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SECTION 1 
INTRODUCTION 

1.1 PROJECT BACKGROUND & LOCATION 
The Fairfax County Department of Transportation (FCDOT), in cooperation with the Virginia 
Department of Transportation (VDOT) and the Federal Highway Administration (FHWA), is 
preparing an Environmental Assessment (EA) for the Soapstone Connector.  The Soapstone 
Connector is a new roadway, approximately one-half mile long, between Sunrise Valley Drive and 
Sunset Hills Road in Fairfax County (Reston), Virginia.  The project is located just west of the 
new Wiehle-Reston East Metrorail Station and would include a new crossing over the Dulles 
Corridor, which includes VA Route 267 (Dulles Toll Road (DTR)), the Dulles International 
Airport Access Highway (DIAAH), and the Silver Line of the Metrorail system, as shown in 
Figure 1-1.   

1.2 SUMMARY OF EXISTING TRANSPORTATION CONDITIONS 
Roadway Network.  The current roadway network in the study area includes two crossings of the 
Dulles Corridor on either side of the Wiehle-Reston East Metrorail Station, at Reston Parkway 
(Route 602) to the west and Wiehle Avenue (Route 828) to the east.  Direct access to the Metrorail 
station, which opened in July 2014, is provided by way of Wiehle Avenue.  Traffic traveling within 
the study area, traveling to and from the Metrorail station, and entering and exiting the Dulles Toll 
Road all compete for the same road space on these two roadways.  Sunrise Valley Drive and Sunset 
Hills Road serve east-west travel to the south and north of the Dulles Corridor, respectively.   

Multimodal Connectivity. There are currently no designated bike lanes on Wiehle Avenue in 
either the northbound or southbound direction. Wiehle Avenue, along with Sunrise Valley Drive, 
Sunset Hills Road, and portions of Reston Parkway, is designated as a “Less Preferred Street and 
Road” for bicycle travel on the Fairfax County Bike Map.1 A sidewalk on the west side of Wiehle 
Avenue connects with a walkway on Sunrise Valley Drive to the south and Sunset Hills Road to 
the north. There are no pedestrian facilities on the east side of Wiehle Avenue between these two 
endpoints. 

The Wiehle-Reston East Metrorail Station includes entrances via pedestrian bridges on both sides 
of the Dulles Corridor.  Fifteen bicycle racks are located on both the north and south sides; there 
is also a secure reserved bike room.  The Wiehle-Reston East Station Bike Room is Fairfax 
County’s first enclosed, secure bicycle parking facility with a capacity for more than 200 bicycles. 
There are bus drop-off/pick-up locations on either side of the Dulles Corridor, with Kiss & Ride 
facilities on the north side only.  Wiehle Avenue currently serves as the only access to the Metrorail 
station for buses; these buses experience the same congestion and delays on Wiehle Avenue as 
other users of the roadway. 

Accessibility and Mobility. The transportation network around the Wiehle-Reston East Metrorail 
Station is comprised primarily of major roadways (i.e., Wiehle Avenue, Sunset Hills Road, and 
Sunrise Valley Drive) and much smaller streets and driveways that provide access to individual 
buildings and developments.  Consequently, most vehicles traveling in the area must use one of 
the major congested routes or intersections. 

                                                 
1 http://www.fairfaxcounty.gov/fcdot/bike/bikemap/ 
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Figure 1-1. Project Location 
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The Wiehle-Reston East Metrorail Station includes a 2,300-space covered parking garage north of 
the Dulles Corridor; an additional 1,000 non-metro spaces are also provided at this location.  The 
heavy traffic exiting the parking garage by way of Reston Station Boulevard during the PM peak 
period creates weaving conditions on all travel lanes on the southbound segment of Wiehle Avenue 
between Sunset Hills Road and the Dulles Toll Road.  As documented in the April 2008 Wiehle 
Avenue/Reston Parkway Station Access Management Plans study, most vehicles turning right 
when they exit the Metrorail station are not destined to the westbound Dulles Toll Road; therefore, 
they must move over at least one lane once they turn onto Wiehle Avenue, weaving with vehicles 
on southbound Wiehle Avenue destined for the westbound exit ramp, as shown in Figure 1-2.  If 
a vehicle exiting the Metrorail station entrance is destined to the eastbound Dulles Toll Road ramp, 
they must weave across four lanes to enter into the left-turn bays.  The situation is exacerbated by 
the short distance (320 feet) between the Wiehle-Reston East Metrorail Station access and the 
intersection with the westbound ramps; in addition, there is only an additional 500 feet between 
the westbound and eastbound ramps on Wiehle Avenue.  Combined with the overall high traffic 
volumes, much of the delay is caused by vehicles forcing their way across travel lanes over this 
short distance in order to reach their desired lane.  

The other bottlenecks along Wiehle Avenue are at the intersections with Sunset Hills Road and 
Sunrise Valley Drive.  The lack of turn lanes for the heavy movements adds to the delays at these 
locations. 

1.3 PURPOSE & ORGANIZATION OF THIS REPORT 
The primary purpose of the transportation analyses contained in this technical report is to support 
the EA and the decisions to be made regarding potential improvements.  This includes providing 
data and analysis to assist in identifying transportation needs; supporting the development of 
alternatives; and generating measures of effectiveness to allow for comparative analysis of the 
alternatives (including the No Build Alternative).  All analyses were performed at a level of detail 
appropriate to support a National Environmental Policy Act (NEPA) document; the analyses are 
not intended to include the details typically required for traffic operations studies, interchange 
justification reports, or similar types of documents.  

This technical report documents the traffic forecasting and operations analyses that were 
performed in support of the EA for the Soapstone Connector, including existing (2015) baseline 
conditions and design year (2046) No Build and Build conditions.   

The traffic analysis study area includes and extends beyond the project location of the EA to ensure 
that any effects on traffic due to the project are accounted for.  The traffic analysis area for 
operational analyses was defined as Reston Parkway, Wiehle Avenue, Sunrise Valley Drive, and 
Sunset Hills Road.  Additionally, high-level analyses were conducted on connecting roadways to 
the traffic analysis area, as needed.   

The methodology and assumptions used in the analyses are presented in Section 2.  The results 
and findings of the operational analyses are included in Section 3 and supporting environmental 
traffic data are presented in Section 4.   
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Figure 1-2.  Illustration of Weaving on Wiehle Avenue with Metrorail Station Egress 
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SECTION 2 
METHODOLOGIES AND ASSUMPTIONS 

This section describes the project protocol (methodologies and assumptions) used for the 
collection and processing of traffic data, the development of traffic forecasts, and the analysis of 
intersection operations. 

2.1 DATA SOURCES 
The source data for the Soapstone Connector traffic analyses included traffic data files provided 
by VDOT and Fairfax County, as well as intersection turning movement counts and 48-hour 
machine counts that were conducted on Reston Parkway, Wiehle Avenue, Sunrise Valley Drive, 
and Sunset Hills Road, as described below.   

2.1.1 Data Provided By Others 
Data from VDOT.  Synchro networks for the AM and PM peak periods were provided by VDOT 
on May 26, 2015.  The VDOT-provided files were opened in the software Trafficware Synchro 
(Version 9) and project-related data were manually entered (refer to Section 2.3 for details on input 
parameters for both existing and horizon year analyses within Synchro).  As noted in Section 2.3, 
the VDOT-provided files covered a wider geographic area than the Soapstone Connector traffic 
analysis study area; operational analysis for the intersections included in the area within the 
analysis files outside of this study’s analysis area are not relevant to nor reported in this study. 

Data from Fairfax County.  For use in the Soapstone Connector analyses, Fairfax County 
provided the Reston Network Analysis Data Collection Memo (August 15, 2015) and its associated 
AM and PM VISUM output files, as well as available traffic count data within the traffic analysis 
study area.  The Reston Network Analysis2, initiated to assess long-range transportation conditions 
in the Reston Transit Station Areas (TSAs) in 2030 and 2050, is currently evaluating the conceptual 
grid of streets in the Reston TSAs, which includes the Soapstone Connector.  In the immediate 
vicinity of the Soapstone Connector, the grid of streets includes an extension of Reston Station 
Boulevard to the Connector.  Refer to the Alternatives Technical Memorandum for full details.   

Traffic data for the Dulles International Airport Access Highway was also received from Dewberry 
on behalf of the Metropolitan Washington Airports Authority. 

2.1.2 Data Collection Program 
The data collection program for the Soapstone Connector analysis, conducted in May 2015, 
included both intersection turning movement counts and roadway segment counts.  These counts, 
which are described in this section, covered key locations within the traffic analysis area on Reston 
Parkway, Wiehle Avenue, Sunrise Valley Drive, and Sunset Hills Road.  The count data are 
provided in Attachment A.   

                                                 
2 http://www.fairfaxcounty.gov/fcdot/restonnetworkanalysis/ 

http://www.fairfaxcounty.gov/fcdot/restonnetworkanalysis/
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Note that the intersection turning movement counts were collected at all signalized intersections 
on the four primary roadways within the traffic analysis study area, i.e., the 14 “study area 
intersections” listed further below.   

Intersection Turning Movement Counts.  Intersection turning movement counts (TMCs) were 
conducted in 15-minute increments covering the hours of 6:00 to 9:00 a.m. and 3:00 to 6:00 p.m. 
at each location on either Tuesday May 13, 2015 or Wednesday May 14, 2015 during fair weather 
conditions.  All motor vehicles were reported as a single volume for each movement (i.e., the sum 
of all cars, trucks, and buses), with pedestrian and bicycle movements reported separately.  
Additionally, field-verified details on signal timing/phasing, geometrics (including lane widths, 
parking locations, etc.), and general observations were collected during the counts.  TMCs were 
performed at the following 14 study area intersections: 

• Sunset Hills Road & Reston Parkway 
• Sunset Hills Road & Oracle Way / Old Reston Avenue 
• Sunset Hills Road & Plaza America Drive (signalized entrance/exit to plaza roundabout) 
• Sunset Hills Road & Plaza America Drive / American Dream Way 
• Sunset Hills Road & Isaac Newton Square W / Metro Center Drive 
• Wiehle Avenue & Sunset Hills Road 
• Wiehle Avenue& Reston Station Blvd 
• Wiehle Avenue & WB Dulles Toll Road Ramps 
• Wiehle Avenue & EB Dulles Toll Road Ramps 
• Wiehle Avenue & Sunrise Valley Drive 
• Sunrise Valley Drive & Soapstone Drive / Association Drive 
• Sunrise Valley Drive at signalized intersection with Sheraton Plaza entrance/exit 
• Sunrise Valley Drive & Colts Neck Road 
• Sunrise Valley Drive & Reston Parkway 

Intersection operations were analyzed at all intersection count locations, which are shown in Figure 
3-1 in Section 3.   

Machine Counts.  Continuous 48-hour count data was collected on Tuesday May 13, 2015 
through Wednesday May 14, 2015 at the following four locations within the traffic analysis study 
area: 

• Sunset Hills Road between American Dream Way and Wiehle Avenue 
• Sunrise Valley Drive between Soapstone Drive and Wiehle Avenue 
• Wiehle Avenue between Sunrise Valley Drive and EB Dulles Toll Road Ramps 
• Reston Parkway between Sunrise Valley Drive and EB Dulles Toll Road Ramps 

The data was collected in 15-minute increments and included volume and Federal Highway 
Administration (FHWA) vehicle classification data by direction.  The locations for the counts are 
shown in Figure 3-1 in Section 3.   

Data Processing.  From the intersection turning movement counts, the single highest (peak) hour 
(defined as the highest four consecutive 15-minute periods) was extracted for each study 
intersection for the AM and PM; for all study intersections, the start of the AM peak period was 
identified as 8AM and the start of the PM peak period fluctuated between 4:45PM and 5:15PM.   

The raw count data for each peak period was reviewed for reasonableness and any anomalies were 
accounted for as necessary (such as removing movements that are not allowed for typical vehicle 
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traffic).  The peak hour turning movement count volumes for each intersection were entered into 
a spreadsheet-based schematic study area network, and entering/exiting volumes at adjacent 
intersections were compared.  Given the urban nature of the neighborhood, most adjacent 
intersections have intermediary access points including driveways or small side-streets or alleys; 
this allows vehicles to enter/exit the network without being captured by the data collection effort.  
Accordingly, total volumes entering/exiting adjacent intersections with known intermediary access 
points that were generally within 10% tolerance were assumed to be reasonable and no manual 
adjustments to “smooth” volumes between intersections were determined to be needed.  Note for 
the same peak traffic hour within each three-hour period, the volumes of pedestrians and bicycles 
were totaled.  In addition, for existing year data processing, count data was not rounded for the 
analysis.  

2.2 TRAVEL DEMAND FORECASTS 
Future year traffic forecasts were developed for this study to support comparative analyses 
between the No Build and Build Alternatives.  The forecasts were based on project-specific 
modeling based on the framework of the Metropolitan Washington Council of Governments’ 
(MWCOG) regional travel demand model.  The project-specific modeling included the 
development of a sketch-level3 travel demand model focused on the study area.  Since the primary 
purpose of the model was to identify changes in traffic patterns based on the construction of the 
proposed Soapstone Connector, the two primary inputs to the sketch-level modeling was the 
roadway network (coded with both No Build and Build conditions) and vehicle trip tables.  

The MWCOG model, Version 2.3.57A, with Round 8.4 Cooperative Forecast land use was 
obtained from MWCOG on January 27, 2016; this model served as the basis for developing the 
trip tables for use in the sketch-level model.  The MWCOG model was run for the years 2015, 
2020, and 2040 with the standard model structure.  The assignment step of the final model iteration 
was then re-run in order to extract subarea trip table information.  The subarea trip tables were 
extracted for an area that was bounded by Route 606 (Baron Cameron Avenue), Route 674 (Hunter 
Mill Road), Route 673 (Lawyers Road), Route 669 (Stuart Mill Road), Route 665 (Fox Mill Road), 
and Route 286 (Fairfax County Parkway).  

Subarea Model Network 
The existing roadway network was built to include substantial detail within the study area in order 
to replicate travel at a localized level (reflecting detail such as driveway locations, number of 
access points to parcels, etc.).  The network from the MWCOG model was used as a starting point, 
and then additional roadways were added, particularly local roads that are below the scale of the 
MWCOG model network. Additionally, intersection junctions were added to the network to 
introduce delay at intersections4; the signals were coded with adaptive timing such that green time 
would be allocated based on traffic volumes from the assignment.  The level of detail of the original 
MWCOG model network within the subarea is shown in Figure 2-1. Comparatively, the refined 
network as used for this study, shown in Figure 2-2, has additional roads and smaller zones, more 
closely representing the existing roadway network. 

  

                                                 
3 The model is considered sketch-level as it includes primarily just the traffic assignment step of the traditional four-
step model process. 
4 The MWCOG model network does not include junction modeling and instead only utilizes link-based delays. 
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Figure 2-1. Original MWCOG Model Network within Subarea 

The future year roadway network was created using the refined existing network, with the addition 
of projects within the study area that are programmed in the National Capital Region’s 2015 
Financially Constrained Long-Range Transportation Plans (CLRP), adopted by the Transportation 
Planning Board (TPB) in October 2015.  Projects included in VDOT’s Six-Year Improvement 
Program (SYIP) were also assumed to be completed.  The following projects were included in the 
future year roadway network:   

• Dulles Airport Access Road – Widen from 4 to 6 lanes from Dulles Airport to VA 123 
• VA 286 Fairfax County Pkwy HOV – Convert from 6 to 4+2 from Dulles Toll Road to Sunrise 

Valley Drive 
• VA 286 Fairfax County Pkwy HOV – Widen from 4 to 4+2 from Sunrise Valley Drive to West 

Ox Road 
• Collector-Distributor Rd EB – New 2 lane road from Wiehle Avenue to Spring Hill Road 
• Collector-Distributor Rd WB – New 2 lane road from Spring Hill Road to Wiehle Avenue 
• East Elden Street – Widen from 4 to 6 lanes from Monroe Street to Fairfax County Parkway 
• Spring Street – Widen from 4 to 6 lanes from Herndon Parkway to Fairfax County Parkway 
• Route 602 Reston Pkwy – Widen from 4 to 6 lanes from Sunrise Valley Drive to Baron 

Cameron Avenue 
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Figure 2-2. Refined Roadway Network within Subarea 

A separate Build scenario network was created by adding in the Soapstone Connector as a two-
lane minor arterial roadway between Sunset Hills Road and Sunrise Valley Drive with two 
intermediate intersections providing access to adjacent land uses.  

Subarea Zone Structure 
In conjunction with the addition of network detail and planned projects, the zone system of the 
network was modified to create smaller subzones to better capture travel at the local scale.  The 
refined zone structure used for this model is shown in Figure 2-3. The zone structure originates 
with the MWCOG model’s zones.  These “parent” zones were first subdivided based on the 
subzone structure utilized for other modeling in Fairfax County for the Reston Network Analysis5, 
then subdivided further based on logical boundaries.  Each subzone generally consisted of a cluster 
of land use (e.g. homes or commercial buildings) that share a common access point (e.g. local road 
or parking lot) to the rest of the greater network area. 

                                                 
5 The Reston Network Analysis is assessing long-range transportation conditions in the Reston Transit Station Areas 
(TSAs) in 2030 and 2050.  The study is currently evaluating the conceptual grid of streets in the Reston TSAs, which 
includes the Soapstone Connector.  http://www.fairfaxcounty.gov/fcdot/restonnetworkanalysis/ 

http://www.fairfaxcounty.gov/fcdot/restonnetworkanalysis/
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Figure 2-3. Refined Zone Structure within Subarea 

Existing Trip Table Development 
As noted above, trip tables, which represent vehicle trips between zones, are a key input to the 
sketch-level model.  As with the roadway network, the starting point for the development of the 
study-specific trip tables was the MWCOG model.  

To develop the trip tables, all steps of the MWCOG model were run in full.  Vehicle trip tables 
were then extracted near the Soapstone Connector study area vicinity.  The first modification to 
the trip tables was to reallocate trips from the larger zone structure of the MWCOG model to the 
small, localized zone structure created to relate to the detailed roadway network described above. 
The trips were reallocated based on the ratio of land use intensity within the subzone relative to 
the land use intensity of the entire “parent” zone.  Estimates of residential and non-residential 
square footage were gleaned from aerial imagery and checked for reasonableness with County 
staff.  The ratios of the individual “child” subzones to parent “zones” were then applied to the trip 
table extracted from the MWCOG model; this was done equally for trip origins and destinations.  
Note that, using this process, no separate trip generation was performed to account for changes in 
origin and destination patterns.  In addition, the “external” zones of the trip table extracted from 
the MWCOG model represent the actual roadways at the periphery of the subarea, so for these 
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zones, there was no reallocation/subdividing of trips, but instead the trips were scaled to traffic 
count data6.  

The trip tables resulting from the process described in the previous paragraph then served as input 
to a matrix re-estimation process. The matrix re-estimation process modifies a trip table by 
adjusting zone to zone data such that when the modified trip data is assigned to the network, the 
assignments more closely match traffic count data.  The matrix re-estimation was performed using 
the Cube Analyst Drive software, using the existing year subdivided trip tables described above 
combined with the traffic count data described in Section 2.  

Future Year Trip Table Development 
Future year trips tables were developed using the refined existing year trip table along with data 
from the original MWCOG model.  The year 2040 trip table extracted from the MWCOG model 
was subdivided and the trips reallocated to the subzone structure in the same fashion as the 2015 
trip table, but the matrix re-estimation was not performed.  Instead, the subdivided trip tables for 
2040 and 2015 were used to calculate growth factors (extrapolated to the year 2046).  The growth 
factors were applied to the zone totals of the refined 2015 trip table, resulting in origin and 
destination totals for zones for the year 2046.  The refined 2015 trip table was then “rebalanced” 
with the 2046 zone totals as target values.  The rebalancing was completed by means of a Fratar 
iterative balancing technique, essentially creating a trip table with future year trip totals that 
accounts for the trip patterns from the refined existing year trip table.  

Traffic Assignment 
Highway traffic assignment was performed with the modified existing and future year trip tables 
and detailed roadway networks to determine daily traffic volumes in the study area. The 
assignment was performed using scripts similar to those used in the MWCOG model, 
implementing a multiple user-class equilibrium assignment, with four time periods (AM, midday, 
PM, and nighttime). The scripts were modified to reduce the maximum number of user equilibrium 
iterations (to expedite run times) and to eliminate the two-step HOV assignment process for the 
AM and PM peak periods.  

The same year 2046 trip tables were used for the No Build and Build scenarios.  

Daily Forecasts 
The results of the traffic assignment are four separate loaded networks (one for each time period) 
which were summed to produce daily traffic estimates.  Due to the matrix re-estimation procedure 
used to adjust trip tables to more closely match traffic counts, post-processing of the assigned 
traffic volume was not performed and instead the traffic estimates were assumed directly from the 
model results within the study area.  

Peak Hour Intersection Forecasts 
Peak hour intersection turning movement estimates were derived from existing count data 
combined with the traffic assignments from the model for the existing and forecast year conditions. 
First, forecast link volumes were calculated for each intersection approach, then individual turning 

                                                 
6 The traffic data used was annual average weekday traffic (AAWDT) estimates from VDOT’s jurisdictional count 
books. 
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movements were calculated using an iterative balancing technique based on the counted turning 
movement count. To develop the forecast link volumes, a k-factor was calculated for each 
intersection approach leg as the ratio of the AM or PM peak hour volume to the daily volume. The 
peak hour volume was taken as the sum of the intersection turning movement counts as collected 
in the field, while the daily volume was assumed to be the volume directly from the existing year 
model assignment. The k-factors were applied to the future daily volume from the model 
assignment to obtain future peak hour link volume. 

The individual turning movements were developed using the Fratar iterative balancing technique7 
based on the estimated volumes of the approach links to each intersection. The iterative balance 
was seeded with data representing the expected pattern of turns at the intersection.  At most 
locations, this was the data collected in the TMCs, but for the two intersections associated with the 
Soapstone Connector, seed values were taken from the turn movements produced by the model’s 
traffic assignment.  As each of the volumes were estimated for each intersection independently, 
additional adjustments were made to smooth traffic volumes between adjacent intersections.  

2.3 OPERATIONAL ANALYSIS PROTOCOLS 
All operational analyses in support of this project used the methods outlined in the standard 2010 
Highway Capacity Manual (HCM) methodologies as implemented in the Trafficware Synchro 
software (Version 9).  HCM is the industry-standard analysis methodology that provides measures 
of effectiveness that serve as a common comparison tool and benchmark for assessing the extent 
to which operations and levels of delay are acceptable to a community.  The HCM methodology 
is largely based on analysis of individual locations (such as intersections) independently of each 
other.  For this study, the methodologies were used to allow for comparing traffic operations with 
and without construction of the Soapstone Connector using the measures of effectiveness of delay 
and level of service (LOS) as comparison metrics.  LOS is a measure of traffic operating conditions 
based generally on a comparison of peak hour volumes (representing travel demand) to available 
capacity (i.e., roadway supply).  Signalized intersection LOS is stated in terms of average control 
delay per vehicle, which characterizes the increase in travel time that a vehicle experiences due to 
the traffic signal control variables (such as signal cycle length and phasing) as well as progression 
of traffic volumes through the intersection.    Table 2-1 summarizes the ranges of delay associated 
with intersection level of service for signalized intersections, and the Synchro input parameters 
used in the analysis are discussed in the following section. 

Within the study area, which lies within the Wiehle-Reston East TSA, LOS E or better is assumed 
to be acceptable.  As described in the Memorandum of Understanding (MOU) between VDOT and 
Fairfax County regarding the LOS standard for multimodal mixed use areas, LOS E has been 
established as the standard in order to balance the mobility needs of bicyclists, pedestrians, transit 
users, and vehicles (see Attachment B).  This approach aims to minimize the width of roadways 
in order to maintain a walkable environment and support the implementation of the grid of streets, 
which is typical of urban areas and improves mobility for all modes of transportation.  Additional 
information on the grid of streets is provided in Section 3.2. 

 

 

                                                 
7 A spreadsheet-based process with ten matrix balancing iterations to establish and adjust the turning proportions to 
ensure traffic entering and exiting each intersection accurately sums to the forecasted future link volumes. 
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Table 2-1.  Level of Service – Signalized Intersections (per HCM) 

Level of Service 
Signalized Intersections 

Control Delay Per Vehicle (sec/veh) 

A <= 10 

B > 10 – 20 

C > 20 – 35 

D > 35 – 55 

E > 55 – 80 

F > 80 

 
2.3.1 Synchro Input Parameters 
As previously stated, AM and PM peak period Synchro files were provided by VDOT for use in 
the Soapstone Connector analyses.  The VDOT-provided files covered a larger area than needed 
for this project; the Synchro files were used for the portion of the network that relates to the traffic 
analysis study area (i.e., the 14 study area intersections).  While Synchro is designed to provide 
and analyze operations at a level of detail to support traffic engineering applications, including 
supporting signal design, it is also useful for planning studies and NEPA documents that seek to 
provide comparative evaluations of operations across No Build and Build Alternatives at a higher 
level to support decision-making for the environmental process.     

Existing Conditions (2015).  The following input data were manually updated in the VDOT-
provided AM and PM Synchro files: 

• Traffic Volume (vehicles per hour), by turning movement 
• Conflicting Pedestrian Volume (number per hour), by turning movement  
• Peak Hour Factor  
• Percentage Heavy Vehicles  

The updated data for the above four input parameters were calculated from the traffic count 
program data that was collected in May 2015 (refer to Section 2.1.2).  The vehicle and pedestrian 
volumes, as well as the peak hour factor (total per intersection per peak period), were calculated 
from the intersection turning movement counts.  The percentage heavy vehicles was calculated 
from the 48-hour machine count data, and the entered volume was the sum of the heavy and 
medium trucks counted.   

For the existing conditions analysis, the signal timings from the Synchro files received from VDOT 
were retained (see Section 2.1.1), and no signal phases were added or removed. 

While no modifications were made to the VDOT-provided Synchro network files, physical 
geometries (i.e., number of lanes, lane configuration (exclusive/shared movements), lane widths, 
parking and bicycle lanes, etc.) as well as signal timing and phasing data were reviewed against 
the field-collected conditions report that was collected during the data collection program for 
reasonableness.   

Design Year Conditions (2046).   The Synchro files used to analyze the intersections under 
existing conditions were updated to reflect the future forecasted volumes.  The turning movement 
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volumes were updated to reflect the No Build or Build conditions as appropriate and pedestrian 
volumes were adjusted by scaling the existing volumes per the overall intersection vehicular 
volume growth.  Other input parameters, such as the peak hour factor and heavy vehicle 
percentages, were kept the same as existing conditions.  

For the Build scenario, additional turn lanes were provided at the intersections with the Soapstone 
Connector to accommodate the new or increased turning movement volumes, with the maximum 
number of lanes constrained to the downstream receiving conditions.  This reflects the assumption 
that the design of the Soapstone Connector intersection configurations would accommodate the 
demands of turning traffic to the extent possible.  The number of lanes by approach and movement 
for these intersections are shown in Table 2-2 for the No Build and Build conditions.  

Table 2-2.  Soapstone Connector Intersection Configurations 

Approach Movement 
Soapstone Connector at  

Sunset Hills Road 
Soapstone Connector/Drive at 

Sunrise Valley Drive 

No Build Build No Build Build 

EB 
Left (L) - - 1 1 

Through (T) 2 2 2 2 
Right (R) - 1 1 1 

WB 
Left (L) - 1 1 1 

Through (T) 2 2 1 T, 1 T+R 2 
Right (R) - - 1 

NB 
Left (L) - 2 1 T+L 1 

Through (T) - - 1 
Right (R) - 1 1 1 

SB 
Left (L) - - 1 2 

Through (T) - - 1 T+R 1 
Right (R) - - 1 

With updated volumes, the intersection timings were optimized to estimate operations under the 
anticipated conditions. In addition, the phase splits, overall cycle times, and intersection offsets 
were optimized, with a network optimization of the cycle length in order to allow for common 
cycle lengths at adjacent intersections along the corridors.  

Reporting.  The “Lanes, Volumes, Timings” report was exported from the Synchro software to 
create a full summary of operations at all intersections in the traffic analysis study area for all 
conditions.  The Synchro-reported Intersection LOS and associated Control Delay for each study 
area intersection are included in Attachment C.   
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SECTION 3 
OPERATIONAL ANALYSIS RESULTS & FINDINGS  

This section summarizes the results of the existing (2015) and design year (2046) traffic 
forecasting and operational analyses that were conducted for the Soapstone Connector, per the 
methodology described in Section 2.  Due to the similarities between the two alternatives for the 
Soapstone Connector, and the fact that they are functionally equivalent for the purposes of traffic 
operations and analysis, the results are presented for a single Build Alternative.  Refer to 
Attachment A for count data and Attachment C for the operational analysis results.   

3.1 EXISTING AND FORECAST DAILY TRAFFIC VOLUMES 
The daily volumes on the north-south roadways within the study area (Reston Parkway, Wiehle 
Avenue, and Soapstone Connector in the Build Alternative) in existing year 2015 and forecast year 
2046 are summarized in Table 3-1.   

Table 3-1.  Existing (2015) and Forecast (2046) Daily Volumes 

  

Daily Volume (NB + SB) 
(vehicles per day) 

2015 2046 No Build vs 
Existing 

Build vs  
No Build 

Existing No Build Build Growth % Difference % 

Reston 
Parkway 

North of DTR 51,300 68,000 62,000 16,700 33% -6,000 -10% 
South of DTR 43,700 63,800 57,300 20,100 46% -6,500 -11% 

Soapstone 
Connector 

North of DTR - - 18,100 - - 18,100 - 
South of DTR - - 18,300 - - 18,300 - 

Wiehle 
Avenue 

North of DTR 36,900 46,800 37,400 9,900 27% -9,400 -25% 
South of DTR 34,900 38,500 29,500 3,600 10% -9,000 -31% 

 
Key findings from the review of daily forecasts include the following: 

• Approximately 18,000 vehicles per day (vpd) are projected to use the Soapstone 
Connector in 2046.   

• On Wiehle Avenue north of the DTR, the 2046 No Build forecast of 46,800 vpd 
decreases to 37,400 vpd (which is similar to the existing volume) when the Soapstone 
Connector is added to the roadway network.  In other words, north of the DTR, the 
volume on Wiehle Avenue grows by about 10,000 vpd between 2015 and 2046, and 
nearly all of that is absorbed by the Soapstone Connector under build conditions.   

• There is less growth on Wiehle Avenue south of the DTR than north, which leads to 
lower volumes under the build condition than existing year (year 2015, 2046 No Build, 
and 2046 Build volumes are 34,900, 38,500, and 29,500 vpd, respectively).  

• On Reston Parkway, there is also a reduction in traffic in 2046 with the addition of the 
Soapstone Connector, but the difference from the No Build condition is somewhat lower 
(both overall volume and in percentage terms) than the difference between the Build and 
No Build volume on Wiehle Avenue. 



Soapstone Connector 
Environmental Assessment 

 

Traffic Technical Memorandum   16 

3.2 INTERSECTION OPERATIONS 
The existing (2015) peak hour volumes and associated LOS are shown in Figure 3-18.  A summary 
of the intersection LOS is also provided in Table 3-2.  As shown in the table, the two Reston 
Parkway intersections in the traffic analysis study area operate at LOS E or worse during both peak 
hours under existing conditions, with average delay ranging from 60 to 80 seconds.  The Wiehle 
Avenue intersections with Sunset Hills Road and Sunrise Valley Drive operate at LOS D or worse, 
with delay ranging from 40 to 60 seconds.  Congestion at these intersections acts as a constraint to 
traffic mobility within the area surrounding the station.   

Table 3-2. Intersection Operations – 2015 Existing Conditions 

Intersection 
No. Intersection Name 

AM Peak Hour PM Peak Hour 
Delay 
(sec) LOS Delay 

(sec) LOS 

1 Sunset Hills Rd at Reston Parkway 63.2 E 57.6 E 
2 Sunset Hills Rd at Oracle Way & Old Reston Ave 27.3 C 27.6 C 
3 Sunset Hills Rd at Plaza America Dr 5.5 A 11.8 B 
4 Sunset Hills Rd at American Dream Way 23.1 C 33.2 C 
5 Sunset Hills Rd at Isaac Newton Sq & Metro Ctr Dr 17.0 B 28.8 C 
6 Wiehle Ave at Sunset Hills Road 43.7 D 58.4 E 
7 Wiehle Ave at Reston Station Blvd 19.4 B 32.0 C 
8 Wiehle Ave at WB DTR Ramps 20.0 C 20.8 C 
9 Wiehle Ave EB DTR Ramps 29.4 C 19.4 B 

10 Wiehle Avenue at Sunrise Valley Drive 50.4 D 50.6 D 
11 Sunrise Valley Dr at Soapstone Dr 18.4 B 16.6 B 
12 Sunrise Valley Drive at Sheraton Plaza 9.7 A 11.3 B 
13 Sunrise Valley Dr at Colts Neck Road 26.0 C 11.1 B 
14 Sunrise Valley Drive at Reston Pkwy 66.0 E 82.0 F 

As shown in Figures 3-2 and 3-3 and summarized in Table 3-3 (delay and LOS by approach is 
shown in Table 3-4 at the end of the section), levels of service at the four aforementioned 
intersections will deteriorate by 2046 under the No Build condition.  Operations will worsen by 
2046 at these four intersections under the Build condition as well, albeit to a lesser extent with the 
construction of the Soapstone Connector.   

An element of the purpose of the Soapstone Connector project is to reduce traffic congestion and 
delay along Wiehle Avenue and within the traffic analysis area.  The results shown in Table 3-3 
allow for the assessment of the project’s effect on numerous intersections within the defined 
project area and allow for a comparison between the 2046 No Build and Build conditions in the 
NEPA document to support decision-making regarding the Soapstone Connector.  As shown in 
the table, delays at intersections #6 through #10 on Wiehle Avenue (shown in bold font), are 
anticipated to be lower in the Build condition with the addition of the Soapstone Connector 
(compared to the No Build condition).   

                                                 
8 Existing daily volumes shown in Figure 3-1 for Reston Parkway and Wiehle Avenue were compiled from the 48-
hour classification counts and differ slightly from existing daily volumes reported in Table 3-1 as the latter were 
derived from the travel demand model to allow for a relative comparison with daily volumes derived from the model 
for 2046.   
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At the intersections of the Soapstone Connector with Sunset Hills Road and Sunrise Valley Drive, 
the new approaches were assumed to have an appropriate number of turn lanes to be consistent 
with the number of receiving lanes, and the configuration of existing approaches was modified as 
needed to accommodate turn movements to the new roadway (details on lane configuration are 
provided in Section 2.3.1).  Based on the assumed configurations, the intersection with Sunset 
Hills Road is projected to operate at LOS C in both the AM and PM peak hours.  At the intersection 
with Sunrise Valley Drive, delay is higher, with a resulting LOS F during both peak hours; 
however, additional adjustments can be made during the design stage of the project to improve 
operations. 

Table 3-3. Intersection Operations – 2046 No Build and Build Conditions 

Intersection 
No. Intersection Name 

2046 No Build Conditions 2046 Build Conditions 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

PM Peak 
Hour 

Delay LOS Delay LOS Delay LOS Delay LOS 
1 Reston Pkwy at Sunset Hills Rd 86.9 F 103.4 F 82.7 F 93.2 F 

2 Sunset Hills Rd at Oracle Way & Old 
Reston Ave 41.7 D 50.0 D 63.7 E 41.3 D 

3 Sunset Hills Rd at Plaza America Dr 5.6 A 12.4 B 6.5 A 12.7 B 

4 Sunset Hills Rd at American Dream 
Way 25.3 C 41.8 D 25.2 C 52.9 D 

NEW Sunset Hills Rd at Soapstone Connector - - - - 28.5 C 20.9 C 

5 Sunset Hills Rd at Isaac Newton Sq & 
Metro Ctr Dr 116.5 F 191.3 F 53.9 D 97.6 F 

6 Wiehle Ave at Sunset Hills Road 79.2 E 101.3 F 64.2 E 75.7 E 
7 Wiehle Ave at Reston Station Blvd 30.5 C 74.8 E 24.5 C 46.9 E 
8 Wiehle Ave at WB DTR Ramps 29.3 C 41.2 D 22.9 C 50.9 D 
9 Wiehle Ave EB DTR Ramps 39.5 D 22.7 C 26.1 C 22.4 C 

10 Wiehle Avenue at Sunrise Valley 
Drive 62.6 E 65.1 E 39.6 D 46.4 D 

11 Sunrise Valley Dr at Soapstone Dr 26.6 C 29.0 C 83.5 F 88.0 F 
12 Sunrise Valley Drive at Sheraton Plaza 3.9 A 8.8 A 6.3 A 8.6 A 
13 Sunrise Valley Dr at Colts Neck Road 46.0 D 30.7 C 33.1 C 25.8 C 
14 Sunrise Valley Drive at Reston Pkwy 105.6 F 144.7 F 95.1 F 123.4 F 

 
Overall, it can be expected that once the Soapstone Connector is in place, travel patterns and route 
choice will change within the study area, and volumes are likely to fluctuate for a short period of 
time.  Once equilibrium in the system is reached, further studies may be required and localized 
improvements implemented to improve traffic operations and levels of service at some of these 
locations.  Extension of turn bays or provision of turn lanes may result in increases in pavement at 
intersections; depending on final design, these may require minor amounts of additional right of 
way.   

An analysis of the potential increase in traffic volumes along Soapstone Drive was completed in 
response to concerns by some that the addition of the Soapstone Connector would result in a 
substantial increase in volumes on Soapstone Drive south of Sunrise Valley Drive.  The forecast 
modeling performed for this study indicates that the Soapstone Connector could add 2,400 vpd to 
Soapstone Drive just south of Sunrise Valley Drive (from 12,400 vpd in the No Build condition to 
14,800 vpd in the Build condition).  The difference in volumes on Soapstone Drive between the 
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No Build and Build conditions decreases as distance increases from the Soapstone Connector south 
on Soapstone Drive (additional details on this analysis are included in Attachment D). 
While details such as signal timings, phasing schemes, and number of turn lanes and bay lengths 
are required inputs to the analysis, these types of operational decisions in the future would be based 
on a wide range of issues within the area, including the full range of transportation improvement 
projects being considered within the Reston area.  For example, in a separate but parallel study, 
the Reston Network Analysis is taking a long-range look at the transportation conditions in the 
Reston Transit Station Areas (TSAs) in 2030 and 2050.  The Network Analysis is evaluating the 
conceptual grid of streets in the Reston TSAs that was adopted in the Reston Transit Station Areas 
Comprehensive Plan Amendment, which includes the Soapstone Connector.  In the immediate 
vicinity of the Soapstone Connector, the grid of streets includes an extension of Reston Station 
Boulevard to the Connector.  From a connectivity perspective, this extension would provide a 
direct connection to the kiss-and-ride area, the parking garage for the Wiehle-Reston East 
Metrorail Station, and future development in the vicinity of the station.   

The Network Analysis takes into account ongoing planning efforts by Fairfax County and others 
that will impact the future of the transportation network in the Reston TSAs. It takes into account 
the future demand for travel associated with the development around the three Reston Metrorail 
Stations. The analysis will identify the roadway features that are necessary to support acceptable 
traffic conditions and a walkable and bikeable environment in the TSAs. The end result will be a 
street network that is cost-effective and requires the minimum right of way, with the least impacts 
to adjacent properties while addressing the future travel demand. It will take into consideration the 
provisions of the Reston Phase I Master Plan. The study has identified mitigation measures needed 
to achieve LOS E in the TSAs, including new signals and turn lanes at new intersections. It will 
begin looking at locations where LOS E could not be achieved through these mitigation measures. 
The study is scheduled to be complete by late 2016. 
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Figure 3-1. Existing Conditions (2015):  Intersection Volumes and LOS 
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Figure 3-2. No Build Conditions (2046):  Intersection Volumes and LOS 



Soapstone Connector 
Environmental Assessment 

 

Traffic Technical Memorandum  21 

 
Figure 3-3.  Build Conditions (2046):  Intersection Volumes and LOS  
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Table 3-4. Intersection Operations by Approach – 2046 No Build and Build Conditions 

 

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
Left 101.1 F 152.8 F 93.8 F 213.1 F

Through 146.5 F 76.6 E 130.1 F 67.9 E
Right 0.8 A 7.1 A 0.7 A 5.2 A
Left 182 F 224.4 F 176.3 F 189.8 F

Through 53.6 D 107.1 F 50.3 D 129.5 F
Right 0.2 A 1.2 A 0.2 A 1.4 A
Left 187.9 F 237.3 F 169.7 F 194.4 F

Through 61.7 E 106.6 F 65.9 E 87.4 F
Right 7.5 A 0.5 A 3.9 A 0.4 A
Left 112.2 F 226.1 F 108.5 F 183.2 F

Through 108.2 F 117.2 F 103.9 F 105 F
Right 5.1 A 0.3 A 14.8 B 2.3 A
Left 12.6 B 274.2 F 12.4 B 177.7 F

Through 26.8 C 17.3 B 31 C 15.9 B
Right 6.2 A 0.1 A 6.5 A 0.1 A
Left 46.5 D 10.6 B 56.8 E 9 A

Through 13.8 B 47.1 D 14.5 B 40.2 D
Right 1.2 A 5.2 A 4.1 A 4.5 A
Left 72.9 E 117.3 F 73.9 E 82.4 F

Through - - 53.6 D - - 51.5 E
Right 0.2 A 0.8 A 0.2 A 1.1 A
Left 340.2 F 80.3 F 529.7 F 152.3 F

Through 38.5 D 59 E 34.1 C 36.1 D
Right - - - - - - - -
Left - - - - - - - -

Through 3.4 A 4.4 A 4.1 A 6 A
Right - - - - - - - -
Left 79 E 89.3 F 74 E 81.6 F

Through 1.2 A 5.4 A 1.4 A 7.4 A
Right - - - - - - - -
Left 92.3 F 73.1 E 103.7 F 65.8 E

Through - - - - - - - -
Right 25.7 C 26.5 C 45.9 D 33.7 C
Left - - - - - - - -

Through - - - - - - - -
Right - - - - - - - -
Left 96.7 F 71.9 E 93.8 F 60 E

Through 3.8 A 9 A 5.3 A 10.8 B
Right - - - - - - - -
Left 94.8 F 89.9 F 108.5 F 67.8 E

Through 21.7 C 22.2 C 19.3 B 31.4 C
Right 0.2 A 0 A 2.5 A 0 A
Left 103.5 F 92.9 F 104.5 F 79.8 E

Through 103.7 F 92.4 F 104.6 F 79.9 E
Right 1.4 A 2 A 1.4 A 1.7 A
Left 86 F 164.4 F 87.5 F 151.9 F

Through 89.6 F 83.7 F 89.6 F 75.3 E
Right 0.3 A 128.8 F 0.3 A 194.3 F
Left - - - - - - - -

Through - - - - 37 D 25.8 C
Right - - - - 13.9 B 18.7 B
Left - - - - 58.4 E 26.3 C

Through - - - - 9.5 A - -
Right - - - - - - 16.5 B
Left - - - - 43.5 D 21.1 C

Through - - - - - - - -
Right - - - - 7.6 A 25.1 C
Left - - - - - - - -

Through - - - - - - - -
Right - - - - - - - -

- - - - - - - -

C

22.2 C29.3 C

31.2 C

20.9 C

- - - - 23.7 C 17.8 B

23.3 C

25.3 C

10.7 B

41.8 D

184.8 F

- -

- -

- -

- -

22.8 C

C 25.3 C 23.8 C

75.3 E

F 38.6 D

23.0

24.8

133.6

72.4

57.2 E

- - - - - - - -

6.5 A

6.0 A

84.1 F

3.4

12.7 B

7.5 A 5.9 A 8.1 A 7.7 A

A

5.6 A

4.4 A

12.4 B

4.1 A

E 62.0 E

185.4 F 69.5 E 318.8 F 105.1 F

63.7 E

33.6 C

54.6 D

41.3 D

13.6 B 41.1 D 15.2 B 34.3 C

C

41.7 D

53.2 D

50.0 D

27.2 C

D 96.1 F53.9

E 96.1 F

101.8 F 128.1 F 97.3 F 112.7 F

70.6 E 115.9 F 68.5

64.0 E

96.8 F

82.7 F

50.6 D

93.2 F

84.6 F 115.8 F 73.0 E 108.3 F

By Approach By IntersectionBy Approach By Intersection By Approach

EB

WB

NB

SB

NEW Sunset Hills Rd at 
Soapstone Connector

By Movement By Movement By Movement By Movement

103.0 F

86.9 F

42.3 D

103.4

By Intersection

EB

WB

NB

SB

2 Sunset Hills Rd at Oracle 
Way & Old Reston Ave

EB

WB

NB

SB

3 Sunset Hills Rd at Plaza 
America Dr

EB

WB

NB

SB

4 Sunset Hills Rd at 
American Dream Way

1 Reston Pkwy at Sunset 
Hills Rd

EB

WB

NB

SB

2046 Build Conditions

PM Peak Hour

2046 No Build Conditions

AM Peak Hour

25.2 C

12.2 B

52.9 D

33.2 C

58.1 E

By Approach
PM Peak HourAM Peak HourMovement

By Intersection

F

23.5

74.2

E 69.2 E

C

Intersection No. Intersection Name Approach

28.5

- - - - 32.1 C
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Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

Left - - - - - - - -
Through 194.1 F 323.1 F 75.2 E 150.1 F

Right - - - - - - - -
Left 40.8 D 14.2 B 5.9 A 11.2 B

Through 4.6 A 13.8 B 5 A 13.6 B
Right - - - - - - - -
Left 194.1 F 384.7 F 176.4 F 235.1 F

Through 19.9 B 11 B 20.8 C 11.2 B
Right - - - - - - - -
Left 45.2 D 36.2 D 43.3 D 32.9 C

Through 40.8 D 31.3 D 33.1 C 26 C
Right - - - - - - - -
Left 19.7 B 60.8 E 24.7 C 51 D

Through 36.5 D 34.9 C 37.6 D 34.7 C
Right 9.5 A 36.9 D 8.1 A 25.8 C
Left 131.7 F 215.3 F 85.1 F 155.8 F

Through 59.5 E 84.1 F 46.6 D 67.5 E
Right - - - - - - - -
Left 93.3 F 94.6 F 75.1 E 92 F

Through 95.7 F 146.7 F 96.5 F 89.9 F
Right 105.6 F 2.5 A 86.2 F 3.7 A
Left 112.3 F 241.4 F 81.8 F 174.4 F

Through 72 E 58.3 E 44.9 D 48.2 D
Right - - - - - - - -
Left 343.1 F 260.1 F 235.8 F 133.6 F

Through 64 E 108.4 F 92.6 F 84.5 F
Right 14.5 B 30.6 C 4.9 A 9.5 A
Left - - - - - - - -

Through 53.6 D 81.5 F 46.4 D 79.2 E
Right - - - - - - - -
Left 46.8 D 68.8 E 50.5 D 76.4 E

Through 12.1 B 26.5 C 10 A 22.3 C
Right - - - - - - - -
Left 58.1 E 99.2 F 72.3 E 71.1 E

Through 21.2 C 87.4 F 10.5 B 46 D
Right 10.5 B 6 A 7.9 A 3.2 A
Left - - - - - - - -

Through - - - - - - - -
Right - - - - - - - -
Left 42.2 D 88.5 F 37.7 D 91.4 F

Through 70.7 E 103.7 F 56.4 E 109.8 F
Right 64.5 E 96.3 F 52.6 D 98.2 F
Left 100.3 F 74.4 E 39.4 D 88.9 F

Through 24.9 C 17.8 B 16.4 B 11.9 B
Right - - - - - - - -
Left - - - - - - - -

Through 6.5 A 12.3 B 11.1 B 12.6 B
Right 1.8 A 70.2 E 3.9 A 82.3 F
Left 48.6 D 75 E 45.1 D 76.3 E

Through 30.5 C 65.4 E 31.6 C 68.3 E
Right 30 C 63 E 31.3 C 65.6 E
Left - - - - - - - -

Through - - - - - - - -
Right - - - - - - - -
Left - - - - - - - -

Through 37.8 D 17.2 B 25.6 C 17.1 B
Right 5.1 A 1.7 A 3.2 A 2.7 A
Left 90.4 F 51.8 D 30.1 C 32.5 C

Through 27 C 7 A 11.4 B 7.2 A
Right - - - - - - - -

C 15.6 B

40.1 D 16.0 B 15.3 B 13.3 B

D

26.1 C

72.5 E

22.4 C

- - - - - - - -

43.8 D

39.5 D

70.7 E

22.7 C

41.2

35.6 D 15.8 B 23.3

B 36.4 D

5.5 A 32.1 C 9.0 A 43.0 D

-

22.9 C

- -

50.9 D

61.3 E 96.0 F 50.3 D 99.7 F

- -

29.3 C

- -

41.2 D

-

32.4 C 30.9 C 19.7

B 28.2 C

18.5 B 80.0 F 10.4 B 41.8 D

F

24.5 C

77.4 E

46.9 E

53.6 D 81.5 F 46.4 D 79.2 E

138.4 F

30.5 C

129.3 F

74.8 E

114.4

20.7 C 32.2 C 18.6

F 81.0 F

80.0 E 79.5 E 54.1 D 66.3 E

C

64.2 E

35.9 D

75.7 E

77.6 E 142.4 F 55.2 E 105.6 F

27.3 C

79.2 E

40.6 D

101.3 F

28.2

98.4 F 122.7 F 89.2

97.6 F

7.5 A 13.8 B 5.0 A 13.6 B

194.1 F

116.5 F

323.1 F

191.3 F

F 186.5 F

E

53.9 D

150.1 F

41.8 D 32.9 C 34.8 C 27.9 C

75.2

166.9 F 290.7 F 157.0

By Approach By IntersectionBy Approach By Intersection By ApproachBy Movement By Movement By Movement By MovementBy Intersection

SB

6 Wiehle Ave at Sunset Hills 
Road

EB

WB

NB

SB

5 Sunset Hills Rd at Isaac 
Newton Sq & Metro Ctr Dr

EB

WB

NB

SB

9 Wiehle Ave EB DTR Ramps

EB

WB

NB

SB

7 Wiehle Ave at Reston 
Station Blvd

EB

WB

NB

SB

8 Wiehle Ave at WB DTR 
Ramps

EB

WB

NB

2046 Build Conditions

PM Peak Hour

2046 No Build Conditions

AM Peak Hour
By Approach

PM Peak HourAM Peak Hour

Movement
By Intersection

Intersection No. Intersection Name Approach
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Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

Left 99 F 105.4 F 67.2 E 91.5 F
Through 23.6 C 17.2 B 28.1 C 16.2 B

Right - - - - - - - -
Left - - - - - - - -

Through 61.5 E 91.8 F 69.5 E 108.4 F
Right 88.3 F 81.7 F 28.8 C 29.9 C
Left - - - - - - - -

Through - - - - - - - -
Right - - - - - - - -
Left 66.5 E 79 E 43 D 41.3 D

Through - - - - - - - -
Right 1.9 A 19.7 B 1.8 A 8 A
Left 21.9 C 15.1 B 33.9 C 147.7 F

Through 18 B 40.5 D 96.5 F 49.5 D
Right 0.7 A 6.5 A 0.3 A 0.2 A
Left 24.5 C 37.7 D 39.5 D 34.4 C

Through 29.2 C 13.4 B 47 D 108.8 F
Right - - - - 6.1 A 19 B
Left - - - - 41.5 D 226.5 F

Through 36.4 D 124.2 F 132.8 F 74.5 E
Right 42.4 D 8.7 A 4.5 A 5.1 A
Left 23.3 C 47.4 D 202.2 F 144.5 F

Through 11.9 B 31.1 C 27.2 C 86.4 F
Right - - - - 9.3 A 6.8 A
Left 1.4 A 7.2 A 1.6 A 8.6 A

Through 1.7 A 3.2 A 2.9 A 0.6 A
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SECTION 4 
ENVIRONMENTAL TRAFFIC DATA 

This section describes the methodology for the development of environmental traffic data that was 
used in the air and noise analysis being conducted as part of the EA.  The data itself is included in 
Attachment E.   

4.1 AIR AND NOISE STUDY DATA 
Traffic data was developed using the Environmental Traffic Data (ENTRADA) program9, a 
spreadsheet-based tool developed by VDOT to standardize the production of planning-level traffic 
data for environmental analyses.     

Inputs to the ENTRADA program include the following: 
• Project Information 
• Roadway Segment Information (facility type, posted speed, number of lanes, lane width, 

terrain, signalization, etc.) 
• Directional Factors 
• K (Hourly) Factors 
• Truck Percentages 
• Existing and Forecast Daily Traffic Volumes 

 
These inputs were derived primarily from the data collection program and traffic forecasting 
efforts described in Section 2.  Environmental traffic data were prepared for existing (2015) and 
2046 (No Build and Build) conditions for the 10 segments shown on the following diagram:   

 
                                                 
9 ENTRADA Version 2016-08, received from VDOT September 13, 2016. 
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Outputs from the program include hourly traffic volumes, by vehicle classification, and travel 
speeds.  Travel speeds were developed within ENTRADA using a standard traffic engineering 
formula (termed the Bureau of Public Roads [BPR] formula) that estimates speed based on the 
initial free-flow speed (speed in the absence of congestion) and the calculated ratio of hourly 
volume to hourly capacity.10   

 

 

 

  

 

                                                 
10 The BPR relationship is used for a variety of purposes in traffic engineering, including use in regional travel demand 
models.  The standard formulation of the formula is as follows: Congested Speed = (Free-Flow Speed) / (1 + alpha * 
[volume/capacity]beta) where alpha and beta vary by facility type and by area.  The following values were used for 
this study, based on guidance from VDOT:  alpha = 0.15, beta = 4. 
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ATTACHMENT D  
REVIEW OF 2046 FORECASTS FOR SOAPSTONE DR 
Daily forecasts for Soapstone Drive south of Sunrise Valley Drive were estimated in order to determine 
the effects of the Build condition on this roadway outside of the immediate study area. Within the study 
area, immediately north and south of Sunrise Valley Drive, the volumes on Soapstone Drive were 
obtained directly from the model as the modeled volumes within the study area reflect the detailed 
adjustments (as described earlier in this report) to the trip tables during the matrix estimation process.  
Outside of this immediate area, where traffic data sets at the same level of detail were not available to 
validate/adjust the trip table, model output was adjusted using standard post-processing methods as 
described in the National Cooperative Highway Research Program (NCHRP) 765 report11.  The NCHRP 
methodology considers the absolute difference and percent difference in the model output compared to 
existing counts in order to refine model output. For this analysis, average annual weekday traffic 
(AAWDT) data published by VDOT were used in lieu of actual count data. The processing procedure 
also included manual adjustments based on adjacent land uses and roadway connections. For the Build 
scenario, adjustments also reflected the model-predicted differences between the No Build and Build 
conditions.    

As shown in Table D-1, the Soapstone Connector could add 2,400 vehicles per day (vpd) to Soapstone 
Drive just south of Sunrise Valley Drive (from 12,400 vpd in the No Build condition to 14,800 vpd in 
the Build condition).  The difference in volumes on Soapstone Drive between the No Build and Build 
conditions decreases as distance increases from Sunrise Valley Drive south on Soapstone Drive, to 
approximately 1,000 vpd in the vicinity of Lawyers Road.  On an hourly basis, based on rule-of-thumb 
directional and peak hour factors, the one-way hourly volume difference in the peak hour between the 
No Build and Build condition would be about 100 to 120 vehicles at the most (and less further south 
away from Sunrise Valley Drive). 

Table D-1. Existing (2015) and Forecast (2046) Daily Volumes on Soapstone Drive 

Segment Bidirectional Daily Forecasts 
(vehicles per day) 

Road/Link From To 2015 
2046  
No 

Build 

2046  
Build 

No Build 
Growth 

(2015-2046) 

Build 
Growth 

(2015-2046) 

Difference 
2046 Build 
vs No Build 

Soapstone 
Connector 

Sunset 
Hills Rd 

Sunrise 
Valley Dr 0 0 18,200 0 18,200 18,200 

Soapstone 
Drive 

Sunrise 
Valley Dr 

Ridge 
Heights Rd 11,000 12,400 14,800 1,400 3,800 2,400 

Soapstone 
Drive 

Ridge 
Heights 
Rd 

South 
Lakes Dr 7,000 8,000 9,500 1,000 2,500 1,500 

Soapstone 
Drive 

South 
Lakes Dr Glade Dr 7,400 8,400 9,600 1,000 2,200 1,200 

Soapstone 
Drive Glade Dr 

Lawyers 
Rd 5,000 6,000 7,000 1,000 2,000 1,000 

Soapstone 
Drive 

Lawyers 
Rd 

Blue 
Smoke Tr 500 1,300 1,700 800 1,200 400 

                                                 
11 National Cooperative Highway Research Program Report 765, Analytical Travel Forecasting Approaches for 
Project-Level Planning and Design, Transportation Research Board, Washington, D.C., 2014. 
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