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1. INTRODUCTION 
The Virginia Department of Transportation (VDOT), in coordination with the Federal Highway 
Administration (FHWA), is evaluating improvements along approximately four miles of eastbound 
Interstate 66 (I-66) from the Dulles Connector Road (Route 267) in Fairfax County to Fairfax Drive in the 
Ballston area of Arlington County, Virginia. The purpose of the improvements under consideration is to 
increase capacity in order to improve traffic operations, reduce congestion, and address safety needs. 
Pursuant to the National Environmental Policy Act of 1969, as amended, (NEPA) and in accordance with 
FHWA regulations, an Environmental Assessment (EA) has been prepared to analyze and document the 
potential social, economic, and environmental effects associated with the transportation improvements 
being considered. As part of the EA being prepared, VDOT is evaluating in detail the environmental 
consequences of the No-Build Alternative and one Build Alternative. 

To support the EA, the purpose of this Traffic and Transportation Technical Report is to document: 

• Existing traffic operations and safety conditions within the study area. 
• Forecasted traffic volumes for future scenarios under No-Build and Build conditions. 
• Technical analysis and information in support of the development of alternatives. 
• Traffic data needed for noise and air quality analysis to support the NEPA efforts.  
• Future traffic operations and safety conditions under No-Build and Build scenarios.  

1.1 HISTORY OF I-66 

I-66 was primarily developed to serve east-west travel from I-81 near Strasburg, Virginia, on the west, to 
Washington, D.C., in the east. Initial planning for the 76-mile corridor began in 1956, and the first segments 
west of I-495 were opened between 1958 and 1964. Inside of I-495, I-66 was originally conceptualized as 
an eight-lane interstate facility, for which preliminary planning and study began in 1962 to identify a 
location for I-66 through Fairfax and Arlington Counties. In 1962, ROW acquisition and construction were 
initiated on portions of the I-66 corridor inside of I-495. However, in April 1972, work was suspended until 
an Environmental Impact Statement (EIS) was completed, pursuant to NEPA and Section 4(f) of the 
Department of Transportation Act of 1966, to consider the social and environmental impacts of the project. 
Following extensive environmental review and consideration of numerous alternative solutions, I-66 was 
ultimately approved in 1977 as a multi-modal transportation concept that included a four-lane interstate 
facility with a dedicated median ROW for the construction of the Metrorail transit system for part of its 
length1.  

I-66 opened inside of I-495 in 1982 as one of the first interstates in the United States limited to HOV-only 
traffic during peak weekday travel periods. At its outset, on all lanes between I-495 and Washington, D.C., 
I-66 functioned as a HOV-restricted facility for carpools with four or more occupants during weekday peak 
periods. Rush hour occupancy requirements were reduced to three or more in 1983 and again reduced to 
two or more in 1995. Drivers of hybrid vehicles were once permitted to use the HOV-restricted lanes even 
without meeting minimum rider requirements; however, in response to rising congestion in the I-66 corridor 
during HOV-restricted hours, regulations changed to require that only vehicles with clean special fuels 

                                                      
1 See William T. Coleman, Jr., Secretary’s Decision on Interstate Highway 66, Fairfax and Arlington Counties, 
Virginia (Washington, D.C.: Federal Highway Administration, 1977). 
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license plates issued prior to July 2011 could legally use the HOV lanes on I-66 without meeting the 
occupancy requirements during the restricted periods.  

1.2 PROJECT HISTORY 

In an effort to better understand the increasingly congested travel conditions in the I-66 corridor, several 
studies have been undertaken. In 2009, the Virginia Department of Rail and Public Transportation (DRPT) 
conducted the I-66 Transit/Transportation Demand Management (TDM) Study, which focused on the 
overall I-66 corridor from Route 15 to downtown Washington, D.C. and recommended a variety of services 
and infrastructure improvements to increase mobility in the corridor. Upon completion of this 2009 study, 
the corridor was divided into two sections for more detailed analysis of the recommendations. The western 
section between Route 15 and I-495 and the eastern sections between I-495 and Washington, D.C. were 
identified as logical endpoints for future studies of transportation and mobility improvements, based on 
identified travel demand patterns, concentrations of transit and carpool markets, and corridor constraints 
for transit, highway, and bicycle and pedestrian improvement options. 

In 2012, VDOT and DRPT completed the I-66 Multimodal Study Inside the Beltway, followed by a 2013 
Supplemental Report, which examined several alternatives for the corridor and developed a recommended 
package of improvements. The combination of these studies and their specific findings and 
recommendations formed the basis of the planned multimodal changes for the Transform 66: Inside the 
Beltway improvements program. Comprehensively, these changes include the following components: 

• Converting I-66 inside of I-495 to dynamically-priced toll lanes during peak travel periods 
(construction initiated Summer 2016, anticipated project opening 2017); 

• Applying toll revenue to the development of improved multimodal transit options including 
enhanced bus service, enhanced carpool, and other TDM strategies throughout the corridor; and 

• Widening of I-66 eastbound from the Dulles Connector Road to Fairfax Drive in Ballston. 

Each of these individual components of the overall Transform I-66: Inside the Beltway improvements 
program was included in the Metropolitan Washington Council of Government’s (MWCOG) approved 
Financially Constrained Long-Range Transportation Plan (CLRP) for the National Capital Region. 
Although identified as a package of programmed improvements, each component consists of an individual 
project(s) with independent utility to be implemented in a specific sequential progression to address a 
variety of distinct needs along I-66 inside of I-495 in the near-, mid-, and long-term future, as funding is 
identified. Included among the identified needs are overarching goals such as enhance connectivity, 
improve transit service, increase travel options, and reduce roadway congestion. The distinct project 
components of the Transform I-66: Inside the Beltway improvements program are intended to specifically 
address these identified needs, independently from one another. 

The needs for the widening component of the Transform I-66: Inside the Beltway program improvements 
initiative were initially identified in the I-66 Multimodal Study Inside the Beltway report but have been 
further considered through the detailed evaluations described in the following sections. Based on these 
detailed evaluations, the immediate needs are more pronounced along eastbound I-66 in the study area, 
which have informed the development of improvements for consideration. As a result, the eastbound 
portion of I-66 within the study area is the focus of this study. Following the implementation of other 
components of the Transform I-66: Inside the Beltway program, improvements along westbound I-66 will 
be evaluated as part of the progression of Transform I-66: Inside the Beltway improvements. 



Traffic and Transportation Technical Report 
 

Transform Interstate 66 Draft November 2016 
1-3 

1.3 PURPOSE AND NEED 

I-66 is functionally classified2 as an urban interstate arterial and serves as one of the main thoroughfares 
into Washington, DC, from points west in the surrounding metropolitan region. The section of I-66 east of 
I-495 is one of the two interstate highways that lead directly into Washington, DC, the nation’s capital. 
Interstate 395 (I-395) is the other interstate highway. This section of I-66 is a heavily traveled path for a 
growing number of reverse commuters who live in Arlington, Alexandria, and the District of Columbia and 
commute to jobs in the Tysons area and the Dulles corridor. In addition, this section of I-66 serves as a 
primary route for many people who live and/or work in Northern Virginia who are bound for destinations 
in Washington, DC, and in eastern Arlington County. The current HOV restrictions limit travel during the 
AM (6:30 a.m. – 9:00 a.m.) and PM (4:00 p.m. – 6:30 p.m.) peak periods. However, traffic volumes and 
demands are high for most of the day, notably from 9 a.m. to 10 p.m., most of which are outside the HOV 
restriction.  

Approximately one mile east of I-495, traffic along eastbound I-66 is compressed from three lanes into two, 
immediately followed by successive merges from Leesburg Pike (Route 7) and the Dulles Connector Road 
(Route 267). After these two merges, I-66 eastbound is a four-lane facility for about 1,110 feet before 
becoming a three-lane facility for another 5,000 feet with the rightmost lane serving as an auxiliary lane for 
traffic exiting to N Westmoreland Street and Lee Highway (US 29)/Washington Boulevard. Past this exit, 
I-66 eastbound continues as a two-lane facility to Washington, DC. With traffic merging from two major 
commuter freeways coupled with a reduction in capacity downstream, the segment of eastbound I-66 
between the Dulles Connector Road (Route 267) and Ballston is a major congestion point in both the AM 
and PM peak periods and results in frequent gridlock conditions with queues spilling back as far as I-495 
on both I-66 and the Dulles Connector Road (Route 267).  

As demonstrated in the discussions that follow, the need for widening I-66 inside the Beltway is most 
pronounced beginning where I-66 and the Dulles Connector Road (Route 267) merge and the travel 
demands of the corridor exceed the carrying capacity of eastbound I-66. Based on this condition, the 
segment of I-66 eastbound between the Dulles Connector Road (Route 267) and Fairfax Drive is frequently 
congested for long periods of the day. A high rate of crashes is experienced in the study area by motorists 
along the mainline and pedestrians and bicyclists utilizing parallel and perpendicular travel facilities. As a 
result, there is a need to reduce congestion, improve the performance and reliability of travel times, and 
address safety issues along I-66 eastbound between the Dulles Connector Road and Fairfax Drive. 

In response to these needs, the goals for widening improvements along eastbound I-66 inside the Beltway 
are as follows: 

                                                      
2 Functional classification is the process by which streets and highways are grouped into classes (i.e. arterial, collector, 
local), or systems, according to the character of traffic service that they are intended to provide (e.g. mobility and 
access). Interstates are the highest classification of arterials, designed and constructed with mobility and long-distance 
travel in mind. In contrast, minor arterials are intended to provide a high level of access to adjoining properties and 
offer service trips for only moderate lengths. The American Association of State Highway and Transportation 
Official’s (AASHTO’s) A Policy on Geometric Design of Highways and Streets (commonly referred to as the Green 
Book) explicitly recognizes the relationship between highway functional classification and design. It states, “The first 
step in the design process is to define the function that the facility is to serve. The level of service required to fulfill 
this function for the anticipated volume and composition of traffic provides a rational and cost-effective basis for the 
selection of design speed and geometric criteria within the range of values available.” 
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• Reduce the bottleneck congestion on eastbound I-66 by increasing the capacity through widening. 
• Reduce the potential for crashes and enhance safety on eastbound I-66 as a result of improving 

traffic operational conditions at bottleneck locations.  

1.4 PROJECT LOCATION AND NEPA STUDY AREAS 

The project is located in Fairfax and Arlington Counties, just north of the City of Falls Church, Virginia. 
As illustrated in Figure 1.1, the study area for the Environmental Assessment extends approximately four 
miles in length along the I-66 corridor and is bounded by the Dulles Connector Road (Route 267) to the 
west and Fairfax Drive to the east.  

The geographic limits for the study area encompass the portion of I-66 inside the Beltway in which the 
needs, described in the above section, have been identified, improvements are being considered, 
environmental resources have been inventoried, and potential impacts are being analyzed. The limits of 
analysis for some resources, including traffic and resource-specific indirect effects and cumulative impacts, 
extend beyond the overall study area limits.  

The extended study areas for traffic operations and safety analysis are discussed in details in Chapter 2. 
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Figure 1.1: NEPA Study Area for I-66 Inside the Beltway Eastbound Widening Project 
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1.5 REPORT ORGANIZATION 

The organization of this report proceeds through the following chapters: 

1. Introduction to describe project history, problem statement and study area. 
2. Methodology to identify data collection, assumptions, alternative development and scenarios that 

drive the travel demand forecasting steps, traffic operational analysis, and safety and crash analysis. 
3. Existing Transportation Networks to present the transportation infrastructure and options 

currently available along the corridor. 
4. Existing Traffic Operational Conditions to understand the character of existing traffic and travel 

patterns as well as the performance of traffic operations. 
5. Build Alternatives Development to present the discussion on the I-66 mainline alternatives along 

with the sensitivity analysis performed at Exits 69 and 71 to evaluate the exit options that drive the 
selection of a preferred alternative. 

6. Future Scenarios to present the details on the development of future traffic demand for 2025 and 
2040 analysis years along with the operational results and findings of No-Build and Build scenarios 

7. Safety and Crash Analysis to present the existing conditions and an assessment of future 
conditions using Highway Safety Manual (HSM) methods within the Enhanced Interchange Safety 
Analysis Tool (ISATe). 
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2. METHODOLOGY 
This chapter summarizes the key data, assumptions, and methodology used in the traffic and safety analysis 
of this project, which have been discussed and agreed upon with VDOT and FHWA staff and follow the 
guidelines and specifications included in the VDOT’s Traffic Operations and Safety Analysis Manual 
(TOSAM)1 and FHWA’s Traffic Analysis Toolbox Volume III2. Additional details regarding data, 
assumptions, and methodology can be found in the following documents: 

• Appendix A: Framework Document for Traffic and Transportation Technical Report 
• Appendix B: Traffic Data Collection Locations 
• Appendix C: Travel Demand Modeling Approach Memorandum 
• Appendix D: VISSIM Microsimulation Calibration Memorandum  

2.1 SCENARIOS AND ASSUMPTIONS 

 Analysis Years and Scenarios 

The proposed analysis years for the study are the base year (2016) and two future years: interim year 2025 
and design year 2040. The traffic analysis included an assessment of typical weekday AM and PM peak-
hour operations. Table 2.1 summarizes the years and scenarios analyzed in this study. 

Table 2.1: Summary of Traffic Analysis Years and Conditions 

Direction Time 
Period* 

Existing 
Year 2016 

Interim Year 2025 Design Year 2040 
No-Build Build No-Build Build 

Eastbound 
I-66 

AM Peak 
Period HOV-2 only HOT-3 only HOT-3 with EB 

improvements HOT-3 only HOT-3 with EB 
improvements 

PM Peak 
Period 

No 
restrictions 

No 
restrictions 

No restrictions with 
EB improvements HOT-3 only HOT-3 with EB 

improvements 

Westbound  
I-66 

AM Peak 
Period 

No 
restrictions 

No 
restrictions No restrictions HOT-3 only HOT-3 with WB 

improvements 
PM Peak 

Period HOV-2 only HOT-3 only HOT-3 only HOT-3 only HOT-3 with WB 
improvements 

* Note: Existing (2016) HOV restriction period = 6:30 to 9:00 a.m. and 4:00 to 6:30 p.m.  
 2025 and 2040 HOV restriction period = 5:30 to 9:30 a.m. and 3:00 to 7:00 p.m. 
 HOV-2: High-occupancy lane - 2 or more occupant vehicles only 
 HOT-3: High-occupancy toll lane - 3 or more occupant vehicles ride free, others pay a toll 

 

 Roadway Network Scope for Traffic Analysis 

Figure 2.1 shows the extent of the roadway network included in the traffic analysis. The widening 
construction footprints are eastbound I-66 between the Dulles Connector Road (Route 267) and Fairfax 
Drive near Ballston.  

                                                      
1 Traffic Operations and Safety Analysis Manual (TOSAM) – Version 1.0, VDOT Traffic Engineering Division, November 2015.  
2 Traffic Analysis Toolbox Volume III: Guidelines for Applying Traffic Microsimulation Software, Federal Highway 
Administration, June 2004. 
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Figure 2.1: Study Areas for Traffic Analysis 
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2.1.2.2 I-66 Inside the Beltway Interstate Analysis 
The Interstate analysis followed the FHWA3 and VDOT’s4 guidelines for conducting interstate access 
studies, which indicate the need to examine and analyze traffic operations at the study interchange and the 
adjacent interchanges. Therefore, for a comprehensive understanding of the traffic operations under 
different future scenarios, the study area of microsimulation models extends to the adjacent interchanges, 
and at least one intersection on either side of all the interchanges along the study corridor. The 
microsimulation roadway network includes I-66 from the I-495 interchange to Lee Highway (US 29) near 
Spout Run Parkway. It also includes the Dulles Connector Road (Route 267) from west of I-495 at Spring 
Hill Road (VA-684) to I-66 to capture the impacts of congestion on eastbound I-66 at the merge point with 
the Dulles Connector Road (Route 267).  

The study area for detailed microsimulation analysis includes the following roadways, interchanges, ramps, 
and intersections: 

• I-66 between I-495 and Lee Highway (US 29) near Spout Run Parkway. 
• Dulles Toll Road (Route 267) and the Dulles Connector Road from Spring Hill Road (VA-684) to 

I-66 inside the Beltway. 
• Interchanges and ramps of I-66 with the following roadways: 

o I-495 
o Leesburg Pike (Route 7) 
o N Westmoreland Street  
o N Washington Boulevard  
o Fairfax Drive 
o N Sycamore Street 
o N Glebe Road (VA-120) 
o Lee Highway (US 29) 

• Interchanges and ramps of Dulles Toll Road/Dulles Connector Road with the following roadways: 
o I-495 
o Chain Bridge Road (Route 123) 

• Adjacent intersections on the interchanging arterials within the study area (25 in total): 
o Leesburg Pike (Route 7) and Pimmit Drive 
o Leesburg Pike (Route 7) and Idylwood Road 
o Leesburg Pike (Route 7) and WB I-66 Off-Ramp 
o Leesburg Pike (Route 7) and Shreve Road/Haycock Road 
o Westmoreland Street and 28th Street N 
o Westmoreland Street and EB I-66 Off-Ramp 
o Westmoreland Street and Fairfax Drive 
o Washington Boulevard and 25th Street N 
o US 29 (Lee Highway) and Washington Boulevard 
o US 29 (Washington Street) and Fairfax Drive 
o US 29 (Washington Street) and N Westmoreland Street 

                                                      
3 Interstate System Access Information Guide, FHWA, Office of Infrastructure, August 2010.  
4 Instructional and Informational Memorandum, IIM-LD-200.8, Interstate, NHS Non-Interstate and Non-NHS (IJR / IMR 
Guidance), VDOT Location and Design Division, May 13, 2006.  
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o Washington Boulevard and N Sycamore Street 
o N Sycamore Street and WB I-66 Off-Ramp 
o N Sycamore Street and EB I-66 On-Ramp 
o N Glebe Road and 15th Street N 
o N Glebe Road and WB I-66 Off-Ramp 
o N Glebe Road and EB I-66 On-Ramp 
o N Glebe Road and Washington Boulevard 
o Fairfax Drive and N Wakefield Street 
o Fairfax Drive and N Glebe Road 
o US 29 (near Spout Run Pkwy) and WB I-66 On-Ramp 
o US 29 (near Spout Run Pkwy) and EB I-66 Off-Ramp 
o US 29 (near Spout Run Pkwy) and N Kirkwood Road 
o Chain Bridge Road (Route 123) and Great Falls Street 
o Chain Bridge Road (Route 123) and Anderson Road 

2.1.2.3 Local Arterial Analysis 
To evaluate the regional impacts of the I-66 Inside the Beltway eastbound widening project on local 
arterials, the study team performed traffic operational analysis5 at key signalized intersections along 10 
major local arterials that may be potentially impacted by diversion:  

• US 29 between I-495 and Virginia/DC border 
• US 50 between I-495 and Virginia/DC border 
• Wilson Boulevard between Seven Corners – US-50 and 10th Street 
• Washington Boulevard between US 29 and 10th Street 
• Fairfax Drive – 10th Street between I-66 and US 50 
• Route 7 between I-495 and Seven Corners – US 50 
• Route 123 between I-495 and George Washington Parkway 
• Old Dominion Drive between Route 123 to US 29 
• Westmoreland between Old Chain Bridge Road and I-66 
• Nutley Street interchange 

Per discussion with VDOT and local jurisdictions, 55 additional intersections on these arterials were 
selected for operational analysis during AM and PM peak hours. The detailed list of these intersections is 
presented in Appendix B. 

2.2 DATA COLLECTION 

Data collection for this project included traffic counts, travel time runs, signal timing, speed congestion, 
and historical crash data. Extensive field data collection was performed during March and April 2016. Data 
collected for the study are listed below: 

• Freeway counts: Three weekdays (Tuesday through Thursday) of continuous, directional, vehicle 
classification counts were conducted on freeway mainlines and at interchange ramps. 

                                                      
5 For location intersection traffic operational analysis, Synchro software version 9 were used.  
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• Intersection counts: For all intersections in the study area, 13-hour turning movement counts were 
conducted from 6:00 a.m. to 7:00 p.m. on weekdays. 

• Travel time runs: Travel time runs were conducted on the I-66 mainline in each direction during 
the peak periods of 6:00 to 10:00 a.m. and 3:00 to 7:00 p.m. on weekdays.  

• Speed congestion data: INRIX speed data for the freeway segments in the study area were 
obtained through the University of Maryland CATT Lab’s RITIS system (https://www.ritis.org/) 
for weekdays in March and April 2016. 

• Traffic signal timing plans: The current signal timing plans at all signalized intersections within 
the study area were obtained from VDOT and local jurisdictions. 

• Historical crash data: The most recent five-year crash data (2010 to 2015) within the study area 
were obtained from VDOT’s crash database. 

Detailed data collection locations, durations and types are summarized in Appendix B.  

2.3 TRAVEL DEMAND FORECASTING METHODOLOGY 

The MWCOG/TPB (Metropolitan Washington Council of Governments/Transportation Planning Board) 
travel demand model Version 2.3, Build 58 was the basis of development for travel forecasts for the I-66 
Inside the Beltway Widening project. The model is a sub-area extraction of the MWCOG regional model 
to improve run times and was modified with other specific alterations to improve the accuracy and reliability 
of forecasts for the I-66 corridor, roadways connected to the corridor, and transit services in the vicinity of 
the corridor. Other modifications included: 

• Additional time-of-day periods to better correspond to the existing HOV periods and the future 
restricted tolling periods. 

• Network modifications to reflect the operations of the corridor. 
• Logit toll diversion assignment algorithm as opposed to the MWCOG/TPB generalized cost-

assignment methodology.  

This version of the model is also being used to develop the Level 2 (Preliminary or Concept level) traffic 
and revenue forecasts in coordination with the Virginia Office of Public-Private Partnerships (VAP3). The 
calibration targets were based on guidance from the FHWA Transportation Model Improvement Program 
(TMIP) Travel Model Validation and Reasonableness Checking Manual and the Virginia Travel Demand 
Modeling Policies and Procedures Manual.  

Because the MWCOG/TPB model is already subject to scrutiny as a regional model which has been a 
subject of FHWA’s Travel Model Improvement Program (TMIP) Peer Review process, the validation 
process for this study only focused on highway and transit assignment results comparing the model results 
to observed traffic counts, travel times, and transit ridership by time of day.  

The detailed travel demand modeling approach is documented in Appendix C.  

Post-processing of travel demand model output is necessary to develop traffic volume forecasts for analysis 
of operations during peak periods/peak hours. Post-processing of travel demand forecasts for vehicular 

https://www.ritis.org/
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volumes followed National Cooperative Highway Research Program (NCHRP) Report 765 guidelines6 for 
estimating balanced existing, No-Build, and Build peak-hour volumes. 

2.4 TRAFFIC VOLUME ESTIMATION METHODOLOGY 

 Routing and Volume Sources 

Three separate sources of volume data were used for this study: 

• Origin-destination (O-D) matrices from the subarea travel demand model. 
• Balanced freeway and ramp demand. 
• Balanced intersection turning movement. 

These sources were merged together (i.e., synthesized) with the objective of developing volumes and 
vehicle routing data for the VISSIM network. As shown in Figure 2.2, these data sets were first imported 
to a common database, the VISUM travel demand model and planning software. This model possesses 
matrix estimation tools (e.g., TFlowFuzzy) to develop a calibrated O-D matrix and then export the resulting 
O-D matrix and associated travel paths to VISSIM. Once exported to VISSIM, the VISSIM model can be 
calibrated based on calibration criteria. 

The first step in developing the VISUM model was to create the study area network. This was accomplished 
by extracting a subarea network from the travel demand model.  

The second step required importing the peak period seed O-D matrices from the MWCOG subarea model. 
Consequently, the VISUM network required additional network refinements to match the subarea cut made 
in the MWCOG and to load the MWCOG O-D matrices.  

Third, the freeway and ramp demand estimates contained in Excel spreadsheets were imported to VISUM. 
These estimates were matched to the corresponding links in VISUM. In addition, turning movements for 
all intersections were imported into VISUM for the AM and PM system peak hours.  

                                                      
6 National Cooperative Highway Research Program (NCHRP) Report 765: Analytical Travel Forecasting Approaches for Project-
Level Planning and Design, Transportation Research Board of National Academies, 2014.  
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Figure 2.2: Data Flow for Estimating O-D Matrices and Paths for VISSIM 
 

 O-D Synthesis Method 

The three separate volume sources were combined to develop O-D matrices and path sets that are 
representative of each study period. TFlowFuzzy is a matrix estimation method used in VISUM to adjust a 
given O-D matrix in such a way that the result of the assignment closely matches observed volumes at 
points within the network. TFlowFuzzy characteristics are as follows: 

• Link volumes, origin-destination travel demand and turning volumes can be combined for 
correction purposes. 

• Counted data need not be available for all links, zones, and/or turning movements. 
• The statistical uncertainty of the count figures can be modeled explicitly by interpreting the figures 

as Fuzzy Sets of input data. 

One of the primary challenges with solving the matrix-correction problem is overcoming the fact that traffic 
counts are inherently variable from one day to the next. If this variability is not taken into account, the 
traffic counts obtain an inappropriate weight since any count only provides a snapshot situation which is 
subject to considerable sampling error. For this reason, TFlowFuzzy employs an approach that models the 
counts as imprecise values based on Fuzzy Sets theory. If one knows, for example, that the volume on a 
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freeway section fluctuates by up to 10 percent on a day-to-day basis, this variability can be represented as 
bandwidths (i.e., tolerances). TFlowFuzzy then replaces the exact count values by Fuzzy Sets with varying 
bandwidths to solve the matrix-correction problem. 

2.5 TRAFFIC OPERATIONAL ANALYSIS METHODOLOGY 

 Traffic Analysis Tools 

Given the congested/over-saturated traffic conditions typically experienced in the corridor during peak 
periods and following the guidelines of TOSAM, the preferred tool selected for the analysis was micro-
simulation. The VISSIM version 8.0, Build 8 was used for a comprehensive network traffic analysis of the 
study area limits. Calibration, based on simulated volume processed, travel times, queues, and speed 
profiles, was performed against measured field conditions and traffic data in 2016. For regional arterial 
intersection analysis, Synchro 9 was used.  

 Measures of Effectiveness 

The following measures of effectiveness (MOEs) were used in this project for the operational analysis of 
the roadway network under existing, No-Build and future Build conditions. 

2.5.2.1 Freeway Performance Measures 

• Simulated average speed (mph) 
• Simulated average density (pc/ln/mile, color-coded similar to the equivalent density-based LOS 

thresholds) 
• Simulated volume (vehicles per hour) 
• Percent of demand served: simulated volume (processed volumes) divided by actual demand 

volume (input volumes) 
• Simulated ramp queue lengths: reported for 50th and 95th percentiles (feet) 
• Simulated travel time: reported for key freeway segments (seconds) 
• Congestion heat maps: incremental speeds reported along the corridor for aggregated lanes by time 

interval (mph) 

2.5.2.2 Advanced Intersection Performance Measures Using VISSIM 

• Simulated delay: reported by approach and by intersection (sec/vehicle, color-coded in similar 
fashion as the equivalent HCM delay-based LOS thresholds) 

• Simulated ramp queue lengths: reported for 50th and 95th percentiles (feet) 
• Percent of demand served: simulated volume (processed volumes) divided by actual demand 

volume (input volumes) 

2.5.2.3 Congestion Levels 
Operational conditions of different facilities were categorized into four congestion levels by comparing the 
corresponding MOE values to the LOS thresholds established in the Highway Capacity Manual 2010 (HCM 
2010). Namely, these MOEs are density for freeway segments and control delay for intersections. Table 
2.2 presents the MOE thresholds and color scheme for congestion levels. 
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Table 2.2: MOE Thresholds for Congestion Levels 

Congestion Level Equivalent 
HCM LOS 

Freeway Facility Arterial Intersection 
Basic 

Segment 
Weave, Merge, 

and Diverge 
Signalized 

Control Stop Control 

Density (pc/mi/ln) Control delay (sec/veh) 

Light Traffic A – C <=26 <=28 <=35 <=25 

Moderate Traffic D >26-35 >28-35 >35-55 >25-35 

Heavily  
Congested Traffic E >35-45 >35-45 >55-80 >35-50 

Severely Congested 
Traffic F >45 >45 >80 >50 

 

2.5.2.4 Local Arterial Analysis Using Synchro 

• Average controlled delay (sec/vehicle) and LOS based on the HCM module 

 Simulation Model Parameters and Calibration Criteria 

FHWA and TOSAM guidelines were followed in the VISSIM microsimulation modeling, including model 
calibration methodology, seeding time, determination of the number of simulation runs, simulation 
parameters, and MOE outputs. Specific VISSIM modeling parameters and assumptions are summarized 
below and documented in more detail in Appendix D.  

2.5.3.1 Calibration Process and Thresholds 
VISSIM models that were developed as part of Transform 66 Outside the Beltway Tier 2 NEPA TTR/IJR 
and Transform 66 Inside the Beltway Tolling NEPA TTR were modified and used for the traffic operational 
analysis of this project. Base models were previously calibrated following guidance from FHWA’s Traffic 
Analysis Toolbox. To ensure that the model accurately replicates the conditions in the field, additional 
model calibration was carried out to validate against the newer collected traffic data such as travel times, 
INRIX speeds, and counts.  

The following criteria were used to verify the adequacy of the model calibration: 

• Capacity calibration criteria: 
o Throughput volumes on freeway segments and ramps on I-66 between the I-495 

interchange and Lee Highway (US 29) interchange near Spout Run Parkway. 

• System performance calibration criteria: 
o Travel times on the freeway segments. 
o Travel speeds on the freeway segments. 
o Key bottleneck locations (by visual comparison with field observations) comparisons with 

INRIX data and Google® typical traffic snapshots. 

As mentioned previously, some of the network segments in the model were developed as part of earlier 
efforts (Transform 66 Outside the Beltway Tier 2 NEPA TTR/IJR and Transform 66 Inside the Beltway 
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Tolling NEPA TTR) before VDOT TOSAM criteria was established. For the current study, the calibration 
criteria were modified to remain consistent with previous efforts while complying with the new guidelines 
from TOSAM. The modified criteria are documented in detail in the framework document7. Table 2.3 
summarizes the criteria and acceptance thresholds used for the current study. Based on discussions and 
concurrence from VDOT, the model calibration criteria for simulated traffic volumes have been modified, 
as indicated in bold in the table.  

Table 2.3: Project VISSIM Model Calibration Criteria 

Simulated Measure TOSAM Criteria Threshold Study Criteria Threshold 

Simulated traffic volume (vph) 
85% of the network freeway and 
ramp links will match the criteria 

• Within ±20% for < 100 vph 
• Within ±15% for ≥ 100 vph to < 

300 vph 
• Within ±10% for ≥ 300 vph to 

<1,000 vph 
• Within ±5% for ≥ 1,000 vph 

• Within ±20% for < 100 vph 
• Within ±15% for ≥ 100 vph to < 

300 vph 
• Within ±10% for ≥ 300 vph to 

<1,000 vph 
• Within ±10% for ≥ 1,000 vph 

Simulated travel time (seconds) 
85% of the freeway travel-time 
segments will match the criteria 

• Within ± 20% for average 
observed travel times on 
freeways 

• Within ± 20% of observed travel 
times 

Simulated average speed (mph)* 
85% of network freeway and 
ramp links will match the criteria 

• Within ± 7 mph of average 
observed speeds on freeways 

• Within ± 7 mph of average 
observed speeds on freeways 

Simulated queue lengths (ft.) 

Oversaturated conditions 
Average queue length: 
• within ± 30% on freeways 
Maximum queue length: 
• within ± 30% on freeways 

• Visual calibration to ensure 
queues and bottleneck 
locations are matching with 
INRIX plots and Google® 
typical traffic plots 

Note: * Average speeds obtained from INRIX data 

 

2.5.3.2 Seeding Time 
A VISSIM model starts simulation with zero vehicles on the network, which is not how the peak hour 
actually begins in the field. Therefore, seeding time must be added onto the beginning of the simulation 
period to allow vehicles to be on the network by the time data collection begins. The seeding time is 
determined based on three criteria: 

• Travel time through the corridor. 
• Network equilibrium conditions. 
• Congestion level or queuing conditions at the beginning of peak hours. 

The guidance from FHWA and VDOT suggests that seeding time should be determined based on either the 
existing peak-hour travel time to traverse between the farthest points of the study network in the peak 
direction of travel or twice the off-peak travel time between the network study limits.  

Based on the distance and average free-flow travel speeds, it would take approximately 716 seconds to 
travel the entire corridor under free-flow conditions. The average recorded travel time in the peak direction 

                                                      
7 Transform 66 Inside the Beltway Project Eastbound Widening – Framework Document for EA Traffic and Transportation 
Technical Report, August 2016 
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of travel is approximately 890 seconds for I-66 eastbound in the AM peak hour and 885 seconds for I-66 
westbound in the PM peak hour.  

In addition, the VISSIM models were tested to determine when they reached stable conditions, where the 
vehicles entering the network were equal to the vehicles exiting the network. As seen in Figure 2.3 and 
Figure 2.4 for the AM and PM peak-hour models respectively, the models reach equilibrium around 1,500 
seconds for AM and 2,400 seconds for PM.  

The congestion level and queuing conditions were also taken into the consideration of seeding time. The 
level of congestion in simulation should reach the peak-hour conditions observed in the field after the 
seeding time, especially at key congested locations. Based on these considerations, a seeding time of 2,400 
seconds was utilized for both the AM and PM peak-hour models. 

 

 

Figure 2.3: VISSIM Model Network Equilibrium (AM Model) 
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Figure 2.4: VISSIM Model Network Equilibrium (PM Model) 

2.5.3.3 Simulation Time 
Based on the size of the network, field observations, and traffic counts on I-66 and local arterials within the 
project limits, the models were run for one hour (3,600 seconds) after the seeding period to evaluate traffic 
operational performance during the peak hour for the entire network.  

2.5.3.4 Number of Runs 
Given the stochastic nature of the microsimulation, VISSIM models need to be run with several different 
random seeds. The results need to be post-processed and averaged to determine the representative state of 
traffic operations in the study network. To obtain a statistically valid result, the numbers of runs necessary 
for the analysis were determined based on VDOT Sample Size Determination Tool. 

Average link speed was identified as the MOE, and segments within the project area between the Dulles 
Connector Road (Route 267) to Fairfax Drive near Ballston were chosen for speed samples. Following the 
steps of the VDOT Sample Size Determination Tool, it was determined that 10 runs were sufficient for all 
the scenarios. The detailed calculation process is documented in Appendix D: VISSIM Microsimulation 
Calibration Memorandum. 

2.6 SAFETY AND CRASH ANALYSIS METHODOLOGY 

Using data provided for the study area by VDOT, crash analysis was performed for existing conditions to 
reflect the most recent five-year period for which data is available. Crash analysis included interstate 
mainline, ramp termini, and adjacent interchanges or intersections on crossroads within the study area, 
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similar area as documented for traffic data collection. A combination of qualitative and quantitative 
analyses was used to evaluate safety in the corridor. 

Qualitative analyses, such as documenting existing crash rates/densities and predominant crash types on 
the I-66 mainline, ramps, ramp termini intersections, and intersecting arterials, will be used to determine 
the existing issues on I-66 inside the Beltway. Crash data was analyzed based on location, type, severity, 
time, and day to identify existing crash patterns and safety concerns in the study area. Computed crash rates 
were then compared with statewide rates for similar roadway types established and documented by VDOT. 

Quantitative analyses, using AASHTO Highway Safety Manual (HSM) methodologies within the 
Enhanced Interchange Safety Analysis Tool (ISATe) process, were used to evaluate safety under projected 
Build conditions throughout the widening project area. Such predictions are limited to the types of 
improvements for which crash modification factors have been developed and included in the HSM. The 
analysis identified potential improvements that are needed to reduce the potential for crashes under future 
conditions.  

2.7 TRAFFIC DATA FOR NOISE AND AIR QUALITY ANALYSIS 

Travel demand forecasts developed as outlined in the Travel Demand Modeling Methodology and Key 
Assumptions section of this document were post-processed using NCHRP 765 guidelines. Each link within 
the TDM output files contains a link identifier, link length (miles), annual average daily traffic (AADT), 
number of lanes, Highway Performance Monitoring System (HPMS) area type, HPMS functional 
classification, free-flow speed, and hourly lane capacity (vehicles/hour/lane). These data were combined 
with existing traffic count data and traffic operational modeling (from both Synchro and VISSIM) to 
determine the traffic data for the noise and air analysis. The following is a general list of overall post-
processed traffic data provided for project-level noise and air analysis: 

• AADT, average annual truck traffic (AATT), and capacity-constrained peak-period volumes as 
well as operating, posted, and congested speeds for each link in the project area. 

• Hourly traffic distribution (K-factor), hourly directional distributions, hourly distribution of percent 
trucks with two axles and six tires, and percent trucks with three or more axles.  

• Directional volumes, including turning or ramp movements (vehicles/hr/link) for the mainline 
roadway, study interchanges, affected intersections, and parallel facilities.  

• Signal timings (cycle lengths and phasing, approach splits), as well as level of service based on 
control delay (includes intersection and approach delays and average queue lengths). 

• Travel demand model outputs for all scenarios and years. 
• GIS shapefiles with all roadway link identifiers and associated traffic data. 
• Lane configuration diagrams for each mainline roadway and intersection/interchange within the 

project corridor showing through and turn lanes. 

 Traffic Data for Project-Level Noise Analysis 

Traffic data needed for project-level noise analysis was developed using VDOT’s Environmental Traffic 
Data Abstract (ENTRADA) tool, Version 2014-04, which is a program that standardizes the production of 
environmental traffic data. As per FHWA and VDOT policy, the traffic data used in the noise analysis must 
produce sound levels that are representative of worst (loudest) hour of the day. In addition to the traffic data 
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listed above, information about the corridor including facility geometry, access locations, and facility 
setting were also used as input for the ENTRADA tool. An overall process flowchart for ENTRADA tool 
along with input and output data is illustrated in Figure 2.5. 

 

Figure 2.5: ENTRADA Processing Flowchart 
 

For every roadway segment, a corresponding ENTRADA spreadsheet is developed with data compiled for 
both existing and design year (No-Build and Build scenarios). Lane configuration diagrams for each 
mainline roadway and intersection/interchange within the project corridor showing all through and turn 
lanes are included to show the roadway segmentation. 

The following characteristics and inputs for each specific segment are developed for the creation of the 
ENTRADA files: 

• Segment length (miles): The segment length corresponding to the length of the segment in the 
2040 design year. 

• Area type: Verified by field observations and confirmed with VDOT. 
• Directional percent hourly truck traffic: From existing traffic count data, MWCOG model, and 

consistent with the peak-hour characteristics being modeled in VISSIM. 
• Existing hourly speeds by direction: Consistent with the peak-hour characteristics modeled in 

VISSIM 
• Capacity (per hour per lane). 
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• Facility type. 
• ADT: Verified with existing traffic data. 
• Hour-by-hour percent trucks of the ADT: Derived from existing traffic classification count data. 
• Hour-by-hour K-factors: Derived from existing traffic data as a basis and adjusted for future 

conditions based on factors used for the MWCOG model. 
• Hour-by-hour directional split (D-factor): Verified with existing traffic data and derived from 

MWCOG model outputs for future conditions. 

The following physical characteristics were collected and entered as input (by individual segment) for each 
Build/No-Build scenario for the creation of the ENTRADA files. For locations where limited data was 
available, existing physical conditions were assumed unless changes are being made in future scenarios: 

• Cross section. 
• Number of lanes. 
• Outside shoulder width (feet). 
• Inside shoulder width (feet). 
• Lane width (feet). 
• Terrain - will be consistent with GIS topo and verified with field observations. 
• Interchange/access density (per mile). 
• Posted speed (miles per hour). 
• Number of signals (in length of facility). 

The following characteristics of a signalized facility were collected and entered as input (by individual 
segment) for the existing scenario for the creation of ENTRADA files: 

• Signal cycle length. 
• Signal green time. 
• Segment delay adjustment factor. 

A master database was developed to store input data for every roadway segment. A spreadsheet-based 
macro was also developed to automatically read the information from the database and create ENTRADA 
spreadsheets for every single identified segment.  

To ensure that ENTRADA produced reasonable results, hourly speed distribution outputs for the existing 
year were compared to available speed data (INRIX or field-collected) to determine the appropriate 
calibration parameter values.  

 Traffic Data for Project-Level Air Quality Analysis 

Traffic data required to support air quality analysis for PM2.5, CO, and Mobile Source Air Toxins (MSAT) 
were provided in consultation with VDOT. Below is a list of traffic data that was used for air quality 
analysis:  

• Existing raw traffic count information (including intersection turning movement counts and 
detailed bus/truck data) by time period. 
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• TDM outputs for all scenarios – both loaded networks and exported to GIS database with linked 
shapefiles. Complete output from TDM modeling runs were provided including HPMS area type, 
HPMS functional classification, ADT, percent trucks, vehicle miles travelled (VMT), peak/off-
peak period factors for AM, midday, PM, and nighttime periods:  

o 2040 No-Build 
o 2040 Build 
o 2025 No-Build 
o 2025 Build 

2.7.2.1 Particulate Matter (PM2.5) 
Given that the location of the study corridor falls within a non-attainment area for fine particulate matter 
(PM2.5) and given the magnitude of the expected traffic and truck volumes in the corridor, a quantitative 
analysis was completed for the project. This analysis was required for year(s) of highest expected emissions.  

To support the quantitative PM2.5 “hotspot” analysis, EPA’s Office of Transportation and Air Quality 
(OTAQ) has developed the MOtor Vehicle Emission Simulator (MOVES) – an emissions rate model that 
estimates rates covering a broad range of pollutants, including PM2.5. Traffic and speed information is used 
as inputs for MOVES. In conjunction with MOVES, air quality (dispersion) modeling was required to 
estimate peak pollutant concentrations across the to-be-determined subsection of the study area.  

2.7.2.2 Carbon Monoxide (CO) 
VDOT indicated that all areas of the Commonwealth of Virginia are currently well below CO air quality 
standards. A worst-case screening analysis at worst intersections was performed by using Synchro outputs 
described above combined with MOVES-developed emission rates. 

2.7.2.3 Mobile Source Air Toxics (MSAT) 
To support the project-level air quality analysis, regional travel demand modeling output files 
encompassing the project corridor and “affected transportation network” were used for the base year and 
for the Build and No-Build scenarios for the interim and design years for each alternative to support the 
quantitative MSAT analysis.  

TDM output files were used to prepare a quantitative MSAT analysis for each alternative within the I-66 
study corridor for the existing (2015), interim year (2025, No-build and Build), and design year (2040, No-
Build and Build). For purposes of the MSAT analysis, the affected transportation network included 
roadways located miles away from the project corridor, based on the guidance from FHWA.  
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3. EXISTING TRANSPORTATION NETWORKS 
The project study area is located in Fairfax and Arlington Counties, just north of the City of Falls Church, 
Virginia, as illustrated in Figure 1.1. The project limit, however, extends approximately four miles in length 
along the I-66 corridor and is bounded by the Dulles Connector Road (Route 267) to the west and Fairfax 
Drive to the east. The geographic limits for the study area encompass the portion of I-66 inside the Beltway 
in which the needs, described in Chapter 1, have been identified, improvements are being considered, 
environmental resources have been inventoried, and potential impacts are being analyzed. The limits of 
analysis for some resources, including traffic and resource-specific indirect effects and cumulative impacts, 
extend beyond the overall study area.  

3.1 ROADWAY NETWORK 

The I-66 corridor and the surrounding area inside of I-495 contain a complex mix of transportation facilities 
and services. East of I-495, I-66 currently has three eastbound travel lanes (two general purpose lanes and 
one auxiliary) from the Dulles Connector Road (Route 267) to the exit ramp to Lee Highway (US 
29)/Washington Boulevard (Route 237) at Exit 69 and two eastbound travel lanes from Exit 69 to the 
Theodore Roosevelt Bridge.  

 I-66 Corridor Inside the Beltway 

All eastbound lanes on I-66 east of I-495 are currently restricted to high-occupancy vehicles of two or more 
occupants per vehicle (HOV-2) during the peak morning period from 6:30 a.m. to 9:00 a.m. All westbound 
lanes on I-66 from the Theodore Roosevelt Bridge over the Potomac River to I-495 are restricted to HOV-
2 in the evening between 4:00 p.m. and 6:30 p.m. with some authorized exceptions including emergency 
responders and bus transit services. The study area includes parallel primary arterials that serve non-HOV 
travel during the peak periods, when single-occupancy vehicles are restricted from using I-66 in the peak 
direction. These east-west roadway facilities include US 50, Lee Highway (US 29), Washington Boulevard, 
and Wilson Boulevard (Route 613). Mass transit options within the corridor include Metrorail’s Orange 
and Silver Lines, as well as local and express bus service. The corridor also includes a network of on- and 
off-road bicycle and pedestrian facilities. Bicyclists and pedestrians can travel along the I-66 corridor using 
two primary parallel off-road routes: the Washington & Old Dominion (W&OD) Trail and the Custis Trail. 

Along the length of I-66 in the study area, land use is characteristic of the urban development that defines 
much of the Washington, DC, metropolitan region, comprised primarily of dense single- and multi-family 
residential neighborhoods, along with commercial, retail, and community facilities interspersed throughout. 
The existing right-of-way (ROW) along the I-66 corridor within the study area ranges from approximately 
140 feet to 380 feet in width. 

I-66 is classified as an urban interstate by FHWA. It serves as a major east-west corridor that provides direct 
connections between major destinations such as Arlington County and Washington, DC, and to/from 
Tysons and Dulles via the Dulles Connector Road (Route 267).  
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Through the entire length of the study area, I-66 is generally a four-lane, barrier-separated roadway with 
the Metrorail Orange and Silver Lines running down the median. Trucks with more than four wheels are 
prohibited from using I-66 inside the Beltway at all times. Below is a location-specific description of the I-
66 corridor from west to east, identified by mile markers (MM). Figure 3.1 presents an overview of the I-
66 Inside the Beltway corridor including number of lanes, posted speed limit, and locations of Metrorail 
stations within the project area. Figure 3.2 illustrates the detailed lane configurations of eastbound I-66 
within the project limits, between Dulles Connector Road (Route 267) and Fairfax Drive.  

• MM 65 – MM 67: I-66 is generally a four-lane, divided highway with a barrier-separated median 
for the Metrorail Orange Line throughout the length of this segment. However, in the eastbound 
direction, three eastbound lanes continue through the I-495/I-66 interchange with the third, outside 
lane terminating at approximately MM 66. In the eastbound direction, the outside shoulder varies 
in width between 4 feet and 12 feet wide, and the inside shoulder varies in width between 8 feet 
and 10 feet wide. In the westbound direction, the outside shoulder is 4 feet wide, and the inside 
shoulder varies in width between 8 feet and 9 feet wide. The posted speed limit along the entire 
length of this segment is 55 mph. Within this segment, access is provided to/from Leesburg Pike 
(Route 7) at its interchange. 

• MM 67 – MM 69: Within this segment, I-66 transitions to a six-lane divided highway with a 
barrier-separated median for the Metrorail Orange and Silver Lines. The third eastbound lane 
originates from the Dulles Connector Road (Route 267) entry ramp and continues through this 
segment of I-66. The third westbound lane originates at the entry ramp from Washington Boulevard 
and terminates as an exit-only lane onto the Dulles Connector Road (Route 267). In June 2016, 
VDOT completed a construction project, “Spot Improvement #2,” adding a fourth westbound lane 
between Washington Boulevard and the Dulles Connector Road (Route 267). This project 
connected the Washington Boulevard on-ramp to the off-ramp at the Dulles Connector Road (Route 
267), creating a one-mile stretch of auxiliary lane to improve operations and safety on westbound 
I-66. In the eastbound direction, the outside shoulder varies in width between 4 feet and 11 feet 
wide, and the inside shoulder varies in width between 9 feet and 10 feet wide. In the westbound 
direction, the outside shoulder varies in width between 6 feet and 10 feet wide, and the inside 
shoulder varies in width between 9 feet and 13 feet wide. The posted speed limit along the entire 
length of this segment is 55 mph. Within this segment, access is provided to/from the Dulles 
Connector Road (Route 267), to N Westmoreland Street from eastbound I-66, and to/from Lee 
Highway (US 29)/Washington Boulevard. 

• MM 69 – MM 71: I-66 is generally a four-lane, divided highway with a barrier-separated median 
for the Metrorail Orange and Silver Lines throughout the length of this segment. However, in the 
westbound direction, three lanes continue from the Fairfax Drive entry ramp to the N Sycamore 
Street exit ramp. In the eastbound direction, the outside shoulder varies in width between 7 feet and 
8 feet wide, and the inside shoulder varies in width between 10 feet and 12 feet wide. In the 
westbound direction, the outside shoulder varies in width between 4 feet and 8 feet wide, and the 
inside shoulder is 9 feet wide. The posted speed limit along the entire length of this segment is 55 
mph. Within this segment, access is provided to/from N Sycamore Street. 

• MM 71 – MM 74: I-66 is generally a four-lane, divided highway with a barrier-separated median. 
In the eastbound direction, the outside shoulder varies in width between 6 feet and 8 feet wide, and 
the inside shoulder varies in width between 10 feet and 11 feet wide. In the westbound direction, 
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the outside shoulder varies in width between 7 feet and 8 feet wide, and the inside shoulder varies 
in width between 9 feet and 11 feet wide. The posted speed limit along the entire length of this 
segment is 55 mph. Within this segment, access is provided to/from Fairfax Drive, N Glebe Road 
(Route 120), Lee Highway (US 29), and N Scott Street. 

As part of this study, the approximately 4-mile-long segment of I-66 eastbound between the Dulles 
Connector Road (MM 67) to the west and Fairfax Drive (MM 71) to the east is planned to be widened from 
two to three lanes through the counties of Fairfax and Arlington. 
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Figure 3.1: I-66 Inside the Beltway Corridor Overview 
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Figure 3.2: Existing Lane Configurations 
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 Interchanges and Intersecting Roadways 

Within the project limits, there are six grade-separated interchanges that provide direct access to I-66, some 
of which only provide partial connectivity to the interstate facility. The following are brief descriptions of 
the roadways that include interchanges with I-66, presented from west to east. 

3.1.2.1 Dulles Connector Road (Route 267) 
The Dulles Connector Road (Route 267) is oriented in a north-south direction interconnecting with I-66 
and is a four-lane, divided roadway classified as an “other freeway or expressway”. Its interchange with I-
66 is located approximately 0.5 miles east of Leesburg Pike1 (Route 7) and consists of directional ramps 
that serve I-66 traffic traveling to and from the east only. The posted speed limit on the Dulles Connector 
Road (Route 267) is 55 mph in the vicinity of I-66. 

3.1.2.2 North Westmoreland Street 
North Westmoreland Street is oriented in a north-south direction and is a two-lane, undivided roadway 
classified as a minor arterial. Its interchange with I-66, a single off-ramp, only provides for the movement 
from eastbound I-66 to Westmoreland Street and is located approximately 1.30 miles east of the Dulles 
Connector Road (Route 267). The single exit ramp from eastbound I-66 terminates at a stop-sign-controlled 
intersection on N Westmoreland Street in Arlington County approximately 500 feet north of the City of 
Falls Church boundary. The posted speed limit on N Westmoreland is 30 mph in the vicinity of I-66. 
Arlington County has identified N Westmoreland Street as an on-street bicycle route, a bicycle friendly 
road, or a road providing important connections to the bicycle network. Within the vicinity of I-66, N 
Westmoreland Street has marked bicycle lanes or “sharrows” from its intersection with Lincoln Avenue to 
its intersection with Chain Bridge Road in Mclean (Fairfax County). 

3.1.2.3 Washington Boulevard 
Washington Boulevard is oriented in an east-west direction and is a one-way, three-lane roadway between 
N Westmoreland Street and N Washington Street classified as a minor arterial. Washington Boulevard 
provides access to westbound I-66 via a two-lane on-ramp originating from the traffic-signal-controlled 
intersection of Washington Boulevard and 25th Street North. The posted speed limit on Washington 
Boulevard is 30 mph in the vicinity of I-66. Arlington County has not identified Washington Boulevard as 
a bicycle route within the vicinity of I-66. 

3.1.2.4 Lee Highway (US 29) 
Lee Highway (US 29) is oriented in a southwest-northeast direction and is a four-lane, undivided roadway 
classified as an “other principal arterial.” It crosses Route 7 in the downtown of Falls Church at an at-grade, 
signalized 4-legged intersection. The interchange with I-66 is located approximately 0.35 miles east of 
Washington Boulevard and consists of a single exit ramp from eastbound I-66 that merges with the one-
way (eastbound) Fairfax Drive and connects with the local street system at the traffic-signal-controlled 
intersection on Lee Highway (US 29). A short 250-foot weave exists from the ramp onto Fairfax Drive to 
make right turns onto southwest Lee Highway (US 29). Traffic can then also travel through the intersection 

                                                      
1 The interchange of Leesburg Pike (Route 7) and I-66 is outside of the Project Limits but within the Study Area. This partial 
cloverleaf interchange adjacent to the West Falls Church Metrorail station has been included in the traffic analyses and forecasts 
for the alternatives consideration. 
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allowing for through movements over I-66 to eastbound Washington Boulevard on the north side of I-66. 
The posted speed limit on Lee Highway (US 29) is 30 mph in the vicinity of I-66. Arlington County has 
not identified Lee Highway (US 29) as a bicycle route within the vicinity of I-66. However, within the 
interchange area, there is a connection to the W&OD Trail that is a heavily used bicycle route within the 
project area. 

3.1.2.5 North Sycamore Street 
North Sycamore Street is oriented in a north-south direction and is a four-lane, divided roadway classified 
as a minor arterial. Its interchange with I-66 is located approximately 0.30 miles east of N Washington 
Street and consists of a single entry ramp to eastbound I-66 and a single exit ramp to N Sycamore Street 
from westbound I-66. The East Falls Church Metrorail station is located in the northwest quadrant of the N 
Sycamore Street/I-66 crossing. Both I-66 ramps at this interchange originate or terminate at a traffic-signal-
controlled intersection with N Sycamore Street. These two ramps operate like a diamond interchange 
connecting I-66 to/from the east. The posted speed limit on N Sycamore Street is 30 mph in the vicinity of 
I-66. It should be noted that the entry ramp from N Sycamore Street to eastbound I-66 operates with a ramp 
meter which permits one vehicle per lane to enter the I-66 mainline during each individual short (i.e., 2 
seconds in duration) green signal indication. The two ramp lanes then merge into a single lane downstream 
of the meter location before joining the I-66 mainline. The ramp meter at this location currently operates 
during the AM and PM peak periods. Arlington County has identified N Sycamore Street as an on-street 
bicycle route and has marked bicycle lanes or “sharrows” from its intersection with 11th Street North to its 
intersection with Williamsburg Boulevard. North Sycamore Street is a key route to/from the City of Falls 
Church and the Seven Corners Revitalization area in Fairfax County. 

3.1.2.6 Fairfax Drive near Glebe Road 
Fairfax Drive is oriented in an east-west direction and is a four-lane, divided roadway classified as a minor 
arterial. Its interchange with I-66 is located approximately two miles east of N Sycamore Street and consists 
of two-lane directional ramps that serve I-66 traffic travelling to and from the west only. This interchange 
is at the western end of the Rosslyn-Ballston corridor providing key accessibility to/from I-66. The posted 
speed limit on Fairfax Drive is 30 mph in the vicinity of I-66. It should be noted that the entry ramp to 
westbound I-66 from Fairfax Drive operates with a ramp meter which permits one vehicle per lane to enter 
the I-66 mainline during the green signal indication. The two ramp lanes then merge into a single lane 
downstream of the meter location before joining the I-66 mainline. The ramp meter at this location currently 
operates during the AM and PM peak periods. Fairfax Drive provides a connection to the W&OD Trail 
along the north side of the roadway and entry ramp onto westbound I-66 as well as to the Bluemont Junction 
Trail on the south side of the roadway just west of the intersection with N Wakefield Street. East of N 
Wakefield Street and extending through the project area, Fairfax Drive has marked bicycle lanes in both 
directions. 

 Major Parallel Arterials 

There are two additional major roadways within the project area that provide additional east-west 
connectivity between I-495 and the eastern end of Arlington County in Rosslyn. The following are brief 
descriptions of the roadways that parallel I-66 and provide additional mobility through the project area. 
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3.1.3.1 Lee Highway/Old Dominion Drive (US 29)  
Lee Highway (US 29) is oriented in an east-west direction and is classified as an “other principal arterial” 
throughout the project limits. Lee Highway (US 29) is generally a four-lane, undivided roadway; however, 
near the eastern extents of the project area, Lee Highway (US 29) transitions into a six-lane divided 
roadway. Along the entire length of the corridor from I-495 to Rosslyn, access to and from Lee Highway 
(US 29) is provided via signalized intersections. Between Old Dominion Drive (VA 309) and N Quincy 
Street in Arlington County, US 29 is also known as Old Dominion Drive. Lee Highway (US 29) has 
interchanges with I-66 at two separate locations as described above. Major intersections along Lee 
Highway/Old Dominion Drive (US 29) include: 

• US 29 and Leesburg Pike (Route 7) 
• US 29 and North Sycamore Street 
• US 29 and North Glebe Road 
• US 29 and Old Dominion Drive 
• US 29 and Spout Run Parkway 

3.1.3.2 US 50 
US 50 is oriented in an east-west direction and is classified as an “other principal arterial” throughout the 
entire project area. US 50 is generally a four-lane, divided roadway between I-495 and just east of the Seven 
Corners area. East of the Seven Corners area, the roadway transitions to a six-lane, undivided facility up to 
the interchange with S Manchester Street. From S Manchester Street to the Theodore Roosevelt Bridge, US 
50 operates as a six-lane, divided roadway with grade-separated interchanges and at-grade intersections 
serving as the means of traffic control at major crossing routes. Throughout the entire length of US 50 
within the project limits, traffic signal control is the primary means of intersection traffic control.  

3.2 HOV AND TRANSIT FACILITIES 

 HOV Operations 

I-66 inside the Beltway operates as an HOV-2+ only facility Monday through Friday in the eastbound 
direction between 6:30 a.m. and 9:00 a.m. and in the westbound direction between 4:00 p.m. and 6:30 p.m. 
All lanes of I-66 inside the Beltway between I-495 and Lee Highway (US 29)/North Lynn Street in Rosslyn 
operate as HOV-2+ only lanes during the morning and afternoon restricted periods. In addition to vehicles 
meeting the HOV-2+ requirements, current policy permits access to the facility by certain hybrid vehicles, 
law enforcement, and traffic bound to and from Dulles Airport. Outside of these hours, the lanes are 
available for use by all vehicles except trucks. Trucks with more than four wheels are not permitted on I-
66 inside the Beltway at any time.  

 Bus Shoulder Lanes 

Beginning in March 2015, VDOT launched a pilot program to allow authorized commuter buses to use the 
shoulder to bypass congestion on certain sections of I-66 inside the Beltway. Under this pilot program, 
beginning with the Potomac and Rappahannock Transportation Commission (PRTC) OmniRide service, 
authorized bus operators may move to the shoulder when traffic speeds on I-66 are below 35 mph. Buses 
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that move to the shoulder during congested periods may only travel at a maximum speed of 25 mph in order 
to bypass congestion at the following segments of I-66 inside the Beltway: 

• Eastbound Dulles Connector Road (Route 267) from the West Falls Church Metrorail station to the 
merge onto eastbound I-66 near the Great Falls Street overpass. 

• Eastbound I-66 from the US 29 overpass near Spout Run Parkway to North Quinn Street. 
• Westbound I-66 from beyond the Rosslyn Tunnel (North Nash Street) to the US 29 overpass near 

Spout Run Parkway. 
• Westbound I-66 from the North Quincy Street underpass to the auxiliary lane beyond North Fairfax 

Drive. 

 Bus Transit 

Throughout the study area, regional transit operators provide connectivity to the major urban centers in 
Arlington County and downtown Washington, DC, through local or express bus services. These operators 
provide connectivity for communities outside the Beltway as well as areas within the I-66 inside the 
Beltway project limits. These regional transit operators include:  

• Metrobus – Operates several routes that serve major arterials such as US 29 and US 50 as well as 
provide non-stop service from Dulles Airport to Rosslyn and Washington, DC. 

• Arlington Transit – Operates several routes that serve the major arterial routes within Arlington 
County. 

• Fairfax County Connector – Operates one route that originates from the Reston area that travels 
non-stop along I-66 to Arlington County, Virginia and Washington, DC. 

• Loudoun County Transit – Operates one route from Loudoun County to Arlington and Washington, 
DC. 

• PRTC – Operates two routes that run between Prince William County between Manassas and 
Gainesville and the Washington, DC, urban core. 

 Metrorail 

Along the I-66 corridor, there are nine Metrorail stations that serve the Orange and Silver Lines and provide 
access from Vienna and Reston (including Tysons) to Washington, DC. An additional five stations 
interconnect from the Silver Line to the Orange Line. The stations along I-66, listed from west to east, 
include: 

• Orange Line Only 

o Vienna/Fairfax - GMU – Interchange of Nutley Street (Route 243) and I-66. 
o Dunn Loring – Intersection of Gallows Road and Prosperity Avenue. 
o West Falls Church – Near intersection of Leesburg Pike (Route 7) and Haycock Road. 

• Orange and Silver Lines 

o East Falls Church – Intersection of Washington Boulevard and North Sycamore Street. 
o Ballston – Intersection of Fairfax Drive and North Stuart Street. 
o Virginia Square - GMU – Intersection of Fairfax Drive and North Monroe Street. 
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o Clarendon – Intersection of Wilson Boulevard and North Highland Street. 
o Court House – Intersection of Clarendon Boulevard and North Uhle Street. 

• Blue, Orange and Silver Lines 

o Rosslyn – Intersection of Wilson Boulevard and North Fort Meyer Drive. 

Table 3.1 provides the average weekday passenger boardings at each of these stations and the total 
combined passenger boardings along the I-66 corridor in 2014, 2015, and the first two months of 2016. In 
all, the weekday boardings at most stations along the corridor declined over the past three years, especially 
at the West Falls Church. This is primarily because the opening of the Silver Line in August 2014 shifted 
riders from Orange Line to Silver Line. 

Table 3.1: Metrorail Weekday Average Passenger Boardings by Station along I-66 Corridor2 

Station 
Average Weekday Passenger Boardings 

2014 2015 2016* 
Dunn Loring 4861 4167 3866 
West Falls Church 7158 2859 2513 
East Falls Church 4071 4136 3659 

Ballston 11416 11074 10241 
Virginia Square-GMU 3736 3874 3631 
Clarendon 4594 4594 4254 
Court House 7510 7183 6704 
Rosslyn 15024 14253 12819 
Total Corridor Boardings 58371 52142 47687 

*Note: 2016 data are based on ridership data during January and February, 2016.  

                                                      
2 Source: Data Download: Metrorail Ridership by Station by Month, 2010-2015, Washington Metropolitan Area Transit 
Authority (MWATA), http://planitmetro.com/2016/03/24/data-download-metrorail-ridership-by-station-by-month-2010-2015/, 
March 2016.  

http://planitmetro.com/2016/03/24/data-download-metrorail-ridership-by-station-by-month-2010-2015/
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4. EXISTING TRAFFIC OPERATIONAL CONDITIONS 
4.1 HISTORICAL TRAFFIC TRENDS ON I-66 CORRIDOR INSIDE THE BELTWAY 

I-66 inside the Beltway (I-495) is a multimodal facility serving many localities and major destinations 
including Arlington County, VA, and Washington, DC. When I-66 opened in 1982, this corridor originally 
had a typical commuting traffic pattern with distinctive peak periods and peak directions. The facility has 
been restricted to HOV use during peak directions in the AM and PM peak periods from its opening. The 
morning peak occurred in the eastbound direction due to work trips from suburban areas to the Washington, 
DC, urban core, and the afternoon peak occurred in the westbound direction due to the returning work trips. 
Since 1999, the entire eastbound (inbound) corridor has been restricted to HOV-2 (originally HOV-4 in 
1982) and Washington Dulles International Airport (IAD) traffic during the AM peak period, and the entire 
westbound (outbound) corridor has been reserved for HOV-2 and IAD traffic during PM peak period. In 
recent years, with regional job growth in areas like Tysons and the Dulles corridor, an increasing number 
of residents from inside the Beltway communities are travelling outside the Beltway during traditional 
inbound/outbound commuting periods. Therefore, unlike some radial urban interstates, I-66 inside the 
Beltway now exhibits nearly similar levels of traffic demand in both directions during both peak periods.  

Figure 4.1 provides a summary of the historical average weekday daily traffic volumes (AWDT) along 
eastbound I-66 from 2006 to 2015, as reported in the VDOT jurisdiction publications1. Traffic volumes had 
a notable drop in 2009 due to the Great Recession of 2008 but have not shown significant growth or decline 
since then. While traffic volumes have remained mostly steady over this time period, some trends can be 
identified along the corridor to establish typical travel patterns in the eastbound direction on I-66.  

• Heaviest eastbound I-66 traffic volumes occur between the Dulles Connector Road (Route 267) 
and N Westmoreland Street. 

• Lightest eastbound I-66 traffic volumes occur between I-495 and the Dulles Connector Road (Route 
267). 

Figure 4.2 provides a summary of the historical AWDT along westbound I-66 from 2006 to 2015. A similar 
general pattern of traffic volumes is evident along westbound I-66. Average weekday daily traffic volumes 
had some declination in 2008 and 2009 but remained relatively steady from 2009 to 2015. Similar to the 
eastbound direction, some traffic patterns can be identified in the westbound direction on I-66: 

• Lightest westbound I-66 traffic volumes occur between the Dulles Connector Road (Route 267) 
and I-495. 

• Heaviest westbound I-66 traffic volumes occur between N Westmoreland Street and the Dulles 
Connector Road (Route 267). 

                                                      
1 2006 – 2015 Virginia Department of Transportation Jurisdiction Report Daily Traffic Volume Estimates including Vehicle 
Classification Estimates, http://www.virginiadot.org/info/ct-trafficcounts.asp. 

http://www.virginiadot.org/info/ct-trafficcounts.asp
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Figure 4.1: Eastbound I-66 Inside the Beltway – Historical Traffic Volume Trends 

 

Figure 4.2: Westbound I-66 Inside the Beltway – Historical Traffic Volume Trends 
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4.2 EXISTING TRAFFIC VOLUMES  

 Peaking Patterns and Existing Peak-Hour Volumes 

4.2.1.1 Peak Hours Identification  
Directional and aggregated bi-directional diurnal traffic volumes from freeway count data were used 
initially to determine the peak hour to be used in the analysis. As shown in Figure 4.3, the typical peaking 
patterns for the corridor are somewhat unique. Existing HOV-2 restrictions (shown in dashed blue line 
ranges in the figure) generate volume surges before and after the beginning and end of the restrictions. The 
highest peak-hour volumes within the restricted HOV period were selected as the analysis peak hour.  

In the AM period, the peak hour for both eastbound I-66 and westbound I-66 occurs between 7:15 a.m. 
and 8:15 a.m. This hour was therefore assumed to be the AM peak hour. In the PM period, however, the 
eastbound and westbound peaks occur at different hours. Eastbound I-66 peaks between 4:00 p.m. and 5:00 
p.m., whereas westbound I-66 peaks between 2:45 p.m. and 3:45 p.m. To identify a common system peak 
hour for the PM period, it was decided, in discussion with the VDOT NOVA Regional Traffic Engineer, to 
review the total traffic volumes on intersections adjacent to I-66 during the peak period to determine the 
PM peak hour. 

Table 4.1 below shows the total volumes of intersections along the corridor. Cells in red represent the 
highest total peak-hour volumes for the individual intersections within the peak period. It can be seen that 
the peak hour for most of the intersections occurs between 5:00 p.m. and 6:00 p.m. In addition, from Figure 
4.3, it can be seen that the volume on eastbound and westbound I-66 mainlines during this hour is very 
close to the true peak hour. Therefore, in discussions with VDOT, it was decided that the PM peak hour to 
be analyzed for this project is between 5:00 p.m. and 6:00 p.m. 

4.2.1.2 Existing Peak-Hour Volumes  
Figure 4.3 through Figure 4.5 show ramp and mainline volumes within the study area for the system AM 
and PM peak hours. The complete and detailed volume balancing results for freeway mainlines, ramps and 
intersections under the existing conditions are included in Appendix E and Appendix F.  

 Existing Daily Traffic Volumes 

Existing (2016) average weekday daily traffic (AWDT) was estimated from traffic counts collected during 
the third and fourth weeks of June 2016. Three consecutive weekdays of 24-hour traffic counts were 
collected at 40 mainline locations and 68 ramp locations along I-66, I-495, and the Dulles Connector Road 
(Route 267). Existing AWDT shown in this report represents the average of data collected on a Tuesday, 
Wednesday, or Thursday in 2016. Additional post-processing to the raw counts data was performed in order 
to balance the traffic along the study corridor. Figure 4.3 through Figure 4.5 show AWDT values for the 
entire I-66 study corridor for ramps and mainline segments. 

The heaviest weekday daily traffic of the study corridor occurs on the segment between the Dulles 
Connector Road and N Westmoreland Street. Approximately 72,000 and 78,000 vehicles travel eastbound 
and westbound, respectively, on I-66 inside the Beltway during a typical weekday. 
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Figure 4.3: I-66 Inside the Beltway Diurnal Traffic Volumes 
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Table 4.1: PM Peak Period Hourly Volumes at Intersections Adjacent to I-66 in the Study Area 

 

Note: Red cells represent highest hourly volume at the intersection during the peak period 
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Figure 4.4: Existing (2016) Peak Hour and Average Weekday Daily Traffic on I-66 Inside the Beltway (1)
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Figure 4.5: Existing (2016) Peak Hour and Average Weekday Daily Traffic on I-66 Inside the Beltway (2)
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Figure 4.6: Existing (2016) Peak Hour and Average Weekday Daily Traffic on I-66 Inside the Beltway (3) 
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 Vehicle Occupancy Data 

I-66 inside the Beltway is a heavily used, multimodal facility that incorporates the use of single-occupancy 
vehicles (SOV), HOV-2, bus and rail transit modes during a typical weekday commute. Figure 4.7 and 
Figure 4.8 present summaries of the vehicle volumes and person throughputs by vehicle occupancy and 
classification that used the I-66 corridor inside the Beltway during the AM and PM HOV-restriction 
periods. These data were collected by the National Capital Region Transportation Planning Board (TPB) 
of Metropolitan Washington Council of Governments (MWCOG) for VDOT on I-66 between Sycamore 
Street and Fairfax Drive in fall 2013 under a Technical Assistance Program.  

• In the HOV-restricted directions, i.e., eastbound during AM peak period and westbound during PM 
peak period, HOV 2+ vehicles make up the majority of the traffic on the facility. However, there 
are significant shares of SOV traffic: 36 percent on eastbound during AM peak and 43 percent on 
westbound during PM peak. These SOVs include not only violators, but also hybrids vehicles with 
clean fuel plates and Dulles Airport-related vehicles that are currently exempt from the HOV 2+ 
restriction. 

• In the non-restricted directions, i.e., westbound during AM peak period and eastbound during PM 
peak period, the majority of traffic consists of SOV: 93 percent in the westbound during AM peak 
and 89 percent in the eastbound during PM peak. 

• Even though the unrestricted directions carry more vehicular traffic in terms of total vehicle 
volumes, the restricted directions move 18 – 45 percent more person throughputs due to more 
vehicle occupancy in HOV 2+ vehicles.  

 

Figure 4.7: I-66 Inside the Beltway Vehicle Volumes during HOV-Restricted Periods  
by Vehicle Occupancy and Classification 

 



Traffic and Transportation Technical Report 

Draft November 2016 Transform Interstate 66 
4-10 

 

Figure 4.8: I-66 Inside the Beltway Person Throughputs during HOV-Restricted Periods  
by Vehicle Occupancy and Classification 

 

4.3 ORIGINS AND DESTINATIONS (O-D) PATTERNS ON EASTBOUND I-66 INSIDE THE BELTWAY 

I-66 inside the Beltway corridor serves not only the jurisdictions immediately adjacent to the facility, but it 
also serves the surrounding communities outside I-495 for access to the urban core of Arlington, Virginia, 
and Washington, DC. Furthermore, with regional job growth in areas like Tysons and the Dulles corridor, 
an increasing number of residents from inside the Beltway communities are travelling outside the Beltway 
during traditional inbound/outbound commuting periods.  

Therefore, in order to establish where the various users of the I-66 facility are coming from or traveling to 
as calculated in the travel demand model, the study team developed origin-destination information on I-66 
inside the Beltway users by running “Select Link” analyses during the traffic assignment. A select link 
assignment records the origin zone and destination zone of all trips that use the link in the assignment 
process. By aggregating the origins and destinations to county totals (which include the various independent 
cities and towns within each county), the study team can document the model’s forecast of how people will 
use the corridor. The select link runs were done on the I-66 outside the Beltway model which has both I-66 
inside the Beltway and I-66 outside the Beltway projects in the future Build alternative. The following 
sections summarize the origins and destinations patterns of eastbound I-66 inside the Beltway users based 
on time period. For the purpose of this analysis, the link that was selected was the segment of eastbound I-
66 just east of the Dulles Connector Road (Route 267) interchange. This segment of I-66 carries the highest 
traffic volumes on the corridor, approximately 72,000 vehicles traveled eastbound during a typical 
weekday. Also, it serves as one of the final decision points for travel from Fairfax or Loudoun Counties.  
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 Estimate of Existing AM Peak Hour O-D Patterns 

As shown in Figure 4.9, the majority of the eastbound traffic on I-66 inside the Beltway originates from 
Fairfax County. The second highest traffic origin location is the western suburbs of the Washington, DC, 
metropolitan area which include Loudoun and Fauquier counties, among others. Based on results from the 
existing travel demand model, approximately 7 percent of eastbound AM traffic originates from Dulles 
Airport, which does not include backtracking trips that do not originate from Dulles Airport but use the 
services within the airport property to gain access to the Dulles International Airport Access Highway 
(DIAAH). Therefore, the actual percentage of traffic from the Dulles Airport area may be higher than what 
is reflected in the travel demand model. 

Figure 4.10 summarizes where vehicles are traveling after they reach the eastbound segment of I-66 just 
east of the Dulles Connector Road (Route 267) interchange. As shown in the figure above, the top 
destinations for eastbound traffic on I-66 are the Arlington and Washington, DC, urban cores. Arlington 
County receives 38 percent of all eastbound traffic on I-66, while downtown Washington, DC, receives 33 
percent of all eastbound traffic during the AM peak period. 
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Figure 4.9: Existing I-66 Inside the Beltway Traffic Origins  
(Travel Demand Model Output – 2015 EB AM) 

 

Figure 4.10: Existing I-66 Inside the Beltway Traffic Destinations  
(Travel Demand Model Output – 2015 EB AM) 
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 Estimate of Existing PM Peak Hour O-D Patterns 

As shown in Figure 4.11, the majority of the eastbound traffic on I-66 inside the Beltway originates from 
Fairfax County while the second highest percentage of trips originates from Loudoun County. As shown 
below, approximately 4 percent of eastbound PM traffic originates from Dulles Airport, which does not 
include backtracking trips that do not originate from Dulles Airport but use the services within the airport 
property to gain access to the Dulles International Airport Access Highway (DIAAH). Therefore, the actual 
percentage of traffic from the Dulles Airport area may be higher than what is reflected in the travel demand 
model. 

Figure 4.12 summarizes where vehicles are traveling after they reach the eastbound segment of I-66 just 
east of the Dulles Connector Road (Route 267) interchange during the PM peak period. As shown in the 
figure above, the top destinations for eastbound traffic on I-66 are the Arlington and Washington, DC, urban 
cores. Arlington County receives 59 percent of all eastbound traffic on I-66, while downtown Washington, 
DC, receives 22 percent of all eastbound traffic during the PM peak period. 
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Figure 4.11: Existing I-66 Inside the Beltway Traffic Origins  
(Travel Demand Model Output - 2015 EB PM) 

 

Figure 4.12: Existing I-66 Inside the Beltway Traffic Destinations  
(Travel Demand Model Output - 2015 EB PM) 

 



Traffic and Transportation Technical Report 

Transform Interstate 66 Draft November 2016 
4-15 

4.4 EXISTING TRAFFIC OPERATIONS AND LEVELS OF SERVICE 

 Baseline VISSIM Model Development and Calibration 

A Framework Document developed for this project outlines the methods, assumptions, and criteria used for 
developing and calibrating the microsimulation models used in the analysis. The VISSIM microsimulation 
models were developed based on the guidelines in VDOT’s Traffic Operations and Safety Analysis Manual 
(TOSAM) and FHWA’s Traffic Analysis Toolbox Volume III.  

Some of the networks were developed as part of earlier efforts (Transform 66 Outside the Beltway Tier 2 
NEPA TTR/IJR and Transform 66 Inside the Beltway Tolling NEPA TTR), and therefore certain calibration 
criteria were modified as compared to TOSAM to remain consistent with previous efforts. The modified 
criteria are documented in the Framework Document. 

The existing conditions VISSIM models (AM and PM peak hours) were calibrated and validated to ensure 
the simulation outputs could replicate actual conditions in the field. Following guidance from VDOT and 
FHWA, a customized three-step strategy was applied. In order of priority, the three steps are: 

• Capacity Calibration 
o VISSIM model parameters were adjusted to meet the calibration criteria of the throughput 

volumes. These candidate model parameters include driving behavior parameters (car-
following parameters and lane-changing parameters) and lane change distances for 
different facilities.  

• System Performance Calibration 
o Travel time and speed profiles from VISSIM model results were then compared to field 

measurements. Link free-flow speed and capacity-related parameters were further refined 
to better match field conditions. 

• Visual Review 
o VISSIM simulation animation was then reviewed to compare queuing and congestion 

conditions at key locations between the model and the field observations. INRIX 
congestion diagrams were compared with the congestion profiles from the VISSIM models 
to match bottleneck locations and the level of congestion occurring at these locations 
during the peak hour. Google® traffic congestion maps were also used to perform a visual 
comparison to VISSIM simulation results. 

The following criteria were used to verify the adequacy of the model calibration: 

• Capacity calibration criteria 
o Throughput volumes served on I-66 freeway segments and interchange ramps: measured 

for the entire corridor and for aggregated portions of the corridor for both mainline and 
ramps and compared with field traffic counts through the percentage error, R-square, and 
the Root Mean Square Normalized Error (RMSNE). 

• System performance calibration criteria 
o Travel time along the I-66 freeway mainlines: measured for the entire corridor (both 

directions) and between consecutive interchanges and compared to field data. 
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o Travel speed: measured on freeway mainlines along the I-66 corridor every half mile and 
compared to INRIX data.  

o Bottleneck locations, length of backups on the I-66 freeway mainlines: compared to INRIX 
data, Google traffic congestion maps, and field visual inspections. 

Since freeway congestion has a significant impact on operations throughout the corridor, the calibration 
measures focused primarily on the freeway operation. However, arterial throughputs and queue lengths at 
critical movements at key intersections were also compared to field measurements during the calibration. 

Appendix D documents the development and calibration of the existing conditions VISSIM model. It 
reviews specialized procedures for developing origin-destination routing for the VISSIM models and 
presents the results of each calibration measure. 

 Traffic Operations Results and Findings 

This section presents the key results of the traffic operation analysis under the existing conditions using 
VISSIM microsimulation. Detailed VISSIM analysis results are documented in Appendix H.  

As mentioned in previous chapters, the proposed freeway improvements would be on eastbound I-66 and 
would especially benefit traffic flow during PM peak hours. Therefore, emphasis is placed on the results of 
the eastbound operations analysis during PM peak hour, with a primary focus on eastbound freeway 
mainlines and ramps. Discussions of the westbound freeway operations analysis results are brief. 

4.4.2.1 Freeway Operations during Existing AM Peak Hour 
The analyses of vehicle densities, travel times, and speeds show that I-66 inside the Beltway within the 
study area experiences moderate recurring congestion in both directions during the AM peak hour. 

Freeway Densities and Congestion Levels 
Figure 4.13 shows the corridor length percentages by congestion levels in the AM peak hour, and Figure 
4.14 presents the model simulated AM peak hour congestion map based on vehicle densities. In all, one 
third of the corridor currently experiences heavy or severe congestion during the AM peak hour. 

 

Figure 4.13: I-66 Inside the Beltway Length Percentages by Congestion Levels during AM Peak Hour 
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Figure 4.14: I-66 Inside the Beltway Freeway Congestion Level Map during Existing AM Peak Hour 
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Table 4.2 summarizes operational conditions by each segment along the freeway mainline during the 
existing AM peak hour, including speeds, densities and congestion levels, color coded by segments. In the 
eastbound direction, the congestion appears on the segments between N Westmoreland Street off-ramp and 
N Sycamore Street on-ramp mainly because of the consecutive disturbance of exiting and entering traffic. 
The freeway densities on these segments vary between 40 – 50 passenger-cars per lane per mile. In the 
westbound direction, the congestion appears on the segments between Fairfax Drive on-ramp and N 
Washington Boulevard on-ramp primarily because the lane drop on the westbound mainline between 
Fairfax Drive and N Sycamore Street. There are only two lanes along this portion of mainline, and the 
densities are as high as 77 passenger-cars per lane per mile. The remaining mainline segments experience 
light or moderate traffic conditions in the morning.  

  



Traffic and Transportation Technical Report 

Transform Interstate 66 Draft November 2016 
4-19 

Table 4.2: Freeway Mainline Operations during Existing AM Peak Hour 

 

 

 

Freeway Mainline Segment Description Operational 
Type

Speed 
(mph)

Density 
(pc/ln/mi)

Merge Area with Lee Highway (US 29) (North Highland) On-Ramp Merge 58.2 21.0
Between Lee Highway (US 29) (North Highland) and Lee Highway (US 29) (Maywood) Basic 58.7 24.5
Merge Area with Lee Highway (US 29) (Maywood) On-Ramp Merge 55.8 25.2
Between Lee Highway (US 29) (Maywood) and N Glebe Rd Basic 57.8 29.6
Diverge Area at N Glebe Rd Off-Ramp Diverge 56.5 28.7
Between N Glebe Rd and Fairfax Dr Basic 41.9 33.1
Merge Area with Fairfax Dr On-Ramp Merge 21.7 63.3
Between Fairfax Dr and N Sycamore St Basic 17.3 77.6
Diverge Area at N Sycamore St Off-Ramp Diverge 28.8 46.2
Between N Sycamore St and N Washington St Basic 49.9 38.2
Merge Area with N Washington St On-Ramp Merge 57.6 26.9
Between N Washington St and Dulles Connector Road (Route 267) Basic 57.4 27.0
Diverge Area at Dulles Connector Road (Route 267) Off-Ramp Diverge 58.0 26.7
Between Dulles Connector Road (Route 267) and Leesburg Pile (Route 7) Basic 57.3 27.7
Diverge Area at Leesburg Pike (Route 7) NB Off-Ramp Diverge 56.7 24.9
Between Leesburg Pike (Route 7) NB Off-Ramp and NB On-Ramp Basic 58.8 20.9
Weaving Area between Leesburg Pike (Route 7) NB On-Ramp and SB Off-Ramp Weave 54.7 16.9
Between Leesburg Pike (Route 7) SB Off-Ramp and SB On-Ramp Basic 57.6 23.8
Merge Area with Leesburg Pike (Route 7) SB On-Ramp Merge 57.3 23.5
Between Leesburg Pike (Route 7) and I-495 Basic 56.9 29.2
Diverge Area with I-495 SB Off-Ramp Diverge 56.8 26.9
Between I-495 and Leesburg Pike (Route 7) Basic 59.3 11.3
Between I-495 and Leesburg Pike (Route 7) Basic 59.0 16.8
Diverge Area at Off-Ramp to Leesburg Pike (Route 7) Diverge 58.8 15.4
Between Leesburg Pike (Route 7) Off-Ramp and On-Ramp Basic 59.1 14.9
Merge area with Leesburg Pike (Route 7) On-Ramp Merge 56.9 16.4
Merge area with Dulles Connector Road (Route 267) On-Ramp Merge 53.3 21.2
Between Dulles Connector Road (Route 267) and N Westmoreland St Basic 41.5 33.9
Diverge area at N Westmoreland St Off-Ramp Diverge 26.9 52.0
Diverge area at N Washington St Off-Ramp Diverge 30.9 41.2
Between N Washington St and N Sycamore St Basic 36.5 48.3
Merge area with N Sycamore St On-Ramp Merge 39.4 44.1
Between N Sycamore St and Fairfax Dr Basic 56.3 35.3
Diverge area at Fairfax Dr Off-Ramp Diverge 58.3 29.1
Between Fairfax Dr and N Glebe Rd Basic 58.3 30.2
Merge area with N Glebe Rd On-Ramp Merge 54.8 29.8
Between N Glebe Rd and Lee Highway (US 29) (Maywood) Basic 57.3 34.0
Diverge area at Lee Highway (US 29) (Maywood) Off-Ramp Diverge 56.5 30.0
Between Lee Highway (US 29) (Maywood) and Lee Highway (US 29) (North Highland) Basic 57.2 32.2
Diverge area at Lee Highway (US 29) (North Highland) Off-Ramp Diverge 57.8 27.1

I-66 EB 
Mainline

I-66 WB 
Mainline

Severely congested traffic Heavily congested traffic Moderate traffic Light traffic
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Freeway Travel-Time Analysis 

Figure 4.15 and Figure 4.16 plot average travel-time trajectories of VISSIM models in comparison with 
field-measured travel time for eastbound and westbound directions during AM peak hour, respectively. The 
overall differences between simulated travel times and field-measured times are 6 percent in the eastbound 
and 9 percent in the westbound, both within the allowable calibration criteria. 

 

Figure 4.15: Westbound Travel-Time Trajectories during Existing AM Peak Hour 
 

 

Figure 4.16: Eastbound Travel-Time Trajectories during Existing AM Peak Hour 
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In the eastbound direction, travel time along I-66 from I-495 to Lee Highway (US 29) at North Highland is 
about 9.98 minutes in the model and 9.4 minutes in the field. Except for a slight slowdown between N 
Westmoreland Street and N Sycamore Street, the overall eastbound travel-time trajectories have no delay. 
In the westbound direction, the total travel time is 12.13 minutes in the model and 11.1 minutes in the field. 
It can be seen from the trajectories, the major travel-time delay occurs between Fairfax Drive and 
Washington Boulevard.  

Freeway Speed Analysis 
Figure 4.17 illustrate the I-66 speed profiles from the VISSIM model in comparison to INRIX field data 
during the existing AM peak hour. The calibrated VISSIM models generally replicated the field speed 
profiles on freeway mainlines. The results from VISSIM for average speeds show similar patterns as seen 
in the density diagrams and travel-time trajectories. 

In the AM peak hour, traffic flows in the eastbound direction start to slow down between N Westmoreland 
Street off-ramp, Fairfax Drive/N Washington Street off-ramp and N Sycamore Street on-ramp. Average 
speeds in this segment are below 40 mph with some segments operating at below 30 mph.  

In the westbound direction, the average speeds between N Washington Boulevard and Fairfax Drive 
consistently drop to below 30 mph during the AM peak hour. The remaining mainline segments along I-66 
corridor inside the Beltway operate under free-flow conditions.  
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Figure 4.17: I-66 Inside the Beltway Speed Heat Maps during Existing AM Peak Hour 
 

4.4.2.2 Freeway Operations during Existing PM Peak Hour 
The analyses of vehicle densities, travel times, and speeds show that westbound I-66 traffic inside the 
Beltway within the study area experiences moderate recurring congestion during the PM peak hour. 

Freeway Densities and Congestion Levels 

Figure 4.18 shows the corridor length percentages by congestion levels, and Figure 4.19 presents the model 
simulated congestion maps in PM peak hour. Table 4.3 summarizes operational conditions by each segment 
along the freeway mainline during the existing PM peak hour, including speeds, densities and congestion 
levels, color coded by segments.  

Different from the AM peak-hour conditions, the I-66 corridor inside the Beltway shows a clear directional 
congestion pattern in PM peak hour.  

In the eastbound, nearly 60 percent of the freeway segments in length are heavily or severely congested. 
The major bottleneck is between N Sycamore Street on-ramp, N Washington Street off-ramp and Dulles 
Connector Road (Route 267). Heavy eastbound traffic is metered and disturbed frequently by vehicle 
weaving, merging, and diverging maneuvers at consecutive four on- and off-ramps and various lane-drop 
locations within the two-mile section. Vehicle densities on these segments are consistently greater than 100 
passenger-cars per lane per mile. Especially on the weaving segment between Dulles Connector Road 
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(Route 267) on-ramp and N Westmoreland Street off-ramp, the density is as high as 128 passenger-cars per 
lane per mile, which indicates a “breakdown” condition in traffic. From this bottleneck, the eastbound 
queues further extend as far as beyond the Leesburg Pike (Route 7) interchange.  

There is no obvious recurring congestion present in the westbound direction due to the HOV restrictions in 
PM peak hour. All the westbound freeway segments experience light to moderate traffic conditions.  

 

Figure 4.18: I-66 Inside the Beltway Length Percentages by Congestion Levels during PM Peak Hour 
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Figure 4.19: I-66 Inside the Beltway Freeway Congestion Level Map during Existing PM Peak Hour 
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Table 4.3: Freeway Mainline Operations during Existing PM Peak Hour 

 

 

 

 

Freeway Mainline Segment Description Operational 
Type

Speed 
(mph)

Density 
(pc/ln/mi)

Merge Area with Lee Highway (US 29) (North Highland) On-Ramp Merge 54.6 22.0
Between Lee Highway (US 29) (North Highland) and Lee Highway (US 29) (Maywood) Basic 55.7 25.3
Merge Area with Lee Highway (US 29) (Maywood) On-Ramp Merge 54.8 23.1
Between Lee Highway (US 29) (Maywood) and N Glebe Rd Basic 55.2 27.9
Diverge Area at N Glebe Rd Off-Ramp Diverge 54.5 26.8
Between N Glebe Rd and Fairfax Dr Basic 55.3 25.0
Merge Area with Fairfax Dr On-Ramp Merge 55.8 19.8
Between Fairfax Dr and N Sycamore St Basic 55.5 19.9
Diverge Area at N Sycamore St Off-Ramp Diverge 55.1 20.0
Between N Sycamore St and N Washington St Basic 54.9 26.7
Merge Area with N Washington St On-Ramp Merge 56.0 16.2
Between N Washington St and Dulles Connector Road (Route 267) Basic 56.2 16.1
Diverge Area at Dulles Connector Road (Route 267) Off-Ramp Diverge 55.7 16.2
Between Dulles Connector Road (Route 267) and Leesburg Pile (Route 7) Basic 55.6 16.5
Diverge Area at Leesburg Pike (Route 7) NB Off-Ramp Diverge 55.0 14.8
Between Leesburg Pike (Route 7) NB Off-Ramp and NB On-Ramp Basic 56.0 13.7
Weaving Area between Leesburg Pike (Route 7) NB On-Ramp and SB Off-Ramp Weave 54.8 9.7
Between Leesburg Pike (Route 7) SB Off-Ramp and SB On-Ramp Basic 56.0 13.3
Merge Area with Leesburg Pike (Route 7) SB On-Ramp Merge 55.7 12.1
Between Leesburg Pike (Route 7) and I-495 Basic 55.9 14.9
Diverge Area with I-495 SB Off-Ramp Diverge 55.8 13.7
Between I-495 and Leesburg Pike (Route 7) Basic 55.7 16.1
Between I-495 and Leesburg Pike (Route 7) Basic 54.5 24.5
Diverge Area at Off-Ramp to Leesburg Pike (Route 7) Diverge 53.5 22.8
Between Leesburg Pike (Route 7) Off-Ramp and On-Ramp Basic 7.0 100.1
Merge area with Leesburg Pike (Route 7) On-Ramp Merge 6.9 116.8
Merge area with Dulles Connector Road (Route 267) On-Ramp Merge 12.8 84.9
Between Dulles Connector Road (Route 267) and N Westmoreland St Basic 10.6 128.7
Diverge area at N Westmoreland St Off-Ramp Diverge 11.1 123.3
Diverge area at N Washington St Off-Ramp Diverge 12.5 103.5
Between N Washington St and N Sycamore St Basic 13.9 116.4
Merge area with N Sycamore St On-Ramp Merge 22.0 71.0
Between N Sycamore St and Fairfax Dr Basic 55.0 35.7
Diverge area at Fairfax Dr Off-Ramp Diverge 54.4 31.1
Between Fairfax Dr and N Glebe Rd Basic 55.0 27.4
Merge area with N Glebe Rd On-Ramp Merge 53.0 31.4
Between N Glebe Rd and Lee Highway (US 29) (Maywood) Basic 53.9 36.6
Diverge area at Lee Highway (US 29) (Maywood) Off-Ramp Diverge 52.5 32.7
Between Lee Highway (US 29) (Maywood) and Lee Highway (US 29) (North Highland) Basic 54.1 32.0
Diverge area at Lee Highway (US 29) (North Highland) Off-Ramp Diverge 54.4 27.1
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Freeway Travel-Time Analysis 

Figure 4.20 and Figure 4.21 present average travel-time trajectories of VISSIM models in comparison 
with field-measured travel time for eastbound and westbound directions during PM peak hour, respectively.  

 

 

Figure 4.20: Westbound Travel-Time Trajectories during Existing PM Peak Hour 
 

 

Figure 4.21: Eastbound Travel-Time Trajectories during Existing PM Peak Hour 
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The overall differences between simulated travel times and field-measured times are 11 percent in the 
eastbound and 3 percent in the westbound, both within the allowable calibration criteria. The overall 
eastbound travel time from I-495 to Lee Highway (US 29) at N Highland is over 20 minutes, more than 
twice as long as that under free-flow conditions. From the trajectory, the majority of the delay is due to the 
bottleneck between Dulles Connector Road (Route 267) and N Sycamore Street on-ramp. As a comparison, 
the overall travel time in the westbound direction in the PM peak hour is about 9 minutes between Lee 
Highway (US 29) at N Highland and I-495. The overall trajectory is close to the free-flow condition, 
showing no recurring delay along the westbound corridor. 

Freeway Speed Analysis 

Figure 4.22 illustrates the I-66 speed heat maps from the VISSIM model in comparison to INRIX field 
data during the existing PM peak hour. The calibrated VISSIM models well replicated the field speed 
profiles on freeway mainlines at key bottleneck locations. The results from VISSIM for average speeds 
show similar patterns as seen in the density diagrams and travel-time trajectories. 

 

Figure 4.22: I-66 Inside the Beltway Speed Heat Maps during Existing PM Peak Hour 
 

Traffic flows in the eastbound direction start to slow down near the N Washington Street off-ramp and N 
Sycamore Street on-ramp, and the queues extend to the Leesburg Pike (Route 7) interchange. Average 
speeds in this segment are consistently below 20 mph, showing severe stop-and-go conditions.  
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In the westbound direction, the entire I-66 corridor inside the Beltway operates under free-flow conditions, 
and the average speeds along freeway mainlines are well above 55 mph.  

4.4.2.3 Adjacent Intersection Operations 
Table 4.4 summarizes average vehicle delay and congestion level of for all 22 intersections within the study 
area for both AM and PM peak hours. Additional detail on arterial traffic operations including intersection 
approach delay and congestion level is summarized in Appendix I. 

Table 4.4: Adjacent Intersection Delay and Congestion Level during Existing AM and PM Peak Hours 

 

 

 AM Arterial Findings 

As shown in Table 4.4, a majority of the intersections (14 out of 22) operate at adequate level of service 
(A – D) during the AM peak hour (7:15 a.m. – 8:15 a.m.). Five intersections operate at LOS E, which 
indicates they operate approximately at capacity. Two intersections operate at failing conditions of LOS F. 
These intersections at LOS E or F are located on three intersecting arterials: Leesburg Pike (Route 7), US 
29/N Washington Street and N Sycamore Street. It is important to note that while many of these 
intersections operate at adequate overall control LOS, many of the individual approaches operate at failing 
conditions. (See Appendix I for approach intersection delay and LOS.)  

Leesburg Pike (Route 7)/Pimmit Dr 31.2 123.9
Leesburg Pike (Route 7)/Idlewood Road 87.0 111.0

WB I-66 Off-Ramp/Leesburg Pike (Route 7) 4.8 151.1
Leesburg Pike (Route 7)/Haycock Road/Shreve Rd 63.6 163.3

N Westmoreland St/I-66 EB Off-Ramp 17.9 78.4
Westmoreland St/EB I-66 Off-Ramp 2.7 10.5

Washington Blvd/25th St N/I-66 WB On-Ramp 18.4 2.7
Lee Highway (US 29)/Fairfax Dr/Washington Blvd 76.4 26.4
Lee Highway (US 29)/Fairfax Dr/Washington Blvd 67.7 73.3

Lee Highway (US 29)/N Westmoreland St 98.5 16.4
N Sycamore St/Washington Blvd 37.6 58.9

N Sycamore St/WB I-66 Off-Ramp/Metro Entrance 68.4 13.8
N Sycamore St/N 19th Street/EB I-66 On-Ramp 68.4 24.3

N Glebe Rd/15th St N 5.7 42.2
N Glebe Rd/WB I-66 Off-Ramp 19.3 69.9
N Glebe Rd/EB I-66 On-Ramp 4.8 27.9
N Glebe Rd/Washington Blvd 34.6 37.6

Fairfax Dr/N Glebe Rd 33.5 43.0
Fairfax Dr/N Wakefield St 6.0 12.3

Lee Highway (US 29)/WB I-66 On-Ramp 13.2 1.9
Lee Highway (US 29)/EB I-66 Off-ramp 14.5 18.7

Lee Highway (US 29)/N Kirkwood Rd/Spout Run Pkwy 35.2 25.5
Route 123/Great Falls St/Lewinsville Rd 71.3 134.7

Route 123/Anderson Rd/Route 267 EB Off-Ramp 43.9 133.9
Route 123/Scotts Crossing Rd/Colshire Dr 30.1 55.3

Average Delay 
(sec/veh)

Average Delay 
(sec/veh)

Intersection

2016 Existing AM 
Peak Hour

2016 Existing PM 
Peak Hour

Severely congested traffic Heavily congested traffic Moderate traffic Light traffic
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PM Arterial Findings 

In the PM peak hour (5:00 p.m. – 6:00 p.m.), 14 intersections operate at acceptable LOS A – D. Four other 
intersections operate at LOS E. More intersections than those of the AM peak operate at failing conditions. 
All four intersections on Leesburg Pike (Route 7) operate at LOS F.  

4.4.2.4 Local Arterials Operations 
Table 4.5 and Figure 4.23 summarize average vehicle delay and intersection level of service (LOS) based 
on Synchro analysis for all 51 local arterials beyond the study area for both AM and PM peak hours. 

Table 4.5: Local Arterials Analysis during Existing AM and PM Peak Hours 

Intersection 

2016 Existing AM Peak Hour 2016 Existing PM Peak Hour 

Average Delay 
(sec/veh) 

Intersection 
LOS 

Average 
Delay 

(sec/veh) 
Intersection 

LOS 

N Scott St & US 29 21.2 C 19.6 B 
N Fort Meyer Dr & US 29 Eastbound 18.6 B 19.7 B 

N Fort Meyer Dr & US 29 Westbound 18.3 B 23 C 

N Lynn St & US 29 Eastbound 21.1 C 19.2 B 
N Lynn St & US 29 Westbound 16.9 B 34.5 C 

Leesburg Pike (Route 7) & Ramada Rd/Lisle Ave 37 D 45.7 D 
US 29 & West St 26.7 C 38.9 D 

US 29 & W Annandale Rd 22.9 C 18.2 B 
US 29 & Leesburg Pike (Route 7) 29.7 C 35.4 D 

US 29 & Sycamore Street 22.8 C 26.7 C 

US 29 & N Harrison St 32.4 C 49.8 D 

US 29 & Old Dominion Dr 29.8 C 19.2 B 
N George Mason Dr & Wilson Blvd 37.3 D 67.1 E 

Washington Blvd & Quincy St 22.1 C 23.6 C 
Washington Blvd & Patrick Henry Dr 22.1 C 50.1 D 

Washington Blvd & George Mason Dr 31.6 C 41.5 D 
Leesburg Pike (Route 7) & Hillwood Avenue 30.5 C 29.2 C 

EB Leesburg Pike (Route 7) & US 50 56.5 E 53.3 D 
WB Leesburg Pike (Route 7) & US 50 29.6 C 31.3 C 

Leesburg Pike (Route 7), US 50 & Sleepy Hollow 
Road 125.4 F 79.7 E 

Wilson Boulevard & US 50 13.3 B 16.1 B 
US 50 & S Carlin Springs Road 44.1 D 21.9 C 
US 50 & N Carlin Springs Road 15.3 B 40.2 D 
US 50 & S George Mason Drive 53.5 D 25.8 C 
US 50 & N George Mason Drive 30.1 C 29.1 C 

US 50 & S Glebe Road 34.2 C 14.9 B 

US 50 & N Glebe Road 16.3 B 28.9 C 
Wilson Boulevard & N 10th Street 22.2 C 24.2 C 
Fairfax Drive & N Kirkwood Drive 17.4 B 25.7 C 
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Table 4.5: Local Arterials Analysis during Existing AM and PM Peak Hours 

Intersection 

2016 Existing AM Peak Hour 2016 Existing PM Peak Hour 

Average Delay 
(sec/veh) 

Intersection 
LOS 

Average 
Delay 

(sec/veh) 
Intersection 

LOS 

Washington Boulevard & N Kirkwood Rd 20.8 C 20.9 C 
Leesburg Pike (Route 7) & West Street 54.5 D 46.6 D 

US 50 & Jaguar Trail 44.1 D 31.3 C 
US 50 & Graham Road 64.4 E 76.3 E 

US 50 & Annandale Road 56.5 E 51.9 D 
US 50 & N Fillmore Street 36.3 D 50.2 D 

VA-123 (Dolley Madison Boulevard) & Old 
Dominion Drive 42 D 50.9 D 

VA-123 (Dolley Madison Boulevard) & Churchill 
Road 42.2 D 30.2 C 

VA-123 (Dolley Madison Boulevard) & 
Georgetown Pike 41.6 D 32.5 C 

VA-123 (Dolley Madison Boulevard) & Kirby Road 19.7 B 22.8 C 
Washington Boulevard & 10th Street 24.3 C 22.3 C 

Fairfax Drive & N Quincy Street 22.1 C 33.4 C 
Old Dominion Drive & Chain Bridge Road 46.4 D 45.5 D 

Old Dominion Drive & Kirby Road 11.5 B 13.7 B 
Old Dominion Drive & Williamsburg Boulevard 38.2 D 36.6 D 

Old Dominion Drive & N Glebe Road 33.8 C 34.1 C 
Wilson Boulevard & Roosevelt Boulevard 24.1 C 27.4 C 
Wilson Boulevard & Patrick Henry Drive 9.9 A 11.6 B 

Wilson Boulevard & N Glebe Road 37.3 D 34.7 C 
Westmoreland Street & Chain Bridge Road 23 C 39.9 D 

Westmoreland Street & Kirby Road 33.7 C 44 D 

Westmoreland Street  & Williamsburg Blvd 14.9 B 16.1 B 
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Figure 4.23: Local Arterials Level of Service Percentage – 2016 Existing AM and PM Peak Hours 

AM Arterial Findings 
As shown in Table 4.5, a majority of the intersections (47 out of 51) operate at adequate LOS (LOS A – 
D) during the AM peak hour (7:15 a.m. – 8:15 a.m.). Three intersections operate at LOS E, which indicates 
they operate approximately at capacity. One intersection operates at failing conditions of LOS F, due to the 
complex geometric and operational conditions at the Seven Corners interchange of US 50 and Leesburg 
Pike. The intersections operating at LOS E in the AM peak are all located on the parallel arterial of US 50, 
with one of those also located where US 50 intersects with Leesburg Pike ramp terminals at the Seven 
Corners interchange.  

PM Arterial Findings 

In the PM peak hour (5:00 p.m. – 6:00 p.m.), 48 intersections operate at acceptable LOS A – D. Three other 
intersections operate at LOS E, with two of the intersections in the same location as that of the PM peak. 
The third intersection is located at Wilson Boulevard and George Mason Drive, which is capacity 
constrained and right-of-way constrained.  

 Summary of Eastbound Operational Deficiency 

In summary, based on the field data and microsimulation analysis, the major bottleneck location on 
eastbound I-66 inside the Beltway is the mainline segment between Dulles Connector Road (Route 267) 
on-ramp and N Sycamore Street on-ramp. 

This bottleneck location causes severe recurring congestion during both AM and PM peak hours. 
Particularly during the PM peak hour, the queues extend from this segment to the west of Leesburg Pike 
(Route 7) interchange, and the vehicle densities can be as high as 128 passenger-cars per lane per mile, 
which indicates a “breakdown” condition in traffic. 

Two major traffic streams with almost equal volumes merge together from eastbound I-66 outside the 
Beltway and eastbound Dulles Connector Road (Route 267). Traffic volumes are the highest at this location 
among all sections along the entire study corridor, during both peak hours (and also through the entirety of 
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both peak periods, based on field observations). After merging, the freeway mainline cross section is 
reduced from a four-lane section to a three-lane section within about 1,400 feet, then further reduces to a 
two-lane section within one mile. Through traffic generally remains in the two left lanes to avoid being 
trapped at mainline lane-drop locations. In addition to the lane reduction, the close spacing of the 
interchanges further impedes traffic operations in this section. Heavy eastbound traffic is metered and 
vehicle flow is frequently adversely impacted by vehicle weaving, merging, and diverging maneuvers at 
consecutive four on- and off-ramps and two mainline lane-drop locations within the two-mile section. In 
general, the demand notably exceeds the available capacity. 
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5. BUILD ALTERNATIVE DEVELOPMENT 
Alternatives that were developed for the project can be categorized into three major components:  

• Eastbound I-66 mainline 
• Exit 69 off-ramp at Fairfax Drive and Lee Highway (US 29)/Washington Boulevard and  
• Exit 71 off-ramp at Fairfax Drive/Glebe Road. 

Alternatives for these components were developed and evaluated separately to develop the preferred 
concept for the proposed project. 

5.1 EASTBOUND I-66 MAINLINE  

Three options were considered for widening of the eastbound I-66 mainline, depending on the location of 
available right-of-way as it relates to the existing pavement width. The widening options were developed 
for specific segments of the corridor, depending whether space for widening was available on the inside 
shoulder (between the left-most lane and the Metrorail Orange Line), on the outside shoulder (between the 
right-most lane and the noise barrier), or on both side of the existing lanes, as described below. 

 Option 1 – Inside Widening 

This alternative consists of integrating an additional eastbound lane on I-66 by widening primarily to the 
left side of the existing mainline lanes on the left (inner) edge of the existing pavement, restriping the 
pavement, and reconfiguring the gantries accordingly. 

 Option 2 – Outside Widening 

This alternative consists of integrating an additional eastbound lane on I-66 by widening primarily to the 
right side of the existing mainline lanes on the right (outer) edge of the existing pavement, restriping the 
pavement, and reconfiguring the toll gantries accordingly. 

 Option 3 – Combined Inside and Outside Widening 

This alternative consists of integrating an additional eastbound lane on I-66 by widening on both sides of 
the existing mainline pavement, restriping the lanes, and reconfiguring the toll gantries accordingly. 
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Figure 5.1: Option 1 – I-66 EB Mainline Widening on the Inner Edge of Pavement 
 

 

Figure 5.2: Option 2 - I-66 EB Mainline Widening on the Outer Edge of Pavement 
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Figure 5.3: Option 3 - I-66 EB Mainline Widening on both Inner and Outer Edge of Pavement 

All the options provided four through travel lanes on eastbound I-66 between the Dulles Connector Road 
(Route 267) and Exit 69 at Fairfax Drive and Lee Highway (US 29)/Washington Boulevard and three travel 
lanes on eastbound I-66 between Exit 69 and Exit 71 at Fairfax Drive/Glebe Road. 

From a traffic operations perspective, all the options provide the same capacity and level of operations on 
the freeway, and therefore, detailed traffic analysis was not performed on these options separately. 

5.2 EXIT 69 FAIRFAX DRIVE AND LEE HIGHWAY (US 29)/ WASHINGTON BOULEVARD OFF-RAMP  

Five options for the off-ramp configuration at Exit 69 were considered. These options are described below: 

 Option 1 – Existing Configuration 

Currently, the eastbound I-66 Exit 69 is a single-lane off-ramp. From the gore point, the off-ramp is in a 
single-lane configuration for about 750 feet before merging with Fairfax Drive. The signalized intersection 
of Fairfax Drive with Lee Highway (US 29) is about 250 feet upstream of this merge point. The existing 
configuration is shown in Figure 5.4. 

 Option 2 – PFI Configuration 

This option was included in the Preliminary Field Inspection (PFI) plans. In this option, the off-ramp will 
be widened to a two-lane segment. An additional left-turn lane was added from the off-ramp to the 
eastbound approach at the intersection of Fairfax Drive and Lee Highway (US 29), and the approach lane 
configuration was modified to have two left-turn lanes, two through lanes and a right-turn lane.  

Figure 5.5 depicts the lane configuration for the PFI Configuration. 
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 Option 3 – Modified PFI with Fairfax Drive Lane Drop 

This option retains the existing intersection footprint at the Fairfax Drive/Lee Highway (US 29) intersection 
while widening the off-ramp to two lanes. Fairfax Drive will be reduced from a two-lane section to a one-
lane section before the merge point with the eastbound I-66 off-ramp. Figure 5.6 depicts the lane 
configuration for Option 3. 

 Option 4 – Modified PFI with Fairfax Drive On-Street Parking Reduction 

Option 4 scenario is a modified configuration of Option 3 where the existing parking lane on Fairfax Drive 
is partially removed to retain two lanes on Fairfax Drive. Figure 5.7 depicts the lane configuration for 
Option 4. 

 Option 5 – Modified Existing Off-ramp Configuration with Fairfax Drive Lane Drop 

Option 5 is a modified configuration of the existing conditions with a reduced one-lane configuration at 
Fairfax Drive. Figure 5.8 depicts the lane configuration for Option 5. 
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Figure 5.4: Option 1 - Existing Lane Configuration 
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Figure 5.5: Option 2 - PFI Scenario Lane Configuration 
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Figure 5.6: Option 3 - Two-Lane Off-Ramp Configuration with Lane Drop along Fairfax Drive 
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Figure 5.7: Option 4 - Two-lane Off-Ramp Configuration with No Lane Drop along Fairfax Drive 
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Figure 5.8: Option 5 – One-lane Off-ramp with Lane Drop along Fairfax Drive 
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These options were evaluated for each of the 2025 and 2040 No-Build and Build scenarios. This analysis 
is documented in a separate memorandum included in Appendix G. 

5.3 EXIT 71 FAIRFAX DRIVE/GLEBE ROAD OFF-RAMP  

Two options for the off-ramp configuration at Exit 71 were considered. These options are described below: 

 Existing Configuration 

Currently, the eastbound I-66 Exit 71 off-ramp to Fairfax Drive is a single-lane ramp with a 1,000-foot 
deceleration lane along the I-66 mainline. From the gore point, the off-ramp is in a single-lane configuration 
for about 500 feet and then expands to two lanes for about 1,140 feet before becoming the eastbound 
approach at the signalized intersection of Fairfax Drive and Wakefield Street. Figure 5.9 illustrates the 
schematic existing lane configuration. 

 PFI Configuration 

Based on the current PFI plan, there will be no auxiliary lanes available on the eastbound I-66 mainline 
after widening. The rightmost lane on the eastbound mainline would be an “Exit Only” lane terminating 
onto the right lane of the Exit 71 off-ramp to Fairfax Drive. The center lane on the eastbound mainline 
would be designated as a choice lane, from which one branch will become the additional left lane along the 
Exit 71 off-ramp, and the other branch will continue onto the eastbound mainline to Washington, DC. This 
design alternative is assumed to be unchanged for both interim year (2025) and design year (2040) 
conditions. Figure 5.10 presents the proposed lane configuration schematic at the Exit 71 off-ramp.  

 

Figure 5.9: Existing Lane Configurations at EB I-66 Exit 71 
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Figure 5.10: PFI Proposed Lane Configurations at EB I-66 Exit 71 
 

These options were evaluated for each of the 2025 and 2040 No-build and Build scenarios. This analysis is 
documented in a separate memorandum included in Appendix G. 

5.4 PREFERRED ALTERNATIVE 

Options for each of the eastbound I-66 mainline, Exit 69 off-ramp and Exit 71 off-ramp were analyzed to 
develop the Preferred Alternative.  

• For the eastbound I-66 mainline, the three concepts were evaluated based on utilizing available 
right-of-way to the extent feasible, minimizing construction costs, and minimizing impacts to the 
adjacent communities. The Preferred Alternative contains a combination of widening on the inner 
edge, outer edge, and on both sides to meet the above objectives.  

• At Exit 69, Option 3 (modified PFI with Fairfax Drive Lane Drop) was selected as the preferred 
option since it minimized the impacts to the intersection of Fairfax Drive/Lee Highway (US 29) 
while operating at an acceptable level of service. 

• At Exit 71, Option 2 (PFI configuration) was selected as the preferred option since it provided 
enough storage on the ramp to ensure that eastbound queues originating from the intersection of 
Fairfax Drive/Glebe Road did not spill back to the eastbound I-66 mainline. 

The proposed lane configuration is illustrated in Figure 5.11. 
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Figure 5.11: Proposed Lane Configuration 




