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I. Appendix A: Study Process and Methodology 
The following is an outline of the general progression of this study to reach sound conclusions and fulfill the 

purpose of this task. 

• Define the study area 

• Collect relevant traffic data from Arlington County, the Virginia Department of Transportation 

(VDOT), and other sources 

• Develop peak hour existing conditions microsimulation models 

• Extensively calibrate microsimulation models using existing field data and observations 

• Identify key planned transportation projects to include in future conditions analyses 

• Verify and update future baseline land use and development assumptions in the regional travel 

demand model 

• Use the Metropolitan Washington Council of Governments (COG) Transportation Planning Board 

(TPB) regional travel demand model to forecast trip origins and destinations in accordance with the 

future baseline land use/development assumptions 

• Extract projected mode split percentages from the regional travel demand model 

• Define regional external zones, local adjacent external zones, and internal sub-area zones for 

detailed trip origin and destination modeling 

• Develop peak hour traffic volume forecasts based on the future baseline land use/development 

assumptions 

• Use microsimulation to evaluate potential traffic operations with future baseline land 

use/development 

• Model potential trip increases from a targeted development level in excess of the future baseline 

land use assumptions 

• Develop peak hour traffic volume forecasts based on a targeted level of additional development 

exceeding the future baseline land use assumptions 

• Use microsimulation to evaluate potential traffic operations with the higher levels of development 

The Pentagon City PDSP Transportation Analysis incorporated multiple methods and processes for data collection, 

travel forecasting, and traffic operations analyses. In general, the following methods were used: 

• Collect sufficient data to facilitate calibration of the traffic operations analysis models: 

o Vehicle, pedestrian, and bicyclist data corresponding to typical pre-COVID-19 weekday 

conditions, with local schools in-session, avoiding major holidays and inclement weather. 

o Travel time data during the AM and PM peak periods on typical weekdays 

o Obtain current signal timing and phasing programs 

• Use the adopted travel demand model developed and maintained by the Metropolitan Washington 

Council of Governments (COG) that was current at the commencement of the study 

o Model formulas and parameters that have been extensively calibrated by COG to reflect 

regional travel patterns, including for mode choice 

o Cooperative Forecast input data (including future transportation projects, and population, 

household, and employment projections) based on planning data supplied to COG by 

jurisdictions within and adjacent to the Washington, DC metropolitan area 

o Updated transportation project data and population, household, and employment data 

supplied by Arlington County staff to supersede the default data in the adopted COG model 

o Study years defined as 2025 and 2040 to represent short-term and long-term conditions 
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• Use VISUM software to optimize future short-term and long-term trip patterns within the Pentagon 

City PDSP Transportation Analysis area 

o Smaller sub-zones were defined using engineering judgment based on the approximate 

boundaries of significant existing and proposed developments within the PDSP Planning 

Study area 

o Existing trip patterns in VISUM were established using COG model trip table output for 

existing conditions along with 2019 & early 2020 traffic count data, and used as seed trip 

patterns for the future short-term and long-term VISUM modeling 

o Future short-term and long-term trip patterns for baseline development levels and for 

potential additional targeted development levels were modeled in VISUM using COG model 

trip table output for those same development scenarios 

o Optimized volumes from VISUM for each development scenario were exported to VISSIM for 

simulation and detailed analysis of traffic operations 

• Use VISSIM microsimulation software to analyze traffic operations under the existing and future short-

term and long-term development scenarios 

o Trip routing patterns imported from VISUM and slightly adjusted through post-processing 

using engineering judgment to reflect more realistic paths throughout the street network 

o Signal timing adjustments were made to optimize traffic flow and accommodate traffic 

growth associated with the proposed future short-term and long-term development scenarios 

1. Impacts Based on Additional Trips 
The Pentagon City PDSP Transportation Analysis evaluates the potential impacts that future 

development may have on traffic operations within the PDSP Planning Study area (beyond any 

impacts associated with the baseline levels of development). A sensitivity analysis was performed 

to determine how the delays and vehicle queue lengths at study area intersections would be 

affected by increasing development beyond the proposed baseline levels. 

 

2. Benefits of Establishing Future Development Scenario 
The future development scenario an additional number of trips based on the assumed future land 

use. These trips are not associated with any specific types of future development, but they 

establish a ceiling for the number of new vehicle trips that can be generated by one or more 

future developments within the PDSP Planning Study area (i.e., developments not already 

included in the baseline conditions). Multimodal Transportation Analyses (MMTAs) will still be 

required for new developments to determine how much of the capacity will be consumed by each 

new project.  
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II. Appendix B: Guidance Documents 
The following is a listing of the key guidance documents and resources that were referenced throughout the 

preparation of this study. 

• Traffic Operations and Safety Analysis Manual (TOSAM), Version 2.0, VDOT, February 2020 

• VISSIM User Guide, Version 2.0, VDOT, January 2020 

• Highway Capacity Manual (HCM), 6th Edition, TRB 

• User’s Guide for the COG/TPB Travel Demand Forecasting Model, Version 2.375, December 2018 

• Round 9.1 Cooperative Land Use Forecasts, COG/TPB, October 2018 

• I-395 Express Lanes Supplemental Corridor Traffic Study, VDOT, February 2019 

• I-395 Express Lanes Northern Extension Draft Interchange Modification Report, VDOT, December 2016 

• Crystal City-Pentagon City Transportation Projects Map, Arlington County, May 2019 

• Four Decades (1980 – 2019) of Transportation, Development, and Demographic Data for the 22202 ZIP 

Code Area: Crystal City, Pentagon City, Potomac Yard, Aurora Highlands & Arlington Ridge, Arlington 

County, September 2020 

• Crystal City Sector Plan, Arlington County, September 2010 

• Various Site Plans and Traffic Impact Analyses (TIAs), Arlington County 

o Met Park Phases 6 – 8 

o 1900 S Eads St – Crystal Houses 

o 400 11th St S – Verizon Site 

o 1900 Crystal Drive – Residential 

o 601-701 12th St S – TSA 

o 523 24th St S – Duplex 

o 1400 S Joyce St – River House 

o 2001 S Clark St 

o 223 23rd St S 

o 2525 Crystal Drive 

o 101 12th St S 

o PenPlace PDSP 

o 1800 S Bell St 

o 15th St S – Crown Plaza Hotel 

o 2000 – 2020 Richmond Highway 

o Skyview at Pentagon 

• Traffic Signal Timing Plans (Various), Arlington County Department of Transportation and 

Environmental Services 

• Supplemental Traffic Count Data (Various), Arlington County, Arlington County Department of 

Transportation and Environmental Services 

• Updated Household, Population, and Employment Data (2020 – 2045) by Traffic Analysis Zone, 

Arlington County Department of Community Planning, Housing, and Development 

There may be additional ongoing or proposed studies for transportation projects, redevelopment, or new 

development in the vicinity of the study area for this PDSP transportation analyses. 
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III. Appendix C: COG Travel Demand Model 

1. Existing, 2025 Baseline Development, and 2040 Baseline Development 
For the existing, 2025 baseline development, and 2040 baseline development conditions, the COG model 

was run using the updated land use assumptions and planned transportation network improvements 

provided by Arlington County. The default land use assumptions from the COG Round 9.1 Cooperative Land 

Use Forecasts were used for all other jurisdictions and localities in the region. A map and list of all planned 

developments located within the wider Transportation Analysis travel demand modeling area, which 

includes the PDSP Planning Study area, are provided following this appendix section. This information 

was current as of January 2020 and was the latest available at the time of the modeling and analysis for 

this study. 

In addition to incorporating Arlington County’s planned future network improvements, the default 

transportation network for the COG model within the Regional Travel Model Area Limits shown in Figure 

III-1 was modified to more accurately match the existing street system, correct network coding errors, 

and improve the distribution of trips produced by and attracted to the TAZs. Examples of the changes 

made include: 

• Correcting the links connecting Route 1, I-395, and Route 110 

• Correcting the links connecting I-395, Route 27, S Hayes St, and S Rotary Rd (Pentagon) 

• Correcting the links connecting S Joyce St and Route 244 

• Correcting the links connecting Route 27 and Route 110 (north of the Pentagon) 

• Correcting the links connecting N Rotary Rd to Boundary Channel Dr 

• Correcting the links connecting I-395, Arlington Ridge Rd, and Army Navy Dr 

• Correcting the number of lanes and travel directions (two-way vs. one-way) on links representing 

several streets east of Route 1 in Crystal City 

• Adding or extending links representing streets south of 18th St S in the Aurora Highlands 

neighborhood 

• Adding multiple links connecting TAZ centroid nodes to different points on the street network 

The model was used to generate trip origin-destination tables corresponding to each of these three 

conditions for the AM and PM peak periods (which are 6:00 AM to 9:00 AM and 3:00 PM to 7:00 PM). These 

trips were subsequently converted to single AM and PM peak hour levels using adjustment factors set by 

COG. 

Referring to Figure III-1, the boundary of the traffic microsimulation (VISSIM) analyses encompasses all 

or part of 12 TAZs. This is also the boundary of the mesoscale travel demand modeling performed using 

VISUM, which includes the 3 TAZs of the PDSP Planning Study’s Development Focus Area. The remaining 

3,710 TAZs are considered to be external zones for the VISUM modeling. The trip tables generated by the 

COG model were refined during post-processing by consolidating these remaining zones into 11 regional 

external and local adjacent external zones, defined as follows: 

• Regional External Zones generate trips with origins or destinations outside the Regional Travel 

Model Area Limits shaded purple on the map in Figure III-1. 

• Local Adjacent Zones generate trips with origins or destinations within the Regional Travel Model 

Area Limits described above but outside of the Development Focus Area zones. 

• Development Focus Area Zones generate trips with origins or destinations within the PDSP 

Planning Study area limits. 
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Figure III-1: Map of Study Area Boundaries with Traffic Analysis Zones (TAZs) 

 

  



 

 

Pentagon City Phased Development Site Plan – Transportation Analysis – Appendix Vol. I November 2021 

Arlington County, Virginia 

III. Appendix C: COG Travel Demand Model Page III-3 

The jurisdictions included in the regional external zones and local adjacent external zones were grouped 

together according to the roadways that connect them to the VISSIM/VISUM analysis area. These 11 

external zones are listed in Table III-1. 

Table III-1: Descriptions of External Zones from COG Model 

 Geographic Description (COG/TPB Member Jurisdictions and Adjacent Locales) 
Accesses Study 

Area via 

R
e
g

io
n

al
 E

x
te

rn
al

 Z
o

n
e
s 

1 Washington DC, Northern Prince George's (MD), Anne Arundel, Howard I-395 North 

2 
Montgomery (MD), Frederick (MD), Carroll (MD), Northern Arlington, Northern Fairfax, Loudoun, 

Clarke, Central Fairfax, Western Prince William, Fauquier, Jefferson (WV) 

GW Parkway, 

I-66, VA-267,  

VA-110 

3 
Southern Arlington (excluding study area-adjacent Green Valley, Shirlington, and Fairlington), 

Northern Arlington (Ballston, Clarendon, Lyon Park, Buckingham) 

US-50, VA-27, 

VA-244 

4 
Alexandria City (West End), Southern Fairfax, Eastern Prince William, Stafford, Spotsylvania, King 

George, Fredericksburg City 
I-395, I-95 

5 
Alexandria City (Old Town), Southeastern Fairfax (Hybla Valley, Mount Vernon), Southern Prince 

George's (MD), Charles, Calvert, St Mary's 

I-95 (Wilson 

Bridge), US-1, 

GW Parkway 

6 Reagan National Airport VA-233 

L
o

ca
l 

A
d

ja
ce

n
t 

E
x
te

rn
al

 Z
o

n
e
s 7 Arlington (Arlington Ridge, Long Branch Creek) Army Navy Dr 

8 Arlington (Penrose, Arlington View, The Pentagon) S Joyce St 

9 Arlington (Aurora Hills, Aurora Highlands) S Joyce St 

10 Arlington (Arlington Ridge, Aurora Hills, Aurora Highlands) 23rd St S 

11 Arlington (Long Branch Creek), Alexandria City (Arlandria) S Glebe Rd 

Figure III-2 and Figure III-3 each summarize the AM and PM peak hour trips entering and leaving the sub-

area zones corresponding to the PDSP Planning Study area, the local adjacent external zones, and the 

consolidated regional external zones for existing conditions and 2040 baseline development conditions. 

The PDSP Study Area zones are also referred to as the Development Focus Area. 

The travel patterns shown in these diagrams show the following AM peak hour trends: 

• More trips leave the study area toward Washington DC during the AM peak hour than enter the 

study area from DC during this same time period.  

• More trips enter the study area from the following areas during the AM peak hour compared to 

the number of trips leaving the study area to these destinations during the same time period: 

o Northern and Southern Fairfax County and points further south and west 

o Alexandria City, Southern Maryland, and points further south 

o Local areas of Arlington adjacent to the study area 

• More trips leave the study area going to National Airport than entering from the airport during 

the AM peak hour. 

During the PM peak hour, all of the AM peak hour travel patterns described above are reversed. 

The number of trips entering or exiting the study area during the AM and PM peak hours increases from 

existing conditions to 2040 baseline development conditions, which is commensurate with the increasing 

levels of development proposed during this time period.  

The refined and consolidated trip tables based on the COG model output were used as seed trip tables 

for the sub-area travel modeling that was performed using VISUM. 

All default model parameters in VISUM were left unchanged except for the link capacities. Link capacities 

in the Existing Conditions model were increased or decreased as-needed to calibrate the volumes 

assigned to each link compared to field-measured traffic counts. These adjusted link capacities were then 

held constant for the VISUM model scenarios. 
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Figure III-2: COG Model Estimated Peak Hour Trips for Existing Conditions 
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Figure III-3: COG Model Estimated Peak Hour Trips for 2040 Baseline Development Conditions 
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2. 2040 Targeted Development Scenario (120% of Baseline) 
The COG regional travel model version 2.3, build 75, was used to estimate the number of trips at 

120 percent of the baseline development levels within the Pentagon City PDSP Planning Study 

area in 2040. The model was run using planned transportation projects provided by Arlington 

County as described in the report, along with the necessary network corrections listed previously 

in this appendix. The model was used to generate trip origin-destination tables for the AM and 

PM peak periods (which are 6:00 AM to 9:00 AM and 3:00 PM to 7:00 PM).  

These trips were subsequently converted to single AM and PM peak hour levels using adjustment 

factors set by COG. The trip tables generated by the COG model were refined during post-

processing by consolidating the zones outside the study area into large regional external zones 

and local adjacent external zones.  The jurisdictions included in the regional external zones and 

local adjacent external zones were grouped together according to the roadways that connect 

them to the VISSIM/VISUM analysis area.  

Figure III-4 summarizes the AM and PM peak hour trips entering and leaving the sub-area zones 

corresponding to the PDSP Planning Study area, the local adjacent external zones, and the 

consolidated regional external zones for the 2040 targeted development conditions. The PDSP 

Study Area zones are also referred to as the Development Focus Area. 

The travel patterns shown in this diagram show the following AM peak hour trends: 

• More trips leave the study area toward Washington DC during the AM peak hour than 

enter the study area from DC during this same time period.  

• More trips enter the study area from the following areas during the AM peak hour 

compared to the number of trips leaving the study area to these destinations during the 

same time period: 

o Northern and Southern Fairfax County and points further south and west 

o Alexandria City, Southern Maryland, and points further south 

o Local areas of Arlington adjacent to the study area 

• More trips leave the study area going to National Airport than entering from the airport 

during the AM peak hour. 

These are the same trends exhibited by trips under the 2040 baseline development conditions. 

During the PM peak hour, all of the AM peak hour travel patterns described above are reversed. 

The number of trips entering or exiting the study area during the AM and PM peak hours is higher 

under the 2040 targeted development conditions, compared to the 2040 baseline development 

conditions, which is commensurate with the increased level of development assumed. 

The refined and consolidated trip tables based on the COG model output were used as seed trip 

tables for the sub-area travel modeling that was performed using VISUM. 
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Figure III-4: COG Model Estimated Peak Hour Trips for 2040 Targeted Development Conditions 
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IV. Appendix D: COG Mode Split Estimates 
The Pentagon City PDSP Transportation Analysis used the COG travel demand model as the basis for the traffic 

volume projections used in the traffic operations analyses. Those traffic volume forecasts are based on the 

automobile mode trip projections from the mode choice model of the COG travel demand model. The COG travel 

demand model applies its mode choice model to the entire region, and the mode choice model accounts for 

differences between jurisdictions at the Traffic Analysis Zone (TAZ) level, such as: 

1. Walk access to transit (i.e., proximity of populations to stops and stations, and available walk 

routes/sidewalks) 

2. Household income/cost of time 

3. Development density (e.g., Virginia “Core”, Virginia “Urban”, Virginia “Suburban”, etc.) 

4. Distance to drive to transit stations 

5. Cost to park at transit stations 

6. Capacity of park and ride lots at stations 

7. Transit travel times by route 

8. Travel times, travel distances, and toll costs for single-occupancy vehicles and high-occupancy vehicles 

(HOV2 or HOV 3+) 

At the mode choice step of the travel model, trip generation and trip distribution have already been completed. 

Outputs from those steps include the eight (8) factors listed above. These are all used as inputs for the mode 

choice model. Additional outputs from those previous model steps include daily person-trips, stratified by income 

group, in production/attraction format, for home-based work, home-based shop, home-based other, non-home-

based work, and non-home-based non-work trip types. Since all trips, not solely home-based work trips, are 

included in the COG model’s determination of mode choice, this study provides a conservative evaluation of the 

roadway capacity in the study area. 

The trip generation step, which precedes the mode choice step, estimates the total number of motorized and 

non-motorized trips produced by and attracted to each TAZ. The mode choice step further parses only the 

motorized trips into the modes listed below and shown in Figure IV-1: 

• Three automobile-based modes: 

o Drive alone; 

o Shared ride with 2 occupants, including the driver; and 

o Shared ride with 3 or more occupants, including the driver.  

• Four transit modes: 

o Commuter rail; 

o Bus only; 

o Metrorail only; and 

o Combined bus and Metrorail. 

The four transit modes are accessed using the following methods: 

• Drive to transit and park in a park-and-ride lot;  

• Drive to transit and drop off one or more passengers at the stop or station; and  

• Walk to transit.  

Since the mode choice model within the COG travel demand model accounts for the different characteristics of 

each jurisdiction (such as Arlington County), and since the model interprets these characteristics uniformly 

throughout the region, it would not be suitable to disregard the mode choice process used in the model for one 

locality (and replace it with different mode split assumptions during post-processing) while adhering to the 

model’s process for all other jurisdictions. Furthermore, the automobile mode trip projections generated by the 

COG travel demand model would not correlate to any third-party mode split assumptions developed outside of 

the model’s process. 
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Figure IV-1: Motorized Travel Modes Represented in the COG Model 

 

The motorized trip mode splits generated by the mode choice step of the COG travel demand model vary 

depending on the development levels within each traffic analysis zone. In the Pentagon City PDSP Planning Study 

area, the modeled daily motorized trip mode splits are as follows: 

• 2025 Baseline Development: Automobile 74%, Transit 26% 

• 2040 Baseline Development: Automobile 71%, Transit 29% 

• 2040 Targeted Development (120% of Baseline): Automobile 71%, Transit 29% 

These results show that the mode choice step of the COG travel demand model is sensitive to changes in land 

use within the TAZs that encompass the Pentagon City PDSP Planning Study area. In this case, the approximately 

930 residential units and nearly 15,000 jobs that would be added to the study area between 2025 and 2040 under 

baseline development conditions is projected to decrease the daily automobile mode and increase the transit 

mode share by 3 percent. The 2040 Targeted Development scenario consists of 20% more residential units and 

jobs than the 2040 Baseline Development level. 

When the non-motorized trips estimated at the trip generation step of the COG model are combined added to the 

motorized (i.e., automobile and transit) trips, the overall mode splits are as follows: 

• 2040 Baseline Development: Motorized 76%, Non-Motorized 24% 

• 2040 Targeted Development (120% of Baseline): Motorized 75%, Non-Motorized 25% 

This breakdown is because the COG model classifies Walk-to-Transit trips as Motorized trips, since they use a 

motorized vehicle for part of the trip. If Walk-to-Transit trips are grouped with Non-Motorized trips, then the 

overall mode splits would be as follows: 

• 2040 Baseline Development: Motorized 57%, Non-Motorized 43% 

• 2040 Targeted Development: Motorized 56%, Non-Motorized 44% 

Detailed breakdowns of the mode splits into the travel modes represented in the model for daily trips produced 

by and attracted to the PDSP Planning Study area are attached on the following pages. 
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V. Appendix E: VISUM Sub-Area Travel Modeling 

1. Existing Conditions and 2040 Baseline Development 
VISUM software was used to generate optimized, more refined trip origin-destination matrices for the 

2025 and 2040 baseline development conditions. The refined and consolidated 2020 trip tables based 

on COG model output were used by VISUM as seed matrices, in conjunction with the balanced AM and PM 

volumes for existing conditions, to develop optimized trip tables for a more detailed sub-area zone 

structure of the study area. The sub-area zones fit within the boundaries of their parent zones defined by 

COG. For example, COG TAZ 1493 was divided into two sub-area zones (1493-1 and 1493-2) in VISUM. 

These optimized AM and PM trip tables corresponding to existing conditions, with smaller sub-area zones, 

were subsequently used by VISUM as seed matrices for developing optimized trip matrices for the 2040 

baseline development conditions. 

Figure V-1 and Figure V-2 show the AM and PM peak hour trips, respectively, that are estimated to enter 

and exit each of the zones in the PDSP Planning Study area for existing conditions. Figure V-3 and Figure 

V-4 show the AM and PM peak hour trips, respectively, that are estimated to enter and exit each of these 

zones for 2040 Baseline Development conditions. The COG-based zones shown in these figures are 

divided into the smaller sub-zones used for modeling travel patterns in VISUM. The trips shown on these 

figures are classified as External, Local Adjacent, or Focus Area, based on their origin and destination 

zones. 

These four figures show the following notable changes in trip generation resulting from the land use mix 

and intensity of baseline development proposed within the PDSP Planning Study area by 2040, compared 

to the Existing Conditions: 

• AM Peak Hour 

o Zone 1493-1 (between S Hayes St, S Eads St, 12th St S, and Army Navy Dr) would 

experience an approximately 200% to 300% increase in inbound trips coming from 

external zones, local adjacent zones, and other focus area zones. 

o Trips leaving Zone 1493-1 to external zones would increase by almost 300%, trips leaving 

to local adjacent zones would remain unchanged, while trips leaving to other focus area 

zones would increase by about 60%. 

o Zone 1493-2 (between S Hayes St, S Eads St, 15th St S, and 12th St S) would have an 

increase of about 360% in inbound trips from local adjacent zones, and an approximately 

160% increase in trips coming from external zones. 

o Trips leaving Zone 1493-2 to local adjacent zones would increase by almost 300%. 

o Zone 1492-1 (encompassing River House and a portion of Westpost (formerly Pentagon 

Row)) would see a travel pattern shift: Under Existing Conditions, more trips would enter 

from local adjacent zones than leave to those zones, whereas under 2040 baseline 

development conditions, this pattern would reverse. 

o Each of the other zones within the development focus area would experience negligible 

or minor changes in the number of inbound or outbound trips. 
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Figure V-1: VISUM Optimized AM Peak Hour Trips between Subzones for Existing Conditions 
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Figure V-2: VISUM Optimized PM Peak Hour Trips between Subzones for Existing Conditions 
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Figure V-3: VISUM Optimized AM Peak Hour Trips between Subzones for 2040 Baseline Development Conditions 
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Figure V-4: VISUM Optimized PM Peak Hour Trips between Subzones for 2040 Baseline Development Conditions 
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• PM Peak hour 

o Zone 1493-1 (between S Hayes St, S Eads St, 12th St S, and Army Navy Dr) would 

experience an approximately 30% to 400% increase in inbound trips coming from 

external zones and local adjacent zones, while experiencing an approximately 70% 

decrease in inbound trips from other focus area zones. 

o Trips leaving Zone 1493-1 to external zones would increase by almost 240%, trips leaving 

to local adjacent zones would increase by about 170%, and trips leaving to other focus 

area zones would increase by approximately 230%. 

o Zone 1493-2 (between S Hayes St, S Eads St, 15th St S, and 12th St S) would have an 

increase of about 420% in inbound trips coming from local adjacent zones, and an 

approximately 130% in trips from external zones. 

o Trips leaving Zone 1493-2 to local adjacent zones would increase by about 75%, but trips 

leaving to external zones would grow by approximately 925%. 

o Each of the other zones within the development focus area would experience negligible 

or minor changes in the number of inbound or outbound trips, but would also see shifts 

in the percentages of trips traveling to/from the external, local adjacent, and other 

development focus area zones. 

The output from the sub-area travel modeling using VISUM (summarized previously) was subsequently 

reviewed for reasonableness, making sure that the traffic assignment and routing decisions calculated by 

VISUM did not send trips along unrealistically circuitous paths through the street grid or overload certain 

intersections when suitable parallel routes exist. Without these changes, the VISSIM microsimulation 

models that use the VISUM model output would experience gridlock conditions that would decrease the 

accuracy and reliability of the analysis results. Several assignment paths were adjusted through manual 

post-processing to reflect more natural travel patterns.  

For example, in one case, VISUM assigned traffic from eastbound 18th St S to southbound Route 1 to a 

path carrying that traffic across Route 1, east to Crystal Dr, south to 20th St S, and back west to Route 1. 

The more logical path for this traffic to take would be from eastbound 18th St S to southbound S Eads St, 

then turning left onto 20th St S to reach Route 1. Therefore, during post-processing, 200 vph were shifted 

to the more direct route along S Eads St. A total of 16 such cases were identified in the AM and PM model 

results that required the manual re-routing of traffic during post-processing. 11 of these were along 

streets within the PDSP Planning Study area such as Army Navy Dr, S Hayes St, S Fern St, S Eads St, 15th 

St S, and 18th St S. In each case, the volume of re-routed traffic was 150 to 230 vehicles per hour. 

The post-processing routing adjustments are attached on the following pages. The VISSIM 

microsimulation and analysis for the 2040 baseline development conditions use the intersection turning 

movement volume forecasts from the VISUM optimization after post-processing. 
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2. 2040 Targeted Development (120% of Baseline) 
VISUM software was also used to generate optimized, more refined trip origin-destination matrices for 

the 2040 targeted development scenario (i.e., 120% of baseline development). Figure V-5 and Figure V-6 

show the AM and PM peak hour trips, respectively, that are estimated to enter and exit each of the zones 

that comprise the PDSP Planning Study area under the 2040 targeted development scenario. The trips 

shown on these figures are classified as External, Local Adjacent, or Focus Area, based on their origin and 

destination zones.  

Since the 2040 targeted development scenario assumes a development level that is 120 percent of the 

2040 baseline development level without changing the mix of types of development (i.e., office, retail, 

industrial, etc.) within the study area, the trip origin-destination patterns shown in these figures are 

identical to those for the baseline development conditions. In other words, the proportion of external, 

local adjacent, and focus area zone trips remains unchanged from the baseline development conditions. 

The only change between the baseline and targeted development scenarios is the number of trips 

traveling to and from each zone (which is higher with the additional development). 

The output from this sub-area travel modeling using VISUM was subsequently reviewed for 

reasonableness, making sure that the traffic assignment and routing decisions calculated by VISUM did 

not send trips along unrealistically circuitous paths through the street grid or overload certain 

intersections when suitable parallel routes exist. For consistency, the same manual re-routing of trips 

performed for the 2040 baseline development conditions VISUM modeling through post-processing 

were also performed for the 2040 targeted development scenario. 
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Figure V-5: VISUM Optimized AM Peak Hour Trips between Subzones for 2040 Targeted Development Scenario 
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Figure V-6: VISUM Optimized PM Peak Hour Trips between Subzones for 2040 Targeted Development Scenario 
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VI. Appendix F: VISSIM Calibration Report 
Microscopic simulation tool VISSIM version 11.0 was used to model the study area. The simulation models were developed 

for the AM and PM peak hours and were calibrated using field travel times and traffic volumes, in order to replicate field 

conditions within acceptable tolerances and to produce accurate Measures of Effectiveness (MOEs).  Pedestrians and 

transit routes/operations were included in the models. 

The calibration process followed the guidance from the VDOT Traffic Operations and Safety Analysis Manual, Version 2.0 

(TOSAM), the VDOT VISSIM User Guide, Version 2.0, and additional guidance in the project scope of services provided by 

Arlington County. 

1. Calibration Setup 

a) Calibration Targets 
The goal of the calibration effort is to replicate the existing field condition in the simulation model with 

minimal acceptable differences. The VDOT Traffic Operations and Safety Analysis Manual, Version 2.0 

(TOSAM) recommends following the calibration process as described in the FHWA Traffic Analysis Toolbox 

Volume III: Guidelines for Applying Traffic Microsimulation Modeling Software (FHWA-HRT-04-040). Below is 

a list of recommended thresholds that were used for the calibration of the VISSIM model. 

• For 85% of the turning movements, Simulated Traffic Volumes (vph), Model Versus Observed:  

Within ±20% for < 100 vph; 

Within ±15% for ≥ 100 vph to < 1,000 vph; 

Within ±10% for ≥ 1,000 vph to < 5,000 vph 

• Simulated Travel Times (seconds): 

Within ±30% for average observed travel times on arterials 

Additionally, Arlington County identified the calibration thresholds below for the Pentagon City PDSP 

Transportation Analysis in the project scope of services. 

• Simulated Traffic Volumes (vph), Model Versus Observed: 

GEH Statistic < 5.0  

The GEH statistic formula used for comparing model flows versus field flows and is computed 

as follows: 

�

 

where: 

m = model output traffic volume (vph) 

c = input traffic volume (vph) 

• Simulated Travel Times  

Within ±1 minute for routes with observed travel times that are less than seven (7) 

minutes;  

Within fifteen percent (+/- 15%) for routes with observed travel times greater than seven 

minutes. 

As mentioned in the FHWA Traffic Analysis Toolbox guidelines, the target values will vary according to the 

purpose for which the microsimulation model is being developed and the resources available to the 

analyst. It is important to note that when calibrating to low travel times or volumes, small absolute 

differences represent significant percentage deviations. It should also be noted that as advised by the 
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County, queuing shall be considered a qualitative measure for calibration. Therefore, travel time and 

volume throughputs were used as the quantitative calibration measures and the calibration process was 

directed at meeting the thresholds recommended by Arlington County to the greatest possible extent. 

b) VISSIM Global Parameters 
The VDOT TOSAM describes specific VISSIM global parameters and inputs that must be coded into each 

model. These global parameters and their data sources are described below. 

(1) Vehicle Inputs & Seeding Time 

The default vehicle composition used in VISSIM is the European vehicle fleet. The VDOT VISSIM 

User Guide states that this vehicle fleet should be changed to the United States fleet. However, 

the VISSIM models used for this study originated from the I-395 Express Lanes project, previously 

completed by others. That project is adjacent to the Pentagon City PDSP Transportation Analysis 

study area and used the default European vehicle fleet.  For the current study, test runs were 

performed to determine if using the United States vehicle fleet would have a tangible effect on 

the VISSIM model calibration that was performed using the default European vehicle fleet. The 

results from these test runs showed no significant change in the measures of effectiveness that 

were calibrated against VDOT TOSAM requirements. 

The peak hour (1-hour) duration is used for recording and processing the results. Additionally, a 

60-minute seeding time and 60-minute dissipation time are coded to account for peak spreading 

per Arlington County guidance, see Figure VI-1. 

Figure VI-1: Time Periods for Model Development 

 

Based on the traffic count data, global factors were developed to be applied to the peak 

hour volume to generate the volumes in the seeding period and dissipation period. See 

Table VI-1 for the global factors. 

Table VI-1: Factors for Seeding Period and Dissipation Period 

Models Seeding Period Factors Dissipation Period Factors 

AM model 0.61 0.74 

PM model 0.88 0.74 

(2) Heavy Vehicle Percentages 

The heavy vehicle percentages are coded as 2%. 

(3) Arrival Distribution 

The “exact volume” arrival distribution is used for all the vehicle inputs. 
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(4) Link Speeds & Turning Speeds 

A linear distribution ranging +/- 5 mph from the posted speed limit is used in the network. 

As recommended in the TOSAM, a linear distribution range of 7.5 - 15.5 mph is used for 

right turn speeds and 12.4 – 18.6 mph is used for the left-turns. 

(5) Origin-Destination (O-D) 

The origin-destination routes were established based on the existing turning movement 

counts and later combined based on field observations to achieve realistic driver 

behavior. 

(6) Simulation Period and Resolution 

To be consistent with the seeding period and dissipation period settings, a simulation 

period of 10,800 seconds including 3,600 seconds of seeding time, 3,600 seconds of 

recording time, and 3,600 dissipation time is used during the AM and PM peak hour. As 

recommended in TOSAM, a simulation resolution of ten time-steps per simulation-second 

is used. 

(7) Pedestrians and Bicycles 

AM and PM peak hour pedestrian volumes from the 2019 traffic count data supplied 

Arlington County were assigned to the crosswalks coded into the VISSIM models. These 

pedestrian volumes affect the delay for left and right turning vehicles and, therefore, are 

important to include for model calibration and for evaluating traffic operations. However, 

since the volume of bicyclists-on-road shown in those traffic counts are not high enough 

to supersede the vehicle volumes as the critical volumes determining intersection 

performance, on-road bike lanes are not coded into the VISSIM model, nor are bicycle 

volumes assigned to the roadway links in the model. 

c) VISSIM Default Driver Behavior Parameters 
The VISSIM 11.0 software models driver behavior based on the Wiedemann 74 and Wiedemann 

99 car following models. The former model is recommended for modeling arterials or collector 

roadways and is used to model all roadways within the study area. Table VI-2 shows the default 

parameters for VISSIM 11.0.  

Table VI-2: Default VISSIM 11.0 Driver Behavior Parameters 

Wiedemann 74 Following Parameter Unit Default 

Average Standstill Distance ft 6.56 

Additive part of safety distance ft 2.00 

Multiplicative part of safety distance ft 3.00 

Minimum Headway (Front/Rear) ft 1.64 

Safety Distance Reduction Factor ft  0.60 

    

d) Data Sources 
Volume and travel time data were used to calibrate the VISSIM models. 

Field turning movement counts were collected in November 2019 to supplement previously 

collected data as part of the I-395 Express Lanes project in October 2019. The turning movement 

counts were balanced manually. The balanced traffic volume network for the study area for 

existing conditions is shown in Appendix Volume II: Data.  

  



 

 

Pentagon City Phased Development Site Plan – Transportation Analysis – Appendix Vol. I November 2021 

Arlington County, Virginia 

VI. Appendix F: VISSIM Calibration Report Page VI-4 

Travel time runs were performed during peak hours on January 7, January 8, and January 9, 2020, 

along the following corridors,  

• Army Navy Drive, from S Joyce St Street to 12th Street S (eastbound and 

westbound) 

• Crystal Drive, from Route 1 north of 33rd Street S to 15th Street (northbound)  

• Crystal Drive, from 15th Street to 27th Street (southbound) 

• S Eads St, from S Glebe Road (Route 120) to Army Navy Drive (northbound and 

southbound) 

Additionally, the travel times on Route 1, from S Glebe Rd to 12th St S (northbound and 

southbound) were collected from INRIX data.  

   Table VI-3 shows the processed travel time outputs.  

Table VI-3: Field and INRIX Travel Times 

Corridor From To AM Travel Time (s) PM Travel Time (s) 

Army Navy Drive, WB 12th St S Joyce St 143 161 

Army Navy Drive, EB S Joyce St 12th St 357 142 

S Eads St, NB S Glebe Rd Army Navy Dr 282 309 

S Eads St, SB Army Navy Dr S Glebe Rd 358 335 

Crystal Drive, NB 33rd St 15th St 325 305 

Crystal Drive, SB 15th St 27th St 244 307 

Route 1, NB* S Glebe Rd 12th St S 489 337 

Route 1, SB* 12th St S S Glebe Rd 289 421 

* Travel times on these routes were obtained using INRIX data. 

Arlington County provided the existing traffic signal timings that were used in the existing 

conditions VISSIM models. These signal timing plans are provided in Appendix Volume II: Data 

for reference. 

e) Number of Model Runs 
Ten (10) VISSIM model runs were performed for both the AM and PM models. The number of 

simulation runs were determined by the VDOT sample size determination tool, version 1.1. The 

measures of effectiveness (MOE) used in the tool is the travel time along Route 1. The results of 

the sample size determination tool are attached following this section of the appendix. 

2. Initial Model Calibration and Key Adjustments 
Initial simulation runs conducted using default driver behavior parameters showed that volume 

throughput calibration targets were generally met for all the study intersections. However, there 

are significant differences in travel time and queues along the study corridors, indicating that 

default driver behavior parameters do not replicate field conditions with sufficient accuracy. 

Hence, driver behavior parameters were adjusted through an iterative process to achieve results 

within the calibration targets. In particular, critical car following and lane changing parameters 

of the Wiedemann 74 model were adjusted for the initial calibration process.   

The results from the initial calibration was reviewed by Arlington County Transportation 

Engineering and Operations regarding timings and configuration. A review of the basic settings 

recommended several geometric adjustments mainly focusing on lane configuration and 

alignment as well as conflict points at the study intersections. All the basic settings comments 

were successfully addressed in the VISSIM model. The signal settings review found minor errors 

in coding of the signal timings for various study intersections. All applicable signal settings 

comments were addressed in the VISSIM model.  
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The following section provides details of the final calibration of the VISSIM model and the results 

for the AM and PM peak hours. 

3. Final Model Calibration 
The final calibration process is described below, and the calibrated model parameters are 

provided in Table VI-4. 

a) AM Peak Hour Calibration 
During the AM peak hour, the base model failed to model driver behavior accurately along Route 

1, Army Navy Dr, S Eads St, and Crystal Dr. The following is a summary of the changes that were 

made to the Wiedemann 74 driver behavior model along these routes to make the simulated 

travel times and queuing behavior more closely reflect the observed field conditions, and to bring 

the models into compliance with VDOT TOSAM guidelines. 

Route 1, northbound: 

Field observations indicated heavy congestion and queueing along northbound Route 1 from 27th 

St S to 23rd St S. Under such oversaturated conditions, traffic counts taken in congested locations 

capture throughput, not the actual demand (which is higher). Consequently, when throughput 

volumes are entered into the simulation model, the network congestion is not replicated in the 

model output. Although initial changes in the driver behavior parameters resulted in travel times 

more closely matching the field conditions, this came at the expense of reduced throughput 

within the congested link segments. Therefore, the northbound through volume input at Route 1 

at 23rd St was increased from 1,865 vehicles to 2,015 vehicles in order to achieve realistic queue 

lengths, while maintaining adequate volume throughput in the northbound direction.  

Additionally, for the congested link segments along Route 1 in the northbound direction, the 

Wiedemann 74 driver behavior model was modified as follows: 

• Average standstill distance changed from 6.6 to 7.5 ft 

• Additive part of safety distance changed from 2.0 to 2.5 ft 

• Multiplicative part of safety distance changed from 3.0 to 3.5 ft 

• Lane change behavior minimum headway changed from 1.6 ft to 1.8 ft.  

Army Navy Dr, both directions: 

• Average standstill distance changed from 6.6 to 3.0 ft 

• Safety distance reduction factor changed from 0.6 to 0.2 (to create more aggressive lane 

changing behavior for vehicles trying to access the turn lanes within a relatively short 

distance)  

S Eads St, both directions: 

• Average standstill distance changed from 6.6 to 8.0 ft 

• Additive part of safety distance changed from 2.0 to 3.0 ft 

• Multiplicative part of safety distance changed from 3.0 to 4.0 

 Crystal Dr, both directions: 

• Average standstill distance changed from 6.6 to 8.0 ft 

• Additive part of safety distance changed from 2.0 to 3.0 ft 

• Multiplicative part of safety distance changed from 3.0 to 4.0 

b) PM Peak Hour Calibration 
During the PM peak hour, the base model failed to model driver behavior accurately along Route 

1, S Eads St, Army Navy Dr, and Crystal Dr.  Although the model accurately processed the input 

volumes, the queue lengths were not realistic even after adjusting the driver behavior factors 
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during the initial calibration. The following is a summary of the changes that were made to the 

Wiedemann 74 driver behavior model along these routes to make the simulated travel times and 

queuing behavior more closely reflect the observed field conditions, and to bring the models into 

compliance with VDOT TOSAM guidelines. 

Route 1, northbound: 

• Average standstill distance changed from 6.6 to 8.0 ft 

• Additive part of safety distance changed from 2.0 to 5.0 ft 

• Multiplicative part of safety distance changed from 3.0 to 6.0 ft 

• Lane change behavior minimum headway changed from 1.6 to 2.2 ft 

Route 1, southbound: 

• Average standstill distance changed from 6.6 to 8.0 ft 

• Additive part of safety distance changed from 2.0 to 3.6 ft 

• Multiplicative part of safety distance changed from 3.0 to 4.5 ft 

• Lane change behavior minimum headway changed from 1.6 to 2.0 ft 

S Eads St, both directions: 

• Average standstill distance changed from 6.6 to 8.0 ft 

• Additive part of safety distance changed from 2.0 to 3.0 ft 

• Multiplicative part of safety distance changed from 3.0 to 4.0 ft 

• Lane change behavior minimum headway changed from 1.6 to 2.2 ft 

To further calibrate the queue lengths along S Eads St, the driving behavior on several segments 

along 20th St and 23rd St (which intersect S Eads St) were also modified as follows, creating more 

aggressive lane changing behavior for vehicles trying to access the destination lanes within a 

relatively short distance. 

• Safety distance reduction factor changed from 0.6 to 0.2 

Crystal Dr, both directions: 

• Average standstill distance changed from 6.6 to 8.0 ft 

• Additive part of safety distance changed from 2.0 to 4.5 ft 

• Multiplicative part of safety distance changed from 3.0 to 5.5 ft 

• Lane change behavior minimum headway changed from 1.6 to 2.0 ft 

Army Navy Dr, westbound: 

Along Army Navy Dr, especially at the intersection of Army Navy Dr at S Eads St, the westbound 

direction was experiencing unrealistically long queues due to the heavy volume of weaving 

traffic. Therefore, the Wiedemann 74 driver behavior model was modified as follows: 

• Average standstill distance changed from 6.6 to 3.0 ft 

• Safety distance reduction factor changed from 0.6 to 0.2 (to create more aggressive lane 

changing behavior for vehicles trying to access the destination lanes within a relatively 

short distance)  

The VISSIM travel time calibration and throughput volume calibration results for the AM and PM 

peak hour models are summarized in tables attached following this appendix section. 

4. Summary 
The changes to the input volumes and driver behavior model parameters yield model output that 

better matches the observed field conditions.  All volume throughputs yield GEH statistic values 

within the recommended range (i.e., all GEH values are less than 5).  Additionally, all travel times 

were calibrated to be within 1 minute of field collected travel times for routes with observed 
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travel times that are less than seven (7) minutes, and within fifteen percent (+/- 15%) for routes 

with observed travel times greater than seven minutes. VDOT TOSAM requirements for the traffic 

volume and travel time were also met.  

Modeled average and maximum queues were qualitatively assessed and were generally 

consistent with queues observed during field observations.  

Table VI-4 summarizes the final calibrated model parameters that were used in the calibrated 

VISSIM models.  The calibrated VISSIM models are provided along with this memorandum for 

review by Arlington County. 

Table VI-4: Final Model Calibration Parameters 
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Minimum headway 

[Front/Rear] (ft) 
1.6 1.6 1.6 1.8 1.6 1.6 1.6 2.0 2.0 2.2 

Safety distance 

reduction factor 
0.6 0.2 0.6 0.6 0.2 0.2 0.6 0.6 0.6 0.6 
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VII. Appendix G: Background Traffic Analysis 

1. Existing Conditions 
Following the calibration of the existing conditions VISSIM models using field-measured data in 

accordance with VDOT TOSAM Version 2.0 guidelines and the FHWA Traffic Analysis Toolbox Volume III: 

Guidelines for Applying Traffic Microsimulation Modeling Software, those VISSIM models were used to 

generate measures of effectiveness (MOEs) for the existing conditions. These analyses were performed 

based on traffic count data collected in November 2019, December 2019, and early March 2020 (prior to 

any significant pandemic impacts on travel patterns). WMATA and Arlington ART bus routes and stops 

were coded into the VISSIM models, along with current traffic signal timing and phasing plans. 

Delays and LOS were reported by intersection approach (i.e., northbound, southbound, eastbound, and 

westbound) as well as for the overall intersection. See Table VII-1 for the ranges of delay that correspond 

to each LOS for signalized and unsignalized intersections, as defined by the Highway Capacity Manual 

(HCM). LOS A represents free-flow conditions with minimal traffic delay, whereas LOS F represents 

conditions where traffic demand exceeds intersection capacity, often resulting in excessive delays and 

long queue lengths. LOS E may be tolerable in some central business districts. However, LOS F is typically 

considered to be unacceptable. 

Table VII-1: Level of Service (LOS) - Delay Ranges 

LOS 
Delay (seconds/vehicle) 

Signalized Intersections Unsignalized Intersections 

A ≤10 sec ≤10 sec 

B 10–20 sec 10–15 sec 

C 20–35 sec 15–25 sec 

D 35–55 sec 25–35 sec 

E 55–80 sec 35–50 sec 

F >80 sec >50 sec 
Source: Highway Capacity Manual, 6th Edition, TRB 

 

Figure VII-1 and Figure VII-2 are maps of the entire study area showing the AM and PM peak hour traffic 

operations, respectively, under existing conditions for all signalized and unsignalized intersections. 

During the AM peak hour, 3 intersections along Route 1 (at S Glebe Rd, 27th St S, and 23rd St S) as well as 

the intersection of 15th St S at the Route 1 interchange ramps currently operate at LOS D. The signal at 

the end of the off-ramp from the northbound I-395 Express Lanes to S Eads St (toward the Pentagon) also 

operates at LOS D. 

During the PM peak hour, the intersection of Army Navy Dr at S Eads St currently operates at LOS E. Three 

intersections along Route 1 (at S Glebe Rd, 23rd St S, and 20th St S) as well as the intersection of 15th St S 

at the Route 1 interchange ramps currently operate at LOS D. 
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Figure VII-1: Areawide LOS under Existing Conditions, AM Peak Hour 
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Figure VII-2: Areawide LOS under Existing Conditions, PM Peak Hour 
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2. 2040 Baseline Development Conditions 
The traffic simulation models representing the 2040 baseline development conditions were 

based on the previously calibrated existing conditions VISSIM models. Traffic volumes for the 

2040 baseline development conditions were generated using VISUM. The planned transportation 

network improvements expected to be completed by 2025 and 2040 were incorporated into the 

2040 VISSIM models. The model was changed based on approved plans shown in Table II-2 in 

the report. The following is a summary of those specific improvements that were incorporated 

into the models, including geometric modifications and traffic control modifications.  

Geometric modifications were made to the following road segments/intersections:  

• Army Navy Dr:   

o Repurposed the outer lane in each direction along Army Navy Dr between S Joyce 

St and S Hayes St as dedicated bus lanes  

o Reduced the number of through lanes from 3 lanes to 2 lanes along Army Navy 

Dr between S Hayes St and S Fern St 

o Reduced the number of through lanes from 3 lanes to 2 lanes along Army Navy 

Dr from S Eads St to S Fern St (WB), and add an exclusive WB left-turn lane  

o Reduced the number of through lanes from 2 lanes to 1 lane along Army Navy Dr 

between S Eads St and 12th St S  

o Removed the existing dedicated WB left-turn lane at Army Navy Dr and S Joyce 

St, and converted the former left-most through lane into a dedicated left turn 

lane 

o Removed the existing dedicated NB right-turn lane at Army Navy Dr and S Joyce 

St, and converted the former NB right-most through lane into a shared 

through/right-turn lane  

o Added a second WB left-turn lane at the Fashion Centre parking garage entrance 

o Tapered the Fashion Centre parking garage entrance and exit (reduced the 

entrance lanes from 4 lanes to 2 lanes; reduced the exit lanes from 4 lanes to 3 

lanes) 

o Added a dedicated EB left-turn lane at Army Navy Dr and S Eads St 

o Eliminated the WB left-turn movement at S Eads St and Army Navy Dr 

• Potomac Avenue: 

o Reduced the number of through lanes from 2 lanes to 1 lane along Potomac Ave 

between S Glebe Rd and Crystal Dr 

• 18th St S at S Fern St: 

o Removed the dedicated SB right-turn lane, EB left-turn lane, WB left-turn lane, 

and WB right-turn lane 

• 20th St S:  

o Added a through lane along 20th St S between Route 1 and Crystal Dr 

• 15th St S at S Eads St: 

o Added a separate SB right-turn lane 

• 15th St S at S Elm St: 

o Added a separate SB left-turn lane and a separate EB left-turn lane 

• 15th St S at S Grant St: 

o Added a separate EB left-turn lane 

• Transit Segments:  

o Added a dedicated median transit lane along 12th St between S Hayes St and 

Army Navy Dr 

o Added a dedicated curbside transit lane (repurposed from the existing NB parking 

lane) along Crystal Dr (NB) from 15th St S to Long Bridge Dr 
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o Realigned S Clark St between 15th St S and 12th St S to intersect 15th St S 

directly opposite from S Bell St; and reconfigured S Clark St to have the same 

lane configuration as existing S Bell St (i.e., 1 NB lane, 1 SB lane, 1 SB Bus-Only 

lane) 

o Extended the existing WMATA Metroway premium bus transit line along Crystal 

Dr northward then westward along 12th St S to S Hayes St, north to Army Navy 

Dr, and west to the Pentagon Satellite Parking Lot to turn around; continued 

Metroway transit line outbound east along Army Navy Dr, south on S Hayes St, 

east on 12th St S, and south on S Clark St to the existing Metroway line along SB 

S Bell St 

o Eliminated the EB and WB left-turn movements at 12th St S and Army Navy Dr 

o Added an EB through lane, a WB through lane (connecting to the newly-added 

median transit lane), and an exclusive WB right-turn lane at 12th St S and Army 

Navy Dr 

o Eliminated the EB left-turn movement at 12th St S and S Fern St 

o Eliminated the WB left-turn movement at 12th St S and S Elm St 

o Added dedicated EB and WB left-turn lanes at the realigned 15th St S and S Clark 

St/S Bell St intersection 

o Reduced the number of through lanes to 2 lanes along 15th St S (WB) from the 

realigned S Clark St to the Route 1 SB Ramp intersection 

Traffic control modifications include the following:  

• New signals were added at: 

o 12th St S at Army Navy Dr (converted from 2-way stop control) 

o S Eads St at 14th St S (converted from 2-way stop control) 

o S Eads St at 13rd St S (converted from 2-way stop control) 

o 15th St S at S Elm St (converted from 2-way stop control) 

o 15th St S at S Grant St/Pentagon Centre (converted from 2-way stop control) 

o 12th St S at S Elm St (converted from 2-way stop control) 

o 15th St S at S Clark St/S Bell St (realigned new intersection) 

• Signal timings were modified at: 

o Army Navy Dr at S Joyce St (added EBL protected/permitted phase, WBL protected 

only phase, and NBL protected/permitted phase) 

o Army Navy Dr at Fashion Centre parking garage entrance (converted WBL phase 

from protected/permitted to protected only) 

o Army Navy Dr at S Hayes St (added EB right turn phase; converted WBL, EBL, and 

SBL phase from protected/permitted to protected only) 

o Army Navy Dr at S Fern St (added WBL protected only phase)  

o Army Navy Dr at S Eads St (added SBL protected/permitted phase) 

o 12th St S at Long Bridge Dr (shared the same signal controller with new signal at 

12th St S and Army Navy Dr)  

o 12th St S at S Eads St (added WBL and EBL protected only phase) 

o 12th St S at S Fern St (added WBL protected only phase) 

o 12th St S at S Hayes St (added No Turn on Red restriction to the WBR movement) 

o 15th St S at Route 1 (coordinated with the realigned intersection at 15th St S and 

S Clark St/S Bell St) 

o 15th St S at S Eads St (added SBL and NBL protected/permitted phase) 

Route 1 at 23rd St S (converted EBL and WBL phase from permissive to protected-permitted) 

Figure VII-3 compares the number of turning movements, directional approaches, and intersections in the 

VISSIM microsimulation area that would operate at each Level of Service (LOS) under the baseline 
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development levels in 2040 versus existing conditions. This shows the number of locations operating at 

LOS D or worse would increase due to future development planned to occur through 2040. 

Figure VII-3: Intersection Level of Service Comparison – 2040 Baseline Development vs. Existing Conditions 

 

Figure VII-4 and Figure VII-5 are maps of the entire study area showing the AM and PM peak hour traffic 

operations, respectively, under existing conditions for all signalized and unsignalized intersections. 

During the AM peak hour, all of the intersections within the PDSP Planning Study limits would operate 

at LOS D or better. Beyond those limits, several key intersections would operate worse than LOS D 

including the following: 

• Route 1 at 23rd St S would operate at LOS F 

• Route 1 at S Glebe Rd would operate at LOS E 

• Crystal Dr at 27th St S would operate at LOS E 

• S Eads St at 23rd St S would operate at LOS E 

• 12th St S/Crystal Dr at Long Bridge Dr/S Clark St would operate at LOS E 

During the PM peak hour, all but one intersection would operate at LOS D or better within or adjacent to 

the PDSP Planning Study limits. S Fern St at 14th St S, an unsignalized intersection, would operate at LOS 

F. 12th St S/Crystal Dr at Long Bridge Dr/S Clark St and 15th St S at the Route 1 interchange ramps would 

operate at LOS E, along with 3 other intersections in the study area. 

The baseline development levels for the future conditions are based on projects that have been approved 

by Arlington County or are in the pipeline to be approved. Through this analysis, the study team was able 

to estimate a percentage increase in targeted development above the baseline levels that would likely 

result in excessive delays and queues at key intersections throughout the study area. Excessive delays 

are those which correspond to Levels of Service (LOS) E or F as defined by the Highway Capacity Manual. 

Excessive queues are those that extend back to or through an adjacent upstream intersection with a 

cross-street (i.e., intersections with private driveways are excluded).  



 

 

Pentagon City Phased Development Site Plan – Transportation Analysis – Appendix Vol. I November 2021 

Arlington County, Virginia 

VII. Appendix G: Background Traffic Analysis Page VII-7 

Figure VII-4: Areawide LOS with 2040 Baseline Development, AM Peak Hour 
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Figure VII-5: Areawide LOS with 2040 Baseline Development, PM Peak Hour 
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VIII. Appendix H: Targeted Development Traffic Analysis 
The 2040 targeted development scenario assumes a total level of development equal to 120% of the 2040 baseline 

development levels (i.e., the baseline development plus 20 percent). The intersection geometric configurations and signal 

phasing for the 2040 targeted development scenario were kept the same as the 2040 baseline development conditions. 

However, signal timings were optimized to accommodate the higher traffic volumes associated with the additional 

development.  

The following is a summary of the highlights from the traffic operations analysis for the 2040 targeted development 

scenario. 

Figure VIII-1 is a map of the entire study area showing the AM peak hour traffic operations under the targeted 

development scenario for all signalized and unsignalized intersections. This map shows that most of the intersections 

that would operate at LOS D or worse are located outside of the PDSP Planning Study limits, including several along the 

Route 1 corridor. 

Figure VIII-2 is a map of the entire study area showing the PM peak hour traffic operations under the targeted 

development scenario for all signalized and unsignalized intersections. 
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Figure VIII-1: Areawide LOS with 2040 Targeted Development, AM Peak Hour 
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Figure VIII-2: Areawide LOS with 2040 Targeted Development, PM Peak Hour 
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Figure VIII-3 compares the number of turning movements, directional approaches, and intersections in the VISSIM 

microsimulation area that would operate at each Level of Service (LOS) under the 2040 baseline development levels 

versus 2040 targeted development levels (i.e., baseline development plus 20%). This shows a relatively small increase in 

the number of locations that would operate at LOS D or worse under the targeted development scenario, except for a few 

movements and approaches during the PM peak hour. 

Figure VIII-3: Intersection Level of Service (LOS) Comparison – 2040 Targeted Development vs. Baseline Development 

 

 

Overall, the traffic operations for the 2040 targeted development levels (i.e., baseline development plus 20 percent) 

conditions would be worse than the 2040 baseline development conditions. To quantify the changes in the traffic 

conditions, the average travel times for general traffic and transit buses for the 2040 targeted development scenario were 

compared to the 2040 baseline development conditions, as shown in Figure VIII-4 and Figure VIII-5.  
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Figure VIII-4: Comparison of General Traffic Travel Times - 2040 Targeted vs. Baseline Development 

 

 

Figure VIII-5: Comparison of Bus Transit Travel Times – 2040 Targeted vs. Baseline Development 

 

 


