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MEMORANDUM 

To: Abi Lerner, P.E. 
VDOT Project Manager 
 

From: Rob Prunty, P.E. 
Geoff Giffin, P.E., PTOE 
Anthony Gallo, P.E. 
Kavita Boddu, P.E. 
Danielle McCray, P.E. 
Britton Hammit, Ph.D., EIT 

 Kimley-Horn and Associates, Inc. 

Date: July 3, 2019 

Subject: Route 28 and Dulles Toll Road/Dulles Greenway Study 
2025 No-Build VISSIM Sensitivity Test: Delayed Start to HOV-3 Enforcement 

Introduction 
This memorandum summarizes the results of a sensitivity analysis conducted for the STARS Route 
28 and Dulles Toll Road/Dulles Greenway Interchange Study for 2025 No-Build conditions. This 
analysis is an addendum to the 2025 No-Build traffic analysis report shared with the stakeholder team 
on June 12, 2019. This sensitivity analysis examined AM peak period operations along Route 267 
eastbound from west of the Dulles Greenway toll plaza to east of Centreville Road if enforcement of 
the HOV lane were to start east of Centreville Road. This analysis compares operations for the 2025 
No-Build scenario versus the 2025 No-Build Eastbound Widening scenario.  

Currently, the eastbound HOV lane begins within the Centreville Road interchange just east of the off-
ramp to Centreville Road, as shown in the figure on the following page. The Existing (2018) and 2025 
No-Build VISSIM analyses assumed this starting point for HOV enforcement. In future conditions, with 
this lane converted from HOV-2+ (as it operates currently) to HOV-3+, additional left-side merging is 
anticipated due to lower forecasted demand for the HOV lane. The sensitivity analysis conducted for 
this memo examines a “delayed start” to the HOV enforcement using a point approximately 1,000 feet 
east of where the on-ramp from Centreville Road joins the DTR mainline (also shown in the figure on 
the following page). In all scenarios, congestion is still present downstream of the project study area 
along the eastbound DTR that spills back and impacts operations within the study area.  
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Results 

Impact on Travel Times 
 For 2025 No-Build conditions, the delayed start to HOV enforcement sees a reduction in 

travel time along Route 267 eastbound (Location 3) of more than 4 minutes as compared to 
the original No-Build scenario. Travel times along the route from Route 267 eastbound to 
Route 28 southbound (Location 7) also see a reduction of more than 1 minute. Travel times 
along the route from Route 28 southbound to Route 267 eastbound (Location 8) are 
consistent.  

 For 2025 No-Build Eastbound Widening conditions, the delayed start to HOV enforcement 
sees a reduction in travel time along Route 267 eastbound (Location 3) of approximately 1 
minute as compared to the original No-Build Eastbound Widening scenario. Travel times 
along the route from Route 267 eastbound to Route 28 southbound (Location 7) remain 
consistent. Travel times along the route from Route 28 southbound to Route 267 eastbound 
(Location 8) are reduced by more than 1 minute.  

 When comparing travel times with the delayed start to HOV enforcement for the No-Build 
versus Eastbound Widening scenario, travel times along Route 267 eastbound (Location 3) 
are slightly shorter for the No-Build scenario, but by less than 30 seconds. Travel times along 
the route from Route 267 eastbound to Route 28 southbound (Location 7) are consistent. 
Travel times along the route from Route 28 southbound to Route 267 eastbound (Location 8) 
are slightly shorter for the No-Build scenario, but by less than 1 minute.  

Travel times along other segments in the study area generally remain consistent in the AM peak 
period across all scenarios. Travel time graphics comparing end to end travel times along the three 
relevant segments discussed above are provided in the following pages: 

 Location 3: eastbound Route 267 from west of the Dulles Greenway toll plaza to east of 
Centreville Road 

 Location 7: eastbound Route 267 to southbound Route 28 from west of the Dulles 
Greenway toll plaza to south of Frying Pan Road 

 Location 8: southbound Route 28 to eastbound Route 267 from north of Sterling 
Boulevard to east of Centreville Road 

Impact on Speed Heat Map / Queueing 
 In all scenarios, downstream congestion along the eastbound DTR, coupled with the HOV-3+ 

restriction in the leftmost lane, is spilling back into the project study area and impacting 
operations near the Centreville Road interchange.  

 For 2025 No-Build conditions, the delayed start to HOV enforcement sees a reduction in 
queue spillback; queues no longer spill out of the VISSIM network (toward the Dulles 
Greenway/Route 606 interchange) but rather extend back to the Dulles Greenway toll plaza. 
Additionally, the queue dissipates more rapidly later in the AM peak period with the delayed 
start to HOV enforcement. 
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 For 2025 No-Build Eastbound Widening conditions, the delayed start to HOV enforcement 
does not result in any reduction in queue spillback, and a similar pattern of bottleneck 
formation and dissipation is still observed.  

 When comparing speeds and bottleneck formation with the delayed start to HOV 
enforcement for the No-Build versus Eastbound Widening scenario, the Eastbound Widening 
scenario still sees shorter queue spillback than the No-Build scenario, as the queue only 
extends approximately back to the Route 28 overpass.  

Average speeds and queueing along other facilities (Route 267 westbound and Route 28 northbound 
and southbound) generally remain consistent in the AM peak period across all scenarios.  

Speed heat maps for Route 267 eastbound (Dulles Greenway through to the DTR) comparing 
Existing (2018) conditions, 2025 No-Build, 2025 No-Build (Delayed HOV Start), 2025 No-Build 
Eastbound Widening, and 2025 No-Build Eastbound Widening (Delayed HOV Start) are provided on 
the following page. 

Impact on Demand and Throughput 
As noted in the 2025 No-Build Traffic Forecasting memorandum included as an appendix to the 
report shared with the stakeholder team on June 12, 2019, the Eastbound Widening scenario is 
forecasted to carry higher traffic volumes along Route 267 eastbound in the AM peak period. The 
highest increase in volume is forecasted to be in the segment just west of Centreville Road, where 
demand is forecasted to increase by approximately 340 vph. Thus, while measures related to 
congestion are fairly comparable between the No-Build and No-Build Eastbound Widening scenarios, 
the Eastbound Widening scenario is carrying higher traffic volumes. This is reflected by increased 
throughput observed in this segment along Route 267 eastbound in the Eastbound Widening 
scenario. Regardless, the eastbound DTR is constrained downstream of the project limits and the 
congestion spills back to the study area; thus, the increased throughput at the Eastbound Widening 
segment gets constrained due to this downstream congestion and results in downstream operations 
comparable to No-Build. 
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Conclusions 
The results of this sensitivity test indicate comparable AM peak period operations in the project study 
area between the 2025 No-Build and 2025 No-Build Eastbound Widening scenarios if the HOV lane 
is enforced to start further east than it is currently signed. No significant deterioration to operations 
are observed as a result of the Eastbound Widening; travel times remain generally comparable to the 
No-Build scenario, and queue spillback along the eastbound Dulles Greenway is anticipated to be 
reduced as compared to the No-Build scenario.  

Regardless of whether the eastbound widening is implemented or not, congestion is present and is 
anticipated to continue to be present along the eastbound DTR mainline downstream of the project 
study and outside the project VISSIM network. This congestion will be worsened by the conversion of 
the leftmost lane to HOV-3+ and will result in a less optimal lane utilization and more instances of left-
side merging due to more vehicles making a lane change to exit the HOV lane. Lane utilization for 
Existing (2018) with a HOV-2+ is 18 percent, and this drops to 6 percent in 2025 with the conversion 
to HOV-3+. The downstream congestion will spill back into the project study area and negatively 
impact operations in 2025, as it does today. Additional measures beyond the eastbound widening 
project will be needed to mitigate this external congestion.  
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