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Executive Summary
Converting Route 1  
to a Multimodal,  
Urban Boulevard
U.S. Route 1/Richmond Highway (Route 1) between 
12th Street S and 20th Street S in the Crystal City 
area of Arlington County is currently an elevated 
freeway that forms a barrier between destinations 
to the east and west of Route 1. While Crystal City 
and Pentagon City are evolving from auto-centric 
developments to higher-density, urban places that 
people can access by a variety of modes—walking, 
biking, taking transit, or driving—there is a desire 
on the part of many stakeholders to remove this 
half-mile-long segment of urban freeway, embrace 
Route 1 as a city street with storefronts and building 
entrances, and knit together the urban fabric of 
Crystal City, as part of the larger National  
Landing area.

With Arlington County’s successful implementation 
of land use plans and multimodal transportation 
improvements, Crystal City and Pentagon City 
have attracted major new development projects, 
including Amazon’s second headquarters 
(HQ2). The November 2018 memorandum of 
understanding (MOU) between Amazon and the 
Commonwealth of Virginia includes a commitment 
by the Commonwealth “to expeditiously evaluate 
and implement opportunities to improve safety, 
accessibility, and the pedestrian experience 
crossing” Route 1.

With this commitment, the Virginia Department of 
Transportation (VDOT) is taking the lead to examine 
the feasibility of converting Route 1 to an at-grade 
or elevated urban boulevard (or improving the 
existing elevated roadway) from 12th Street S to 
23rd Street S. VDOT will then develop appropriate 
multimodal solutions for Route 1 to meet the 
community’s transportation needs with the coming 
of Amazon and other related development.

Amazon HQ2 Building Concept (Source: Amazon.com)Freeway Segment of Route 1 in Crystal City and Interchange with 15th Street S
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Guided by the Study 
Purpose and Goals  
and a Vision for 
National Landing
The purpose of this study is to improve  
multimodal connectivity and accommodations 
along and across Route 1 in Crystal City to meet 
the changing transportation needs of this growing 
urban activity center.

The goals of this study and a future Route 1 
multimodal improvements project are as follows:

• Safety – improve multimodal safety for 
pedestrians, bicyclists, micro mobility modes, 
transit, and vehicles along and across Route 1

• Multimodal Accessibility and 
Accommodation – increase multimodal 
accessibility and accommodation along and 
across Route 1—pedestrians, bicycles, transit, 
vehicles (and any other mode) 

• Transit Effectiveness – make transit more 
accessible, reliable, and convenient

• Vehicular Operations – maintain an 
appropriate level of vehicular operation 
and accommodation along Route 1 and on 
intersecting streets—15th, 18th, 20th, and 
23rd Streets S

• Environmental – preserve, protect, or 
enhance the built, natural, visual, and social 
environments

• Urban Fabric – integrate Route 1 with the 
urban fabric of Crystal City and Pentagon 
City as a multimodal urban boulevard design 
consistent with context of the surrounding 
existing and future built environment

These goals provided the basis for the development 
of measures of effectiveness (MOEs), which were 
used to evaluate possible Route 1 urban boulevard 
at-grade and grade-separated scenarios, as well as 
possible improvements to the existing freeway.

To achieve safety, multimodal connectivity, 
and the other goals of this project, this 
study builds upon Arlington County policy 
documents, as well as documents developed 
by local groups, urban design guides, and the 
national trend of removing urban freeways 
and reconnecting neighborhoods.   

• The 2010 Crystal City Sector Plan lays 
out the community’s vision to transform 
Crystal City into a more inviting, lively, 
and walkable community. It includes the 
transformation of U.S. 1 into an urban 
boulevard linking Crystal City’s east and 
west neighborhoods.

• Arlington County Master 
Transportation Plan (MTP): This 
plan with its modal elements of 
Transportation Demand and System 
Management, Transit, Streets, Parking 
and Curb Space Management, 
Pedestrians, and Bicycles, provides 
a policy framework to guide the 
development of projects and programs, 
advance the County’s goals and 
objectives, and help direct investment.

• The 2020 National Landing Business 
Improvement District’s (BID’s) 
“Reimagine Route 1” calls for 
transforming Route 1 “into a multi-
modal, pedestrian-friendly, and urban-
oriented boulevard that unifies the area 
into a truly walkable, connected, urban 
downtown.”

• The 2019 Livability 22202 Action Plan 
states that one of its key priorities is to 
“Design and implement better and safer 
connections across Route 1.”

Together, these documents, as well as the 
input of stakeholders and the public during 
this study, provide a vision for National 
Landing and guidance for transforming Route 
1 to an urban boulevard.

People on Scooters Crossing Route 1  
at 20th Street S

Route 1 in Crystal City
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Stepping Through 
a Deliberate Study 
Process
This Phase 1 study took steps to provide sufficient 
information to make the best decision on a future 
project for Route 1 to meet the community’s vision 
and National Landing’s transportation needs. To 
this end, the VDOT study team stepped through 
a series of technical analyses—in coordination 
with stakeholder involvement, and within a study 
area that included Route 1 and its interfaces with 
15th Street S, 18th Street S, and 20th Street S—to 
examine the feasibility of three possible future 
Route 1 configurations:

• Route 1 urban boulevard with at-grade 
intersections at 15th Street S and 18th Street S

• Route 1 urban boulevard with a revamped 
interchange at 15th Street S and a new bridge 
over 18th Street S, mimicking the Sector Plan 
concept

• Modified existing grade-separated Route 1 
with lower-cost safety enhancements

Referring to the schedule shown above, this study 
included a concept development and screening 
process that was integrated with the engagement 
of a project Task Force and the public. Existing and 
projected future No-Build conditions were analyzed 
through the collection of geometric, traffic, and 
safety data, as well as information on planned land 

use and programmed transportation improvements 
in the area. These analyses led to the development 
and analyses of multiple concepts for at-grade 
urban boulevard concepts and refinement of  
those concepts.

It should be noted that the focus of this concept 
development process was primarily on the at-grade 
configuration because the grade-separated concept 
had been studied extensively during the Sector Plan 
process.

Ultimately, several concepts were carried forward 
for more detailed feasibility analyses, which 
included an examination of the following aspects of 
a potential Route 1 project:

• Constructability, including maintaining access 
during construction  
for pedestrians, bicycles, transit, and vehicles

• Stormwater management and low-impact 
development approaches

• Developable land resulting from each of the 
possible Route 1 configurations

• Planning-level cost estimates

• Resulting multimodal transportation operations 
and safety

This Phase 1 study used existing available data 
sources to facilitate the transportation analyses 
across all modes within the Route 1 corridor—
pedestrians, bicycles, transit, and vehicles. The study 
areas for the multimodal analyses and development 
of concepts are shown in the map on page ES-9.

Study Tasks and Schedule (Phase I)
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Procedures and assumptions for this study followed an analysis methodology and design criteria which 
was agreed upon with Arlington County’s Transportation Division, in coordination with Arlington’s 
ongoing separate Pentagon City Planning Study. This VDOT study made use of existing travel demand 
and operations analysis models and of previously collected traffic data from Arlington County to have 
consistency between VDOT’s and Arlington County’s studies.

Multimodal Analysis Study Area and Concept Planning Study Area

15th Street S

18th Street S

20th Street S

Concept Planning Study Area

Study Area Intersections

Study Area Streets

Legend:
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Involving Stakeholders in the Process 
Stakeholder feedback informed the study process. Engaging stakeholders through a Route 1 Task Force—
and using surveys, public meetings, comment forms, and other means of communication—allowed VDOT 
to receive meaningful feedback regarding the stakeholder priorities and concerns throughout the Phase 1 
study period of fall 2020 through fall 2021.

Route 1 Task Force
Stakeholder engagement first involved the formation of a Route 1 Task Force, which was intended to build 
upon the successes of the Crystal City Task Force that guided the development of the 2010 Crystal City 
Sector Plan. Representatives from public agencies, businesses, and neighborhood groups were invited to 
participate in meaningful discussions and help guide the development of this study. Route 1 Task Force 
members provided feedback on public involvement strategies, the study process, and technical findings. 

The Route 1 Task Force included members from the following organizations:

• Crystal City Citizens Review 
Council 

• National Landing BID 

• Arlington Ridge Civic 
Association 

• Aurora Highlands Civic 
Association 

• Crystal City Civic Association 

• Arlington County Planning 
Commission 

• Arlington County 
Transportation Commission

• Arlington County Bicycle 
Advisory Committee

• Arlington County Pedestrian 
Advisory Committee 

• Arlington County Transit 
Advisory Committee

• Arlington County 
Transportation Division

• City of Alexandria 

• Virginia Railway Express 
(VRE)

• Washington Metropolitan 
Area Transit Authority 
(WMATA)

• Metropolitan Washington 
Airports Authority (MWAA) 

• National Park Service (NPS) 

• VDOT 

Task Force members represented their organizations, provided feedback to VDOT on study findings and 
recommendations, and advocated for input to the study from stakeholders and the general public.

Round 1 

• MetroQuest Survey (mid-October to mid-
November 2020): Outreach effort to engage 
the public and encourage participation in 
an online survey to gauge initial community 
preferences and priorities

• Virtual Public Information Meeting (PIM) 
#1 (December 16, 2020): Virtual public 
meeting to engage the public and stakeholders 
and review results of the online survey and 
the analysis of existing mobility and safety 
conditions in the corridor

Round 2

• Virtual PIM #2 (March 2021): Virtual public 
meeting to seek input and feedback on future 
No-Build analyses and on proposed initial 
design concepts for the study corridor

Round 3

• Virtual PIM #3 (June 2021): Virtual public 
meeting to seek feedback from public and 
stakeholders on study analysis results and 
interim Phase 1 recommendations.

Sample MetroQuest Survey feedback  
is shown below.

Public Engagement 
Three rounds of public outreach were conducted to solicit input and feedback from the public and 
stakeholders. Each round had a specific objective that informed the technical study processes.

6%
11%

44%

23%

16%

156

276

410

578

1,132

Driving

Walking

Metro

Biking

Local Bus

How do you currently  
use Route 1?

PEDESTRIAN 
SAFETY

TRAFFIC SAFETY  
& EFFICIENCY

TRAVEL TIME  
RELIABILITY

PUBLIC  
TRANSIT

BICYCLE  
SAFETY

URBAN  
FABRIC

ENVIRONMENTAL

3.40

2.41 2.37
1.85 1.85

1.54

1.20

Design Priorities for Survey Respondents (1-5 Scale)

160 emails  
and letters received

196 questions addressed 
during public meetings

12 emails sent to a subscriber base  
that grew by 131% throughout the study

1,246 survey 
responses

97 online comments 
received
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Developing Route 1 Multimodal  
Improvement Concepts
The Route 1 study team considered existing 
conditions, planned future conditions, and 
stakeholder input to develop a range of possible 
concepts for a Route 1 multimodal, at-grade urban 
boulevard as a comparison to the grade-separated 
concept of the Sector Plan.

The concept development considered the goals of 
this study, the need for balancing competing needs 
in the street space, and the various design elements. 
The at-grade concepts were developed, screened, 
and refined with the intent to identify enhanced 
multimodal connectivity and accommodations 
across and along Route 1 in Crystal City to meet 
the changing transportation needs of this growing 
urban activity center.

The study team examined various at-grade 
alignments, cross sections, and intersection lane 
configurations for the initial concepts. When initially 
screening the at-grade scenarios, three alternative 
alignments were considered—one as a straight line 
following the existing Route 1 centerline, a second 
alignment including curvature to the west using the 
sharpest radii allowed per the VDOT Road Design 
Manual, and a third alignment which curves more 
gently to the west. The third more gentle curving 
scenario was selected as the preferred alignment 
for two reasons—first, the horizontal curvature 
would assist in reducing speeds, especially for 
southbound traffic coming from I-395, and second, 
the horizontal curvature would not be so extreme 
as to misalign with driver expectations and create 
safety concerns.

These various alignments are shown below, with 
initial cross sections shown on the right.

Route 1 Cross Section at 15th Street (Looking North)

The feasibility of an alignment for a grade-
separated concept was analyzed in the same 
way as the at-grade concept design. In this case, 
only one alternative was analyzed—the Sector 
Plan’s “inverted” single point urban interchange 
(SPUI) in which the ramps are on the inside of the 
interchange (versus outside in a more traditional 
SPUI), creating a single intersection at 15th Street S 
rather than the two intersections that exist today.

With the development of a grade-separated 
alignment, the study team also examined potential 
cross sections for the Sector Plan’s version of urban 
boulevard. A typical cross section is shown in the 
figure below. Note that to achieve pedestrian 
and bicycle connectivity between Route 1 and 
15th Street S (or 18th Street S), ramps, stairs, and 
elevators would be required. Future redevelopment 
could provide some of this connectivity.

Alternative Route 1 At-Grade Alignments
Grade-Separated Cross Section

“Straight” Concept - too straight

“Curves” Concept - curves too sharp

“Optimal” Concept - some horizontal deflection, westerly alignment



ROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 ReportROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 Report

ES-12 ES-13

Considering Cross-Sectional Elements  
and Design Criteria
In the development of multiple concepts for an at-
grade and grade-separated Route 1, the following 
elements and design criteria were used to develop 
concepts that met study goals:

• Pedestrian Zone: A focus area of the 
Route 1 streetscape and consistent with the 
Crystal City Sector Plan, this zone would be a 
minimum width of 20 feet and would be made 
up of a pedestrian walk area, landscaping, 
human-level lighting, benches, and space for 
outdoor café seating. Creating a wide, flexible 
space between the street curb and future land 
development would provide options in the 
future for what would best meet the needs of 
the community.

• Wide Sidewalks: The pedestrian zones along 
Route 1 and 15th and 18th Streets would 
include wide sidewalks to enhance the ability 
of pedestrians to move freely through the 
corridor. Sidewalks could range anywhere 
from 8–20 feet depending on the proposed 
uses within the pedestrian zone of the cross 
section.

• Street Trees and Landscaping: To create 
an urban boulevard, trees, grass, and other 
landscaping would be planted in the median 
and between the curb and sidewalk. The 
landscaping has the added benefit of providing 
a safety buffer between cars and people as 
well as creating a space for streetlights and 
other utilities where they would not impede 
movement of people.

• Building Facades: In the ultimate condition, 
building facades would be adjacent to the 
sidewalk as in many urban environments 
and consistent with the Sector Plan. Business 
owners could work with VDOT and Arlington 
County to use part of the pedestrian zone as 
outdoor seating or dining space.

• Bicycle Facilities: While bicycle facilities 
would be included on streets crossing Route 
1 (15th and 18th streets) and continue to be 
improved on parallel routes, bicycle facilities 
were not included in the concepts for along 
Route 1, given that bicycle facilities on Route 
1 are not included in the Sector Plan or in 
the Bicycle Element of the Arlington County 
Master Transportation Plan. However, given 
the width of the pedestrian zones, bicycle 
facilities along Route 1 could be possible in the 
future if desired by the community.

• Medians: To further enhance aesthetics and 
pedestrian safety, medians with a minimum 
width of 10 feet were considered along the 
length of the study area. Street trees would 
be planted in the medians as a measure to 
encourage slower traffic and to create a more 
natural and comfortable streetscape. Medians 
also could provide a pedestrian refuge as 
an added safety measure for the at-grade 
configuration for people unable to cross or 
uncomfortable with crossing in a single phase.

• Travel Lanes: The concepts for Route 1 call 
for three through lanes in each direction to 
meet existing and future traffic and transit 
demands. The outside lane could be used in 
the future for off-peak on-street parking. To 
safely move trucks and buses through the 
area, the lanes were assigned a width of 11 
feet, which is the minimum allowed by VDOT 
on a principal urban arterial that allows truck 
traffic.

• Turn Lanes: After much consideration 
following stakeholder input and coordination 
with Arlington County, turn lanes were 
removed from initial concepts where possible 
to provide shorter crossing distances for 
pedestrians and to improve safety. The at-
grade concepts include shared right-through 
lanes instead of dedicated right-turn lanes.

• Design Speed: The design speed used for 
concept development was 30 mph. The 
proposed speed limit would be reduced to 30 
mph or 25 mph, pending a speed study. It is 
VDOT’s intent that this speed limit combined 
with the geometric features discussed 
herein—especially horizontal curves, street 
trees, streetlights, well-marked pedestrian and 
bicycle crossings, signs, and traffic signals—
would serve to slow vehicle speeds, especially 
in areas where pedestrians are present.

• Corridor Width: The Sector Plan defined 
the width of corridor—the distance between 
building facades in the final condition where 
an urban boulevard would be located—as a 
consistent 140 feet where possible. This width 
provides flexibility for development in the 
future of the potential excess right-of-way that 
would result from the conversion of Route 1 to 
an urban boulevard.

• Utilities: A large number of utilities were 
previously consolidated under the now-
demolished S Clark Street alignment parallel 
to Route 1 on the east side. To prevent conflict 
with future development, utilities are proposed 
to be relocated to the Route 1 corridor.

• Urban Design Guidance: The following 
documents guided conceptual design features 
such as reduced speeds (30 mph), tighter 
curb radii, reduced lane width, trees and 
landscaping, medians and curb extensions, and 
potential for future on-street parking and bike 
lanes along Route 1: American Association 
of State Highway and Transportation Officials 
(AASHTO) Policy on Geometric Design of 
Highways and Streets, National Association of 
City Transportation Officials (NACTO) Urban 
Design Guide, and the VDOT Road Design 
Manual.

At-Grade and Elevated Route 1 Concepts

Renderings of an at-grade concept (Option 1) and the grade-separated Sector Plan concept are shown  
in the figure below.

Route 1

23rd St. S

12th St. S

23rd St. S

Route 1

12th St. S

At-Grade Urban Boulevard

Elevated Urban Boulevard
Crystal City Sector Plan
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Screening Various 
Concepts
With initial concepts developed, the study team 
developed and screened variations of these 
concepts by considering stakeholder and public 
input, especially from PIM #2 in March 2020, 
as well as using current and future year traffic 
projections and considering design and construction 
feasibility.

Stakeholder  
and Public Input 
This Route 1 Multimodal Study included multiple 
stakeholder and public meetings for VDOT 
to receive input and guidance related to the 
scenarios. Design and traffic analysis elements 
were presented to the public for comment and 
review. Design considerations included modifying 
the typical sections to minimize turn lanes and the 
total number of lanes across Route 1, a widened 
landscaped median, and an additional at-grade 
configuration (“Concept G,” discussed below). 
Additionally, the public input identified the need to 
further study and develop potential options for a 
non-auto underpass or overpass for crossing Route 
1 at 18th Street in the at-grade scenario.

Design Feasibility
The feasibility of the design and implementation 
of each of the potential configurations also was 
analyzed. The design feasibility concept screening 
identified constraints based on AASHTO, NACTO, 
and VDOT guidance. The design screening verified 
that the at-grade and grade-separated Sector Plan 
concepts were all feasible alternatives that could be 
constructed to VDOT design standards.

Traffic Operations 
Screening
In addition to screening for design and 
constructability, a high-level review of the impact 

to traffic operations was conducted for several 
iterations of initial design concepts. These iterations 
included exploring the impact of dedicated versus 
shared right-turn lanes, the number of left-turn 
lanes, the number of through lanes along Route 
1, and various turn restrictions. A conservative 
screening analysis was conducted using the 2025 
and 2040 AM and PM peak hour traffic forecasts 
provided by Arlington County, with some localized 
reassignment in the study area as needed. These 
traffic volumes conservatively assumed that the 
traffic volumes along Route 1 would continue to 
increase and be consistent with those for the No-
Build or grade-separated scenarios.

Traffic operations were screened at a high-
level using Synchro software looking at overall 
intersection delay and level of service (LOS). The 
screening analysis resulted in at-grade concepts 
generally showing high delays, especially at the 
Route 1/15th Street S intersection during the AM 
peak hour.

The analysis showed that conventional four-way 
intersections operated poorly with the design 
volumes. A more traditional solution to overcome 
this congestion would be to add turn lanes (i.e., 
increase capacity); however, given the feedback 
from stakeholders and the public, adding turn 
lanes (especially double left-turn lanes) was not an 
option. Multiple left-turn lanes are not conducive 
to pedestrian safety, nor are right-turn lanes. 
Thus, based on this feedback, VDOT selected a 
maximum of seven lanes for the Route 1 legs of the 
intersections with 15th Street S and 18th Street S.

Thus, the study team moved forward with the 
following concepts:

• Concept C (all turning movements permitted 
at 15th and 18th Streets), which became At-
Grade Option 1

• Concept F (left turns from Route 1 prohibited 
at 15th and 18th Streets), which narrowed the 
Route 1 typical section to 6 lanes, providing a 
wider center median with additional plantings 
possible, and which became At-Grade 

Option 2

• Concept G, a “hybrid” concept of Concepts 
C and F (left turns at Route 1/15th Street, no 
left turns from Route 1 nor from 18th Street) 
included at request of Arlington County staff, 

which became At-Grade Option 3

• Grade-separated Sector Plan concept

• Improvements on existing conditions

The intersection configurations for the three at-grade concepts are shown in the figure below.

Intersection Laneage for At-Grade Configurations: Options 1, 2, and 3

Slowing  
Southbound Traffic
In rounding out the discussion of conceptual 
designs for a Route 1 urban boulevard, slowing 
traffic coming off of I-395 or Route 110 and 
heading south through Crystal City is a key to 
pedestrian safety. Before vehicles reach 15th 
Street S in the at-grade concepts or 20th Street S 
in the Sector Plan concept, those vehicles should 
be traveling close to the posted speed limit. This 
slowing of southbound vehicle traffic coming 
from Route 110 and I-395 could be done with the 
following measures:

• Education and Enforcement Measures: 
regulatory and warning signage, lowering 
the speed limit, community coordination with 
police, installing radar speed feedback signs 
and other technology solutions

• Periodic Measures: rumble strips/grooved 
pavement, high visibility pedestrian (and 
bicycle) crosswalks, and technology solutions

• Continuous Measures: curves and other 
geometric features to slow traffic, street trees 
and pedestrian lighting, possible off-peak on-
street parking

All of these measures could combine to effectively 
slow southbound traffic before it reaches the first 
signalized intersection on Route 1 in Crystal City.

Option 1 
Left-Turns at both  

15th and 18th 

Option 2 
No Left-Turns from Route 1  

at 15th or 18th 

Option 3 
Left-Turns at 15th,  

No Left-Turns at 18th
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Evaluating Concepts
The refined potential corridor concepts—at-grade 
Options 1, 2, and 3, the Sector Plan concept, and 
the modified existing conditions concept—were 
further evaluated for feasibility based on the 
following analyses:

Constructability/Sequence 
of Construction
The at-grade concepts and grade separated concept 
are feasible to construct while also being able to 
maintain pedestrian, bicycle, transit, and vehicular 
travel patterns using an approach that would 
involve six major phases of construction. Several 
sub-phases of work such as sidewalk detours 
and other shifts in travel patterns would likely be 
needed within the major construction phases.

Stormwater Management 
(SWM) Considerations
The at-grade concept design scenarios (Options 
1, 2, and 3) and the grade-separated Sector Plan 
concept were found to reduce the overall flow of 
stormwater as compared to existing conditions 

due to the significant reduction in impervious 
area existing conditions. Neither configuration is 
anticipated to require major best management 
practice (BMP) facilities, which are challenging 
to construct in such an urban corridor. The SWM 
needs can be met through the mix of reducing 
impervious area for water quantity, implementing 
low-impact development (or biophilic) solutions 
with the streetscape, and purchasing nutrient 
credits to meet the water quality requirements.

Developable Land
As a part of the design of both the at-grade and 
grade-separated concepts, the scenarios tighten the 
width of the corridor using urban design standards 
and narrower lanes to create additional developable 
land on both sides of the corridor. The at-grade 
conceptual design identified approximately 6-1/2 
acres of excess right-of-way and easements which 
could be reallocated for future development. The 
grade-separated concept identified approximately 5 
acres of excess right-of-way and easements which 
could be reallocated for future development.

Phase
At-Grade 

Configuration  
($ millions)

Grade-Separated Sector 
Plan Configuration  

($ millions)

Modified Existing  
Grade-Separated 

Configuration  
($millions)

Preliminary Engineering 
(Design, Environmental, 
Permitting)

$16 $24

Right-of-Way $3 $2

Construction (Including 
Utilities)

$160 $234

Total Estimate $180 $260 $5 to $15

Planning-Level Conceptual 
Cost Estimates
This phase of the Route 1 study analyzed the 
potential project costs for both the at-grade and 
grade-separated configurations, considering 
bridges, culverts, large drainage structures, 
large retaining walls, lighting, earthwork, bicycle 
and pedestrian facilities, and environmental 
considerations. The cost estimates are summarized 
in the table below. For the lower-cost option 
of improving the existing Route 1 highway 
configuration, VDOT assigned a cost range of $5M 
to $15M for such a project.

Multimodal 
Transportation  
Operations and Safety
Transportation and safety-related analyses were 
conducted for the at-grade concepts. It was 
assumed from a feasibility perspective that the 
grade-separated Sector Plan concept would operate 
similarly to the future No-Build conditions (i.e., 
in which the 15th Street S crossing remains an 
interchange and the 18th Street S crossing remains 
separated with no interaction with Route 1). In 
general as shown in the figure on the following 
page, it is anticipated that poor traffic operations 
and safety challenges would be manifested with 
an at-grade Route 1 if traffic volumes remain 
consistent with 2019 (pre-pandemic) volumes or 
increase in the future, which is how future-year 
traffic operations are typically analyzed. However, 
this type of analysis likely represents a conservative 
“worst case” analysis that does not account 
for considerations such as significant planned 
investments in parallel transit service to Route 1 
or for the historically flat “growth” in traffic along 
Route 1 in the study area, as shown in the figure at 
the top of page ES-22.

Conceptual Cost Estimates



ROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 ReportROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 Report

ES-18 ES-19

Bus transfers  
along SB Bell

S Fern St.

S Eads St.

2
3
rd

 S
t. S

2
0
th

 S
t. S

1
8
th

 S
t. S

1
5
th

 S
t. S

1
2
th

 S
t. S

S Eads St.

S Fern St.

18th Street: closely-spaced signals and heavy pedestrian 
volumes affecting circulation, bus operations along 
southbound Bell Street for Metro station 
 
Eastbound 18th Street progression impacted by Route 1 
signal—limited queue storage eastbound at Bell Street

Eastbound 15th Street: 
heavy left-turn movement to 
northbound Route 1 creating 
queue spillback; affecting 
north/south side streets

Southbound 
Route 1: queue 
spillback in PM 
peak affecting 
I-395/Route 110

Vehicle delays impact bus travel times, especially 
southbound Bell Street near 18th Street

At-Grade Options: Key Challenges/Constraints

Key Multimodal Traffic Challenges/Constraints with At-Grade Route 1
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Drawing Conclusions
From the analyses, the VDOT study team drew 
conclusions on the following four concepts:

• At-Grade Configuration – Option 1: All 
turning movements permitted at 15th and 
18th Streets

• At-Grade Configuration – Option 2: Left 
turns from Route 1 prohibited at 15th and 
18th Streets, which narrowed the Route 1 
typical section to 6 lanes providing a wider 
center median

• At-Grade Configuration – Option 3: A 
“hybrid” of Options 1 and 2 with left turns at 
Route 1/15th Street and no left turns at Route 
1/18th Street

• Grade-Separated Sector Plan 
Configuration: Modified SPUI at 15th Street 
S, with ramps on the inside of the Route 1 
travel lanes (i.e., an “inverted SPUI”), and a 
grade-separated overpass at 18th Street S

The examination of these four concepts involved 
feasibility analyses based on the goals of this 
study to incorporate safety, multimodal access and 
accommodation, transit effectiveness, vehicular 
operations, and environmental features, all to fit 
within the urban fabric and context of Crystal City. 
The analyses resulted in the following conclusions:

• All four concepts are constructable

• Stormwater management is feasible with  
each concept

• More developable land is possible with the  
at-grade concepts

• The pedestrian zone will be able to provide 
ample room for sidewalks, street trees, and 
other amenities

• Planning-level cost estimates indicated that 
at-grade concepts are less costly (with the 
exception of making some improvements to 
the existing conditions)

• Multimodal transportation and safety 
analyses revealed concerns with the at-grade 
concepts if vehicular traffic increases based on 
traditional traffic forecasting methods

Given the last conclusion, should traffic volumes 
in the study area decrease in conjunction with an 
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0
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Traffic Volumes using Arlington County  
Traffic Forecasts

Traffic Volumes Reduced from Existing  
Based On MWCOG Model

Predicted Bike/Ped Crashes per Year for Route 1: I-395 to 23rd Street S

*IHSDM does not predict bike/ped crashes for freeway interchanges Bike Pedestrian
In Pentagon City and Crystal City, in addition 
to Arlington County’s significant Complete 
Streets program, the Commonwealth of Virginia 
has committed to significant investments for 
enhanced rail and transit, as shown in the figure 
on the following pages. This funding, along with 
local and regional funding, will further enhance 
the multimodal network in the Crystal City and 
Pentagon City areas.

Furthermore, empirical evidence exists from a 
limited number of freeway-to-at-grade conversion 
projects around the US that traffic volumes 
decrease given the reduction in capacity, and trips 
are absorbed into the regional street network or 
diverted to other modes. Thus, with continued 
focus on an increasingly effective travel demand 
management (TDM) program considering the travel 
patterns in Crystal City, there are several potential 
opportunities and targeted trips for encouraging 
people to switch modes, which will have the effect 
of reducing traffic on Route 1. 

Considering Pedestrian 
and Bicycle Safety
With awareness of Arlington County’s recently 
approved Vision Zero Action Plan, and considering 
a potential reduction in future year traffic, a safety 
analysis was conducted for Route 1 within the 
project study area using predictive methods to 
estimate future-year crashes for No-Build conditions 
against various Build options.

• Results of these analyses suggested an increase 
in crashes in the at-grade Build options when 
using the Arlington County traffic forecasts 
(i.e., when using consistent traffic volumes 
with the No-Build condition).

• Using reduced traffic volumes—potentially 
possible with the implementation of a robust 
TDM program and significant mode shifts to 
transit and other travel options—the analysis 
of the at-grade Build options resulted in 
generally consistent or reduced crashes as 
compared to No-Build conditions, as shown in 
the bar chart on the next page.

• Contributing to this result, the at-grade Build 
options feature a reduced speed limit along 
Route 1 and restrictions in left turns, both of 
which should improve safety.



ROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 ReportROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 Report

ES-22 ES-23

Ongoing Investments in National Landing Transit and Mobility Improvements

East Glebe Improvements

Potomac Yard Metrorail Station

Potomac Yard Metrorail Station 
South Entrance

Potomac Yard/Del Ray SmartMobility

Four Mile Run Trail Crossing

Transitway Improvements/Expansion

Route 1 Multimodal 
Improvements

Pentagon City Metrorail Station 2nd Elevator

Army Navy Drive Complete Street

Columbia Pike East End

Columbia Pike Transit Stations

Boundary Channel Drive Interchange

Long Bridge

Crystal City Virginia Railway 
Express Station

Crystal City Metrorail Station 
East Entrance

Intermodal connector from CC to DCA
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at-grade concept implemented in concert with 
regional and local transit projects and a robust TDM 
program, it would be anticipated that multimodal 
transportation operations and safety would not 
be significantly adversely affected. Some minor 
increases in vehicle peak-hour travel times and 
delays would still be anticipated due to the removal 
of grade-separated crossings. The predicted future 
number of crashes along the corridor would not 
show a significant increase or could even show a 
decrease, given that the at-grade concept includes 
a reduction in the study area speed limit and design 
speeds and mitigates an existing weaving area 
between I-395 and the 15th Street S interchange.

Of the three at-grade options, Option 3 was chosen 
as the optimum concept given the following 
reasons:

• Option 3 provides all turning movements to/
from Route 1 at 15th Street S, thus addressing 
multimodal transportation demand

• Option 3 limits left-turn movements at the 
Route 1/18th Street S intersection, which 
removes several conflict points with pedestrian 
crossings, decreases the number of traffic 
signal phases, and maximizes pedestrian 
crossing times

• Option 3 (and all at-grade concepts) would 
include speed reduction mitigations for 
vehicles coming from I-395 and Route 110, 
including signage, pavement markings, and 
more active measures such as speed feedback 
signs

Applying Measures of Effectiveness
In conducting the multimodal transportation analyses and developing and analyzing potential concepts, the 
VDOT study team applied the following MOEs to draw conclusions about three potential urban boulevard 
configurations for Route 1—modified existing, at-grade Option 3, grade-separated Sector Plan concepts:

Safety (Crashes): Comparison of 
concepts in the anticipated reduction in 
crashes

Walkability: Pedestrian comfort and 
interest in walking across and along 
Route 1

Bikeability: Bicyclist ease of mobility  
and routing along and across Route 1

Transit Effectiveness: Ease of 
operations for transit vehicles and access, 
such as access to Metro and bus transit 
facilities and potential congestion which 
could affect transit operations

Vehicular Traffic Operations:  
Traffic operations using the Vissim 
modeling tool

Pedestrian Operation and Safety: 
Pedestrian operations and pedestrian 
safety review 

Shift In Trips to Non-Auto Modes: 
Comparisons of the shift in trips from 
vehicular modes to non-vehicular modes 
such as Metro, bicycle, and pedestrian 
modes

Cost: Analysis of the cost of the Route 1 
multimodal improvement concepts 

Constructability: Challenges and time 
associated with the construction of each 
of the conceptual scenarios and the need 
to keep pedestrian, bicycle, and vehicular 
traffic moving at all times during 
construction

Americans with Disabilities Act (ADA) 
considerations: Analysis of the proposed 
design features with respect to 
compliance with ADA

Urban Fabric: Review of the ability of 
the potential for a concept to fit into the 
context of the urban nature of Crystal 
City and to knit together the land uses 
and grid of streets

Redevelopment Potential: Amount of 
developable land which may become 
available 

Adaptability: Different urban boulevard 
concepts to adapt to changes that may 
take place in the future including 
additional development, reduced 
vehicular volumes, introduction of 
autonomous vehicles, and other future 
possibilities

Environmental Impacts: Reduction in 
impervious area along with the potential 
for aesthetic and positive social impacts

Maintenance: Reviews of the potential 
future maintenance costs and needs, 
including roadway infrastructure, bridges, 
retaining walls, lighting, and traffic signal 
costs
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The initial comparisons of the modified existing, 
at-grade, and grade-separated Sector Plan 
configurations to selected MOEs are summarized in 
the first table below. The comparisons of the three 
possible urban boulevard configurations using the 
MOEs can be translated to ratings when compared 
to the existing configuration. As shown and 

described previously, the at-grade concept performs 
worse than the other concepts in terms of safety 
(including pedestrian operations and safety), transit 
effectiveness, and vehicular traffic operations—if 
traffic volumes were to increase from 2019 (pre-
pandemic) counts and further mitigation is not 
provided to increase bicycle and pedestrian safety. 

The following table provides a summary comparison 
of all three configurations with selected MOEs, 
as well as additional study needed. Note that the 
at-grade urban boulevard (Option 3) is the lower-
cost urban boulevard configuration and the one 
that is most compatible with the vision for National 

Landing. Pedestrian safety concerns will need to be 
addressed with further study, and a TDM strategy 
is needed to mitigate the potential for traffic 
congestion to affect the safety and efficiency of 
other modes.

Configuration Pedestrian 
Safety

Multimodal  
Traffic 

Demand

Project  
Cost

Urban 
Boulevard

Vision for 
National Landing

At-Grade Urban 
Boulevard

Concerns need 
to be addressed 

w/ further 
study

Needs strategy 
that reduces 
future traffic 

volumes

Moderate 
$180M

Yes Compatible

Elevated Urban 
Boulevard  
(Sector Plan)

Accommodates Accommodates
Higher 
$260M

Yes
Compatible, but 

 with freeway 
segment remaining

Improved 
Existing Elevated 
Roadway

Accommodates Accommodates
Low  

$5-15M
No Not compatible

Initial MOE Comparisons without Possible Safety and Operations Mitigations

Scenario

S
a

fe
ty

 (
C

ra
sh

e
s)

W
a

lk
a

b
il

it
y

B
ik

e
a

b
il

it
y

Tr
a

n
si

t 
E

ff
e

ct
iv

e
n

e
ss

V
e

h
ic

u
la

r 
Tr

a
ffi

c 
O

p
s

P
e

d
e

st
ri

a
n

 O
p

s/
S

a
fe

ty

S
h

if
t 

in
 t

ri
p

s 
to

  
n

o
n

-a
u

to
 m

o
d

e
s

C
o

st

C
o

n
st

ru
ct

a
b

il
it

y

A
D

A
 C

o
n

si
d

e
ra

ti
o

n
s

U
rb

a
n

 F
a

b
ri

c

R
e

d
e

v
e

lo
p

m
e

n
t 

P
o

te
n

ti
a

l

A
d

a
p

ta
b

il
it

y

E
n

v
ir

o
n

m
e

n
ta

l 
Im

p
a

ct
s

M
a

in
te

n
a

n
ce

Modified Existing

At-Grade

Sector Plan Concept 
(Elevated/Rebuilt)

May be improved with overpass/underpass

May be improved with effecive TDM strategy

However, if a robust TDM strategy is implemented 
and if additional pedestrian and bicycle safety 
measures are implemented (such as a grade-
separated pedestrian bridge or underpass is 

constructed at 18th Street S.), MOEs for the at-
grade configuration can improve as shown in the 
table below.

MOE Comparisons with Possible Safety and Operations Mitigations

Scenario

S
a

fe
ty

 (
C

ra
sh

e
s)

W
a

lk
a

b
il

it
y

B
ik

e
a

b
il

it
y

Tr
a

n
si

t 
E

ff
e

ct
iv

e
n

e
ss

V
e

h
ic

u
la

r 
Tr

a
ffi

c 
O

p
s

P
e

d
e

st
ri

a
n

 O
p

s/
S

a
fe

ty

S
h

if
t 

in
 t

ri
p

s 
to

  
n

o
n

-a
u

to
 m

o
d

e
s

C
o

st

C
o

n
st

ru
ct

a
b

il
it

y

A
D

A
 C

o
n

si
d

e
ra

ti
o

n
s

U
rb

a
n

 F
a

b
ri

c

R
e

d
e

v
e

lo
p

m
e

n
t 

P
o

te
n

ti
a

l

A
d

a
p

ta
b

il
it

y

E
n

v
ir

o
n

m
e

n
ta

l 
Im

p
a

ct
s

M
a

in
te

n
a

n
ce

S
u

p
p

o
rt

s 
N

a
ti

o
n

a
l 

La
n

d
in

g
 V

is
io

n
?

Modified Existing

At-Grade ✓

Sector Plan 
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Better Worse

Better Worse

Comparison of Possible Route 1 Urban Boulevard Configurations with Selected MOEs

The vision for the Crystal City area of what is now being called National Landing can be summed up with 
the stated vision from the Sector Plan:

Crystal City will grow into a community of neighborhoods with active, pedestrian-focused streets, 
quality architecture, and a rich urban character.

Also, from the Sector Plan, the recommendation for Route 1 from the Sector Plan ties to this vision:

[Richmond] Highway will become an attractive urban boulevard and unifying element of Crystal City.

While the sector plan also recommended that the laneage and capacity of Route 1 be maintained, with 
Route 1 traffic volumes reduced as a result of a robust TDM strategy, the existing elevated freeway can be 
removed to create a more human-scale Route 1 facility, one that is designed not as a higher-speed freeway, 
but as a lower-speed urban boulevard.
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Recommending At-Grade Option 3
From the findings and conclusions of this Phase 
1 study and based upon the comparisons of 
the concepts using the 15 MOEs, it is VDOT’s 
recommendation to convert the segment of 
elevated urban freeway in Crystal City to an at-
grade, tree-lined urban boulevard with wide spaces 
along Route 1 for sidewalks, street trees, lighting, 
and other amenities desired by Arlington County 
citizens and landowners—and with safe crossings 
of Route 1 for pedestrians, bicyclists, and other 
users. This recommendation is dependent upon a 
future study of a robust TDM strategy that would 
result in a reduction of traffic volumes in future 
years; however, with reduced traffic, an at-grade 
configuration provides desirable characteristics that 
meet the multimodal vision outlined in the Crystal 
City Sector Plan with the added benefit of removing 
a segment of elevated freeway.

It is believed that this recommended configuration 
will provide the greatest benefit to the corridor in 
the context of an evolving walkable, connected, 
and urban Crystal City. This at-grade scenario 
recommendation weighed vehicle throughput 
and corridor levels of service with those of 
environmental sustainability, walkability, 
redevelopment potential while considering a safe 
environment for all users.

Accommodating  
Bus Transit
As part of the recommended at-grade option, the 
existing bus stops along 18th Street S (the sawtooth 
bus bays underneath the Route 1 overpass) will 
need to be relocated. A multimodal transfer facility, 
as envisioned in the Sector Plan and centered 
around the current Crystal City Metro station, could 
replace existing bus stops on 18th Street S and 
serve to encourage people to use the bus transit 
mode of transportation. The design, funding, and 
construction of such a facility is to be determined 
and will require significant additional planning 
and coordination with Arlington County, and 
landowners in the immediate area of the Crystal 
City Metro Station.

Recommending Bicycle 
and Pedestrian Safety 
Elements
Further safety elements that are recommended for 
future phases of design include leading pedestrian 
intervals (LPIs) at traffic signals, pedestrian lighting, 
and a pedestrian overpass or underpass at 18th 
Street S. Details of these safety features would be 
evaluated in future phases of design. Many of these 
potential elements are shown in the figure on the 
following pages.



ROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 ReportROUTE 1 MULTIMODAL IMPROVEMENTS STUDY | Phase 1 Report

ES-30 ES-31

At-Grade Route 1 Intersection Safety Features

At-Grade Route 1 Intersection Safety Features 

Wide, high-visibility crosswalks with 
pedestrian-accessible signals/push buttons

Potential off-peak on street parking on Route 1 
(which slows traffi c and indicates presence of pedestrians)

25-foot corner radii

Rumble strips and other measures on southbound 
Route 1 in advance of the at-grade intersection

Pedestrian lighting

Wide pedestrian refuge islands 
with fl exible post delineators

Lead pedestrian interval (LPI) 
traffi c signal phasing

Wide pedestrian zone along Route 1 - 
could also include protected bicycle facility

On-street bicycle lanes across Route 1, 
with high-visibility, green markings
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This recommended at-grade configuration is 
consistent with the national trend to remove urban 
freeways to create more vibrant street spaces, 
healthier environments, and increased economic 
opportunities. A plan view of the recommended 
configuration is shown on this page, with new 
sidewalks and high-visibility crosswalks and with 
upgraded bicycle lanes and marked bicycle crossings 
of Route 1. Renderings of this recommended 
configuration are also shown on the following 
page.

The recommended concept provides for a 
reconstructed Route 1 that will provide: 

• Walkable access along Route 1 between 15th 
Street S and 20th Street S to buildings, parks, 
and transportation facilities

• Wide, high-visibility pedestrian crosswalks and 
bicycle crossings of Route 1, with pedestrian 
refuges and shorter crossing distances than 
exist today

• Accommodations for vehicles and buses while 
providing opportunities for wide sidewalks 
and other amenities along Route 1 that will 
embrace the future fronts of buildings

• Support of the vision for National Landing 
(i.e., for knitting together the urban fabric, 
providing a safe environment for all modes, 
and enhancing economic vitality in the 
corridor)

Rendering of Recommended At-Grade Urban Boulevard with pedestrian and bicycle facilities

IMPROVED PEDESTRIAN ZONE (20’+ WIDTH)

LEGEND

BIKE LANE (5’+ WIDTH)

CROSSWALK (10’+ WIDTH)
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1
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Considering the figure below, the implementation 
of the at-grade configuration would include:

• 2,100 linear feet of bike lanes

• 1,135 linear feet of crosswalks with wide 
pedestrian refuges

• 8,000 linear feet of sidewalks—including 
3,250 linear feet of new sidewalks

• 124,000 square feet (2.8 acres) of walkable 
pedestrian space

• 1,600 linear feet of new medians

• 190 new trees along Route 1

• 78,000 square feet (1.8 acres) of landscaping

• Removal of 85,000 square feet (1.9 acres) of 
pavement

• 6.5 acres of excess right-of-way that may be 
converted to new land uses

Multimodal transfer facility (by others)

Existing Crystal City 
Metrorail Station entrance

IMPROVED PEDESTRIAN ZONE (20’+ WIDTH)

LEGEND

BIKE LANE (5’+ WIDTH)

CROSSWALK (10’+ WIDTH)
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Rendering of Recommended At-Grade Urban Boulevard – Route 1 at 18th Street (Looking West)

Rendering of Recommended At-Grade Urban Boulevard – Route 1 at 15th Street (Looking Southwest)

Rendering of Recommended At-Grade Urban Boulevard – Route 1 at 15th Street Looking North)
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Recommending  
Next Steps
In addition to the recommendation for the at-grade 
Option 3 configuration—an at-grade concept with 
all turns at 15th Street S and no left turns at 18th 
Street S—VDOT recommends that this Route 1 
Multimodal Improvements Study conclude with 
Phase 2 of the study.

Based upon the findings of the Phase 1 analyses 
and the conclusions discussed above, Phase 2  
will include:

• Updated multimodal counts and analyses

• Development of a comprehensive TDM 
Strategy – in coordination with statewide 
transit investments (Virginia Department of 
Rail and Public Transportation [DRPT] and 
Transforming Rail in Virginia [TRV]) and with 
Arlington County’s transit and street space 
investments, including reduced parking supply 
and increased travel choices (aligned with  
desired travel patterns). This TDM strategy will 
need to:

• Reduce future traffic volumes below 
existing (2019) volumes

• Mitigate future congestion and potential 
diversion of traffic onto local and 
regional roads

• Examining the feasibility of a potential 
pedestrian underpass or overpass at  
18th street

• Expanding on the analysis of Option 3

• Reviewing Route 1/23rd Street S with the 
recommendations of the County’s Vision 
Zero Action Plan for any potential interim 
improvements that could be implemented 
ahead of Arlington County’s 23rd Street 
Improvements and street improvements by the 
development community

• Advancement of plans to support other project 
development steps

• Further public engagement

• In accordance with Arlington’s Vision Zero 
Action Plan, performing an engineering speed 
study to consider a 25-mph speed limit

Acknowledgments
This study was prepared by the Virginia Department of Transportation (VDOT), Northern Virginia District, 
to examine the feasibility of implementing multimodal improvements to Route 1 in the Crystal City area 
of Arlington County, VA. VDOT has completed Phase 1 of this study, in close coordination with Arlington 
County Department of Environmental Services (DES) Transportation Division, and with input from the Route 
1 Task Force and its representatives of the civic associations within zip code 22202. VDOT was assisted by 
Kimley-Horn, in association with HDR, ALA, DMY, and Sharp & Company, through a consultant contract, 
State Contract Number 0001-000-894, P101 for project UPC 115882.

Route 1 Task Force
• Crystal City Citizens Review Council

• National Landing BID

• Arlington Ridge Civic Association

• Aurora Highlands Civic Association

• Crystal City Civic Association

• Arlington County Planning Commission

• Arlington County Transportation Commission

• Arlington County Bicycle Advisory Committee

• Arlington County Pedestrian Advisory 
Committee

• Arlington County Transit Advisory Committee

• Arlington County Transportation Division

• City of Alexandria

• VRE

• WMATA

• MWAA

• NPS

• VDOT 

Consultant Team




