalt bicycle trail for development along the 
north side of the Braddock Road corridor. 

There are numerous underground and overhead utilities 
located adjacent to and near the intersection. East of the 
intersection, running north and south, is Dominion 
Virginia Energy’s high-voltage overhead electric transmission lines. Located in the same 100-foot-wide 
Dominion Virginia Energy easement is a major Columbia Gas Atlantic Seaboard Transmission Pipeline. An 
Upper Occoquan Sewage Authority trunk line is just east of the electric and gas lines running in the same 
direction. Northern Virginia Electrical Cooperative (NOVEC) maintains an electrical substation northeast 
of the intersection and east of the Dominion Virginia Energy easement. 

Overhead electrical lines run on the north side of Braddock Road and on the east side of Old Lee Road. 
Underground fiber optic communication lines run on the north side of Braddock Road, west of the 
intersection, and then turn north along the east side of Old Lee Road. Overhead telephone lines are along 
the south side of Braddock Road and cross at two locations west of the intersection. They continue north 
along the west side of Old Lee Road. There is a gas line that crosses Braddock Road just west of the 
intersection, which proceeds along the north side of Old Lee Road. An 8-inch sanitary main crosses 
Braddock Road at the intersection, and proceeds west along the north side of the roadway. All utilities are 
either located within the road right-of-way or within dedicated utility easements as they depart the right-
of-way. Figure 3 on the next page shows the Exisitng Conditions. 

Figure 2 Transportation Comp Plan 
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Both Braddock Road and Old Lee Road are within prescriptive right-of-way or easements that existed prior 
to 1935 and with no recorded fee simple right-of-way. The minimum width is 30 feet by code and is 
typically established as 15 feet on either side of the road’s physical centerline. However, the property, 
and right-of-way, on the northwest quadrant of the intersection has been established with metes and 
bounds and is owned by Fairfax County Park Authority.  

The intersection currently operates as a one-way stop control condition for southbound Old Lee Road. 
Braddock Road is free flow in the eastbound and westbound directions. Traffic regularly backs up, 
particularly during the AM and PM weekday peak hours. In the mornings, the eastbound Braddock Road 
to northbound Old Lee Road traffic backs up waiting for gaps in the traffic to make the left turn. Figure 4 
illustrates congested conditions and backups in the AM. 

 

Figure 3 Existing Conditions 
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In the evenings, the southbound Old Lee Road to westbound Braddock Road backs up waiting for gaps in 
traffic to make the right turn movement. Figure 5 illustrates congested conditions and backups in the PM. 

 

  

Image taken from Google MapsTM 

Figure 4 Typical Weekday AM Peak Traffic Conditions 

Image taken from Google MapsTM 
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Turning Movement Counts 

The turning movement and pedestrian counts were obtained from VDOT. The traffic volumes were 
collected on September 15, 2016 while school was in session from 5:00 AM to 8:00 PM. Growth rates 
provided by VDOT were used for generating volumes for the existing (2018) year conditions. Counts are 

Figure 5 Typical Weekday PM Peak Traffic Conditions 

Image taken from Google MapsTM 
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included in the Intersection Operational Analysis located in Appendix E. The intersection peak hours were 
identified from 7:15 AM to 8:15 AM and 5:15 PM to 6:15 PM during the AM and PM peak periods, 
respectively. The AM and PM 2018 Existing Turning Movement Counts are shown in Figure 6 below. 

 

   

 

 

Field Observations  

Field observations at the study location were performed during the morning hour from 7:00- 8:00 AM and 
evening hour from 5:00-6:00 PM on a typical weekday. Very heavy eastbound left-turn traffic was 
recorded particularly during the AM peak hours. However, eastbound left-turn vehicles experienced 
minimal delays due to several acceptable gaps in the westbound traffic stream. Similarly, very heavy 
southbound right-turn traffic was observed during the PM peak period. The southbound traffic 
experienced very long queues extending over 500 feet as well as heavy delays due to insufficient gaps on 
Braddock Road.  

Crash Data 

Crash history data was evaluated at the intersection from January 1, 2015 to October 31, 2018. The data 
(provided by VDOT) included date, time, crash type, and severity of the crashes. Twelve crashes were 
recorded within the intersection project limits.  

Of the 12 crashes, nine (75 percent) were property damage only (PDO), and three (25 percent) were injury 
crashes. There were no fatalities during the study period. Five of the crashes were fixed object type, three 
were angle type, two were left-turn type, one was a non-collision crash (car ran off the road) and one was 
a backing up movement collision type. Fixed object crashes were the most dominant type of accident; 
however, crash history does not demonstrate any trend or pattern in any of the crash types. A Crash 
Location Map is shown in Figure 7.  

Imagery obtained from Google 

Figure 6 AM and PM Existing Traffic Volumes and Turning Movements Counts 
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There are nine existing vehicular conflict points at the intersections as shown in Figure 8. Of the nine 
conflict points, three are diverging points, three are merging points, and three are crossing points.  
Crossing points are weighted higher (2x) as they are roughly two times more costly, and therefore carry 
two times the risk versus crashes occurring at merging or diverging conflict points.   Unlike many 
intersections in Fairfax County, pedestrian and/or bicycle conflicts were not incorporated in this figure as 
there are no crosswalks and minimal bicycle traffic.  Additionally, bus stop conflict points were not 
included in the conflict point figure as there are no bus stops in the intersection. 

Figure 7 Crash Location Map 



 
Braddock Road and Old Lee Road 

Safety and Operational Improvements Study 
 

 13 Final Report April 2021 

 
3. Existing Traffic Operations Analysis 

Traffic volumes for existing (2018) conditions were processed using Synchro 10.0 traffic signal software to 
determine intersection levels of service. Field reconnaissance and use of Google Earth verified the existing 
lane configurations, storage lengths, and intersection control. 

The Synchro analysis indicates that the intersection currently operates with an overall intersection delay 
of 16.4 seconds per vehicle during the AM peak hour and a significant delay of 45.9 seconds per vehicle 
during the PM peak hour. The southbound approach experiences very significant delay during both peak 
hours with a very significant approach delay of 114.1 seconds per vehicle and 121.8 seconds per vehicle, 
and a maximum queue length of 6 and 20 vehicles during AM and PM peak hours, respectively. The 
eastbound left-turn movement operates with a delay of 13.5 seconds per vehicle and a maximum queue 
length of 5 vehicles during the AM peak hour, and operates with a delay of 2.6 seconds per vehicle and 
no recorded queues during the PM peak hour. Table 1, on the next page, provides a detailed summary of 
the average AM and PM peak hour delay and Volume-to-Capacity (v/c) ratio for each movement at the 
study intersection for existing (2018) conditions. The v/c ratio measures the level of congestion on a 
roadway by dividing the volume of traffic by the capacity of the roadway, and a v/c ratio less than 0.85 
generally indicates that adequate capacity is available, and vehicles are not expected to experience 
significant queues and delays. See the Intersection Operational Analysis in Appendix D for additional 
details and results of the operational analysis. 

 

 

 

Figure 8 Conflict Point Diagram 
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   2019 EXISTING CONDITIONS AM PEAK 2018 EXISTING CONDITIONS PM PEAK 

Alternative 
Lane 

Configuration 
Approach 

Street Name Movement Movement 
Delay (sec/veh) 

Approach 
Delay (sec/veh) 

Intersection  
Delay (sec/veh) v/c  

95th Percentile 
Queue Length 

(in feet) 
Movement 

Delay (sec/veh) 
Approach 

Delay (sec/veh) 
Intersection  

Delay (sec/veh) v/c  
95th Percentile 
Queue Length 

(in feet) 

 

 
EB - 1LT  
WB - 1TR 
SB - 1LR 

Braddock Road 
EBL 

13.5 13.5 

C (16.4) 

0.65 125 2.6 2.6 

E (45.9) 

0.10 8 
 

EBT  
Braddock Road 

WBT 
0.0 0.0 0.29 0 0.0 0.0 0.24 0 

 
WBR  

Old Lee Road 
SBL 

114.1 114.1 0.88 139 121.8 121.8 1.16 489 
 

SBR  
             Table 1 Existing, v/c and Queue Results 

 
4. Preliminary Alternatives Evaluation 

As outlined in Section 1, preliminary alternatives were identified and developed as part of this study to 
improve the operations at this intersection. Twelve total alternatives, including “No Build,” were 
evaluated.  

The following alternatives were considered, with schematics of each alternative shown in Figure 9 
following the description of the alternatives.  

No Build  

One-Way Stop Control; Combined Southbound Left and Right Turn Lanes. Maintain existing lane 
configuration with a shared left-through eastbound lane, a shared through-right westbound lane, and a 
shared left-right southbound lane. The southbound approach is maintained by one-way stop control. 
Eastbound and westbound approaches are free flow. 

Alternative 1  

Alternative 1 would include construction of an additional southbound right-turn lane on Old Lee Road. As 
a result, the southbound approach would have one exclusive left-turn lane and one exclusive right-turn 
lane. The existing lane configuration on the eastbound and westbound approaches of Braddock Road 
would be maintained. Two variations of traffic control at the intersection were included in the operational 
analysis: 

 Alternative 1A – The southbound Old Lee Road approach is controlled by one-way stop control while 
the eastbound and westbound approaches of Braddock Road are free flow. 

 Alternative 1B – The intersection is controlled by a traffic signal. Signal phasing along eastbound 
Braddock Road is protected-permissive phasing. Eastbound left-turns would be given a green arrow 
for the beginning portion of this phase; an overlap phase with a green arrow would be given for 
southbound right-turns during this same time. 

During later stages of the study, an additional alternative, Alternative 1C, was added to this grouping. 
Although this alternative was grouped with Alternative 1, there were no geometric improvements 
involved in this variation.  
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 Alternative 1C – The intersection is controlled by a traffic signal. Signal phasing along eastbound 
Braddock Road is protected-permissive phasing. An overlap phase would not be added for Old Lee 
Road since the exclusive right-turn lane would not be constructed. 

Alternative 2 

Alternative 2 would include construction of additional capacity along Braddock Road. Similar to the 
previous alternative, the exclusive southbound right-turn lane on Old Lee Road would be constructed. 
Additionally, three variations of traffic control at the intersection and/or turn lane geometry on Braddock 
Road were included in the Alternative 2 operational analysis as follows: 

 Alternative 2A – The southbound Old Lee Road approach is controlled by one-way stop control while 
the eastbound and westbound approaches of Braddock Road are free flow. The eastbound Braddock 
Road approach includes an exclusive left-turn lane. No additional capacity is added to the westbound 
approach.  

 Alternative 2B – This alternative matches the geometry of Alternative 2A but adds traffic signal control 
to the intersection. Signal phasing along eastbound Braddock Road is protected-permissive phasing. 
Eastbound left-turns would be given a green arrow for the beginning portion of this phase; an overlap 
phase with a green arrow would be given for southbound right-turns during this same time. 

 Alternative 2C – In addition to the exclusive southbound right-turn lane and exclusive eastbound left-
turn lane provided in Alternatives 2A and 2B, this alternative also includes an exclusive westbound 
right-turn lane on Braddock Road. The intersection is controlled by a traffic signal and signal phasing 
would match Alternative 2B. 

Alternative 3 

Alternative 3 would construct an at-grade single lane slip road (Jughandle) on Braddock Road for the 
eastbound left-turn movement. Similar to the previous alternatives, the exclusive southbound right-turn 
lane on Old Lee Road would be constructed. The Jughandle functions as the south leg of the intersection. 
This alternative would maintain the existing lane configuration on the westbound Braddock Road 
approach with one shared through-right turn lane.  The intersection is controlled by a traffic signal with a 
two-phase signal operation. 

Alternative 4 

Alternative 4 would construct two eastbound left-turn lanes along Braddock Road, which requires an 
additional receiving lane on northbound Old Lee Road for the second turn lane. Similar to the previous 
alternatives, an exclusive southbound right-turn lane on Old Lee Road would be constructed. An additional 
right turn lane would be constructed on westbound Braddock Road. The intersection is controlled by a 
traffic signal with a protected phasing for the eastbound left turns, and overlap phasing for southbound 
right-turns. 

Alternative 5 

Alternative 5 would include construction of a single lane roundabout with or without bypass lanes. Three 
variations of the roundabout concept were analyzed, with various bypass lane configurations, in order to 
increase the operations of the roundabout based on the projected traffic volumes and capacity needed. 
The three variations of the roundabout geometry included in the operational analysis were:  



 
Braddock Road and Old Lee Road 

Safety and Operational Improvements Study 
 

 16 Final Report April 2021 

 Alternative 5A – Single Lane Roundabout with Southbound Right-Turn Bypass Lane. 

 Alternative 5B – Single Lane Roundabout with Southbound and Westbound Right-Turn Bypass Lanes. 

 Alternative 5C – Single Lane Roundabout with Southbound and Westbound Right-Turn Bypass Lanes, 
as well as an Eastbound Through Bypass Lane. 

Relocated Conceptual Intersections 

During the initial stages of the study, two conceptual intersection designs were developed: a “T” 
Conceptual Intersection and Roundabout Conceptual Intersection. Both of these early concepts showed 
what the footprint of the intersection would look like if the intersection was relocated to the west and 
farther away from the intersection’s current location. This relocation concept may have avoided several 
existing constraints/impacts, including such impacts as floodplain, bridge reconstruction, wetlands and 
utilities for example. These relocated intersection concepts, however, resulted in right-of-way and 
significant park impacts. These alignments could meet the traditional acceptable level of service for the 
future 2040 Design, but at much higher costs verses benefit. The “T” Conceptual Intersection and 
Roundabout Conceptual Intersection were therefore dismissed very early in the study and not considered 
with the 12 previously mentioned preliminary alternatives.  Plans of the Relocated Conceptual 
Intersections can be found in Appendix A. 
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5. Future Conditions 
Traffic projected 20 years in the future is usually used as a basis of analysis for design per the 2018 AASHTO 
Geometric Design of Highways and Streets, “Green Book”.  Given this, the traffic operations for the twelve 
alternatives were analyzed for design year 2040. 

 
The project advertisement date (or Ad date) is established as 11 years prior to the design year as 
prescribed in the 2019 VDOT Road Design Manual. This period is based on the functional classification of 
the roadway and the extent of the roadway improvements. In this case, the project improvements 
considered are for restoration in kind or other minor improvements. Therefore, the year 2029 was also 
used for the analysis. 

 
Traffic operations for the twelve alternatives shown in Figure 9 were analyzed for the future 2029 
Conditions and 2040 Design Conditions as noted in the figure.   

Analysis Results 

The analysis results for each alternative included the projected delay (measured in seconds/vehicle), v/c 
ratio (measuring the level of congestion) and queue length (measured in feet) for the 2029 Conditions and 
2040 Design Conditions. The alternatives that performed best based on the results were advanced for 
further consideration. The detailed results are included in the Intersection Operational Analysis in 
Appendix E. 
 
Conceptual plans for Alternatives 1B, 2B, 3, 4 and 5C were prepared, as their operational performance 
was best when compared with the other alternatives. Other key characteristics including operations & 
safety, right of way impacts, utility impacts, bridge & hydraulic impacts, environmental impacts, project 
implementation and costs were evaluated utilizing these conceptual plans. 

2029 Condition and 2040 Design Condition Forecasted Traffic Volumes  

The 2018 existing traffic volumes were forecasted to the future 2029 Conditions and 2040 Design 
Conditions for the Study. Traffic volumes for 2029 and 2040 Design Years are shown on Figure 11. VDOT’s 
Northern Virginia District Transportation Planning provided the growth rate for the study. Between 2016 
and 2022 VDOT recommended a growth rate of 1.5% compounded annually, which was applied to both 
Braddock Road and Old Lee Road. Between 2022 and 2040, the recommended growth rate of 1.0% was 
applied to traffic volumes on Braddock Road and 0.3% was applied to traffic volumes on Old Lee Road. 
Volumes used for the 2040 condition are 25.5% and 19.6% higher than 2016 volumes during the AM and 
PM peak hour, respectively, for the intersection. 

 



  
Braddock Road and Old Lee Road 

Safety and Operational Improvements Study 
 

 19 Final Report April 2021 

 

 

 

 

 

 

 

2029 Condition No-Build 

For the 2029 No-Build Condition, the intersection operates with significant delays of 47.1 seconds per 
vehicle during the AM peak hour, and very significant delays of 73.3 seconds per vehicle during the PM 
peak hour. Very significant delays on the southbound approach occur with an average approach delay of 
537.7 seconds per vehicle and 207.4 seconds per vehicle, and maximum queue lengths of 10 and 26 
vehicles during AM and PM peak hours, respectively. The eastbound approach operates with an average 
approach delay of 19.4 and 2.9 seconds per vehicle during AM and PM peak hours, respectively. The 
eastbound approach experiences a maximum queue length of 8 vehicles during the AM peak hour, and 
no expected queues during the PM peak hour. 

2040 Design Condition No-Build 

The analysis indicates the intersection is expected to operate with significant delays during the 2040 No-
Build Condition during both peak hours with average intersection delays of 627.6 seconds per vehicle and 
110.9 seconds per vehicle during AM and PM peak hours, respectively. The southbound Old Lee Road 
approach experiences significant congestion with an unacceptable v/c ratio of 8.32 during the AM peak 
hour. The v/c ratio measures the level of congestion on a roadway and a v/c ratio less than 0.85 generally 
indicates that adequate capacity is available and vehicles are not expected to experience significant 
queues and delays. Values of delays and maximum queue lengths are not recorded for the AM peak hour 
southbound Old Lee Road approach due to limitations in the software used for the analysis. Very 
significant delays of 331.6 seconds per vehicle, a v/c ratio of 1.65 and a maximum queue length of 35 
vehicles during the PM peak hour are indicated for this southbound Old Lee Road approach. During the 
AM peak hour, the southbound Old Lee Road delays and maximum queue are not reported, again due to 
limitations of the software.  The eastbound approach experiences significant delays of 35.3 seconds per 
vehicle during the AM peak hour, and delays of 3.3 seconds per vehicle during the PM peak hour. The 
eastbound Braddock Road approach experiences a maximum queue length of 14 vehicles during the AM 
peak hour, and no expected queues during the PM peak hour. 

 

Figure 10 2029 Condition and 2040 Design Condition Forecasted Volumes 
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6. Development of Build Concepts 
In evaluating the previous 12 preliminary alternatives, five build concepts were selected and carried 
forward that addressed the purpose and key considerations of the study, including operational and safety 
benefits, level of impacts, implementation duration and costs. Plans of these five build alternative are 
included in Appendix B.  

In regards to the operational analysis results, Levels of Service (LOS) ranging from A through D are 
generally acceptable while LOS E and F are considered poor.  A v/c ratio less than 0.85 generally indicates 
that adequate capacity is available and vehicles are not expected to experience significant queues and 
delays. Queue length, or the distance at which stopped vehicles accumulate in a lane at an intersection, 
is another performance measure of intersection operations. Lengthy queues may be indicative of 
intersection capacity or operational issues, such as absence of, or insufficient dedicated turn lanes, and 
inefficient signal timings or phasing. See Table 2 and 3 on the next pages for the AM and PM Delay, v/c 
and Queue Results for the five build concepts. The detailed operational analysis is included in Appendix 
E. 

Safety results are based on conflict points—any points where roadway users’ paths can cross with other 
roadway users. Fewer conflict points is generally indicative of better safety at the intersection.  The 
existing intersection included 12 weighted conflict points. Many innovative intersection and interchange 
types were considered and ultimately eliminated prior to the analysis, since they were generally not 
appropriate or constructible for the study intersection location. Innovative intersections and interchanges 
modify vehicle, pedestrian, and bicycle paths to improve safety, reduce delay, and increase efficiency. To 
learn more about innovative intersections and interchanges in Virginia, visit 
www.virginiadot.org/innovativeintersections. Two of the intersection concepts (Alternative 4 Jughandle 
and Alternative 5 Roundabout) are innovative intersections and were included in the analysis.  See 
Appendix E for additional details and results of the analysis. 

Cost estimates based on conceptual design and drawings were prepared, and as additional design detail 
is developed, they will be refined.  The cost estimates prepared for this study are at a planning level of 
detail, and are intended to compare and rank the alternatives based on their total estimated cost. Cost 
estimates for each of the alternatives are included in Appendix C.

http://www.virginiadot.org/innovativeintersections
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2029 AM 2040 DESIGN AM 

           

Alternative 
No 

Alternative 
Lane 

Configuration 
Control Type Approach 

Street Name Movement 
Storage 
Length 
(in feet) 

Movement 
Delay 

(sec/veh) 

Approach 
Delay 

(sec/veh) 

Intersection  
Delay 

(sec/veh) 
v/c  

95th Percentile 
Queue Length 

(in feet) 

Movement 
Delay 

(sec/veh) 

Approach 
Delay 

(sec/veh) 

Intersection  
Delay 

(sec/veh) 
v/c  

95th Percentile 
Queue Length 

(in feet) 

 

1 

EB - 1LT  
WB - 1TR 
SB - 1LR 
                

Traffic Signal 
EBL - Protected-
permissive 
EBT, WBTR - 
Permissive 
SBLR - Protected 

Braddock Road 
EBL -- 

257.1 257.1 

F (161.5) 

1.53 #848 408.1 408.1 

F (255.2) 

1.87 #1127 
 

EBT --  
Braddock Road 

WBT -- 
2.7 2.7 0.41 120 3.0 3.0 0.47 150 

 
WBR --  

Old Lee Road 
SBL -- 

47.6 47.6 0.20 64 47.3 47.3 0.21 66 
 

SBR --  

2 

EB - 1LT  
WB - 1TR 
SB - 1L 1R 
                

Traffic Signal 
EBL - Protected-
permissive 
EBT, WBTR - 
Permissive 
SBL - Protected 
SBR - Permissive + 
overlap     

Braddock Road 
EBL -- 

217.6 217.6 

F (138.1) 

1.45 #1395 354.0 354.0 

F (222.8) 

1.76 #1650 
 

EBT --  
Braddock Road 

WBT -- 
4.5 4.5 0.44 188 5.0 5.0 0.49 231 

 
WBR --  

Old Lee Road 
SBL -- 61.3 

51.2 
0.38 37 61.4 

51.1 
0.39 38  

SBR 200 49.4 0.06 47 49.3 0.07 49  

3 

EB - 1T  
WB - 1TR 
SB - 1L 1R 
NB - 1T 
EBL - Jughandle 
(NBT)  

Traffic Signal 
Two-phase signal  
EBT, WBTR - 
Permissive 
NBT, SBL, SBR - 
Permissive 

Braddock Road EBT -- 14.5 14.5 

C (32.7) 

0.39 135 23.3 23.3 

D (41.7) 

0.44 235  
Braddock Road 

WBT -- 
25.0 25.0 0.80 309 43.4 43.4 0.89 533 

 
WBR --  

Old Lee Road 
SBL -- 13.1 

12.0 
0.17 25 18.9 

15.4 
0.28 37  

SBR 200 11.8 0.06 31 14.8 0.07 34  
Old Lee Road NBT 1100 48.2 48.2 0.98 #735 50.9 50.9 0.97 #1065  

4 

EB - 2L 1T  
WB - 1T 1R 
SB - 1L 1R 
                 

Traffic Signal 
EBL - Protected 
EBT, WBT, WBR - 
Permissive 
SBL - Protected 
SBR - Permissive + 
overlap    

Braddock Road 
EBL 300 13.2 

10.0 

B (12.4) 

0.56 206 14.4 
10.8 

B (13.2) 

0.63 254  
EBT -- 1.4 0.20 48 1.4 0.23 55  

Braddock Road 
WBT -- 17.6 

16.4 
0.47 142 18.7 

17.3 
0.53 159  

WBR 200 15.6 0.22 51 16.2 0.25 52  
Old Lee Road 

SBL -- 43.8 
14.5 

0.53 24 43.1 
14.7 

0.53 26  
SBR 200 9.4 0.06 20 9.6 0.07 21  

5 

Single lane 
roundabout 
SBR, WBR and 
EBT bypass 
lanes 

Roundabout (Yield) 

Braddock Road 
EBL -- 8.3 

7.0 

A (6.4) 

0.54 143 8.3 
7.0 

A (6.7) 

0.61 185  
EBT -- 3.6 0.16 0 3.6 0.18 0  

Braddock Road 
WBT -- 9.2 

5.8 
0.31 54 10.8 

6.4 
0.39 72  

WBR 250 3.2 0.20 0 3.2 0.23 0  
Old Lee Road 

SBL -- 9.2 
4.0 

0.02 2 9.3 
4.1 

0.02 2  
SBR 250 3.1 0.06 0 3.1 0.06 0  

NOTE:     
 
             

 
#  Synchro results indicates that 95th % queue may be longer            
For signalized and stop controlled intersections HCM 2000 methodology results are reported        
For roundabouts HCM 2010 methodology results are reported           
 'Err' - reported when v/c ratio is not acceptable              
                 

                 

                 

Table 2 AM Delay, v/c and Queue Results 

 

< 10 < 10
> 10 – 20 > 10 – 15
>20 – 35 >15 – 25
>35 – 55 >25 – 35
>55 – 80 >35 – 50

>80 >50

Unsignalized 
Intersection/Roundabout 

Delay Thresholds (sec/veh)

Signalized Intersection Delay 
Thresholds (sec/veh)

Color Coding  for Control Delays and v/c
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       2029 PM 2040 DESIGN PM 

           

Alternative No Alternative Lane 
Configuration Control Type Approach 

Street Name Movement 
Storage 
Length 
(in feet) 

Movement 
Delay  

(sec/veh) 

Approach 
Delay 

(sec/veh) 

Intersection  
Delay 

(sec/veh) 
v/c  

95th Percentile 
Queue Length 

(in feet) 

Movement 
Delay 

(sec/veh) 

Approach 
Delay 

(sec/veh) 

Intersection  
Delay 

(sec/veh) 
v/c  

95th Percentile 
Queue Length 

(in feet) 

 

1 

EB - 1LT  
WB - 1TR 
SB - 1LR 
                

Traffic Signal 
EBL - Protected-permissive 
EBT, WBTR - Permissive 
SBLR - Protected 

Braddock Road 
EBL -- 

19.4 19.4 

C (30.0) 

0.77 321 18.3 18.3 

E (61.6) 

0.79 419 
 

EBT --  
Braddock Road 

WBT -- 
11.5 11.5 0.48 180 9.7 9.7 0.47 208 

 
WBR --  

Old Lee Road 
SBL -- 

56.4 56.4 0.96 #656 156.9 156.9 1.22 #759 
 

SBR --  

2 

EB - 1LT  
WB - 1TR 
SB - 1L 1R 
                

Traffic Signal 
EBL - Protected-permissive 
EBT, WBTR - Permissive 
SBL - Protected 
SBR - Permissive + overlap     

Braddock Road 
EBL -- 

9.3 9.3 

B (14.2) 

0.68 199 11.2 11.2 

B (17.3) 

0.74 246 
 

EBT --  
Braddock Road 

WBT -- 
14.4 14.4 0.59 224 12.9 12.9 0.54 264 

 
WBR --  

Old Lee Road 
SBL -- 24.4 

19.1 
0.48 149 35.0 

28.3 
0.55 200  

SBR 200 17.1 0.26 67 25.7 0.28 91  

3 

EB - 1T  
WB - 1TR 
SB - 1L 1R 
NB - 1T 
EBL – Jughandle (NBT)  

Traffic Signal 
Two-phase signal  
EBT, WBTR - Permissive 
NBT, SBL, SBR - Permissive 

Braddock Road EBT -- 5.6 5.9 

B (11.7) 

0.23 39 5.9 6.3 

B (12.4) 

0.27 43  
Braddock Road 

WBT -- 
6.1   0.42 142 6.3   0.46 167 

 
WBR --  

Old Lee Road 
SBL -- 11.6 

  
0.07 27 11.6 

  
0.09 30  

SBR 200 19.4 0.43 106 20.7 0.45 119  
Old Lee Road NBT 1100 13.7   0.43 97 15.4   0.52 140  

4 

EB - 2L 1T  
WB - 1T 1R 
SB - 1L 1R 
                 

Traffic Signal 
EBL - Protected 
EBT, WBT, WBR - Permissive 
SBL - Protected 
SBR - Permissive + overlap    

Braddock Road 
EBL 300 20.3 

9.0 

B (12.8) 

0.24 47 21.6 
9.5 

B (13.7) 

0.28 55  
EBT -- 5.9 0.41 139 6.2 0.46 162  

Braddock Road 
WBT -- 15.6 

14.7 
0.57 188 16.5 

15.3 
0.61 218  

WBR 200 11.6 0.07 27 11.6 0.08 28  
Old Lee Road 

SBL -- 19.5 
15.3 

0.43 107 20.8 
16.8 

0.46 119  
SBR 200 13.6 0.43 97 15.3 0.52 139  

5 
Single lane roundabout 
SBR, WBR and EBT 
bypass lanes 

Roundabout (Yield) 

Braddock Road 
EBL -- 6.3 

4.9 

A (4.8) 

0.10 15 6.3 
4.9 

A (4.8) 

0.11 17  
EBT -- 4.5 0.24 0 4.5 0.27 0  

Braddock Road 
WBT -- 4.3 

4.0 
0.27 45 4.4 

4.1 
0.31 54  

WBR 250 3.1 0.07 0 3.1 0.08 0  
Old Lee Road 

SBL -- 10.9 
5.3 

0.14 21 11.2 
5.4 

0.15 24  
SBR 250 3.2 0.26 0 3.2 0.27 0  

NOTE:       
 
           

 
#  Synchro results indicates that 95th % queue may be longer            
For signalized and stop controlled intersections HCM 2000 methodology results are reported        
For roundabouts HCM 2010 methodology results are reported           
 'Err' - reported when v/c ratio is not acceptable              

        
 
 

 
 
        

 

                 

Table 3 PM Delay, v/c and Queue Results 

< 10 < 10
> 10 – 20 > 10 – 15
>20 – 35 >15 – 25
>35 – 55 >25 – 35
>55 – 80 >35 – 50

>80 >50

Unsignalized 
Intersection/Roundabout 

Delay Thresholds (sec/veh)

Signalized Intersection Delay 
Thresholds (sec/veh)

Color Coding  for Control Delays and v/c
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Alternative 1 Signalized Intersection 

 Traffic Operations and Impact Analysis 

This alternative will continue to experience significant delays and queues during the peak hours. The 
installation of a signal, without adding capacity to the roadway network, has minimal improvement to the 
overall intersection delays and congestion that will be experienced at this intersection if this alternative 
is implemented. 

 Safety 

There is no reduction in the number of weighted conflict points, remaining at 12, the same as the existing 
intersection. The signal does, however, increase the safety over the existing intersection since the signal 
will stop vehicles on Braddock Road with a red signal indication and assign the right-of-way to vehicles on 
Old Lee Road with a green signal indication. 

 Impacts 

This alternative also has the least impacts to right-of-way, utilities, bridge, hydraulics and environment. It 
is also the quickest to implement with an estimated 6-12 months to complete, once funding is secured. 

 Planning-Level Cost = $400,000 

 2040 Level of Service (LOS) = AM Peak Hour: F; PM Peak Hour: E 

Figure 11 Signalized Intersection 
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Alternative 2 Signalized Intersection with Turn Lane 

 Traffic Operations and Impact Analysis 

This alternative will continue to experience significant delays and queues during the peak hours, 
specifically in the AM peak hour, for the left turn movement from eastbound Braddock Road to 
northbound Old Lee Road. Since there is no additional capacity added to this movement (i.e., an additional 
exclusive left turn lane) this will have minimal improvement to the delays and congestion that will be 
experienced for this movement at the intersection; eastbound through vehicles will still need to wait 
behind eastbound left-turning vehicles. Adding capacity for the southbound Old Lee Highway to 
westbound Braddock Road movement does provide some improvement to the delays and congestion 
experienced in the PM peak hour. 

 Safety 

There is no reduction in the number of weighted conflict points, remaining at 12, the same as the existing 
intersection. The signal, however, provides increased safety since it will stop vehicles on Braddock Road 
with a red signal indication and assign the right-of-way to vehicles on Old Lee Road with a green signal 
indication.  

 Impacts 

This alternative also has minimal to no impacts to right-of-way, utilities, bridge, hydraulics and 
environment. The implementation of this alternative is estimated to take 2-3 years to complete once 
funding is secured. 

 Planning-Level Costs = $2.2 Million 

 2040 Level of Service (LOS) = AM Peak Hour: F; PM Peak Hour: B 

Figure 12 Signalized Intersection with Turn Lane 
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Alternative 3 Jughandle with Turn Lane 

 Traffic Operations and Impact Analysis 

This alternative will experience moderate delays and queues during the peak hours. Adding capacity to 
both the westbound to northbound movement in the AM peak hour, and the additional right turn lane 
for the southbound to westbound peak hour movement, will provide improvements to the delays and 
congestion experienced during these times. The additional lanes will provide additional storage for 
queuing in both movements to free up capacity for the through movements. 

 Safety 

There is an increase in the number of weighted conflict points to fourteen (14) due to the relocation of 
the left turn movement to the jughandle, and adding the additional movement to the intersection. 
However, the signal provides increased safety over what exists today since it will stop vehicles on 
Braddock Road with a red signal indication, and assign the right-of-way to vehicles on Old Lee Road with 
a green signal indication. This is also true with the relocated westbound left turn to northbound Old Lee 
Road jughandle movement. 

 Impacts 

This alternative also has moderate impacts to right-of-way, utilities, bridge, hydraulics and environment. 
The implementation of this alternative is estimated to take 3-4 years to complete once funding is secured. 

 Planning-Level Costs = $5.6 Million 

 2040 Level of Service (LOS) = AM Peak Hour: D; PM Peak Hour: B 

Figure 13 Jughandle with Turn Lane 
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Alternative 4 Signalized Intersection with Multiple Turn Lanes 

 Traffic Operations and Impact Analysis 

This alternative will reduce the delays and queues during the peak hours and provide good overall 
operational improvements to the intersection. The installation of a signal and the addition of capacity to 
the intersection provides improvements to the delays and congestion currently experienced during both 
the AM and PM peak hours. 

 Safety 

There is no reduction in the number of weighted conflict points, which remain at 12, the same as the 
existing intersection. The signal provides increased safety since it will stop vehicles on Braddock Road with 
a red signal indication, and assign the right-of-way to vehicles on Old Lee Road with a green signal 
indication.   

 Impacts 

This alternative also has significant impacts to right-of-way, utilities, bridge, hydraulics and the 
environment. Implementation will involve much more documentation and mitigation of impacts. It is also 
one of the longest to implement with an estimated 4-6 years to complete once funding is secured. 

 Planning-Level Costs = $9.5 Million 

 2040 Level of Service (LOS) = AM Peak Hour: B; PM Peak Hour: B 

 

Figure 14 Signalized Intersection with Multiple Turn Lanes 
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Alternative 5 Roundabout with Bypass Lanes 

 Traffic Operations Analysis 

This alternative will significantly reduce the delays and queues during the peak hours and provides the 
best overall operational improvements to the intersection. The installation of a roundabout replaces the 
traditional intersection and will provide operational improvements to the delays and congestion currently 
experienced during both the AM and PM peak hours.  

 Safety 

This alternative eliminates the need for a signal and yields 12 conflict points, which is the same number 
as the existing three leg intersection. However, for the roundabout, the conflict points are either merging 
or diverging conflicts and there are no crossing conflicts with this alternative. 

 Impacts 

This alternative also has significant impacts to right-of-way, utilities, bridge, hydraulics and the 
environment. Implementation will involve much more documentation and mitigation of impacts. It is also 
one of the longest to implement with an estimated 4-6 years to complete once funding is secured. 

 Planning-Level Costs = $11.2 Million 

 2040 Level of Service (LOS) = AM Peak Hour: A; PM Peak Hour: A 

 

 

The Alternatives Summary Matrix that compares no build to each alternative is included in Figure 16. 

Plans of the alternatives can be found in Appendix B. 

 

Figure 15 Roundabout with Bypass Lanes 



  
Road and Old Lee Road 

Braddock Safety and Operational Improvements Study 
 

  29 Final Report April 2021 

No Build Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

One-Way Stop Control Signalized Intesection Signalized Intersection with Turn Lane Jughandle with Turn Lane Signalized Intersection with Multiple Turn 
Lanes

Roundabout with Bypass Lanes

● Existing Conditions ● Adds signal control to intersection without turn lanes ● Adds signal control to intersection
● Alternative includes a 200' SB Right-Turn lane

● Adds signal control to intersection
● Alternative includes an 1,100' jughandle lane to serve 
existing EB left-turns and a 200' SB-Right-Turn lane

● Adds signal control to intersection
● Alternative includes two 300' Dual EB Left-Turn lanes, a 
200' WB Right-Turn lane, and a 200' SB Right-Turn lane

● Alternative includes a single lane roundabout plus 1  
bypass lane in all directions (similar footprint to a dual lane 
roundabout)

POOR POOR FAIR FAIR/GOOD GOOD GOOD

●  Intersection safety issues remain (based on crash history, intersection may 
qualify for up to $600K in HSIP funding)
●  Warrants 2 & 3 (4-Hour Volume & Peak Hour Volume) were met in 2017 warrant 
study
●  Warrant study results indicated EB left-turn and SB right-turn lanes would be 
required with signal installation
AM Peak Hour Operations
●  The EB left-turn volume is very heavy (657 vehicles - 2016 count data); the EB 
left-turns must yield to are opposing WB vehicles (475 total vehicles) on Braddock 
Road 
●  Field observations indicate EB rolling queues that regularly extend between 
the "S-curve" and the Pleasant Valley Road roundabout (~2,000 to 4,000-ft); these 
vehicles are generally not completely stopped, rather traveling at a very slow 
speeds
●  The WB vehicles arrive in the AM peak sporadically or in platoons of 3-4 
vehicles; SB traffic is light and queues are not more than 2-4 vehicles
PM Peak Hour Operations
●  During the PM peak hours, SB volumes are heavy; SB left-turns (141 vehicles) 
have longer delays due to lack of safe gaps and SB right-turns (371 vehicles) are 
blocked as a result
●  Field observations indicate SB queues extend between the Park entrance and 
the signal at Stonecroft Boulevard (~1,000 to 3,000-ft); these vehicles are 
generally not completely stopped, rather traveling at slow speeds. 
●  Queues along both directions of Braddock Road are minimal

● Angle crashes will likely reduce, however rear-end 
crashes may increase
● Will not meet long-term operational needs
2029 EB Braddock Road Operations
● Increased delay (AM peak 258 sec/veh) for the approach 
since it is not currently signal/stop-controlled 
● Long queues (AM peak #848-ft) still anticipated during AM 
peak hour
2029 SB Old Lee Road Operations
● Decreased delay (PM peak 56 sec/veh) as compared to 
Existing/No Build conditions
● Queuing (PM peak #656-ft) still anticipated during PM 
peak hour

● Angle crashes will likely reduce, however rear-end 
crashes may increase
● Improved operations anticipated for a mid-term 
improvement
● Will not meet long-term operational needs
2029 EB Braddock Road Operations
● Decreased delay (AM peak 218 sec/veh) compared to 
traffic signal without geometric improvements 
● Long queues (AM peak #1395-ft) still anticipated during 
AM peak hour
2029 SB Old Lee Road Operations
● Decreased delay (PM peak 24 sec/veh) and queues (PM 
peak 149-ft) 

● Angle crashes will likely reduce, however rear-end 
crashes may increase
● EB left-turns would be prohibited via signage, although 
not restricted through geometry
● Improved operations anticipated for a mid-term 
improvement
● Two-lane jughandle may operate more efficiently for a 
longer-term solution, however additional widening on Old 
Lee Road would be required
2040 EB Braddock Road Operations
● Decreased delay (51 sec/veh) compared to Alternatives 1 
& 2
● Potential for storage problems on the jughandle ramp 
due to proportionately high EB left-turn volume queue (AM 
peak 1065-ft)
2040 SB Old Lee Road Operations
● Decreased delay (PM peak 14 sec/veh) and queues (PM 
peak 96-ft) 

● Angle crashes will likely reduce, however rear-end 
crashes may increase
● Significant operational improvement that can meet long-
term needs
2040 EB Braddock Road Operations
● Lowest delays (AM peak 14 sech/veh) and shortest 
queues (AM peak 254-ft) compared to other signal 
alternatives
2040 SB Old Lee Road Operations
● Decreased delays (PM peak 21 sech/veh) and queues (PM 
peak 119-ft)

● Slows down approach speeds in all directions
● All approaches are yield controlled and eliminates left-
turn conflicts
● Significant operational improvement that can meet long-
term needs
2040 EB Braddock Road Operations
● Lowest delays (AM peak 8 sech/veh) and shortest queues 
(AM peak 185-ft) compared to all other alternatives
2040 SB Old Lee Road Operations
● Lowest delays (PM peak 11 sech/veh) and shortest 
queues (PM peak 24-ft) compared to all other alternatives

N/A NONE/LOW LOW/MEDIUM MEDIUM HIGH HIGH

●  Existing Braddock Road & Old Lee Road alignments near the intersection are 
generally within a 30-ft prescriptive easement
●  Available R/W at the intersection is located in the NE quadrant

●  Signal pole/controller could be placed in NE quadrant 
within available R/W
●  Preferred design would place signal pole/controller in 
NW quadrant, however this design requires R/W or 
easement from Rock Hill District Park

●  Requires R/W from Rock Hill District Park, ~6,700 SF ●  Requires R/W from Rock Hill District Park, ~6,700 SF
●  Requires R/W for 2 residential parcels, ~30,000 SF total

●  Requires R/W from Rock Hill District Park, ~37,000 SF
●  Requires R/W for 1 residential parcel, ~5,500 SF

●  Requires R/W from Rock Hill District Park, ~49,000 SF
●  Requires R/W for 1 residential parcel, ~12,000 SF

N/A NONE/LOW LOW MEDIUM HIGH HIGH

●  No OH relocation anticipated
●  Potential UG utility relocation* includes: 
- Fiber Optic (Verizon and Fiberlight, ~300-ft total)
- Washington Gas (12" line ~400-ft)

●  Required OH relocation includes 5+ utility poles and 1+ 
light pole 
●  Potential UG utility relocation* includes: 
- Fiber Optic (Verizon and Fiberlight, ~290-ft total)
- Washington Gas (12" line ~710-ft and 6" line ~1130-ft)
- 8” Sanitary (~340-ft)

●  Required OH utility relocation includes 5+ utility poles 
and 2+ light poles 
●  Potential UG utility relocation* includes: 
- Fiber Optic (Verizon and Fiberlight, ~2,360-ft total)
- Washington Gas (12" line ~1,260-ft and 6" line ~240-ft)
- 20” Columbia Gas transmission line (~60-ft)
- 8” Sanitary (~150-ft) and Sanitary Force Main (~ 60-ft)

●  Required OH utility relocation includes 8+ utility poles 
and 5+ light poles 
●  Potential UG utility relocation* includes:  
- Fiber Optic (Verizon and Fiberlight, ~2730-ft total)
- Washington Gas (12" line ~1420-ft and 6" line ~1070-ft)
- 20” Columbia Gas transmission line (~70-ft)
- 8” Sanitary (~190-ft) and Sanitary Force Main (~80-ft)

N/A NONE LOW MEDIUM HIGH HIGH

●  Existing bridge over Cub Run was constructed in 1973 and the superstructure 
was replaced in 1996 
●  Existing bridge condition ratings are  good to very good
●  Existing bridge width is 23.5' curb-to-curb
●  History of flooding at the project location overtopping the existing bridge
●  The Cub Run crossing is in FEMA Floodplain Zone AE

●  No stormwater management (SWM), erosion and 
sediment control, drainage or designs are anticipated
●  No Hydrology/Hydraulic (H&H) required

●  No impact to existing bridge over Cub Run and therefore 
no H&H
●  Purchasing nutrient credits without a SWM facility could 
meet the water quality requirement

●  No impact to existing bridge over Cub Run 
●  May require H&H for evaluating impacts due to potential 
fills of the jughandle
●  SWM facility is likely needed 

●  Widening (on the upstream and downstream sides) or 
replacement of the existing bridge is required
●  Requires H&H and roadway embankment protection
●  SWM facility is likely needed

●  Widening or replacement of the existing bridge is 
required; however, bridge replacement is likely warranted
●  New bridge size roughly estimated to be 70' wide by 60' 
long
●  Requires H&H and roadway embankment protection
●  SWM facility is likely needed 

N/A NONE/LOW LOW MEDIUM HIGH HIGH

●  Located adjacent to two FCPA parks/Section 4(f)
●  Cub Run is potential habitat for threatened species

●  Appears to meet criteria for PCE ●  Requires permits for culvert extension on the west side 
of intersection
●  Appears to meet criteria for PCE, however CE may be 
required if more than minimal R/W is necessary

●  Phase I archaeology survey likely needed
●  Requires permits for culvert extension on the west side 
of intersection
●  The jughandle is new alignment, coordination with FHWA 
is needed in order to determine if criteria for a CE are met
●  An EA may be necessary

●  Requires federal/state water quality permits
●  Requires permits for culvert extension on the west side 
of the intersection
●  Phase I archaeology survey likely needed
●  Appears to meet criteria for CE

●  Requires federal/state water quality permits
●  Phase I archaeology survey likely needed
●  Appears to meet criteria for CE

N/A SHORT MEDIUM MEDIUM LONG LONG

●  No schedule/funding identified for either the Fairfax County Comprehensive 
Plan realignment of Old Lee Road or the FCPA Rock Hill District Park master plan 

●  6 months to 1 year ●  2 to 3 years ●  3 to 4 years ●  4 to 6 years ●  4 to 6 years

Cost
●  N/A ●  $400K (PE/CN) ●  $2.0 - $2.2M (PE/RW/CN) ●  $5.5 - $5.7M (PE/RW/CN) ●  $9.0 - $9.5M (PE/RW/CN) ●  $11.0 - $11.5M (PE/RW/CN)

Project Implementation 
Schedule (once funding is 

identified & available)

Right-of-Way Impacts

Operations & Safety

Bridge & Hydraulic Impacts

*Linear feet of existing utility lengths represent locations where utilities are located within proposed roadway geometry.  Actual extents of utility location to be determined during detailed design.

●  No utility relocation anticipated●  Along South side of Braddock: OH communication and gas (6" and 12") 
●  Along North side of Braddock: OH primary power and two UG fiber optic
●  Along West side of Old Lee : OH communication and gas (12")
●  Along East side of Old Lee Road:  two UG fiber optic
●  Also present near intersection:  OH intersection lighting, 8" sanitaryUtility Impacts

Environmental Impacts

Figure 16 Alternatives Summary Matrix 
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Public Input 

VDOT hosted a Public Information Meeting (PIM) on February 13, 2020 to inform and gain feedback on 
the proposed improvements at the Braddock Road and Old Lee Road Intersection. Another VDOT 
initiative, the Braddock Road S-Curve Realignment concept, was also presented at the PIM. The 
Braddock Road S-Curve Realignment concept has been developed by a separate VDOT team, apart from 
the intersection alternatives. This concept consists of realigning a section of existing Braddock Road, 
approximately 1,500 feet west of the Old Lee Road intersection. This portion of the road has a history of 
a significant number of accidents and trucks getting stuck or “hung up” on the tight curve and sharp 
vertical profile. Displays from the PIM for the S-curve realignment are graphically shown below in Figure 
17 (the aerial plan view of the proposed realignment) and in Figure 18 (the cross-section of the 
proposed lowering of the road profile). 

 

The VDOT Comment Sheet included three questions. In addition to receiving feedback from attendees 
using the Comment Sheet, VDOT collected feedback via email. 

In Question #1, the public was asked “Do you have any concerns that you would like to see incorporated 
into this study?” Several comments indicated that something needed to be implemented to the 
intersection to relieve the congestion and delays. There were multiple comments regarding the need to 
fix the S-Curve and that it should be eliminated as part of the project. There were also concerns about the 
high speeds that already exist along this section of Braddock Road, and that eliminating the S-Curve could 
make speeding worse. There were also numerous comments about the lack of drainage along Braddock 
Road and the need to consider eliminating flooding at the bridge across Cub Run. Several people 

Figure 17 Proposed S-Curve Realignment 

Figure 18 Proposed S-Curve Section A 

A 
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commented about the need to provide pedestrian and bicycle facilities along Braddock Road, and to link 
up the trail from where it currently ends. A few respondents expressed their concern about improvements 
in the floodplain and how it might negatively impact the environment and the Occoquan Reservoir water 
quality. 

Question #2 asked “Which concepts do you support? Which concepts do you not support?” Responses to 
“Which concepts do you support?” from the returned comment sheets resulted in the following 
breakdown shown in Figure 19. 

Figure 19 Citizen Response to Question 2 

Question #3 on the VDOT Comment Sheet asked “How did you hear about this meeting?” The individual 
responses to this question, as well as the first two questions, are provided in Appendix F. 

Another PIM was held on September 30, 2020 using a virtual format due to COVID-19 mandated 
restrictions. A formal presentation of the project was provided including background on the project, 
summary of the citizen feedback received from the February PIM, identification of the staff preferred 
alternative and the laying out the next steps for progressing the project. It was stated in this meeting 
that there is currently no funding programmed for this project, but Fairfax County is seeking SMART 
SCALE funds from the Commonwealth Transportation Board (CTB) for project implementation. Citizens 
were allowed to submit questions and comments after the formal presentations using the questions 
window. Questions were read during the meeting. Questions and comments were submitted during the 
PIM meeting, by email via meetingcomments@vdot.virginia.gov and by posting to the project website 
via virginiadot.org/braddockandoldlee. Comments and responses are included in Appendix F. 
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7. Conclusions 
Recommendations 

Five (5) intersection improvement alternatives were analyzed by the study team, with the goal of 
enhancing safety and traffic operations at the intersection of Braddock Road and Old Lee Road. The 
alternatives were evaluated against the no-build alternative based on safety, traffic operations, right-of-
way impacts, utility impacts, bridge and hydraulic impacts, environmental impacts, project 
implementation, and cost. Based on this evaluation, with VDOT’s and Fairfax County’s consideration, 
Alternative 3, Jughandle with Turn Lane, was recommended. It was also recommended to include 
implementation of realigning the deficient S-Curve just west of the intersection as part of the overall 
project. These solutions would be considered as interim solutions until the long-term transportation plan 
can be implemented.  

The evaluation performed and the conclusions reached in this alternative analysis are based on the 
Intersection Operational Analysis results, the Conceptual Plans, the Cost Estimates, and the Analysis 
Results Matrix.  

Next Steps 

After consideration of input received from the public, VDOT and Fairfax County staff, as well as input from 
Fairfax County elected officials, a determination was made to select Alternative 3 as the preferred 
alternative and to combine this improvement with the S-curve realignment that had been studied 
separately.  This decision was presented to the public at a virtual public information meeting on 
September 30, 2020 (the meeting was held virtually due to COVID restrictions). 

In the fall of 2020, Fairfax County elected to submit the combined improvements as an application for 
funding through the state’s SMART SCALE program.  
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Appendix A Concept Intersection Plans 
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Appendix B Alternative Plans 
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Appendix C Existing Survey 
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Appendix D Cost Estimates 
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Appendix E Intersection Operational Analysis 

• 2016 Traffic Counts 

• Crash Data 

• Signal Warrant Analysis 

• VDOT Left-Turn Phase Selection Engineering Assessment Workbook 

• VJuST Analysis 

• SYNCHRO Analysis (Signalized intersection) Results 

• SIDRA Intersection (Roundabout) Results 
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Appendix F Public Information Meetings 

• February 7, 2020 

• September 30, 2020 
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February 7, 2020 
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September 30, 2020 
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