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Executive Summary 

The purpose of this transportation analysis is to inform the land use planning effort of the Pentagon City PDSP Planning 

Study by: 

• Identifying intersections within and adjacent to the Pentagon City PDSP Planning Study area that may operate 

near or at capacity with the baseline level of development that has been approved for 2040 

• Estimating the capacity and potential sensitivity of the transportation network to accommodate additional future 

development within the study area. A targeted development scenario was evaluated which represented a level of 

future development that could be accommodated, assuming certain key planned transportation network and 

transit improvement projects proposed for completion by 2040 have been constructed.  

This transportation analysis used traffic data collected in October 2019, November 2019, and February 2020 along with 

field-measured travel times and current signal timing and phasing plans to calibrate VISSIM microsimulation models of 

the existing conditions.  

The COG regional travel demand model was used to generate weekday AM and PM peak hour trip origin and destination 

matrices for the existing conditions as well as for 2040 baseline development conditions and 2040 additional 

development conditions. The level of baseline development assumed for 2040 was based on COG Round 9.1 Cooperative 

Land Use Forecasts using the development levels within Arlington County updated with more recent projections provided 

by Arlington County CPHD. The COG model was also used to generate daily trip production and attraction matrices based 

on transportation mode (i.e., mode split). Trip matrices and mode splits were also modeled for 2025 baseline development 

scenarios to help determine how incremental increases in future development would affect trip generation.  

The PDSP Planning Study area, also referred to in this study as the Development Focus Area, is located within 3 large 

traffic analysis zones in the COG travel model. Therefore, to obtain a more detailed view of the potential traffic impacts 

of additional development beyond the 2040 baseline levels, a VISUM mesoscale transportation model was developed 

with the COG zones subdivided into smaller zones. This model was used to determine more refined trip origin and 

destination matrices within the study area and to determine how these trips would travel throughout the street network. 

Post-processing was required to reflect more realistic travel patterns, adjusting several of the travel paths chosen by the 

VISUM model. VISUM was used to model the 2040 baseline development conditions, as well as 2025 baseline development 

scenarios to determine how incremental increases in future development would affect trip distribution onto the study 

area street network. The model output with these adjustments was used to develop the traffic volume projections for 

detailed analysis using VISSIM microsimulations. 

VISSIM was used to analyze the weekday AM and PM peak hour traffic operations for the existing conditions and 2040 

baseline development conditions. Traffic operations were evaluated in terms of weekday AM and PM peak hour 

intersection performance using the following measures of effectiveness (MOEs): Vehicle delay, level of Service (LOS), 

travel time for general traffic, travel time for bus transit vehicles, and queue lengths. Several 2025 baseline development 

scenarios were also evaluated using VISSIM and compared to the 2040 baseline development scenario as part of a 

sensitivity analysis to determine a correlation between incremental increases in future development and traffic 

operations. 
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The traffic analyses performed using VISSIM with the 2040 baseline development levels identified the following locations 

within the PDSP Planning Study area as the most sensitive to additional traffic growth caused by planned future 

development, based on overall intersection LOS: 

• Army Navy Dr at S Joyce St 

• Army Navy Dr at S Hayes St 

• Army Navy Dr at S Eads St 

• 12th St S/Crystal Dr at S Clark St/Long Bridge Dr 

• 12th St S at S Fern St 

• 12th St S at S Eads St 

• 15th St S at S Hayes St 

• 15th St S Existing Costco Driveway (future S Grant St) 

• 15th St S at S Eads St 

• 15th St S at Route 1 Ramps 

• S Fern St at 14th St S 

The following additional locations beyond the PDSP Planning Study area are the most sensitive to additional traffic 

growth above 2040 baseline development levels based on overall intersection LOS: 

• Route 1 at 20th St S 

• Route 1 at 23rd St S 

• Route 1 at S Glebe Rd 

• 20th St S at S Bell St 

• 23rd St S at S Eads St 

• 27th St S at S Clark St 

• Crystal Dr at 27th St S/Potomac Ave 

Generally, after adding roughly 20 percent more development density to the 2040 baseline scenario, the transportation 

network became stressed and exceeded capacity in some areas. However, the overall network still functioned to provide 

mobility throughout the study area. Beyond the additional density included in the targeted development scenario, the 

transportation network is sensitive to additional vehicle trips—especially at the locations noted above.  

This study did not evaluate changes in travel behavior beyond what is generated through the adopted MWCOG 

transportation model. For example, lasting impacts of the current pandemic are not estimated as the changes in travel 

behavior is unknown at this time. Additionally, the mode choices included in the model do not reflect additional 

Transportation Demand Management efforts. 

Traffic and land use forecasting is, at its core, an estimate. With the methods and assumptions used in this study there 

are also a few key caveats: 

• The preferred alternative from VDOT’s Route 1 Feasibility Study is not yet selected at the time of this report, and 

thus, no proposed changes to Route 1 as a result of that study were modeled. 

• The targeted development scenario in this analysis does not modify the mode splits generated from the COG 

models. 

• The targeted development scenario in this analysis does not include any forecasts for changes resulting from the 

COVID-19 pandemic.  

Given these two unknown factors, there is room within the future assumptions for some flexibility. 

Multi-Modal Transportation Assessments (MMTAs) will still be required for proposed developments within the area 

covered by the Pentagon City PDSP Planning Study and this Transportation Analysis. Those MMTAs will examine the 

mode splits and trip origins and destinations that are specific to each proposed development site.  
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Abbreviations 

ART – Arlington Transit 

BMC – Baltimore Metropolitan Council 

CBD – Central Business District 

COG – Metropolitan Washington Council of Governments 

CPHD – Arlington County Department of Community Planning, Housing, and Development 

DES – Arlington County Department of Environmental Services 

E – East; EB – Eastbound; EBL – Eastbound Left Turn 

FAMPO – Fredericksburg Area Metropolitan Planning Organization 

HCM – Highway Capacity Manual 

Hwy – Highway 

LOS – Level of Service 

MMTA – Multi-Modal Transportation Assessment 

MOE – Measure of Effectiveness 

MPO – Metropolitan Planning Organization 

N – North; NB – Northbound; NBL – Northbound Left Turn 

PDSP – Phased Development Site Plan 

Pkwy - Parkway 

Rd – Road 

S – South; SB – Southbound; SBL – Southbound Left Turn 

SQFT – Square Feet 

St – Street 

TAZ – Traffic Analysis Zone 

TOSAM – Traffic Operations and Safety Analysis Manual 

TPB – Transportation Planning Board 

VDOT – Virginia Department of Transportation 

W – West; WB – Westbound; WBL – Westbound Left Turn 

WMATA – Washington Metropolitan Area Transit Authority 
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I. Introduction 

A. Purpose of this Study 
The Pentagon City area is an urban, multimodal-focused area located adjacent to the Pentagon and is 

served by Interstate 395 and several important regional transportation options. This area is an attractive 

place for businesses and residents as is evidenced by a surge in recent development proposals and the 

announcement of Amazon HQ 2. The interest in additional development has prompted Arlington County 

to study the impacts and feasibility of increased density in the neighborhood.   

Arlington County, under a separate but coordinated effort, is updating the Pentagon City Phased 

Development Site Plan (PDSP) Planning Study.  The anticipated goal of the Planning Study is to define 

the vision, goals, policies, land uses, density, planning and urban design guidelines, local infrastructure 

capacity, and community facilities necessary to support future growth. 

This transportation analysis supplements the Pentagon City PDSP Planning Study by evaluating the 

impact of increasing density on the transportation network. This analysis includes macro- and micro-

simulation traffic models of the Pentagon City/Crystal City areas. The analysis and results will ultimately 

be used to inform the planning analysis, as well as become an operational and planning tool to evaluate 

projects. The intent of this transportation analysis is to act as a neighborhood-level traffic impact analysis 

for general changes to land use. The transportation analysis will also incorporate several large planned 

Capital Improvement Projects into the future land use and transportation network. 

Multi-Modal Transportation Assessments (MMTAs) will still be required for proposed developments within 

the area covered by the Pentagon City PDSP Planning Study and this Transportation Analysis. Those 

MMTAs will examine the mode splits and trip origins and destinations that are specific to each proposed 

development site as well as the impacts of the site generated trips.  

B. The Study Area 
The transportation analysis study area encompasses three areas collectively known as the National 

Landing Business Improvement District (BID). The National Landing BID includes the Pentagon City, 

Crystal City, and Potomac Yard-Arlington neighborhoods. A map of the transportation analysis study area 

is shown in Figure I-1. This map highlights two areas:  

(1) The boundary of the area covered by the microsimulation analysis. 

(2) The study area for the County’s separate ongoing PDSP Planning Study. 

The study area includes both automobile-based and public transit-based travel options. 

1. Public Transit 
The study area is served by the Washington Metropolitan Area Transit Authority (WMATA) 

Metrorail (Metro) Blue Line and Yellow Line. These two Metro lines link the study area to 

Alexandria and Springfield to the south and to downtown Washington DC to the north. The four 

Metro stations located within or near the study area are Pentagon City, Crystal City, Pentagon, 

and National Airport. The approximate locations of the entrances to these stations are shown on 

the study area map.  

Seven different bus routes also serve the study area (see Figure I-2). Four of the routes are 

operated by WMATA, including the Metroway premium bus service. The three remaining routes 

are run by Arlington Transit (ART). Additional details for these bus routes are provided in Table I-

1. Several of the planned transportation projects for the study area focus on implementing new 

sections of the Metroway and improving transit in the study area. 
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Figure I-1: Map of the Transportation Analysis Study Area 
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Figure I-2: Map of Existing Bus Routes Serving the Study Area 
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Table I-1: Existing Bus Service in the Study Area 

Bus Route 
Service 

Type 
Start End 

Approx. AM 

Peak Headway 

(minutes) 

Approx. PM 

Peak Headway 

(minutes) 

ART 43 Local 
Courthouse 

Metro 

Crystal City 

Metro & VRE 
10 10 

ART 84 Local Douglas Park 
Pentagon City 

Metro 
18 20 

ART 87 Local 
Shirlington 

Transit Center 

Pentagon 

Metro 
20 20 

WMATA 10A Local 
Huntington 

Metro 

Pentagon 

Metro 
30 30 

WMATA 16G,H Local 

Arlington Mill, 

Baileys 

Crossroads 

Pentagon City 

Metro 
12 12 

WMATA 23B Local Ballston Metro 
Crystal City 

Metro 
25 25 

WMATA Metroway Local 
Braddock Rd 

Metro 

Pentagon City 

Metro 
8 8 

 

2. Roadway Network 
The roadway network in the study area consists of several major local streets as well as several 

key regional roadways. Major local streets within the study area and the immediately adjacent 

neighborhoods include: 

• Army Navy Drive 

• South Hayes Street 

• South Eads Street 

• Crystal Drive 

• 18th Street South 

• 15th Street South (which has a grade-separated interchange with US-1) 

• 23rd Street South 

Within the transportation analysis study area, there are 70 intersections that were included in the 

microsimulation analysis (Note: Only 69 were included for Existing Conditions analysis). These 

locations are shown on the GIS-based map in Figure II-1 in the next section and comprised of 

both signalized and unsignalized intersections and signalized pedestrian-only crossings. 

The key regional roadways serving the study area are as follows: 

• I-395 

• Route 1 (Richmond Highway) 

• Route 110 (which connects to I-66) 

• Route 27 (Washington Boulevard) 

• Route 120 (South Glebe Road) 
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C. Study Methodology 

1. Scenarios  
For the purposes of informing the PDSP Planning study, several scenarios were analyzed using 

the methods outlined below and in the Appendices.  

• 2020 Existing Conditions: Calibrated using existing data and land use 

• 2040 Baseline Conditions: Includes planned transportation system changes and 

forecasted land use changes 

• 2040 Targeted Development: Builds on the land use and transportation network from 

the 2040 Baseline scenario by adding additional density in the study area 

Additionally, a 2025 Baseline Conditions scenario was used as a background step to help 

estimate the scale of additional density that should be considered in the 2040 Targeted 

Development scenario.  

2. Volumes and Analysis 
Arlington County measured the existing traffic levels within the study area, understanding that 

those volumes are directly correlated to the existing development levels within the study area. A 

baseline level of future development was established based on previously approved projects. 

Future traffic levels associated with the baseline development were forecasted using the regional 

Metropolitan Planning Organization’s (MPO) travel model. Traffic simulations were used to 

determine how the intersections within the study area would perform when carrying these future 

traffic levels during typical weekday morning and evening peak travel hours. A sensitivity analysis 

was subsequently performed to estimate the amount of additional peak hour trips above the 

baseline levels that could be accommodated by the local street network without incurring 

excessive delays and while still providing mobility through the study area.. An outline of the 

general approach followed to complete this study is provided in Appendix A. 

3. Standards and Assumptions 
Within the study area, the Virginia Department of Transportation (VDOT) maintains Interstate 395, 

Route 1 (Richmond Highway), Route 110, Route 233 (Airport Access Road), and Route 120 (South 

Glebe Road). Arlington County maintains all other streets within the study area, as well as the 

traffic signals on the aforementioned VDOT roadways. VDOT has established standards for 

performing traffic operations analyses in the Traffic Operations and Safety Analysis Manual 

(TOSAM), which is applicable to all projects that may ultimately be submitted to VDOT for review. 

All analyses conducted for this study adhere to the direction and guidance established in the 

TOSAM. Additional guidance was provided by Arlington County Department of Environmental 

Services (DES) staff and through various Arlington County planning documents. A comprehensive 

list of the guidance documents used to complete this study is provided in Appendix B. 

4. Programs and Tools 
This study required modeling and analysis at three levels of detail: Macroscopic (broad), 

mesoscopic (medium), and microscopic (fine). At the macroscopic level, Cube software was used 

to measure vehicular travel patterns (including transit usage) to and from the study area on a 

regional scale and to estimate how those patterns might adjust due to future changes in land use 

and development types and densities.  
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Next, at the mesoscopic level, VISUM software was used to estimate the specific paths of vehicles 

traveling into, out of, and within the study area accounting for constraints such as intersection 

lane configurations and signal timings, the latter of which were optimized using Synchro software.  

At the microscopic level, VISSIM software was used to develop and run microsimulations of traffic 

and pedestrian behavior based on the mesoscopic vehicle travel paths, or routes. Custom 

spreadsheets were used throughout the process to tabulate traffic volume data, manage trip 

origin-destination matrices, and tabulate the VISSIM traffic operations simulation results for 

comparison and analysis. 

5. Future Development Scenario Trip Forecasting 
The number of new vehicle trips that would be generated by the proposed additional 

development is called the estimated trip budget for that development. The trip budget is not 

associated with any specific types of future development. It establishes 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). MMTAs 

will still be required for new developments to determine how much of the trip budget will be 

consumed by each new project. 
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II. Travel Demand Modeling 
This Pentagon City PDSP Transportation Analysis evaluates the anticipated effects that increasing levels of 

development will have on traffic operations across a large study area. It assumes that multiple individual 

proposed developments will contribute to these impacts, and the effects will be observed at many locations 

throughout the roadway network within the study area. When evaluating the traffic impacts of trips generated by 

a single development, it is often sufficient to calculate those trips using formulas or charts. However, estimating 

trips generated by multiple developments spread across a large area requires a more robust forecasting method 

involving data-intensive travel demand modeling. This modeling is performed on a regional scale and then 

refined at a sub-regional level (represented by the PDSP study area) such that the model results can be applied 

to individual streets and intersections at the local level. 

This section of the report describes the various types of traffic data that were collected to support the modeling 

efforts, the land use and development assumptions used (with changes in population and employment used as a 

proxy for square feet of development), and planned future modifications to the existing roadway network 

incorporated into the models. 

A. Existing Traffic Data 

1. Traffic Counts 
Traffic count data used in this study was obtained from prior Arlington County data collection 

efforts, and additional data was collected specifically for this study. The County-supplied counts 

were performed in October 2019, and the counts performed specifically for this study were 

conducted in November 2019 and February 2020. These counts were collected before traffic was 

impacted by COVID-19 pandemic related closures.  The locations of the traffic counts performed 

are shown on the GIS-based map in Figure II-1. 

Some locations have multiple sets of count data available. Since the counts that were provided 

by Arlington County included pedestrian and bicycle volumes, those counts were used at all 

locations where available. However, the traffic counts that were conducted specifically for this 

study covered several locations that were not included in the Arlington County data set, such as 

unsignalized intersections and signalized mid-block pedestrian crossings. Therefore, the counts 

at these locations were used in this study to supplement the data provided by the County.  

The additional counts performed in February 2020 covered the four recently installed signals 

along South Eads St north of Army Navy Drive at the ramps to and from the I-395 Express Lanes 

and on the Pentagon Reservation. These intersections were not originally included in the study 

area; however, it was determined they should be included in the traffic microsimulation models 

to accurately reflect the metering of traffic entering the study area from the Express Lanes. 

The true weekday AM and PM peak hours varies from location to location for numerous 

intersections located throughout the study area. A uniform AM and PM peak hour is used for the 

entire study area, which would ensure the traffic simulation models represent the conditions from 

a specific time period and facilitate the model calibration. This method could result in the 

measures of effectiveness at some intersections not always reflecting the true peak traffic 

demand.  Based on the average peak hours from all of the traffic counts, the study’s AM and PM 

peak hours were defined as 8:00 AM to 9:00 AM and 4:45 PM to 5:45 PM, respectively. 

The traffic analysis model includes the hour preceding and following the defined peak hour in 

the simulation. The pre-peak and post-peak hour volumes used in the model were based on the 

average relationship between these “shoulder hour” volumes and the traffic count volume during 

the true AM and PM peak hours (which vary from location to location) at each intersection. 
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Figure II-1: Traffic Count Data Collection Locations 
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2. Vehicular Travel Times 
Travel time data used in this study were obtained from field travel time runs and INRIX data. 

Field travel time runs were performed during peak hours on Jan 7, Jan 8, and Jan 9, 2020, along 

the following corridors:  

• Army Navy Dr, from S Joyce St to 12th St S (eastbound and westbound) 

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

• Crystal Dr, from 15th St to 27th St (southbound) 

• S Eads St, from S Glebe Rd (Route 120) to Army Navy Dr (northbound and southbound) 

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

southbound) were also collected from INRIX data. 

The routes along which existing travel time data was collected are shown in Figure II-2. The 

posted speed limit is 35 mph on Army Navy Dr, and Route 1, 30 mph on S Eads St, and 25 mph 

on Crystal Dr. 

3. Transit Conditions 
Traffic count data collected in 2019 was used to determine vehicle classification volumes at 

select locations within the study area. The potential for transit usage can be inferred by the 

percent volume of buses.  Table II-1 shows the percentage of buses versus other vehicle types 

observed at select count locations within the study area.  

Table II-1: Buses as a Percentage of Total Vehicles 

Street Segment AM Peak Hour PM Peak Hour Daily 

Army Navy Dr between S Joyce St and S Hayes St 5.0% 2.6% 4.2% 

20th St S between S Eads St and Richmond Hwy 1.4% 1.1% 1.0% 

S Eads St between 13th St S and 14th St S 4.5% 3.7% 4.2% 

S Fern St between Army Navy Dr and 12th St S 1.5% 1.3% 1.2% 

18th St S between S Bell St and Crystal Dr 2.9% 3.0% 3.7% 

Note that the bus percentage along Army Navy Drive could be slightly inflated due to the charter 

buses that frequently travel there.  All other percentages fall within the expected range. 
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Figure II-2: Travel Time Data Collection Corridors 
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4. Bicycle and Pedestrian Conditions 
Throughout the study area, there are many on-street bike lanes and other bicycle facilities. Nearby 

regional trails include the Mount Vernon Trail along the George Washington Memorial Pkwy (with 

a direct trail connection to Crystal Dr in the study area) and Arlington’s Four Mile Run Trail. Other 

nearby local trails and shared-use paths include Alexandria’s Four Mile Run Trail and Nature Path, 

the Potomac Yard Trail along Potomac Ave, the Washington Blvd Trail, the Route 1 Path south of 

Four Mile Run, and the Long Bridge Park Path. Near the Crystal City Metro station, there are 

facilities for bicyclists to ride north-south and east-west of the station. In general, the bicycle 

network within and in proximity to the study area includes more north-south bike facilities than 

east-west bike facilities. Bicycle volumes are expected to be greatest where such facilities are 

provided. Figure II-3 is a map showing the existing network of bicycle facilities within and near 

the study area, including bike lanes, off-street trails and paths, and Capital Bikeshare stations. 

The Army Navy Dr and Crystal Dr corridors are expected to have a high number of pedestrians 

crossing the street as workers at the Pentagon and other office buildings walk to adjacent dining 

and retail options. Pedestrians using crosswalks and bicyclists in the travel lanes and bike lanes 

were counted during the weekday AM and PM peak hours for the study intersections.  Examining 

the traffic count data collected in the study area shows that the data corroborates the 

expectations for pedestrian and bicyclist demand. The travel demand modeling and traffic 

microsimulation analysis for this transportation study accounts for the current and anticipated 

future growth in pedestrian and bicyclist volumes.  
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Figure II-3: Existing Bicycle Network Map 
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B. Travel Demand Model 

1. Model Validation Background 
The Pentagon City PDSP Planning Study area is an urbanized central business district (CBD).  The 

study assumed that most of the trips associated within this study area originate outside of the 

study area limits. Therefore, the Metropolitan Washington Council of Governments (COG) regional 

travel model version 2.3, build 75, was used to estimate the number of trips associated with the 

study’s development levels for design years, 2025 and 2040. COG has calibrated this version of 

their travel model to 2007 conditions and validated to 2010 conditions. Calibration ensures the 

model is producing accurate results, and validation ensures the model is producing consistent 

results. 

The COG model was run using the updated land use assumptions and planned transportation 

network improvements provided by Arlington County, which are shown in Table II-2. These 

assumptions were used as the basis for the traffic volume forecast. The traffic volume forecasts 

are based on the automobile mode trip projections from the mode choice model of the COG travel 

demand model. 

The COG model was used to estimate existing condition (2020) trip origins and destinations. The 

COG model was further refined and optimized with VISUM.  The VISUM output was subsequently 

reviewed for reasonableness to ensure that the model did not send trips along unrealistic routes 

through the study area. The review led to several modeled trip routes being adjusted using 

engineering judgment to reflect more natural travel patterns. 

The VISSIM microsimulation and analysis used the intersection turning movement volume 

forecasts from the VISUM optimization. 

Refer to Appendix C for a detailed account of the regional travel demand modeling assumptions 

and methodology used for the future baseline development conditions. 

2. Land Use Assumptions 
The land use and demographic assumptions that were used as input data for the regional travel 

demand model were based upon the COG Round 9.1 Cooperative Land Use Forecasts. These are 

population, household, and employment forecasts updated regularly by COG using information 

about planned future development provided by the COG/Transportation Planning Board (TPB) 

member jurisdictions, adjacent Baltimore Metropolitan Council (BMC) jurisdictions, adjacent 

Fredericksburg Area Metropolitan Planning Organization (FAMPO) jurisdictions, and other 

adjacent counties in Southern Maryland, Northern Virginia, and West Virginia’s Eastern 

Panhandle. 

The seven (7) localities in the region whose land uses have the greatest influence on trip patterns 

to and from the PDSP Planning Study area are as follows, listed in order from most impact to 

least impact: 

• Fairfax County, VA 

• City of Alexandria, VA 

• Prince George’s County, MD 

• Prince William County, VA 

• Washington, DC 

• Montgomery County, MD 

• Loudoun County, VA 

The Round 9.1 forecasts were adopted in October 2018 and include projections for 2015 through 

2045 in 5-year increments. 
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The region covered by the Cooperative Land Use Forecasts consists of 3,722 Traffic Analysis 

Zones (TAZs). The PDSP Planning Study area encompasses TAZs 1492, 1493, and 1504. There are 

18 TAZs adjacent to these three zones that generate a significant number of the trips entering 

and existing the PDSP study area TAZs.  The remaining 3,701 zones are included for forecasting 

purposes, since a small number of trips also travel between those zones and the PDSP Planning 

Study area zones.  Figure II-4 is a GIS-based local map showing the TAZs along with the PDSP 

Planning Study area boundary and an outline of the traffic microsimulation analysis area.  

The Arlington County Department of Community Planning, Housing, and Development (CPHD) 

revised population, household, and employment data for select TAZs within the county in support 

of the Realignment of Columbia Pike/Washington Boulevard Interchange study, which is adjacent 

to the Pentagon City PDSP Transportation Analysis study area. Therefore, CPHD provided these 

revisions for use in the travel forecasting effort for the transportation analysis. These revised 

forecasts are more current than the information included in the Round 9.1 forecasts for the 

county’s TAZs and ensured that this transportation analysis would be based on the latest land 

use and demographic data available and would be consistent with the analysis being performed 

by others for the adjacent project. 
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Figure II-4: Map of Study Area Boundaries with Traffic Analysis Zones (TAZs) 
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3. Future Year Model Characteristics 
There are several planned transportation projects that would modify the roadway network and 

alter the transit operations within the PDSP Transportation Analysis study area by 2025 and 2040. 

Table II-2 identifies these projects, which are in various stages of the planning process, and 

provides a general description of the features of each project. 

Only the projects listed in Table II-2 were incorporated into the COG macroscopic (broad scale) 

travel demand models, VISUM mesoscopic (medium scale) models, and/or VISSIM microsimulation 

(fine scale) models used in this transportation analysis. However, projects were not included if 

the size of the project is incompatible with the scale of the model (e.g., turn lanes and traffic 

signals are not included in the macroscale models but are included in the mesoscale and 

microsimulation models). 

Table II-2: Planned Transportation Projects Included in Models 

Include in 

Model 

Year 

Project Name Project Description 

2025, 

2040 
Army Navy Drive Complete Street 

• Repurpose travel lanes as dedicated bus lanes 

• Repurpose travel lanes to accommodate protected 

bike lanes 

• Additional WB left-turn lane at Fashion Centre parking 

garage entrance 

• New pedestrian crossings at Fashion Centre and at S 

Hayes St 

2025, 

2040 

12th St South Complete Street / Transitway 

Segment II 

• Repurpose travel lanes as dedicated bus lanes 

• Add new traffic signal at Army Navy Dr 

2025, 

2040 
Transitway Segments I, III, and IV 

• Repurpose travel lanes as dedicated bus lanes 

• Extend WMATA Metroway BRT service along segments 

of Crystal Dr, 12th St S, S Hayes St, Army Navy Dr, S 

Clark St, and S Bell St 

• Add new signal at 12th St S and S Elm St  

• Signal phasing modifications to accommodate 

protected bus movements 

2020, 

2025, 

2040 

Potomac Avenue Complete Street 
• Repurpose travel lanes to accommodate protected 

bike lanes 

2025, 

2040 
18th St South Complete Street 

• Modify lane configuration to shorten pedestrian 

crossings and extend protected bike lane buffers 

closer to the intersections 

2025, 

2040 

Met Park Traffic Signal Additions and 

Modifications 

• Modify signal at 15th St S and S Eads St 

• Add new signal at S Eads St and 14th St S 

• Add new signal at S Eads St and 13rd St S 

• Add new signal at 15th St S and S Elm St 

2025, 

2040 

Skyview @ Pentagon Centre Development 

New Traffic Signal 

• New Signal at 15th St S and S Grant St (a.k.a. 15th St S 

at Costco) 

2040 15th St South – Clark-Bell Extension 

• New signal at 15th St S and realigned S Clark St/S Bell 

St are included 

• *Reconfiguration of 15th St S is excluded* 

2025, 

2040 

Boundary Channel Drive Interchange 

(VDOT Design-Build) 

• Reconfigured ramps to improve access to and from 

Boundary Channel Dr (connects to PDSP Planning 

Study area via Long Bridge Dr and 12th St S) 

2020, 

2025, 

2040 

27th St S and Crystal Dr 2-Way Conversion 
• Reconfigured Crystal Dr and 27th St S to carry bi-

directional traffic flow 

2020, 

2025, 

2040 

Clark Street Demolition 
• Removal of S Clark St overpasses between 12th St S 

and 20th St S 
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A map showing all planned transportation-related projects within the wider Crystal City and 

Pentagon City area beyond the immediate vicinity of the PDSP Planning Study limits is provided 

in Appendix G.  There are several projects shown on the map in the appendix that were excluded 

from the travel demand models based on feedback from Arlington County staff. Projects were 

excluded if they were deemed to have a negligible impact on the roadway network (e.g., no 

changes to lanes, only impacts are outside the roadway curb lines, etc.) or if their completion 

schedules were beyond 2040. 

Table II-3 lists the projects from the map that were partially or wholly excluded from the models 

and the justifications for their exclusion. 

Table II-3: Projects Excluded from the Models 

Project Reason for Exclusion from Model 

Pentagon City Multimodal Phase II 
Consists of sidewalk and landscaping improvements that do not affect 

roadway capacity or traffic operations 

South Eads Street Improvements – Phase I Changes do not impact roadway capacity or traffic operations 

23rd Street South – Phase I 
Under construction, but consists of sidewalk improvements that do not affect 

roadway capacity or traffic operations  

23rd Street South – Phase II 
Long-term project in the Crystal City Sector Plan is too conceptual or 

tentative to incorporate into the models 

15th Street South – Clark-Bell Extension Only minor elements of this project were excluded from this study 

National Airport Off-Ramp No preferred alternative has been selected 

18th Street South – South Bell Street to Crystal Drive 
Long-term project in the Crystal City Sector Plan is too conceptual or 

tentative to incorporate into the models 

20th Street South – Crystal Drive to South Eads Street 
Long-term project in the Crystal City Sector Plan is too conceptual or 

tentative to incorporate into the models 

15th Street South Complete Street Design has not been finalized 

Route 1 Pedestrian Improvements Project will not affect roadway capacity or traffic operations 

Route 1 Ramps at 15th Street South Design has not been finalized 

CC2DCA Pedestrian Bridge Project will not affect roadway capacity or traffic operations 

Route 1 At-Grade Conversion (VDOT) 

Long-term project is too conceptual or tentative to be included in the 

models; VDOT is undertaking the analysis for the Route 1 project and 

coordination with this study is ongoing 

C. Mode Choice 
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 zone level, such as the proximity of 

populations to transit stops and stations, availability of paths and sidewalks, household income, and 

travel times for transit vehicles versus personal and carpool vehicles. An in-depth discussion of the COG 

model mode choice assumptions and process is provided in Appendix D. 

However, as stated previously in this report, MMTAs will still be required for proposed developments 

within the study area. Those MMTAs will examine the mode splits and trip origins and destinations that 

are specific to each proposed development site, which is a more detailed level of evaluation than the 

COG model is capable of performing. 

D. Future Developments 
CPHD revised population, household, and employment data for select zones within the county in support 

of the Realignment of Columbia Pike/Washington Boulevard Interchange Study, which is adjacent to the 

Pentagon City PDSP Transportation Analysis study area. CPHD provided these revisions for use in the 

travel forecasting effort for the transportation analysis. The revised forecasts are more current than the 

information included in the Round 9.1 forecasts for the county’s zones and ensured that this 
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transportation analysis would be based on the latest land use and demographic data available and would 

be consistent with the analysis being performed by others for the adjacent project. 

According to CPHD, Forecast Round 9.1 was updated to reflect the following: 

1) Development status changes of approved, under construction, completed, or demolished projects 

as of 1st Quarter 2019. 

2) Office Vacancy rates were updated as of 2nd Quarter 2019. 

3) Projected job counts for TAZ 1493 and TAZ 1501 based on March 2019 County Board approval of 

a performance-based economic incentive package for Amazon HQ 2. Because of the complexity 

of the forecasting systems and methodologies compared with what is known about Amazon’s 

specific space per employee needs, proxy square footages were included in calculations to derive 

the published employee estimates.  Therefore, the square footage amounts factored into the 

calculations do not reflect the anticipated development potential that Amazon has thus far 

expressed it intends to build for its Arlington headquarters.  

Figure II-5 is a map that lists the planned developments within the PDSP planning study area and shows 

their locations. The impacts of these developments on the number of households, population, and 

employment in the study area were included in the travel model used to forecast future traffic volumes. 

CPHD revised the square footage and jobs calculations for the study area as follows: 

• Amazon-related office development at Met Park and PenPlace combined (located in TAZ 1493) 

are anticipated to accommodate an estimated 25,500 jobs.  At a rate of 200 square feet for 

employee (Forecast 9.1 methodological assumption), 25,500 jobs equate to 5,100,000 square 

feet. 

• An additional 670,000 square feet was added due to a 90 percent occupancy rate, totaling 

5,770,000 square feet (located in TAZ 1493). 

• An additional 12,000 jobs were added to Block M of the Crystal City Sector Plan (defined as the 

area bordered by Route 1, 23rd St S, Crystal Dr, and 20th St S) to reflect the possibility of a total of 

37,500 potential jobs, which are assumed to be accommodated in an estimated 8,340,000 square 

feet. TAZ 1501 includes Block M of the Sector Plan. 

See Table II-4 for a summary of the updated employment forecasts by area. 

Table II-4: Updated CPHD Employment Forecasts 

Area 
Forecast 

Year 

Office  

(SQFT) 
Occupied Space (SQFT *0.9) 

Jobs 

(Occupied Space / 200) 

Met Park 2025 2,780,000 2,502,000 12,510 

Pen Place (East Side) 2030 1,730,000 1,557,000 7,785 

Pen Place (West Side) 2030 1,160,000 1,044,000 5,220 

TAZ 1501* 2035 2,670,000 2,400,000 12,000 

* 12,000 jobs estimated to deliver by 2035 could occur in various locations.  For this study, these jobs were assigned to TAZ 1501. 

The Round 9.1 Forecasts with the adjustments from Arlington County CPHD described above form the 

2025 and 2040 Baseline Development levels that were evaluated in this transportation analysis. 

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 in Appendix C. This 

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

analysis for this study. 
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Figure II-5: Planned Developments Near the Study Area 
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E. Future Year Volume Forecasts 

1. Development-Related Traffic Growth 
The COG travel model was the initial step of the process to forecast the 2040 traffic volumes for 

the transportation analysis. Table II-5 shows the percent change in the number of trips that travel 

to or from the PDSP planning study area and some location outside the study area, trips that 

begin and end in the parts of Arlington adjacent to the study area without ever entering the study 

area, and trips that begin and end within the study area without ever leaving the study area. 

Table II-5: Change in Trips due to Future Development 

COG Model Estimated Peak Hour PDSP Planning Study Area Trips 

Percent Change due to 

Future Development: 

Existing to 2040 

AM PM 

To/From Washington DC and Points North and East 26% 28% 

To/From Fairfax County and Points South and West 22% 28% 

To/From Alexandria, Southern Maryland, and Points Southeast 45% 80% 

To/From Reagan National Airport 37% 11% 

To/From adjacent areas of Arlington 65% 72% 

Within adjacent areas of Arlington but outside the PDSP Planning Study Area 5% -7% 

Only within PDSP Planning Study Area 73% 50% 

ALL TRIPS 29% 34% 

There are many factors that affect how the COG model estimates the number of trips and how it 

determines where those trips go. The most notable influences are population, households, 

employment, and the roadway capacity and availability of transit service between where people 

live and where jobs are located. Most of these factors are related to development patterns. 

Therefore, it is reasonable to assume the changes in trips associated with the PDSP planning 

study area between existing conditions and 2040 are due to future development. 

The values shown in Table II-5 indicate there would be an increase in the number of trips that 

travel to or from the PDSP planning study area and some location outside the study area. The 

largest percentage increases would occur among trips between the study area and adjacent parts 

of Arlington during both the AM and PM peak hours, and among trips between the study area and 

Alexandria and Southern Maryland during the PM peak hour only. The change in trips that remain 

entirely within the sections of Arlington adjacent to the study area would be less than 10 percent. 

The number of trips that are entirely within the study area would increase by approximately 50 

percent to 75 percent, which indicate a different mix of residential and commercial development 

in the future that reduces the need for people living within the study area to travel outside of the 

study area to work or shop. 

2. VISUM Modeling and Adjustments 
As explained in the Model Validation Background section, VISUM software was used to refine the 

future year trip origin and destination patterns and was reviewed for reasonableness. Without the 

VISUM changes, the VISSIM microsimulation models would experience gridlock conditions that 

would decrease the accuracy and reliability of the analysis results. A detailed discussion of the 

VISUM modeling process and results can be found in Appendix E. 
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III. Background Scenarios 
This section describes the analysis methods and assumptions used to assess traffic operations in the study area, 

as well as the results of those analyses. Traffic simulation models were used to evaluate the performance of the 

existing street network during typical weekday morning and evening peak hours with traffic volumes 

corresponding to existing levels of development. These models were also used to assess the performance of the 

street network with certain planned improvements during these same time periods with traffic volumes 

corresponding to projected future development levels. The purpose of these background scenario analyses is to 

show the change in traffic operations in the future (corresponding to previously approved levels of additional 

development) compared to existing conditions. 

A. Existing Development and Network 

1. VISSIM Calibration 
Traffic operations in the study area were modeled using VISSIM microsimulation software. 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. 

The calibration process for this study followed the guidance from the VDOT TOSAM version 2.0, 

as well as the VDOT VISSIM User Guide version 2.0 and additional guidance in the project scope 

of services provided by Arlington County. The VISSIM 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 also included in these models. 

A summary of the model calibration process, including discussion of calibration targets, vehicle 

and driver parameters, and the adjustments that were made to comply with the TOSAM 

requirements is provided in Appendix F. 

2. Traffic Operations Analysis 
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.  

AM and PM peak hour delays, levels of service (LOS), average queue lengths, and maximum queue 

lengths were measured from the simulations for each turning movement (i.e., left turn, through, 

and right turn) at each of the 69 signalized and unsignalized intersections that were included in 

the existing conditions models. 

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

and westbound) as well as for the overall intersection. See Table III-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. Travel times for the general 

traffic along the roads identified in Figure II-2 and for all transit bus routes in the study area were 

also measured from the simulation. The detailed VISSIM analysis results, including unsignalized 

and signalized intersections, are provided in Appendix G and Appendix N. 
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Table III-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 III-1 and Figure III-2 are maps of the development focus area showing the AM and PM 

peak hour traffic operations, respectively, under existing conditions at signalized intersections. 

The development focus area consists of the COG travel demand model traffic analysis zones that 

include the Pentagon City PDSP Planning Study area. These maps show the LOS for each 

signalized intersection within and adjacent to the development focus area. LOS are shown for 

each direction approaching the intersection and for each overall intersection. These LOS are 

based on the delay thresholds (in seconds per vehicle) established in the HCM for signalized 

intersections.  

The AM analysis results indicate all signalized intersections are operating at LOS D or better 

within the development focus area.  Also, all directional approaches at each signalized 

intersection operate at LOS D or better in the development focus area.  LOS D or below is 

generally acceptable in urban areas.  The stop controlled southbound approach at the 12th St 

S/Army Navy Dr intersection operates at LOS F.  There is a future project, which will signalize this 

intersection. The analysis results also indicate queues at most of the intersections within the 

development focus area do not spill back to the next upstream intersection, except Army Navy 

Dr at S Joyce St (Eastbound), Army Navy Dr at S Eads St (Northbound & Southbound), Route 1 off-

ramp at 15th St S (Eastbound), and 12th St S at Long Bridge Dr (Eastbound).  At the four 

intersections, although the maximum queue lengths exceed the approach length, the average 

queue lengths are still much less than the approach length, which indicates the queues only spill 

back to the next upstream intersection for a short period of time, and the queues will remain 

within the approach for most of the time.  

Outside of the development focus area, multiple approaches at Route 1 intersections operate at 

LOS E or F, and have queues spill back to the next upstream intersection. Heavy congestion is 

expected along Route 1, since Route 1 is a major regional corridor.  The delays do not have an 

impact on the PDSP study area.  The intersection of S Eads St at the Northbound I-395 Off-ramp 

Express Lanes to the Pentagon operates at LOS D.  The high delay is expected during the AM 

peak hour and queues do not spill back to affect the PDSP area. 

The travel times for general traffic from the simulation along the four selected roads shown in 

Figure II-2 indicate that the peak direction of travel during the AM peak hour currently experience 

longer travel times compared to the non-peak direction of travel, with one exception: Along S 

Eads St, the average travel times are approximately the same in both directions of travel. The 

average speed along these four roads in their peak travel direction is approximately 12 mph. 

Although it is expected that the actual travel speed will be lower than the posted speed limit due 

to delays caused by traffic signal timing (i.e., some vehicles along these roads will need to stop 

at red lights), the volume of traffic also affects travel speed. In this case, the travel speed along 

Army Navy Drive in the peak direction is 81 percent slower than the posted speed limit. According 

to HCM arterial LOS criteria and assuming that free-flowing traffic uninhibited by traffic signals 

would travel 5 mph above the posted speed limit, the lowest-acceptable travel speed along Army 
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Navy Dr should be only 51 percent slower than the posted speed limit. Note that these speed 

criteria are based on optimizing vehicle throughput and do not account for any desire to reduce 

speeds to improve safety for pedestrians and bicyclists. 

Since the various bus routes passing through the study area have different lengths, travel speed 

is a more useful measure of effectiveness for quality of bus operations than travel time. The travel 

speed results from the traffic simulation show that the average speed of buses along all the 

routes within the study area is 7.1 mph during the AM peak hour. The average speed of WMATA 

Metroway buses in the study area is 9.3 mph, which seems appropriate considering that Metroway 

routes are a limited stop service. 

The PM analysis results indicate all signalized intersections are operating at LOS D or better 

within the development focus area, except Army Navy Dr at S Eads St.  This intersection operates 

at LOS E.  The reason for the poor LOS is the westbound approach operates at LOS F.  During the 

PM peak hour, there is a high number of vehicles turning right and left onto S Eads St, which 

conflicts with pedestrians.  Most of the directional approaches at each signalized intersection 

operate at LOS D or better in the development focus area except previously state westbound 

Army Navy Dr at S Eads St and southbound Route 1 Off-Ramp at 15th St S.  Southbound Route 1 

Off-Ramp at 15th St S operates as a combined intersection with the Northbound Route 1 Off-

Ramp.  With the high volume of vehicles using the ramp and operation of the combined 

intersection, this approach is expected to experience some delay. The analysis results also 

indicate queues at most of the intersections within the development focus area do not spill back 

to the next upstream intersection, except S Eads St at 12th St S (Northbound), Army Navy Dr at 

12th St S (Westbound), Army Navy Dr at S Eads St (Northbound, Westbound, & Southbound), Route 

1 off-ramp at 15th St S (Southbound & Eastbound), and 12th St S at Long Bridge Dr (Eastbound). 

At the southbound Route 1 off-ramp at 15th St S, the queues spill back to the freeway for most of 

the time.  For the rest of the approaches mentioned above, although the maximum queue lengths 

exceed the approach length, the average queue lengths are still much less than the approach 

length, which indicates the queues only spill back to the next upstream intersection for a short 

period of time, and the queues will remain within the approach for most of the time. 

Outside of the development focus area, multiple approaches along Route 1 intersections operate 

at LOS E or F, and have queues spill back to the next upstream intersection.  Heavy congestion is 

expected along Route 1, since Route 1 is a major regional corridor.  The delays do not have an 

impact on the PDSP study area. 

The travel times for general traffic from the simulation along the four selected roads shown in 

Figure II-2Error! Reference source not found. indicate that the peak direction of travel during the 

PM peak hour currently experience about the same travel times as the non-peak direction of 

travel. The average speed along these four roads in their peak travel direction is approximately 

13 mph. The travel speed along Army Navy Dr in the peak direction is 65 percent slower than the 

posted speed limit. According to HCM arterial LOS criteria and assuming that free-flowing traffic 

uninhibited by traffic signals would travel 5 mph above the posted speed limit, the lowest-

acceptable travel speed along Army Navy Dr should be only 51 percent slower than the posted 

speed limit. 

The travel speed results from the traffic simulation show that the average speed of buses along 

all the routes within the study area is 6.4 mph during the AM peak hour. The average speed of 

WMATA limited-stop Metroway buses in the study area is 8.1 mph. 
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Figure III-1: Existing Conditions VISSIM AM Peak Hour Signalized Intersection Traffic Performance 
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Figure III-2: Existing Conditions VISSIM PM Peak Hour Signalized Intersection Traffic Performance 
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B. 2025 Baseline Development and Network 

1. Transportation Network Changes 
The street network used by the COG travel model to estimate vehicle trips and travel patterns in 

2025 was updated to include the planned transportation projects shown on Figure III-3. These 

projects were also described in greater detail previously in Table II-2. These projects are currently 

in various stages of the Arlington County planning process but are assumed to be completed by 

2025. No changes to WMATA Metrorail service or access were modeled or analyzed in this study. 

2. Development Sensitivity Analysis 
To determine a reasonable level of additional development within the Pentagon City PDSP 

Planning Study area that could be used to establish a trip budget for future traffic growth, a 

sensitivity analysis was performed. This analysis used the COG regional travel demand model to 

project the number of trips that would travel to and from the study area if the 2025 baseline 

levels of planned development (in terms of households, population, and employment) were 

increased by various percentages. The projected number of trips corresponding to those levels of 

additional development were also compared to the number of trips corresponding to the 2040 

baseline planned development levels. 

Based on the growth trends shown by incrementally increasing the amount of planned 2025 

baseline development compared to the planned 2040 baseline development, and the analysis of 

the traffic operations corresponding to those increases, the total level of development that could 

be reasonably accommodated by the transportation network in 2040 was projected to be 

approximately 120 percent of the planned 2040 baseline development level (i.e., 20 percent more 

development than the planned 2040 baseline level, which already exceeds existing development 

levels). This is assumed to be the targeted level of development for maintaining acceptable traffic 

operations in 2040 without requiring additional transportation network improvements in excess 

of those that are already planned for the study area. However, developers must still perform 

MMTAs for their individual projects within the study area. 
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Figure III-3: Planned Transportation Projects by 2025 
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C. 2040 Baseline Development and Network 

1. Transportation Network Changes 
The street network used by the COG travel model to estimate vehicle trips and travel patterns in 

2040 was updated to include all of the planned transportation projects shown previously in Figure 

III-3 plus one additional project: The realignment of S Clark St at 15th St S to intersect with S Bell 

St (see Figure III-4 for the location of this project). This specific project is not expected to be 

completed until after 2025 and prior to 2040. No changes to WMATA Metrorail service or access 

were modeled or analyzed in this study. 

2. Traffic Operations Analysis 
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. 

The signal timings were optimized for the entire network.  To prevent network breakdown/ 

gridlock during the simulations, additional signal timing adjustments were made at the following 

intersections:  

• S Eads St at 23rd St S (added SBL protected/permitted phase) 

• Route 1 at 23rd St (added EBL permissive phase with SB Clark St movement),   

• S Eads St at 23rd St (changed cycle length from 75 seconds to 150 seconds, for AM models 

only) 

• S Eads St at S Glebe Rd (changed cycle length from 75 seconds to 150 seconds, for AM 

models only)  

As was done for existing delay, LOS, average queue lengths, maximum queue lengths, and travel 

times were measured for the 2040 models. The detailed 2040 VISSIM analysis results, including 

unsignalized and signalized intersections, are provided in Appendix G and Appendix N. 

The AM peak hour analysis for the 24 existing and proposed signalized intersections within and 

adjacent to the development focus area are shown in Figure III-5.  The AM peak hour analysis 

results indicate all signalized intersections are operating at LOS D or better within the 

development focus area, except 12th Street S at Long Bridge Dr/S Clark St.  12th Street S at Long 

Bridge Dr/S Clark St southbound approach operates at LOS F, and has queues spilling back to the 

next two upstream unsignalized intersections. The delay is created by the permissive left turn 

blocking the through movement while waiting gaps in northbound traffic. Most of the directional 

approaches at each signalized intersection operate at LOS D or better in the development focus 

area, expect for the previously mentioned 12th Street S at Long Bridge Dr/S Clark St southbound 

approach and seven approaches operating at LOS E.   
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Figure III-4: Planned Additional Transportation Project by 2040 
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Outside of the development focus area, multiple approaches at Route 1 intersections would 

continue to operate at LOS E or F and have queues that spill back to upstream intersections.  

Heavy congestion is still expected along Route 1, since Route 1 would remain a major regional 

corridor.  The delays would not have an impact on the PDSP study area.  The intersection of S 

Eads St at the NB I-395 Off-ramp Express Lanes to the Pentagon would operate at LOS C. 

The travel times for general traffic from the simulation along two of the four selected roads 

shown in Figure II-2 indicate that the peak direction of travel during the AM peak hour would 

continue to experience longer travel times compared to the non-peak direction of travel. S Eads 

St would continue to have a peak direction travel time that is shorter than the non-peak direction 

time, but unlike the existing conditions, Army Navy Dr would also have a peak direction travel 

time that is shorter than the non-peak direction time. The average speed along these four roads 

in their peak travel direction would remain approximately 12 mph. Assuming future posted speed 

limits remain the same as the existing speed limits, the travel speed along Route 1 in the peak 

direction would be 70 percent slower than the posted speed limit. According to HCM arterial LOS 

criteria and assuming that free-flowing traffic uninhibited by traffic signals would travel 5 mph 

above the posted speed limit, the lowest-acceptable travel speed along Route 1 should be only 

51 percent slower than the posted speed limit.  

Since the various bus routes passing through the study area have different lengths, travel speed 

is a more useful measure of effectiveness for quality of bus operations than travel time. The travel 

speed results from the traffic simulation show that the average speed of buses along all the 

routes within the study area is 6.7 mph during the AM peak hour. The average speed of WMATA 

Metroway buses in the study area is 7.4 mph, which seems appropriate considering that Metroway 

routes are a limited stop service. 

Of all the intersections and their directional approaches in the study area, seven (7) directional 

approaches would operate at LOS E during the AM peak hour: 

• Army Navy Dr at S Hayes St, 

northbound 

• Army Navy Dr at S Hayes St, 

southbound 

• 12th St S at S Eads St, westbound • 15th St S at S Fern St, eastbound 

• 12th St S at Army Navy Dr, 

southbound 

• 15th St S at Route 1, northbound  

• 12th St S at S Eads St, eastbound  

The sub-par performance of these directional approaches seems to have a variety of causes. Army 

Navy Drive and 15th St S serve as gateways for traffic entering and leaving the study area and, 

therefore, have higher traffic volumes and experience more delay that some intersections located 

in the interior portion of the study area. 12th St S is part of the alignment for planned dedicated 

transit lanes, which requires adjustments to travel lanes and signal timing and phasing that could 

make bus movements more efficient while adversely affecting the non-transit vehicles that 

influence the LOS calculations. 

Overall, the 2040 AM peak hour traffic operations would be worse than the existing conditions 

due to regional traffic growth and increased local population, jobs, and development. The most 

severe traffic congestion would occur along northbound Route 1, causing two of the intersections 

along Route 1 outside of the development focus area to operate at LOS E or F. Since Route 1 

serves regional traffic as well as traffic traveling to and from the PDSP study area, the projected 

worsening performance of Route 1 is not entirely attributed to increased development within the 

study area. However, even with traffic operations being worse overall than existing conditions, 

most intersections and their approaches in the study area would continue to operate at LOS D or 

better, and the queues at most intersections do not spill back to upstream intersections.  
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Figure III-5: Traffic Operations at Signalized Intersections with 2040 Baseline Development, AM Peak Hour 
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The PM peak hour analysis results for the 24 existing and proposed signalized intersections 

within and adjacent to the development focus area are shown in Figure III-6. The PM peak hour 

analysis results indicate all signalized intersections would operate at LOS D or better within the 

development focus area, except 12th St S/Crystal Dr at Long Bridge Dr/S Clark St and 15th St S at 

the Route 1 ramps.  These intersections would operate at LOS E.  

At 12th St S/Crystal Dr at Long Bridge Dr/S Clark St, the reasons for the poor overall LOS are the 

westbound approach operating at LOS F and the northbound and southbound approaches 

operating at LOS F. The delays along the northbound and southbound approaches were mainly 

caused by the permissive left turn phases. Southbound has a shared left/through lane 

configuration, so the left-turn traffic would often queue and block the through traffic. Northbound 

has a short left-turn storage lane length; therefore, the permissive northbound left-turn 

movement queue would exceed the storage length and block through traffic.  

At 15th St S and the Route 1 ramps, the delay along the southbound ramp would be mainly caused 

by the high right-turn volume. The southbound approach would be unable to process this right-

turn volume; therefore, the queue would build for the right-turn traffic and block the left-turn 

traffic, and then spill back all the way to Route 1. The delay on the northbound approach would 

be mainly caused by the relatively short signal green time assigned to this approach due to its 

relatively low volume. 

As seen under existing conditions, outside of the development focus area, multiple approaches 

along Route 1 intersections would continue to operate at LOS E or F.  Heavy congestion is 

expected along Route 1, since Route 1 would remain a major regional corridor.  However, these 

delays would not have an impact on the PDSP study area. 

The travel times for general traffic from the simulation along the four selected roads shown in 

Figure II-2 indicate that two of the roads would have PM peak direction travel times that are 

about the same as the non-peak direction of travel. However, Crystal Dr would have a peak 

direction travel time that is shorter than the non-peak direction’s time, and Route 1 would have 

a peak direction travel time that is longer than the non-peak direction’s time. The average speed 

along these four roads in their peak travel direction is approximately 11 mph. The travel speed 

along Route 1 in the peak direction would be 72 percent slower than the posted speed limit. 

According to HCM arterial LOS criteria and assuming that free-flowing traffic uninhibited by 

traffic signals would travel 5 mph above the posted speed limit, the lowest-acceptable travel 

speed along Army Navy Drive should be only 51 percent slower than the posted speed limit. 

The travel speed results from the traffic simulation show that the average speed of buses along 

all the routes within the study area is 6.4 mph during the PM peak hour. The average speed of 

WMATA limited-stop Metroway buses in the study area is 7.1 mph. 

Of all the intersections and their directional approaches in the study area, six (6) approaches 

would operate at LOS F during the PM peak hour: 

• 12th St S at S Fern St, southbound 

• 12th St S at S Eads St, westbound 

• 12th St S at Army Navy Dr, southbound 

• 12th St S at Long Bridge Dr/S Clark St, westbound 

• 15th St S at Route 1, southbound 

• 15th St S at Route 1, northbound  
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Figure III-6: Traffic Operations at Signalized Intersections with 2040 Baseline Development, PM Peak Hour 
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Additionally, ten (10) other approaches would operate at LOS E. Queue spill backs would occur 

more often than under existing conditions. As is the case with the AM peak hour causes of sub-

par performance, the locations that would experience unsatisfactory traffic operations during the 

PM peak hour are mostly gateway locations along the perimeter of the study area or are along 

12th St S where the planned dedicated transitway may have adverse impacts on LOS for non-

transit vehicles. 

Overall, the 2040 PM peak hour traffic operations would be worse than the existing conditions 

due to regional traffic growth and increased local population, jobs, and development. The most 

severe traffic congestion would occur along Route 1 Southbound, causing most of the 

intersections along Route 1 to operate at LOS E or F. However, Route 1 serves regional traffic as 

well as traffic traveling to and from the PDSP study area, so the projected worsening performance 

of Route 1 is not entirely attributed to increased development within the study area. 

Some congestion would also occur on several driveways along 15th St S and S Hayes St. With the 

increased volume on the major streets and on these driveways, it would be difficult for the traffic 

exiting the driveways to find a gap to enter the major streets, resulting in excessive delays.   

However, even with traffic operations being worse overall than existing conditions, most 

intersections and their approaches in the study area would continue to operate at LOS D or better. 

3. Comparison to Existing Conditions 
Overall, the 2040 baseline development conditions traffic congestion is expected to be worse 

than the existing conditions due to regional traffic growth and increased local population, jobs, 

and development. To quantify the changes in the traffic conditions, the average travel times for 

general traffic and average travel times for transit buses for the 2040 baseline development 

conditions were compared to the existing conditions, as shown in Figure III-7 and Figure III-8. 

The following is a summary of the highlights from the comparison of analysis results.  

The following intersections are considered to be gateways into Pentagon City: Army Navy Dr at S 

Eads St, Army Navy Dr at S Hayes St, 12th St S/Crystal Dr at S Clark St/Long Bridge Dr, and 15th St 

S at the Route 1 ramps. Each of these intersections, except for Army Navy Dr at S Eads St, would 

have a poorer LOS in 2040 compared to existing conditions during the AM and/or PM peak hours. 

Additionally, there would be notably worse LOS for some of the approaches to intersections along 

12th St S. The poorer LOS along 12th St S would most likely be due to the prioritization of transit 

vehicles in dedicated lanes along this corridor in 2040, which may have a negative effect on LOS 

for the non-transit vehicles. As for the overall study area, the number of intersections operating 

at LOS E or F would increase from zero under existing conditions to 6 for the AM peak hour, and 

from 1 under existing conditions to 7 for the PM peak hour. 

The travel times for the general traffic would all increase by 2040 during both AM and PM peak 

hours, except for a few signals due to optimization and retiming.  

The travel times for most of the bus routes would be only slightly changed. However, there would 

be noticeable travel time increases along two of the bus routes. The travel time for WMATA 23B 

westbound, during the PM peak hour, would increase from 8.9 minutes to 12.7 minutes. 

• This bus route travels through the intersection of Route 1 and 23rd St S, which is shown 

to have a notable delay increase for general traffic (which includes buses) compared to 

the existing conditions. 
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Figure III-7: Comparison of General Traffic Travel Times – 2040 Baseline Development vs. Existing Conditions 

 

 

The travel time for WMATA MW1 (Metroway) southbound, during both the AM and PM peak hours, 

would increase from 12 minutes to 18.5 minutes during the AM peak hour, and from 11.9 minutes 

to 19.5 minutes during the PM peak hour. 

• Travel times increase for this route primarily because several intersections along this bus 

route would have higher delays in 2040, especially at 23rd St S at S Clark St.  

However, a portion of the travel time increases during both the AM and PM peak hours are due 

to the extension of the route from S Hayes St at 12th St to the future WMATA Pentagon City Bus 

Bay at Army Navy Dr. The bus travel distance would increase by about 1/3-mile. Note that 

although the northbound bus route was also extended, the northbound travel time would not 

increase. The northbound bus route would be rerouted from mixed traffic lanes (along 18th St S) 

to dedicated bus lanes (along 15th St S and 12th St S), reducing travel times along those segments 

to offset the effects of extending the bus route.    
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Figure III-8: Comparison of Bus Transit Travel Times – 2040 Baseline Development vs. Existing Conditions 
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IV. Targeted Development Scenario 
The targeted development scenario was developed by DES in collaboration with CPHD to represent a potential 

level of development in 2040 that could occur in excess of the previously approved future development within 

the study area without significantly impacting traffic operations. The targeted level of development was 

determined using the results from a sensitivity analysis that preliminarily identified 120 percent of the 2040 

baseline development level as the threshold for acceptable traffic operations. The analysis summarized in this 

section examines the traffic operations associated with the targeted development level in greater detail. This 

detailed analysis indicates that some intersections and approaches within the study area would not operate at 

satisfactory levels of service under the targeted development scenario, despite the preliminary assessment results 

from the sensitivity analysis. The purpose of this analysis is to identify these locations. Developers will be required 

to perform MMTAs for their individual development projects to determine how the traffic they generate will 

degrade transportation network performance as they are completed. 

A. Travel Demand Model Changes 
The targeted development scenario assumes a total level of development in 2040 equal to 120 percent 

of the 2040 baseline development level (i.e., the baseline development plus 20 percent). The COG model 

was used to estimate the number of trips at this targeted development level. 

VISUM software was used to refine the trip origin-destination patterns for this targeted development 

level. Since these conditions reflect a 20 percent increase in the baseline development level without 

changing the mix of types of development (i.e., office, retail, industrial, etc.) within the study area, the 

only change in the model results between the baseline and targeted development scenarios is the number 

of trips traveling to and from each zone (which is higher with the targeted development level). As with 

the volume forecasting for the baseline development conditions, the VISUM output was reviewed for 

reasonableness to ensure that the model did not send trips along unrealistic routes through the study 

area. For consistency, the manual re-routing of trips for this targeted development scenario was the same 

as the 2040 baseline development conditions. 

Refer to Appendix C for a detailed account of the regional travel demand modeling assumptions and 

methodology used for the targeted development scenario. 

B. Traffic Operations Analysis 
During the AM peak hour, for the 24 existing and proposed signalized intersections within and adjacent 

to the development focus area (see Figure IV-1):  

• None of intersections would operate at LOS F 

• Army Navy Dr at S Hayes St would worsen to LOS E, with the delay caused mostly by the high 

southbound left-turn volume (the southbound left-turn volume would be 893 vph using a single 

left-turn lane)  

• 18th St S at S Fern St would worsen to LOS E 

o The southbound approach LOS would worsen LOS F, and the northbound approach LOS 

would worsen to LOS E 

o The delays along the northbound and southbound approaches would be exacerbated by 

the shared left/through/right lane configuration and the permissive left-turn phasing  

• Directional approaches would operate at LOS F at the following 3 locations: 

o 12th St S at Long Bridge Dr/S Clark St, southbound  

o 15th St S at S Fern St, eastbound 

o 18th St S at S Fern St, southbound 
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Figure IV-1: Focus Area LOS with 2040 Targeted Development, AM Peak Hour 
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The poor performance of these 3 approaches is notable because they are located around the perimeter 

of the study area, metering the flow of vehicles entering and exiting the area. 

Overall, during the AM peak hour, the traffic operations under the 2040 targeted development scenario 

would be worse than the 2040 baseline conditions.  

• The most severe traffic congestion would occur along Northbound Route 1, causing three of the 

intersections along Route 1 operate at LOS E or F: 

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

o Route 1 at 27th St S and Route 1 at S Glebe Rd would each operate at LOS E       

During the PM peak hour, for the 24 existing and proposed signalized intersections within and adjacent 

to the development focus area (see Figure IV-2):   

• 12th St S at Long Bridge Dr/S Clark St would operate at LOS F, with the delays increasing on all 

approaches  

• 15th St S at Route 1 ramps intersection would operate at LOS F, with increasing delays on all 

approaches – especially along the southbound off-ramp 

• Army Navy Dr at S Eads St would worsen to LOS E, with the increased delay caused by the higher 

volumes for the northbound through movement and the eastbound left turn movement  

• 12th St S at S Fern St would worsen to LOS E, with the increased delay resulting from the 

southbound shared left/through lane configuration, where vehicles traveling straight through the 

intersection must stop behind other vehicles waiting to turn left  

• 12th St S at S Eads St would worsen to LOS E, with the increased delay caused by the inadequate 

westbound left-turn storage lane length, resulting in the left-turn queue often spilling out of the 

turn lane and blocking through traffic 

• 13th St S at S Eads St would worsen to LOS E, with the increased delay resulting from the higher 

traffic volume along S Eads St, which would make it difficult for the eastbound traffic from 13th 

St S to turn right onto S Eads St 

• Directional approaches would operate at LOS F at the following 10 locations: 
o Army Navy Dr at S Eads St, westbound o 12th St S at Long Bridge Dr/S Clark St, 

westbound and southbound 

o 12th St S at S Hayes St, westbound  o 13th St S at S Eads St, eastbound 

o 12th St S at S Fern St, southbound o 15th St S at S Eads St, southbound  

o 15th St S at Route 1, northbound and 

southbound off-ramps 

o 15th St S at S Grant St (Costco 

Driveway), southbound 

o 12th St S at Army Navy Dr, southbound o 12th St S at S Eads St, westbound 

The prevalence of approaches along 12th St S that would operate at LOS F shows the adverse effect of 

the higher traffic volumes associated with the targeted development scenario (i.e., baseline development 

plus 20 percent) combined with the capacity constraints for general traffic caused by the planned 12th St 

S transitway. However, the lane and signal phasing modifications for the transitway would optimize 

throughput for transit vehicles, which could potentially move more people through the corridor compared 

to optimizing the street for personal vehicles. Several of the other locations are located along the 

perimeter of the study area, metering the flow of traffic entering and exiting the area. 

Overall, during the PM peak hour, the traffic operations under the 2040 targeted development scenario 

would be worse than the 2040 baseline development conditions. 

• The most severe traffic congestion would occur along Route 1 Southbound, causing most of the 

intersections along Route 1 operate at LOS E or F: 

o Route 1 at 15th St S, Route 1 at 20th St S, and Route 1 at S Glebe Rd would each operate 

at LOS F 

o Route 1 at 23rd St S would operate at LOS E 
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Figure IV-2: Focus Area LOS with 2040 Targeted Development, PM Peak Hour 
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The travel times for the general traffic (i.e., non-transit vehicles) would increase with the targeted 

development levels for most of the travel routes during both the AM and PM peak hours. A more 

noticeable increase in travel time would occur along S Eads St southbound due to an increase of delay at 

the 23rd St S at S Eads St and 23rd St S at Route 1 intersections. 

The travel times for most of the bus routes would increase with the targeted development levels during 

both AM and PM peak hours. There would be more noticeable increases in travel time along the WMATA 

10A northbound route during the AM peak hour and along the ART 43 southbound route during the PM 

peak hour. 

• WMATA 10A northbound during the AM peak hour, the travel time would increase from 22.2 

minutes to 25.6 minutes. The increase in the travel time for this bus route would be mainly caused 

by the delay increase at these 22 signalized intersections, especially at Army Navy Dr at S Eads 

St (the eastbound left turn movement). The delay for this movement would increase from 0.8 

minutes to 1.8 minutes.     

• ART 43 southbound during the PM peak hour, the travel time would increase from 4.1 minutes to 

6.6 minutes. This bus route travels from Route 110 under I-395, exiting at 15th St S and eventually 

reaching 18th St S via S Bell St. Buses on this route turn left from the southbound ramp approach 

at 15th St S at Route 1. The increase in the travel time for this bus route would be caused mostly 

by the increase in the southbound left turn delay at 15th St S at Route 1, which would increase 

from 138 sec/veh to 264 sec/veh.  

C. Traffic Operations Comparison 
The 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. Figure IV-3 shows 

the 24 signalized intersections within the PDSP Planning Study area and indicates whether these 

intersections and/or their approaches would experience delay reductions or small, moderate, or large 

increases in delay under the 2040 targeted development scenario compared to 2040 baseline 

development levels during the AM peak hour. 

During the AM peak hour, 3 of the 24 signalized intersections would experience an overall delay increase 

of 10 to 25 seconds per vehicle: Army Navy Dr at S Eads St, 15th St S at the Route 1 ramps, and 18th St S 

at S Fern St. Army Navy Dr at S Eads St and 15th St S at the Route 1 ramps could be considered as gateways 

to the PDSP Planning Study area since they are along the perimeter of the area and control traffic entering 

and exiting the area via regional roadways such as I-395 and Route 1. Nine (9) intersections would have 

at least one directional approach that experiences a delay increase of 10 to 25 seconds per vehicle, even 

if the change in the overall delay for some of those intersections is reduced or only increases by less than 

10 seconds. Four (4) intersections would have at least one directional approach that experiences a delay 

increase of 26 to 60 seconds.  

Four (4) of the intersections along 12th St S would have directional approaches with delay increases of 10 

seconds or more while the overall delay for those intersections is reduced or only increases by less than 

10 seconds. This is a potential effect of the planned transitway along 12th St S, which would include signal 

timing and phasing adjustments that might adversely affect traffic operations for non-transit vehicles 

which reducing delay for transit vehicles using dedicated lanes. 

The queue lengths would not increase significantly at most of the intersections, except Army Navy Dr at 

S Hayes St (Southbound, where queues occasionally spill back to mainline I-395), Army Navy Dr at S Eads 

St (Eastbound, where queues occasionally spill back to the upstream intersection), S Fern St at 12th St S 

(Westbound), and Route 1 SB Off-ramp at 15th St S (Southbound, where queues spill back to Route 1).  
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Figure IV-3: 2040 Targeted vs. Baseline Development Traffic Operations, AM Peak Hour 
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Figure IV-4 shows the 24 signalized intersections within the PDSP Planning Study area and indicates 

whether these intersections and/or their approaches would experience delay reductions or small, 

moderate, or large increases in delay under the 2040 targeted development scenario compared to 2040 

baseline development levels during the PM peak hour. 

During the PM peak hour, 5 of the 24 signalized intersections would experience an overall delay increase 

of 10 to 25 seconds per vehicle: Army Navy Dr at S Eads St, 12th St S/Crystal Dr at S Clark St/Long Bridge 

Dr, 15th St S at S Eads St, 15th St S at S Grant St (Costco), and S Fern St at 14th St S. Two (2) intersections 

– S Fern St at 13th St S and 15th St S at the Route 1 ramps – would see overall delays increase by 26 to 

60 seconds per vehicle. Three of these intersections shown to have moderate to high increases in overall 

delay could be considered as gateways to the PDSP Planning Study area. The others are at interior 

locations serving minor cross streets or access points to potential future developments. 

Nine (9) intersections would have at least one directional approach that experiences a delay increase of 

10 to 25 seconds per vehicle, even if the change in the overall delay for some of those intersections is 

reduced or only increases by less than 10 seconds. Six (6) intersections would have at least one directional 

approach that experiences a delay increase of 26 to 60 seconds per vehicle (some of these intersections 

also have approaches with increases of only 10 to 25 seconds). Two (2) intersections – 15th St S at the 

Route 1 ramps, and S Eads St at 13th St S – would have one approach experiencing a delay increase of 

more than 60 seconds per vehicle. 

The queue lengths would not increase significantly at most of the intersections, except Army Navy Dr at 

S Hayes St (Southbound), Army Navy Dr at S Eads St (Westbound), 12th St S/Crystal Dr at S Clark St/Long 

Bridge Dr (Southbound, queues spill back to the next two upstream intersections), Route 1 SB Off-ramp 

at 15th St S (Southbound, queues spill back to the freeway).  

Refer to Appendix H for a detailed discussion of the traffic operations analysis results for the 2040 

targeted development scenario in terms of intersection and directional approach LOS. 
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Figure IV-4: 2040 Targeted vs. Baseline Development Traffic Operations, PM Peak Hour 
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D. LOS Comparison to 2040 Baseline Conditions 
The analysis of expected traffic operations under the 2040 targeted development scenario showed 

degraded LOS at several intersections and along several intersection approaches that serve as gateways 

to Pentagon City. Although many of the intersections located in the interior portions of the study area are 

projected to operate at LOS D or better under this higher level of development, the performance of the 

gateway intersections is critical to the overall performance of the network because they provide access 

to the interior areas. Excessive delays at these gateway intersections, mostly located around the north 

and east edges of the study area, would results in long queues that could extend back through adjacent 

intersections. This would adversely affect mobility for multiple transportation modes within the area, 

including people whose trips begin and end within the study area who do not need to pass through these 

gateway locations. 

Based on these analysis results, no additional development beyond the targeted development scenario 

was tested using the COG travel demand model, and therefore, no additional volume was added to the 

study area network. 

E. Travel Time and Speed Comparison to 2040 Baseline Conditions 
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 average travel times for 

transit buses for the 2040 targeted development scenario were compared to the 2040 baseline 

development conditions. 

The travel times for the general traffic (i.e., non-transit vehicles) would increase with the targeted 

development levels for most of the travel routes during both the AM and PM peak hours. A more 

noticeable increase in travel time would occur along S Eads St southbound due to an increase of delay at 

the 23rd St S at S Eads St and 23rd St S at Route 1 intersections. 

The travel speeds for most of the bus routes would decrease with the targeted development levels during 

both AM and PM peak hours. There would be more noticeable decreases in travel speed along the WMATA 

10A northbound route during the AM peak hour and along the ART 43 southbound route during the PM 

peak hour. However, some of the bus routes that would show increased travel speeds are along streets 

where transit-focused improvements are planned, as shown in Table II-2 previously in this report. Since 

these same improvements are assumed to be in place under the 2040 baseline development conditions 

and the 2040 targeted development scenario, these results suggest that the planned transit 

improvements would make the network more resilient to anticipated traffic growth associated with 

increased levels of development. 
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V. Conclusion 
The transportation network in the Pentagon City area is directly linked to several major regional transportation 

facilities. Therefore, it is important to evaluate the impacts of changes to land use in a regional context regarding 

transportation. This study focused on attempting to quantify the point at which the transportation network begins 

to lose functionality under increased demand. There are key intersections within and adjacent to the PDSP 

Planning Study area that would experience poor traffic operations during the AM or PM peak hours under the 

baseline development levels in 2040. Therefore, there is limited capacity in the transportation network to 

accommodate additional non-transit vehicle trips generated by additional future development levels that exceed 

the baseline levels. Under an assumed increase in development of roughly twenty-percent, acceptable levels of 

service (i.e., LOS E or better), delays, queue lengths, and bus transit travel times can be maintained. Traffic and 

land use forecasting is, at its core, an estimate. With the methods and assumptions used in this study there are 

also a few key caveats: 

• The preferred alternative from VDOT’s Route 1 Feasibility Study is not yet selected at the time of this 

report, and thus, no proposed changes to Route 1 as a result of that study were modeled. 

• The targeted development scenario in this analysis does not modify the mode splits generated from the 

COG models. 

• The targeted development scenario in this analysis does not include any forecasts for changes resulting 

from the COVID-19 pandemic.  

Given these two unknown factors, there is room within the future assumptions for some flexibility. For example, 

in the future, if a higher transit mode share can be justified in the MMTAs required for specific future 

developments within the study area, then the actual person-trip capacity of the study area may be greater. 

However, the targeted development scenario does not have the parcel specific resolution to inform each potential 

future development. Developers will still be required to complete MMTAs to analyze site specific impacts and 

provide a more detailed approach.  
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