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Figure 7 – PM Mean Peak Travel Speeds 
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The PM peak period shows similar patterns on GWMP to the AM peak.  Again, 
spillback onto southbound and northbound GWMP was observed from the ramps to 
leading northbound I-395. 
 

In comparing the total results of each period, the PM peak experiences the worst 
overall average speed of 18.5 mph for all miles traveled.  The morning peak has an 
overall average speed of 23.6 mph, approximately five mph higher.  The overall 
average speed during the midday travel runs, 38.6 mph, is almost twice as high as 
that of the peak periods. 
 

Based on methodologies from the Highway Capacity Manual, the Mean Peak Travel 
Speed for each segment was translated into a level of service (LOS).  LOS classifies 
the level of congestion indicated by a letter grade, “F” signifying failure and “A” 
signifying excellent operational conditions. 
 

Based on the percent difference between the measured Mean Peak Speed and Posted 
Speed an evaluation of the Level of Service can be made for the following facilities: 
 

Interstate/Freeways:  Arterials: 
LOS A: 0-14%   LOS A: 0-10% 
LOS B: 15-18%   LOS B: 11-30% 
LOS C: 19-23%   LOS C: 31-45% 
LOS D: 24-30%   LOS D: 46-60% 
LOS E: 31-50%   LOS E: 61-70% 
LOS F: 51% +   LOS F: 71% + 
Note: Percentages signify the difference between Mean Peak Speed and Posted Speed  
 
Specific Findings 

Analyses of the specific travel time routes resulted in the following performance 
findings: 
 

I-395 Mainline: The corridor experienced delays during both peak periods.  During 
the morning peak northbound delays were mostly concentrated in Arlington County 
prior to the crossing of the Potomac River.  In the District of Columbia, northbound 
traffic for the most part was moving and typically slowed down at the merge and 
weave areas between the Maine Avenue and northbound I-395 exits.  Average 
speeds for segments along the I-395 corridor fluctuated between 5 mph and 40 mph 
in the northbound direction, and between 10 mph and 50 mph in the southbound 
direction during the morning peak.  Travel speeds on the mainline (northbound) 
were lowest between the exit to I-395 HOV/entrance from South Rotary Road and 
the entrance from VA 110 (southbound) with a measured average speed of 4.9 mph.  
In the reverse direction travel speed was lowest for the segment from the merge with 
US Route 1 (14th Street) to the exit to GWMP (northbound) with a measured 
average speed of 9.8 mph. 
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The evening peak experienced delays along the entire length of the northbound I-
395 corridor.  In the District of Columbia, traffic congestion was observed on the 
Southeast Freeway (eastbound) beyond the South Capitol Street exit.  It should be 
noted that during this travel time run, an accident on the Virginia side prior to the 
bridge crossing was observed and partly contributed to delays on the Virginia side.  
In southbound direction, queuing was observed at the major diverge to I-395 and the 
ramp to Southeast Freeway (eastbound).  Traffic slowed down towards the exit to 
the GWMP (northbound).  Traffic also slowed down at the slip ramp from I-395 
HOV (after the South Fern Street underpass).  This delay occurred as a spillback of 
downstream traffic approaching Glebe Road (VA 120).  Travel speeds going 
northbound on the mainline were lowest between Exit 8B (VA 27) and Exit 8C 
(South Hayes Street), and between the exit to I-395 HOV/entrance from South 
Rotary Road and the entrance from VA 110 (southbound), both with a measured 
average speed of 4.0 mph during the evening peak.  In the southbound direction, the 
lowest travel speed of 9.2 mph occurred between the split to northbound I-395 and 
to eastbound Southeast Freeway and the entrance ramp to South Capitol Street. 
 
I-395 HOV lanes: During the AM peak period northbound traffic on the HOV lanes 
slowed down prior to the South Eads Street exit, caused by spillback from the 
intersection at the terminus of the ramp.  Traffic also slowed down towards the 
bridges, and continued to be slow on US Route 1 (14th Street) towards the 
intersection with C Street.  The lowest measured average segment speed was 14.2 
mph between the US Route 1 (14th Street) exit from northbound I-395 and the 
merge to US Route 1 with traffic from the I-395 HOV lanes.  The highest speed, 
56.3 mph, was measured on the HOV-3 restricted lanes segment between the 
entrance on North Quaker Lane and bridge overpass (towards South Arlington 
Ridge Road).  Traffic exiting the District of Columbia using the HOV lanes did not 
experience any delays. 
 
During the PM peak period, northbound I-395 traffic was generally congested due to 
spillback caused by merging traffic.  Traffic traveling southbound during the 
evening peak experienced no significant delays.  The lowest measured average 
speed was 21.1 mph on southbound US Route 1 (14th Street) between C Street and 
the entrance to the HOV lane.  The highest measured average speed was 62.2 mph 
between the bridge overpass (towards South Arlington Ridge Road) and the exit to 
North Quaker Lane. 
 
GWMP: During both morning and evening peak periods, delays were measured in 
the northbound direction.  The amount of traffic exiting towards northbound I-395 
was considerable and vehicles were found queuing back near to the entrance ramp 
from Reagan National Airport at the height of both peak periods.  The lowest 
average speed was recorded between the Reagan National Airport entrance and the 
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exit to I-395 at 6.7 mph during the morning.  In the evening peak, the ramp to 
northbound I-395 measured the lowest average speed, 18.0 mph.  The ramp from 
southbound I-395 to northbound GWMP experienced congestion with spillback onto 
I-395.  Congestion was attributed to the yield sign located at the end of the ramp.  
During both the AM and PM peak periods, delay was experienced due to speeds 
dropping to 7.7 mph and 6.2 mph, respectively. 
 
No delays were recorded on southbound GWMP during either peak period.  
However, it was noted that traffic was congested at the exit ramp from southbound 
GWMP to northbound I-395 and as a result, impeded traffic exiting from 
southbound I-395 to southbound GWMP.  This occurrence did not appear to impede 
through traffic on GWMP. 
 
VA 27, VA 110, and US Route 1: No delays were recorded for these routes, and no 
indications of traffic flow irregularities were observed.  The only exception to this 
was a portion of delay experienced at the end of the US Route 1 ramp (southbound) 
to 15th Street, due to the traffic signal. 
 
14th Street, SW: This corridor may be considered a chokepoint.  Northbound traffic 
along 14th Street traveling into the District of Columbia arrives at the signalized 
intersection with C Street.  Because the arrival rate is higher than the discharge rate 
queues start building and ultimately spillback onto the Arland D. Williams and 
Rochambeau Bridges, thereby impacting traffic on the I-395 and from the HOV 
lanes.  This becomes especially clear during the morning peak period.  Southbound 
14th Street traffic did not experience delays caused by any form of congestion, other 
than the signal on C Street, SW and vehicles positioning themselves on the two 
innermost lanes in order to access HOV lanes. 
 
12th Street Expressway, SW: This corridor connects the southwest part of the 
District of Columbia to Constitution Avenue.  During the morning peak period, 
delay was experienced as a result of the signalized intersection at Constitutional 
Avenue, NW.  The spillback occurred upstream of the on-ramp from Independence 
Avenue.  The corridor did not experience significant traffic congestion during the 
evening rush hour. 
 
9th Street, SW: This section of roadway only experienced significant delay during 
the evening peak period.  Delays on the ramps to both southbound and northbound I-
395 spilled back into the tunnel.  The average speed was lowest in southbound 
direction between the southbound/northbound I-395 split and the exit to Maine 
Avenue at 9.6 mph. 
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Independence Avenue, SW: This corridor showed no significant differences between 
any of the AM, Midday, or PM runs.  During all time periods delay remained fairly 
constant.  The occurrence of delay due to signals seemed at random and was found 
to be relatively high considering the amount of stopped delay at intersections.  
During the runs that were executed for this study, no particular intersection was 
found to impede traffic in a major way. 

 
3.2.2. Traffic Safety Analysis 
Accident data covering the three and a half year time period between January 2003 
to August 2006 was gathered from the District of Columbia Department of 
Transportation (DDOT), Traffic Services Administration, the National Park 
Service’s Park Police, and Arlington County (requested by Virginia Department of 
Transportation) and evaluated for the project. 
 
Crashes were analyzed for the I-395 corridor and the major interchanges as well as 
for local street intersections within the study area, and summarized for more than 
200 locations within the study area.   Accident rates were established for most of 
these locations (where data were available) including the following corridors: 
 
- I-395 (Washington, DC and Virginia), 
- VA Route 110/US Route 1 (Jefferson Davis Highway), 
- George Washington Memorial Parkway, 
- 14th Street, SW, 
- 12th Street Expressway, SW, 
- Maine Avenue, SW, 
- Southeast Freeway, 
- Independence Avenue, SW, and 
- South Capitol Street. 

 
The accident rate was calculated using the following formula: 

RSP = (A x 106) / (AWT x T x 365), where 

RSP = Accident rate for the spot (intersection) 
A = number of reported accidents 
AWT = average weekday traffic (or equivalent) 
T = Analysis time period 
 
In addition, an accident severity rating was established for these locations to better 
understand safety problems.  Accident severity takes into account the following 
three types of accidents: property-damage only (PDO), injury-related, or fatality.  By 
evaluating the accident severity, more insight may be gathered into the perceived 
safety or deficiency in safety conditions at a particular intersection.  A rating scale is 
then applied to the different accident types to produce a value at each location that 
will account for the occurrence of injuries and deaths.  The accident severity rate 
was calculated using the following formula: 
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Accident Severity = [(PDO x 1) + (INJURY x 3) + (FATALITY x 8)], where 
PDO = Property Damage Only 
1,3,and 8 = weighting factors 
 
Refer to the Appendix for an overview of the accidents, severity rates, and accident 
rates (by AWT).   The Interstate 395 (South) / VA 27 (Washington Boulevard) 
merge area (at mile points 8.4-8.1) had the highest accident severity rating (153), 
while the intersection of South Capitol Street/I (Eye) Street had the largest accident 
total (80) from January 2003 to August 2006. 
 
The numbers are difficult to compare against isolated intersections within the study 
area because there are multiple conflict points and intersections at this location.  In 
many instances, the accident data did not call out specific ramp locations or conflict 
points to further evaluate this location.  The ten (10) worst intersections for 
Washington, DC and Arlington County, VA with respect to severity ratings are 
tabularized in the Appendix.  
 
3.2.3 License Plate Survey  
One of the initial steps in this process was to answer the fundamental question of 
who is using the 14th Street Bridge Corridor.  In order to answer this basic question, 
a limited travel survey was conducted since a full scale origin-destination survey 
was not warranted because a valid regional travel model had already been 
completed.  The limited travel survey was performed to identify the home end of all 
trips currently in the 14th Street Bridge Corridor during the weekday peak period 
using automated video survey techniques.   

 
Mobile Automated License Plate Recognition (ALPR)-specific cameras and data 
processing units were used to collect, decipher, and store license plate image data 
and all corresponding event information.  The survey was conducted on November 
7, 2007, a non-holiday weekday, during the peak AM and PM periods which were 
determined to be from 7:00 AM to 10:00 AM and from 4:00 PM to 7:00 PM, 
respectively.  During these time periods, the license plate images of all vehicles 
crossing the 14th Street Bridge Corridor were captured and processed by an Optical 
Character Recognition (OCR) software program.  Using this technology, 
approximately 70 to 80 percent of all vehicle license plates were recorded during the 
survey period. Once captured, license plate numbers were compiled into a database, 
sorted by state and submitted to the motor vehicle licensing agencies of Virginia, the 
District of Columbia, and Maryland.  Each agency then provided the zip code only 
address information for the registered owner of each vehicle.  Using this data, the 
summary information on the home address of all peak hour users of the 14th Street 
Bridge Corridor was prepared, assuming that the zip code represents the home end 
of each trip they recorded. Using the raw data before matching to zip codes, 
summaries of users by state were prepared.  The data was then further categorized 
by the four bridges within the corridor and the direction of travel.   
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A total of 47,926 license plates were recorded in the 14th Street Bridge Corridor 
during the AM peak period and 48,311 license plates during the PM peak period.  
More vehicles in the corridor were from Virginia in both the AM (43 percent) and 
PM (46 percent) peak periods than from the District of Columbia or Maryland.  The 
majority of these Virginia travelers in both the AM and PM peak periods were from 
Fairfax County at 17 and 20 percent, respectively.  The second highest number of 
vehicles came from Maryland with 35 percent in the AM and 31 percent in the PM.  
Prince George’s County is where the majority of the Maryland vehicles came from 
during both the AM and PM peak periods, with 20 percent and 17 percent, 
respectively.  The District of Columbia had the least number of users of the 14th 
Street Bridge Corridor with 12 percent in both the AM and PM peak period. 

 
Journey to work data from 2000 US Census that provides a general estimate of the 
number of daily commuter trips between Virginia, the District of Columbia, and 
Maryland was used to analyze the travel pattern of Maryland, Virginia, and District 
of Columbia commuters, particularly those likely to travel via 14th St. Bridge 
Corridor. Almost 75,000 commuters traveled from the District of Columbia and the 
Maryland counties of Prince George’s and Anne Arundel to northern Virginia 
counties in 2000, according to US Census data.  The highest number of residents 
commuted from Prince George’s County followed by the District of Columbia.  
Approximately 62 percent of them drove to work alone and an equal percentage of 
them (16 percent) carpooled and used public transportation. Of the approximately 
52,000 commuters going to Northern Virginia counties via automobile, which 
includes carpooling, it was estimated that about 26,000 or 50 percent of them used 
the 14th Street Bridge Corridor as their travel route in the reverse direction.  

 
The Northern Virginia Regional Commission (NVRC) reported that about 193,000 
northern Virginia residents commuted to the District of Columbia and Prince 
George’s County, Maryland in 2000. The highest number of these residents 
commuted from Fairfax and Arlington Counties representing a combined total of 74 
percent.  Approximately 68 percent of them drove to work alone and 13 percent of 
them carpooled to work, followed by another 12 percent of them who used public 
transportation. Of the almost 144,000 commuters who drove from Northern Virginia 
to the District of Columbia and Prince George’s County via automobile, including 
carpooling, it was estimated that about 80,000 or 56 percent of them used the 14th 
Street Bridge Corridor as their travel route. 
 

3.3. Operational Deficiencies  
 
As part of the travel time and delay studies, general observations of queuing and weaving 
conditions were made during the peak and during off-peak periods.  
 

Queuing along the ramp from southbound I-395 to northbound GWMP was observed to 
be severe during both the morning and evening peak periods.  Traffic is forced to merge 
directly into the mainline lanes.  In addition, sight distance is limited due to the sharp 
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curvature of the ramp leading to the GWMP mainline.  Consequently, this location is a 
traffic safety and operations concern and was identified as a roadway deficiency. 
 
Queuing along the loop ramp from southbound GWMP to northbound I-395 merge was 
observed to be severe during both the morning and evening peak periods.  The queue 
extended onto the GWMP mainline beyond the Humpback Bridge, thereby impacting 
traffic both from and to southbound I-395.  As a result exiting traffic from southbound I-
395 to southbound GWMP entering the weaving segment on GWMP experienced 
queuing onto the I-395 mainline across the George Mason Bridge.  As a consequence 
exiting traffic from northbound GWMP to southbound I-395 was impacted at the weave 
segment on the I-395 Collector-Distributor.  This area is further complicated due to the 
lane drop from 4 to 3 lanes on the northbound I-395 mainline prior to the GWMP 
interchange.  Also, this area is a traffic safety and operations concern and was identified 
as a roadway deficiency. 
 
In the District of Columbia, the problem locations are marked by the southbound weave 
from I-395 to southbound I-395 and from westbound Southeast freeway to the Maine 
Avenue exit.  Traffic continuing on I-395 is forced to make a minimum of two lane 
changes in order to proceed.  The weave is further complicated because of right-hand 
Exits 6 and 7. 
 
The other problem area is constituted by the northbound lanes on I-395 in the District 
between the Maine Avenue on-ramp and the split to Southeast Freeway.  The area 
consists of three consecutive weave areas defined by the Maine Avenue, 9th Street 
Expressway, and 7th Street on-ramps and the split to either Southeast Freeway or I-395 
northbound.  In addition to the weave patterns discussed above, the downstream 
bottleneck on I-395, where one lane peals off to Washington Avenue at C Street; and one 
lane continues as I-395 causes spill back of queuing vehicles into the weave areas.  
Because of this lane configuration I-395 northbound traffic has to make at least one lane 
change to continue going northbound.  Another contributing factor is that both the Maine 
Avenue and 9th Street Expressway ramps enter the main line from the left side, which 
provides drivers with a challenge, in this already congested area. 
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4 PLANNED OR PROGRAMMED PROJECTS WITHIN STUDY AREA  
 
This section discusses planned or programmed projects within or adjacent to the 14th 
Street study area that may possibly impact transportation patterns and land use.  See the 
Appendix for an overview map with planned and programmed projects. 
 
One of the main changes in land use will be caused by the proposed Base Realignment 
and Closures (BRAC), which will reorganize military bases to more efficiently and 
effectively support the United States’ military forces, increase operational readiness, and 
facilitate new ways of doing business.  For example, it is expected that close to 17,000 
jobs will be relocated out of Arlington County to more secure base locations by 2011. 
 
One of the main transportation projects in Virginia is the I-95/I-395 High Occupancy Toll 
(HOT) Lanes Project; the goal of this project is to expand the current reversible High 
Occupancy Vehicles (HOV) lanes and to provide operations at a pre-determined service 
level at a variable cost for low occupant vehicles. 
 
Other recent land use changes include the Nationals’ Baseball Stadium in the southeast 
quadrant of the District of Columbia part of the ongoing developments in the Federal 
Center, the Southwest Quadrant, and the Navy Yard. 
 
Other projects involve streetscape improvements, transit projects, neighborhood 
improvements, monuments, master plans, and infrastructure improvements, which will 
mostly have a local impact on land use and the transportation network.   
 

4.1. Arlington County, Virginia  

4.1.1. I-95/I-395 HOT Lanes Project 
This project proposes to add an additional lane to the existing HOV lanes and 
convert the HOV lanes into Express Bus Rapid Transit (BRT) lanes and High 
Occupancy Toll (HOT) Lanes on I-95/395 from US 17 bypass near Massapanox to 
S. Eads Street.  This will allow buses and HOV-3 vehicles to use the lanes for free 
and Single Occupant Vehicle (SOV) and HOV-2 vehicles to use the lanes at a 
variable rate.  It also proposes to extend the HOV lanes south from their current 
point in Quantico to south of the US 17 Bypass near Massapanox.  Construction on 
the Northern section (from Eads Street in Arlington County to Garrisonville Road in 
Stafford County) could begin as early as 2010. 

4.1.2. South Eads Streetscape Improvements 
The South Eads Streetscape Improvement Plan includes streetscape improvements 
to be implemented by the Arlington County Department of Public Works.  The 
project will provide new streetscape elements (e.g., sidewalks, etc.) on the west side 
of Eads Street and a planted median along Eads Street.  The project also includes 
site-by-site design improvements that demonstrate how individual businesses may 
be visually enhanced through various interim improvements such as facade 
renovations and streetscape improvements. 
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4.1.3. Columbia Pike Street Car Project 
Arlington’s priority projects include the Columbia Pike streetcar Project.  The plan 
is to construct a five mile streetcar line to run along VA 244 (Columbia Pike) 
between Skyline in Fairfax County and Arlington’s Pentagon city.  Streetcar 
operations could commence by 2014. 

4.1.4. Pentagon Reservation Master Plan  
The Pentagon Reservation Master Plan provides a policy framework for the long-
term development of the Master Plan area - an area of approximately 220 acres 
within the larger Pentagon reservation.  The Master Plan focuses on the following 
improvements within the Master Plan area: implementing new security measures; 
improving vehicular circulation; consolidating existing surface parking into parking 
structures; and increasing landscaped areas. 
 
The Master Plan document lays out the future implementation plans of the 
Department of Defense (DoD) over the next few years.  This plan also goes into 
depth about what the National Capital Planning Commission (NCPC) has 
recommended and whether or not those ideas are going to be implemented.  The 
biggest point of this plan is to reduce impervious surfaces and increase green space.   
 
Key Recommendations relevant to 14th Street Bridge Corridor:  
 
• Reduce the amount of surface parking (North Parking and PenRen areas) by 

creating multi-level parking garages in the South Parking area and around the 
River Terrace, maintaining the number of parking spaces and parking ratio; 

• Improve vehicular and pedestrian circulation; 
• Create new roadways; 
• Open existing roadways; 
• Widening and signalizing the existing Rotary Road; 
• Enhance access for public transit; 
• Create a directional sign system for the entire reservation and comprehensive 

orientation – removal of LED signs; and 
• Restrict all structures in the South Parking area to a height below the I-395 

roadbed. 
 

The Environmental Assessment (EA) of the Pentagon for the updated Pentagon 
Reservation Master Plan documents the environmental affects of the proposed 
master plan in accordance with the National Environmental Policy Act.  The EA 
addresses the potential impacts and mitigation associated with the proposed action.  
Environmental consequences examined, include potential impacts on socio-
economic conditions, cultural and visual resources, transportation systems, physical 
and biological resources, utilities and infrastructure, and cumulative impacts. 
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4.1.5. The Pentagon Employment Centers 
According to the National Capitol Region Transportation Planning Board, 
employment in the Pentagon Employment centers will not increase in 2030, and will 
remain at 19,654. 

4.1.6. Pentagon City 
According to the National Capitol Region Transportation Planning Board, 
employment and the number of households in Pentagon City will increase in 2030 
from 9,261 to 15,658 and from 4,041 to 7,490, respectively. 

4.1.7. Crystal City 
According to the National Capitol Region Transportation Planning Board, 
employment and the number of households in Crystal City will increase in 2030 
from 32,174 to 52,707 and from 4,983 to 7,401, respectively. 

4.2. Washington, District of Columbia 

4.2.1. Hump Back Bridge Project  
In January of 2008, the Federal Highway Administration (FHWA), Eastern Federal 
Lands Highway Division (EFLHD), in cooperation with the National Park Service 
(NPS), began construction of the Humpback Bridge along northbound and 
southbound George Washington Memorial Parkway (GWMP).  The Humpback 
Bridge is located on the George Washington Memorial Parkway (GWMP) just north 
of Interstate 395 and immediately south of the Columbia Island Marina.  More than 
75,000 vehicles cross the bridge every day, far more than it was designed for in 
1932.  In addition to the bridge replacement, the project includes partial widening of 
the GWMP so that a full acceleration lane can be provided for the northbound lanes. 
The completed project is expected to improve safety in the area as well as reduce 
congestion in the corridor.  Traffic delays are expected during construction due to 
the extremely high volume of traffic using the GWMP and the Mount Vernon Trail.  
The traffic control scheme will strive to minimize delays and impacts to the 
traveling public.  Currently, construction is ongoing and is scheduled to be 
completed in spring 2010. 

4.2.2. Alexander Point Project (formerly Columbia Island Bridge) 
The project is part of a safety improvement initiative for the 14th Street Bridge 
Improvement Corridor and will be one of several projects constructed to improve 
safety within the corridor. 

 
The project will consist of the rehabilitation of the George Washington Memorial 
Parkway (GWMP) at the Columbia Island Marina in Arlington County, Virginia and 
the District of Columbia.  The project will involve closing the existing entrance to 
the Columbia Island Marina from the GWMP and constructing a new entrance on 
the west side of the Marina from Boundary Channel Drive to the Columbia Island 
Marina Parking area.  This will allow all vehicular traffic to enter the Marina from 
Boundary Channel Drive.  Although the project is on hold, it is still anticipated that 
the bridge will be constructed in the future. 
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4.2.3. South Capitol Street Project 
There are a series of studies that address the issues that currently exist along South 
Capitol Street from Independence Avenue to Martin Luther King, Jr. Avenue.  
These studies also look at several scenarios to improve transportation patterns and 
revitalize the area.  
 
All studies build upon the idea of converting South Capitol Street from an 
expressway to a grand urban boulevard as seen in European cities, increasing the 
amount of open space with the addition of parks and civic spaces, and construction 
of a new Frederick Douglass Memorial Bridge over the Anacostia River. 

4.2.4. Maine Avenue / Southwest Waterfront Improvements 
The Maine Avenue/ Southwest Waterfront Improvements initiative is being led by 
the District of Columbia.  The initiative proposes numerous initiatives to cleaning up 
and revitalizing the Anacostia Waterfront area (Figure 6.1).  Emphasis is given to 
the Anacostia River Walk trail system throughout the waterfront.  This includes new 
memorials or monuments, new trails, and new park features.  The Southwest 
Waterfront will be revitalized by closing Water Street and having a new commercial 
area allowing for a walkable area.   
 
The Southwest Waterfront Plan is a redevelopment framework for nearly 50 acres of 
waterfront in the Southwest quadrant of Washington, DC.  The plan envisions 
replacing parking lots and underutilized streets with a mix of public plazas, cultural 
venues, restaurants, shops and residences to create a vibrant neighborhood and 
regional waterfront destination.  The proposed uses include more than two million 
square feet of new construction including 14 acres of new parks along the 
waterfront. 

4.2.5. L’Enfant Promenade and Benjamin Banneker Park Study 
The plan is to make improvements to provide a more appealing entranceway to 
attract vistors to the Southwest waterfront.  The improved promenade will most 
likely also feature a memorial to Benjamin Banneker.  Current plans include a 
museum to be built at Benjamin Banneker Park with an intermodal center beneath 
the park.  L’Enfant Promenade will also be the new home for the National 
Children’s Museum.  
 
The Environmental Assessment analyzes the potential environmental impacts due to 
the revitalization of L’Enfant Promenade and Benjamin Banneker Park. 
 
Key findings relevant to the 14th Street Bridge Corridor: 
 
• Geometric modifications will be made at 12th Street and Independence Avenue 

and at 12th Street and C Street and will include increased pedestrian crossing 
times; 

• Repairs of the L’Enfant Promenade bridge structure; 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 36 – 
May, 2009 

KCI Technologies, Inc. 

• A new intermodal transportation center and parking facility will be constructed 
within Banneker Park property; 

• The existing circular park would be eliminated and the traffic circle would be 
modified into a smaller traffic circle at a location closer to I-395; 

• There will be a new mid-block pedestrian crossing at Maine Avenue; and 
• The EA includes information about Zoning in the area, consistency with 

Development Plans and Land Use Plans, demographic information and 
construction impacts.  

 
4.2.6. Washington Nationals’ Baseball Stadium 
The construction of the new Washington National’s Baseball Stadium was 
completed in 2007.  The stadium is located southeast of the project study area and 
approximately one mile south of the US Capitol.  The site is bordered by South 
Capitol Street, First Street, N Street and Potomac Avenue.  

 
The stadium is expected to bring in more traffic during the months of April through 
September.  Use of Metro and other alternative forms of transportation is 
encouraged to reduce the transportation impact of the new baseball stadium.  The 
Nationals’ Stadium website (nationals.mlb.com) provides information on various 
transportation options.  

4.2.7. District of Columbia I-395 Tunnel Closure Study 
Based on District Department of Transportation’s (DDOT) request, the 
Transportation Planning Board (TPB) performed  a regional sensitivity analysis to 
examine potential travel demand impacts of closing the section of I-395 between 
New York Avenue and Massachusetts Avenue, NW (in both directions).  The 
Federal Highway Administration (FHWA) was the lead agency in preparation of the 
Environmental Impact Statement, and the other agencies that were working on the 
study included the District of Columbia Department of Transportation, National 
Park Service, Arlington County, the Department of Defense, and the Virginia 
Department of Transportation.  The study’s purpose was to evaluate congestion 
reduction options, to improve traffic operations, and to enhance safety in the 
corridor.  
 
The study concluded that the closing of the I-395 segment between New York 
Avenue and Massachusetts Avenue does not have significant impact on the Potomac 
and Anacostia river crossings in 2008 and 2020.  There is a more substantial impact 
on the corridor screening south of Massachusetts Avenue and New York Avenue.  
Some of the traffic that would otherwise have utilized the closed I-395 segment 
would shift onto parallel arterials. 
 

4.2.8. Eisenhower Memorial  
The National Park Service (NPS) and the Eisenhower Memorial Commission 
(EMC) propose to establish a national memorial to honor Dwight D. Eisenhower on 
a site located at Maryland and Independence Avenues in southwest Washington, 
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DC.  The site is further bounded by Independence Avenue to the north, 4th Street to 
the east, the U.S. Department of Education Building to the south, and 6th Street to 
the west.  Plans for this memorial propose to close Maryland Avenue at 
Independence Avenue.  
 
The environmental assessment for the project discusses the preferred site alternative 
and the importance of the site to Dwight D. Eisenhower and his accomplishments. 

4.2.9. Smithsonian National Museum of African American History and Culture  
The Environmental Impact Statement (EIS) of the Smithsonian National Museum of 
African American History and Culture has recently been completed in accordance 
with the environmental policies and procedures implemented by the National Capital 
Planning Commission.  The National Capital Planning Commission (NCPC) and the 
Smithsonian Institution (SI), as Joint-Lead Agencies, with NCPC as the Responsible 
Federal Agency, have prepared the EIS to assess the potential effects of constructing 
and operating the National Museum of African American History and Culture 
(NMAAHC) within the Smithsonian Institution.  The plan is to construct and 
operate a permanent facility for the National Museum of African American History 
and Culture as a part of the Smithsonian Institute on 5 acres site.  The site is 
bounded by Constitution Avenue, Madison Drive, 14th and 15th Streets NW on the 
National Mall in Washington, DC. 

4.2.10. Federal Center/Southwest/Navy Yard 
According to the National Capitol Region Transportation Planning Board 
employment and the number of households will have increased in 2030 from 
106,996 to 132,349 and from 8,184 to 14,987, respectively. 
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5 TPB/COG REGIONAL TRAVEL FORECASTING MODEL AND 
ASSUMPTIONS 

 
A regional model is commonly used or adapted for project planning purposes.  For the 
14th Street Bridge Corridor EIS the TPB/COG1 Travel Forecasting Model is used in two 
ways.  First, the complexity of the study area makes it extremely data intensive to collect 
real-time data for all roadway improvements.  Therefore the highway network of the 
regional model is refined in order to supplement the collected field data.  Combined the 
field data and model output established the existing traffic conditions for the base year 
2006.  Secondly, the regional model is used to forecast traffic for the future year 2030.   
 
Since two different versions of the TPB/COG Travel Forecasting Model and two 
different rounds of land use are used for the purposes of this study it is important to 
understand that both model versions follow similar steps towards reconciling traffic 
volumes; however, the development of the existing and future volumes have unique 
underlying methodologies. 
 
The basis for establishing the balanced (or “reconciled”) 2006 traffic volumes included 
both manual turning movement counts and automated traffic recorder data collection (See 
Appendix for count locations).  The field count data were supplemented with forecast 
traffic volumes obtained from the Metropolitan Washington Council of Governments 
(MWCOG) Transportation Planning Board (TPB) Travel Forecasting Model Version 
2.1D #50, Round 7.0A land use.  Other available data sources, such as overlapping 
project studies and available traffic data from various agencies (DDOT, VDOT, and 
Arlington County, Virginia) were used to address locations where count data were not 
collected and/or validate an appropriate balanced volume at a given location. 
 
Traffic conditions for the 14th Street Bridge Corridor and the adjacent street network 
were also forecasted for the future year 2030.  The forecasted 2030 traffic volumes were 
obtained from the MWCOG TPB Travel Forecasting Model Version 2.2, Round 7.1 land 
use.  The reasons for using a different version of the MWCOG travel forecasting model 
for the future conditions were: 
 
• The project schedule required analysis of the existing conditions be completed at a date 

prior to the release date of the new Version 2.2 model; 
• The planned HOT lanes project along I-395 in Virginia are reflected in model version 

2.2 only; 
• The availability of new land use assumptions in the Round 7.1 land use model, 

including the impacts of the recent Base Realignment and Closure (BRAC) decisions, 
for model version 2.2. 

 
 
 
 

                                                 
1 The acronym TPB/COG stands for Transportation Planning Board /Council of Governments 
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5.1 Establishing the Reconciled 2006 Peak Hour Traffic Volumes 
 

5.1.1 Data collection 
A total of forty-five (45) automatic traffic recorder (ATR) locations were identified 
within the study area.  The method of selecting these ATR locations was based on a 
“cross-sectional” approach, whereby a representative sample of mainline, ramp, and 
HOV segments were obtained along various points of I-395 and adjacent crossroads.   
The ATR sites included a machine count setup used to gather consecutive seven-
day, 24-hour data collection for volumes, speed, and vehicle classification. 
 
In addition, twenty-one (21) turning movement count (TMC) locations were selected 
within the study area to establish a representative sample of data across numerous 
intersections in both Virginia and the southwest section of the District of Columbia.   
Thirteen-hour counts (6:00 AM to 7:00 PM) were conducted during October and 
November 2006, as well as February 2007. 
 
5.1.2 MWCOG TPB Travel Forecasting Model 
Due to the complexity and size of the study area, it was not feasible to collect data 
covering the entire roadway network.  Therefore, the selected count sites were 
supplemented with data generated by the COG/TPB Travel Forecasting Model and 
by available traffic data from other sources (See Attachment B). 
 
To gain full coverage of main line and ramp movements present within the limits of 
the study area, the 2000 MWCOG model’s highway network was reviewed and 
refined to reflect 2006 conditions.  This process included the adjustment of existing 
links (to represent the correct number of lanes, functional type, transit use, etc.) and 
the, addition of new links to account for missing movements.  Turning movement 
options for each network node within the study area were also reviewed and 
adjusted (when necessary) to accurately depict the study area. 

 
5.1.3 Modeling Assumptions 
The 2006 travel demand forecast was performed using the Metropolitan Washington 
Council of Governments (MWCOG) regional transportation model.  The model 
covers the Washington Metropolitan Region, which is subdivided into 2,191 traffic 
analysis zones (TAZ).  The MWCOG model estimates the amount of travel, in terms 
of person trips, among TAZ’s and then derives the traffic volumes throughout the 
transportation network.  The MWCOG model is a four-step modeling process 
consisting of following four basic procedures: 
 
• Trip Generation – estimating number of person trips produced and attracted at 

each TAZ; 
• Trip Distribution – estimating numbers person trips traveling among TAZ’s; 
• Mode Choice – splitting person trips into different modes among TAZ’s; 
• Network Assignment – assigning vehicle trips among TAZ’s onto the 

transportation networks and estimating traffic volumes on individual network 
segments. 
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Specifically, the modeling assumptions used in this study for generating 2006 traffic 
volumes are listed below and the details of model definitions are documented in the 
MWCOG’s publication1:  
 
• Model: COG/TPB Travel Forecasting Model Version 2.1D #50; 
• Highway & Transit Networks: 2004 Constrained Long Range Plan (CLRP)/FY 

2005-2010 Transportation Improvement Program (TIP) Air Quality Conformity 
regional modeling process; 

• Land Use Data: Round 7.0A of the MWCOG Cooperative Forecasts; 
• Scenario Year: 2006; 
• Zone Structure: 2191 TAZ’s. 

 
For each model run (or “iteration”) the associated highway modifications and 
proposed improvements were coded in the model network, and a model run was 
executed accordingly.  The execution of the model run followed the procedure as 
described in Chapter 1.3 of the COG/TPB Travel Forecasting Model Version 2.1 D 
#50 User’s Guide1.  After performing travel demand model runs, the following 
traffic data items were retrieved, summarized, and post-processed from the raw 
model outputs and submitted for further reviews and analyses: 
 
• Turning movement volumes for AM peak period (6 - 9 AM), PM peak period (4 

- 7 PM), and off-peak period (all other hours) at intersections requested by the 
project team (KCI); 

• GIS link and node shape files containing the following data items associated 
with highway links within the study area: 

o Facility type; 
o Number of lanes for AM Peak Period;  
o Number of lanes for PM Peak Period; 
o Number of lanes for Off-Peak Period; 
o 24-hour total, High Occupancy Vehicle (HOV), and truck volumes; 
o 24-hour percentages of HOV and truck volumes; 
o AM Peak Period total, HOV, and truck volumes; 
o PM Peak Period total, HOV, and truck volumes; 
o AM Peak Period percentages of HOV and truck volumes; 
o PM Peak Period percentages of HOV and truck volumes; 
o AM Peak Period speed in miles per hour (mph) and volume-to-capacity 

(V/C) ratio; 
o PM Peak Period speed in mph and V/C ratio; 
o Off-Peak Period total, HOV, and truck volumes; 
o Off-Peak Period total, percentages of HOV and truck volumes; 
o Off Peak Period speed in mph and V/C ratio. 

 
5.1.4 Model Comparison 
The MWCOG TPB Travel Forecasting Model is a macroscopic model that covers a 
geographic area comprising of counties in Maryland, the District of Columbia, and 
in Virginia.  The model is calibrated and validated by MWCOG/TPB using region-
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wide data.  A macroscopic, regional model, such as the MWCOG/TPB model, is not 
intended to be adequately detailed for predicting traffic in specific areas, corridors, 
interchanges, or intersections.  To facilitate the needs for traffic analysis in the 14th 
Street Bridge Corridor, it was necessary to refine the existing network configuration 
of the current MWCOG model.  This adjustment necessitated that the performance 
of the MWCOG model under the adjusted network be investigated, so that traffic 
demand conditions from the original MWCOG model are adequately replicated. 
 
The 2006 model comparisons involved the following efforts: 
 
• Review of the existing 2000 MWCOG network coding in the study area (from the 

Version 2.1D #50 MWCOG model); 
• Revise the existing MWCOG network configuration in the study area based on 

detailed network maps and proposed changes to the existing 2000 MWCOG 
highway network (including turning prohibitions); 

• Compared the Average Annual Weekday Traffic (AAWDT) volume information 
for the following selected highway segments from these two scenarios (i.e., 
adjusted and unadjusted networks) in the attached 2006 validation table: 
o Bridge crossings on the Potomac River; 
o Bridge crossings on the Anacostia River. 
 

Based on the comparative statistics shown in the attached table (See Appendix), 
AAWDT for all bridge crossings were within a +/-10 percent range of the estimated 
2006 AAWDT.  Therefore, it was decided that the use of data from the adjusted and 
more detailed network was justified and feasible. 

 
5.1.5 Use of Other Data Sources 
In the reconciliation process, available traffic data from other sources were used to 
insure that an appropriate balanced volume was applied at a given location.  
Attached is a list of additional data sources, including the type of data and the year 
for which the data was analyzed (See Appendix). 

 
5.1.6 Application of Annual Growth Rate 
In order to grow data from a different year (different data source) towards the 
analysis year of 2006, an annual growth rate of 1.0 percent was applied to the traffic 
data. 
 
All traffic volumes for intersection turning movements were rounded to the nearest 
5, while the raw volume data for freeway segments, interchanges and ramp 
configurations were rounded using the following convention to simplify the 
balancing effort: 

 
Volume   Round to Nearest 
0-99    10 
100-999   50 
1,000-9,999   100 
10,000-99,999   500 
≥100,000   1000 
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5.1.7 Reconciliation process of 2006 traffic volumes 
The results from the travel forecasting model together with the count data, as well as 
other available data sources were evaluated to establish one set of balanced traffic 
volume numbers for both AM (6 - 9 AM) and PM (4 – 7 PM) 3-hour peak periods.  
To generate AM and PM peak-hour volumes, both three-hour peak period volumes 
were factored.  The peak-hour factor was established by determining the most 
prevalent (highest) hour of traffic during each peak period from the ATR data 
collection along I-395 for this study.  For the 2006 volumes, it was determined that 
35 percent of the three-hour AM peak period volume constituted the peak hour 
volume, while 34 percent of the three-hour PM peak period volume represented the 
PM peak hour volumes.    
 
For a given link in the study area: 
• 2006 AM Peak Hour Volumes = 0.35 x (3-hour AM Peak Period Volume) 
• 2006 PM Peak Hour Volumes = 0.34 x (3-hour PM Peak Period Volume) 
 
A stick figure map showing the 2006 Existing balanced (reconciled) peak hour 
traffic volumes is included in the Appendix.  

 
5.2 Establishing the Reconciled Future 2030 Peak Volumes 
 

5.2.1 Modeling Assumptions 
The 2030 travel demand forecast was performed using the Metropolitan Washington 
Council of Governments (MWCOG) regional transportation model, Version 2.2, 
Round 7.1 land use.  This model’s four-step process (trip generation, trip 
distribution, mode choice, and network assignment) is the same as that used in 
determining the 2006 volumes.  This version of the model covers the Washington 
Metropolitan Region, which is subdivided into 2,191 traffic analysis zones (TAZ).   
 
Specifically, the modeling assumptions used in this study for the year 2030 are listed 
below and the details of model definitions are documented in the MWCOG’s 
publication (TPB Travel Forecasting Model, Version 2.2: Specification, Validation, 
and User’s Guide, March 1, 2008):  
 
• Model: TPB Travel Forecasting Model Version 2.2; 
• Highway & Transit Networks: 2007 Constrained Long Range Plan (CLRP)/FY 

2008-13 Transportation Improvement Program (TIP) Air Quality Conformity 
regional modeling process; 

• Land Use Data: Round 7.1 of the MWCOG Cooperative Forecasts; 
• Scenario Year: 2030; 
• Zone Structure: 2191 TAZ’s. 

 
For each model run (or “iteration”), the associated highway modifications and 
proposed improvements were coded in the model network, and a model run was 
performed accordingly.  The execution of the model run followed the procedure as 
described in Chapter 10.1 of the TPB Travel Forecasting Model, Version 2.2: 
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Specification, Validation, and User's Guide2.  After performing travel demand 
model runs, the same traffic data items that are listed for the 2006 model run were 
submitted for review and analysis for the 2030 run.   

 
5.2.2 Model Comparison 
As with Version 2.1D, Version 2.2 of the MWCOG TPB Travel Forecasting Model 
is a macroscopic model that covers a geographic area comprising of counties in 
Maryland, the District of Columbia, and in Virginia.  The model is calibrated and 
validated by MWCOG/TPB using region-wide data.  A macroscopic, regional 
model, such as the MWCOG/TPB model, is not intended to be adequately detailed 
for predicting traffic in specific areas, corridors, interchanges, or intersections.  To 
facilitate the needs for traffic analysis in the 14th Street Bridge Corridor, it is 
necessary to refine the existing network configuration of the current MWCOG 
model.  This adjustment necessitated that the performance of the MWCOG model 
under the adjusted network be investigated, so that traffic demand conditions from 
the original MWCOG model are adequately replicated. 
 
The 2030 model comparisons involved the following efforts: 
 
• Reviewed existing 2030 MWCOG network coding in the study area (from the 

Version 2.2 MWCOG model); 
• Revised the existing MWCOG network configuration in the study area based on 

detailed network maps and proposed revisions and additions to the existing 2030 
MWCOG highway network (including turning prohibitions); 

• Compared the volume and speed information for the following selected highway 
segments from the two scenarios (i.e., adjusted and unadjusted networks): 
o 14th Street Bridge; 
o HOV spur connecting Washington Boulevard and VA 27; 
o HOT links between above HOV spur and South Eads Street exit. 
 

Based on the comparative statistics shown in the attached 2030 validation table (See 
Attachment D); the discrepancies between results from these two scenarios were 
quite significant for most segments.  However, the differences on directional 
volumes for different time periods using the 14th Street Bridge were within a +/-10 
percent range for the listed 14th Street Bridge links and HOT lane links (including 
the spur to Washington Boulevard).  The main reason for the incompatible results is 
due to the assumption embedded in modeling the HOT operations under MWCOG’s 
Version 2.2 model.  According to Page 1-11 of the March 1, 2008 document issued 
by MWCOG, a set of toll rates (to be charged on the HOT lane users) on each HOT 
freeway segment by time period for the 2030 “unadjusted” highway network were 
derived based on both trial-and-error and professional judgments.  After consulting 
with technical staffs of MWCOG, it was found that this set of toll rates is not 
applicable to a network with extensive modifications on the links associated with 
HOT operations.  Additionally, the procedure involved in deriving a new set of toll 
rates to reach the compatible comparisons on volumes and speeds between these two 
networks will be very unlikely and not useful.   
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To balance both the need for a more detailed network to represent the study area and 
unacceptable comparison results between the adjusted and unadjusted network, the 
feasible approach to obtaining the traffic data for the year 2030 included: 

 
• Using the original traffic volume data from MWCOG’s “unadjusted” highway 

network model run as the primary values for in and out links; 
• Post-processing the traffic volume data from MWCOG’s “adjusted” highway 

network model run to obtain the final traffic data, as well as to use the knowledge 
and refinements from the previous 2006 base year model. 
 

5.2.3 Reconciliation process of 2030 traffic volumes 
The results from the travel forecasting model were reviewed to establish a set of 
balanced traffic volume numbers for both AM (6 - 9 AM) and PM (4 - 7 PM) 3-hour 
peak periods.  In order to generate peak-hour volumes both peak period volumes 
were factored according to a peaking factor2.  The maximum hourly volume 
occurring within each time period is determined by factoring the AM period volume 
with 0.40 and the PM period volume with 0.37, respectively. 
 
For a given link in the study area: 
 
• 2030 AM Peak Hour Volumes = 0.40 x (3-hour AM Peak Period Volume); 
• 2030 PM Peak Hour Volumes = 0.37 x (3-hour PM Peak Period Volume). 

 
Following the factoring of the traffic volume, screen lines were defined for the 
following locations: 
 
• I-395 HOT/HOV lanes (south of S. Eads Street); 
• 14th Street bridges; 
• Cordon defined by the study area. 

 
At the screen lines the AM and PM peak hour traffic volumes were established 
based on the travel forecasting model results or calculated from available field count 
data and other data sources by growing the base year traffic volume by a calculated 
average annual growth rate.  The traffic volumes at the screen lines for the 
HOT/HOV lanes (including the spur to and from Washington Boulevard) and the 
14th Street bridges were based of the “unadjusted” travel forecasting model run and 
not of the “adjusted” model.  Ultimately, the screen lines are used to balance all 
entering and existing ramp volumes against. 
 
After establishing the hourly volumes for all screen lines, all entering and exiting 
ramp volumes along I-395, Southeast Freeway, VA 27, VA 110, U.S. Route 1, 
George Washington Memorial Parkway, 9th Street Expressway, and 12th Street 
Expressway were listed side-by-side with the balanced 2006 traffic volumes in order 
to determine the amount of increase or decrease.  In cases where the projected 2030 
volume was found to increase or decrease to an unreasonable degree (compared to 
the 2006 volume), the 2030 volume was computed by growing the 2006 volumes 
with a calculated average growth rate.  This computed value was merely used as a 
reference. 
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5.2.4 Determination of an Applicable Growth Rate 
The growth rate was calculated based on the modeled Vehicle Miles Traveled 
(VMT) by the TPB Travel Forecasting Model (Version 2.2) for the Washington 
Metropolitan Region3.  The annual growth rate was determined to be approximately 
1.0 percent using the following formula: 

Where: 
VMT2009 = 162,135,400 vehicle miles 
traveled 
VMT2030 = 200,227,700 vehicle miles 
traveled 
n = 21 (growth period in years) 
 
Solving for r results in an annual growth rate 
of 0.0101 or 1.01% 

  
Using manual adjustments  to the established traffic numbers for ramps and ramp 
junctions, the 2030 traffic volumes entering and exiting the highway network were 
reconciled so that the traffic volumes at the established screen lines remained within 
a +/-10 percent margin based on: 
 
1) The established entering and exiting traffic numbers from the MWCOG model; 
2) The screen line traffic numbers on the 14th Street bridge crossings and the HOT 
lane traffic numbers derived from the “unadjusted” highway network; or 
3) The volumes based on the growth rate factor applied to the reconciled 2006 
numbers. 
 
In the overall reconciliation process, it was found that southbound traffic on the 
bridges (George Mason Bridge and Rochambeau Bridge) during the AM peak was 
underestimated by the “unadjusted” MWCOG travel forecasting model, which 
would lead to a downstream shortage on the mainline of I-395.  As a result, the 
bridge screen line for southbound traffic was adjusted by bumping up the initial 
screen line value by 15 percent in order to balance volumes for the AM peak. 
 
A stick figure map showing the 2030 No-Build balanced (reconciled) peak hour 
traffic volumes is included in the Appendix. 
 
In meeting with different members of the 14th Street Bridge Corridor EIS steering 
committee, concern was expressed that the traditional approach to small area 
modeling would not be adequate for evaluation of alternatives within the DEIS 
because of the complicating factors associated with modeling HOT lane facilities.  It 
was theorized that even small network refinements typically needed to complete a 
small area network may have significant effects on regional travel patterns and toll 
rates when HOT lane facilities are affected.  In such cases, it was agreed that the 
regional model results should be re-evaluated after the network refinements are 
completed for both the existing or near-term conditions, and the future conditions. 
 

nrVMTVMT )1(*20092030 +≈  
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Thus, the modeling of alternatives for the DEIS should be a joint venture between 
MWCOG and KCI.  TPB/COG staff will assist KCI with developing toll rates for 
the refined network for both the 2030 No-Build scenario, as well as selected 2030 
Build scenarios, so that the pricing issue will be addressed adequately.  However, it 
was agreed that the joint modeling process will not lead to different results in the 
evaluation of the options to retain as alternatives in the DEIS 
. 
The next section will elaborate on the re-evaluation process and explain the 
modeling assumptions and the model comparison process followed to validate the 
adjusted 2030 local area model. 

 
5.3 Establishing the Reconciled Future 2030 Peak Hour Traffic Volumes for the 

Alternative Options Retained for Further Study. 
 
In order to validate the 2030 local area model it is necessary to validate results for 
existing or near-term conditions before projecting future year no-built conditions.  The 
year for which existing conditions have been described and evaluated for the 14th Street 
project is 2006.  Since, the version 2.2 travel model outputs are provided for the year 
2005, this year will be used as the validation year for the existing or near-term condition. 
 

5.3.1 Modeling Assumptions 
The 2005 and 2030 travel demand forecasts were performed using the Metropolitan 
Washington Council of Governments (MWCOG) regional transportation model, 
Version 2.2, Round 7.1 land use, using a four-step process (trip generation, trip 
distribution, mode choice, and network assignment).  This version of the model also 
covers the Washington Metropolitan Region, which is subdivided into 2,191 traffic 
analysis zones (TAZ).   
 
Specifically, the modeling assumptions used in this study for the years 2005 and 
2030 are listed below and the details of model definitions are documented in the 
MWCOG’s publication (TPB Travel Forecasting Model, Version 2.2: Specification, 
Validation, and User’s Guide, March 1, 2008):  
 
• Model: TPB Travel Forecasting Model Version 2.2; 
• Highway & Transit Networks: 2008 Constrained Long Range Plan (CLRP)/FY 

2008-13 Transportation Improvement Program (TIP) Air Quality Conformity 
regional modeling process; 

• Land Use Data: Round 7.1 of the MWCOG Cooperative Forecasts; 
• Scenario Years: 2005 and 2030; 
• Zone Structure: 2191 TAZ’s. 

 
For each model run (or “iteration”), the associated highway modifications and 
proposed improvements were coded in the model network, and a model run was 
performed accordingly.  The execution of the model run followed the procedure as 
described in Chapter 10.1 of the TPB Travel Forecasting Model, Version 2.2: 
Specification, Validation, and User's Guide. 
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5.3.2 Model Comparison 
The 2005 model comparison involved the following efforts: 
 
• Reviewed existing 2005 MWCOG network coding in the study area (from the 

Version 2.2 MWCOG model); 
• Revised the existing MWCOG network configuration in the study area based on 

detailed network maps and proposed revisions and additions to the existing 2005 
MWCOG highway network (including turning prohibitions); 

• Compared the Average Annual Weekday Traffic (AAWDT) volume information 
for the following selected highway segments from these two scenarios (i.e., 
adjusted and unadjusted networks): 
o Bridge crossings on the Potomac River; 
o Bridge crossings on the Anacostia River. 
 

The 2030 model comparison involved the following efforts: 
 
• Reviewed existing 2030 MWCOG network coding in the study area (from the 

Version 2.2 MWCOG model); 
• Revised the existing MWCOG network configuration in the study area based on 

detailed network maps and proposed revisions and additions to the existing 2030 
MWCOG highway networks (including turning prohibitions); 

• Replicated the validation parameters of the 2005 MWCOG highway network in 
the 2030 MWCOG highway network; 

• Submitted revised 2030 MWCOG highway network to TPB/COG staff to 
establish toll rate tables. 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 48 – 
May, 2009 

KCI Technologies, Inc. 

6 EXISTING (2006) TRAFFIC OPERATIONS 
 
Traffic analyses of existing conditions (2006) for the I-395 corridor and adjacent 
intersections were provided as part of the 14th Street Bridge Corridor EIS Study.  The 
Highway Capacity Software was used to analyze freeway ramps and ramp junctions, 
freeway weaving, signalized and unsignalized intersections, as well as arterials.  In 
addition, SYNCHRO version 7.0 was used for a comparative analysis of the analysis 
results for both signalized intersections and arterials. 
 
6.1 Assumptions and Limitations 
 
Certain assumptions were required to complete the traffic analysis for the various system 
components, which are discussed in this section.  Likewise, some limitations associated 
with the various analysis tools are also documented. 
 
The Peak Hour Factor (PHF) for individual signalized intersections is determined based 
on the available amount of detail from the turning movement counts.  For all counts 
conducted by KCI both AM and PM peak hour factors could be determined.  In other 
cases a default value of 0.92 was used for the PHF.  For all freeway analyses a default 
PHF factor value of 0.90 was used. 
 
The ramp and ramp junctions analysis only allows a minimum Free-Flow Speed (FFS) of 
55 miles per hour; however, along I-395 in the District of Columbia, the Southeast 
Freeway, and the George Washington Memorial Parkway (GWMP) lower operating 
speeds were measured.  Despite this limitation, a FFS of 55 miles per hour was used for 
analysis of those roadway segments.  Therefore, it should be noted that results may not 
accurately reflect field conditions and worse levels of service should be expected. 
The HCS analysis of weave areas requires selection of the weave type and optional 
multilane highway or Collector-Distributor (CD) roads.  The following four weave 
analysis locations were considered CD roads:   
 
• Southbound I-395 at the interchange with GWMP,  
• Northbound I-395 (CD, Exit 8A) at Southbound/Eastbound Washington Blvd. (VA 27) 

to S. Hayes Street and S. Arlington Ridge Rd. to northbound I-395,  
• Southbound I-395 (CD) to northbound/westbound Washington Blvd. (VA 27) and 

Southbound/Westbound Washington Blvd. (VA 27) to southbound I-395, and  
• Northbound I-395 (CD, Exit 8A) at S. Arlington Ridge Rd. to Northbound/Westbound 

Washington Blvd. (VA 27). 
•  
The ramps and ramp junctions analysis were not conducted as part of the weaving 
segments.  Weaving analysis preceded the analysis of ramps and ramp junctions. 
 
Due to the close spacing of ramps within the study area their respective influence areas 
and weave segments occasionally overlapped.  In evaluating the analysis results, 
consideration should be given to locations upstream of a bottleneck, which may be 
adversely impacted. 
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Within the study area a total of nine ramps and ramp junction are identified as major 
diverge or major merge areas, were analyzed accordingly.  The locations of major 
diverge areas are as follows:   
 
(1) Southbound I-395 split to southbound I-395 and the ramp to eastbound Southeast 

Freeway,  
(2) Exit to 12th Street/D Street from the Maine Avenue exit ramps from southbound I-

395,  
(3) Exit 8B from northbound I-395 to NB/EB Washington Blvd. (VA 27),  
(4) Northbound I-395 (HOV) split to the northbound 14th Street (US 1) and northbound I-

395 ramps,  
(5) Exit to northbound I-395 from northbound GWMP, and  
(6) Exit to the southbound I-395 (HOV) spur from southbound/westbound Washington 

Blvd.   
 
The locations of the major merge areas included:   
 
(7) Northbound I-395 merge with the ramp from westbound Southeast Freeway,  
(8) Southbound I-395 (HOV) merge of the ramps from southbound 14th Street (US 1) and 

southbound I-395, and  
(9) Northbound/eastbound Washington Blvd. (VA 27) merge with the spur from 

northbound I-395 (HOV).   
 
Chapter 25 of the HCM 2000 describes the basic procedures to follow when looking at 
these types of merges and diverges.  The difference between “regular” diverge/merge 
areas and “major” diverge/merge areas is that regular diverge/merge areas directly exit 
from or enter the main line, with or without a deceleration/acceleration lane; whereas the 
geometry of major diverge areas include an equal number lanes entering and leaving the 
influence area, or more lanes leaving than entering the influence area.  Major merge areas 
are characterized by one fewer lane leaving the influence area or by an equal number of 
lanes leaving the influence area.  For all analysis of ramps and ramp junctions and 
weaving segments a default Peak Hour Factor (PHF) value of 0.90 is used. 
 
Many ramps within the study area are controlled by either a stop sign or a yield sign.  
Those locations controlled by a yield sign are evaluated as two-way stop controlled 
intersections, based on observations that drivers actually stop at those location because of 
geometric configuration, e.g. poor sight distance and/or lack of an acceleration lane.  In 
order to estimate the volume on the uncontrolled approach of the 
interstate/freeway/expressway the volume in lane 1 and 2 is determined, if more than two 
through lanes.  Also, presumably the base critical gap and base follow-up time can be 
reduced, since all ramp approaches are angled towards the main line, thus making it 
easier to merge. 
 
For signalized and unsignalized intersections a default PHF value of 0.92 is used, if 
detailed count data (15-minute intervals) were not available.  For all intersections a 
default percent heavy vehicles is assumed of 2 percent. 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 50 – 
May, 2009 

KCI Technologies, Inc. 

The analysis of unsignalized intersections is limited to a maximum of two approaching 
lanes.  Several intersections within the study area consist of three approaching lanes.  
Operation of these intersections are evaluated by reducing one approach lane, and 
accordingly, decreasing the volume approaching the intersection.  The volume in that 
lane is approximated by applying the Critical Lane Volume (CLV) Analysis method’s 
lane use factor. 
 
For the following intersections turning movement count data was estimated/interpolated 
based on available data of adjacent intersections and results from COG/TPB Travel 
Forecasting Model: 6th Street at Independence Avenue and 7th Street at Frontage Road, 
East Basin Drive at Ohio Drive, Potomac Park exit (southbound I-395) at Ohio Drive, 
and Potomac Park exit (northbound I-395) at Buckeye Drive. 
 
The arterial analysis was performed based on the functional classification of the road. 
Limitations for performing arterial analysis are discussed below.  Analysis performed for 
the 12th Street Arterial in southbound direction required a dummy file to be created for 
the 12th Street at DOE Garage entrance intersection.  At this location traffic traveling 
south from Independence Avenue is not controlled.  Traffic exiting from the garage 
merges with southbound traffic in an exclusive added lane.  The “dummy” file includes 
100 second green time for the southbound movement. 
 
6.2 Level of Service (LOS) Concept 
 
The HCS applies the methodologies and procedures described in the HCM 2000.  HCS 
analysis focuses on individual roadway elements (e.g. weaving on freeways, merge and 
diverge ramps, signalized and unsignalized intersections) and makes distinction between 
the uninterrupted flow of freeway operations, and interrupted flow of signalized and 
unsignalized intersections.  For uninterrupted flow facilities density is the critical 
parameter, and describes the number of vehicles occupying a given length of roadway, 
usually a mile; during a period of time, mostly an hour.  The primary performance 
measure for interrupted flow facilities is control delay, which measures the delay in 
seconds per vehicle.  These quantitative measures can be translated into a qualitative 
measure describing the operational conditions within a traffic stream in LOS ranges.  
Depending on the facility type (e.g., basic freeway, ramps and ramp junctions, weave 
areas, signalized and unsignalized intersections, arterials) different LOS threshold are 
suggested in the HCM 2000.  Each facility has five threshold values, each for every level 
of service (A through E).  Generally, LOS F is difficult to predict, since F represents the 
range within which traffic breaks down, or becomes stop-and-go.   
 
For design or planning efforts, LOS C or D is considered acceptable for intersections and 
other facility components.  In certain areas as a result of current traffic demands and 
existing right of way limitations LOS E or even F may be considered acceptable targets 
of performance.  This is especially true in cities and highly urbanized areas with heavy 
traffic volumes. 
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6.3 System Components 
 
A total of 22 diverge areas, 25 merge areas, and 29 weave areas were identified within 
the study area within Arlington County, VA and Washington, DC.  Furthermore, a total 
of 56 intersections were analyzed, of which 41 are signal-controlled.  The 15 
unsignalized intersections consist of two-way stop, four-way stop controlled 
intersections, and ramp junctions with either yield or stop controlled conditions.  All 
locations and their subsequent operational performance during the AM and PM rush 
hours; can be found in the Appendix. 
 
According to the parameters in Chapter 23 of the HCM 2000, no roadway segment within 
the study area meets the prevailing traffic and roadway conditions representative of a 
basic freeway segment.  This type of analysis was only used when looking at major 
merge and diverge areas to compute demand for entering leg(s) and departing leg(s).  
 
In addition, a number of locations have been evaluated using an approach limited to 
checking capacities on entering roadways and departing roadways (major merge/diverge 
areas), using the general values as described in Table 1, and/or checking the entering 
demand and the demand on each departing leg (major diverge area) as described in  
Table 5. 
Table 4 – Capacity values for merge areas (Chapter 25, HCM 2000)  

 
 

Table 5 – Capacity values for diverge areas (Chapter 25, HCM 2000)  

 
 

6.3.1 Ramps and Ramp Junction Analysis 
Analysis was performed on ramps and ramp junctions along interstate, freeway, and 
expressway segments of I-395, the Southeast Freeway, and the GWMP.  The AM 
and PM peak results are provided in two separate tables for each individual 
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component; diverge areas in Table 6 and Table 7, and merge areas in Table 8 and 
Table 9.  The tables list the acceleration/deceleration length, the number of lanes, as 
well as the volumes for both freeway and ramp.  The measure of effectiveness is 
density in passenger cars per mile per lane (pc/mi/ln), speed in miles per hour (mph), 
with corresponding level of service (LOS).  The LOS is based on Exhibit 25-4, LOS 
Criteria for merge and diverge areas in the HCM 2000. 
 

6.3.1.1 Diverge areas 
Within the study area a total of 23 diverge areas were identified.  Based on the 
specific lane configuration, each diverge area was categorized as diverge or a 
major diverge.  Six diverge areas were identified as major diverge areas. 
During the AM peak the following diverge areas operated at LOS E, or worse.  
Exit 10C to northbound GWMP operates at LOS F.  The main contributing 
factor is the adjacent merge area from southbound GWMP and the lane drop on 
the mainline prior to the GWMP interchange.  Other locations that fail during 
the AM peak are 3 of the 6 major diverge areas.  The analysis of major diverges 
and merges is limited to verifying upstream, downstream, and ramp capacities, 
and hereby result are only expressed in a pass/fail (P/F).  Failing locations are 
on northbound I-395 at Exit 8B to northbound/eastbound Washington 
Boulevard (VA 27) and at the exit to C Street/Washington Avenue.  Also, the 
split on I-395 (HOV) to 14th Street (US 1) and to I-395 does not pass the 
capacity check.  On northbound I-395 at the exit to Potomac Park/Park Police 
and at the exit to Maine Avenue the LOS is E. 
 
Decreased operations at some locations may negatively impact location(s) 
upstream, and/or likewise enhance operations downstream.  For example the 
back-up at the major diverge to Exit 8B can be expected to extend upstream 
beyond Exit 8A, thereby negatively impacting operations within the influence 
area of Exit 8A. 
 

All highlighted areas occurred on the inbound travel direction, from Virginia to 
Washington, DC. 
 

During the PM Peak the following diverge areas operated at LOS E, or worse.  
Operations on northbound I-395 at the Maine Avenue exit and on eastbound 
Southeast Freeway at the South Capitol Street exit performed at LOS F.  Only 
the split on I-395 (HOV) to 14th Street (US 1) and to I-395 fails of the major 
diverge areas.  At 3 locations LOS E was recorded, on northbound I-395 at Exit 
10C, on southbound I-395 (HOV) at the exit to I-395 mainline/Jefferson Davis 
Highway (US 1), and on GWMP at the exit to southbound I-395.  The 
decreased performance on southbound GWMP at the exit to southbound I-395 
can solely be contributed to the poor operation of the downstream weave area, 
not to the traffic demand of the ramp. 

 
During the PM Peak inbound traffic operations still perform worse compared to the 
outbound traffic operations.  Outbound traffic is traffic leaving the District of 
Columbia towards Virginia. 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 53 – 
May, 2009 

KCI Technologies, Inc. 

Table 6 – 2006 LOS results for diverge areas (AM Peak) 

Deceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R1EA NB I-395 Exit 8A (To NB/WB VA 27 (Washington Blvd)) 850 4 1 7,525 1,050 34.7 51.4 D
R2EA NB I-395 Exit 8B (To NB/EB VA 27 (Washington Blvd)) * n/a 3 1 6,475 2,415 n/a n/a F
R3EA NB I-395 Exit 8C (To S. Hayes Street) 800 3 1 4,060 1,340 25.7 51.1 C
R8EA NB I-395 Exit 10C (To NB GW Parkway) 0 3 1 6,385 210 69.9 46.6 F
R10EA NB I-395 Exit Potomac Park, Park Police 0 3 1 5,370 385 36.3 49.8 E
R12EA NB I-395 Exit to Maine Avenue (SW) 0 3 1 5,405 545 37.0 49.6 E
R13EA EB SE FRWY Exit to South Capitol Street 0 3 1 3,640 1,050 29.6 48.9 D
R15EA NB I-395 Exit to C Street/Washington Avenue (SW) * n/a 1 1 2,310 455 n/a n/a F
R18EA WB SE FRWY Exit to D Street 250 2 1 2,590 280 27.5 47.4 C
R23EA SB I-395 SPLIT SB I-395/EB SE Freeway * n/a 2 2 3,290 2,030 n/a n/a P
R26EA SB I-395 Exit to12th Street/ D Street (CD) * n/a 2 1 1,240 425 n/a n/a P
R28EA EB SE FRWY Exit to South Capitol Street 0 2 1 2,085 630 24.9 50.3 C
R38EA NB GWMP Exit to NB I-395 * n/a 2 1 1,785 1,400 n/a n/a P
R40EA SB GWMP Exit to SB I-395 0 2 1 2,695 125 30.3 50.1 D
R42EA NB HOV Exit to NB/EB VA 27 (Washington Blvd) 1,200 2 1 3,150 885 24.9 51.6 C
R43EA NB HOV Exit to Pentagon (S. Eads Street) 450 2 1 2,270 1,010 22.6 51.5 C
R46EA NB HOV Split to US 1 (14th St.)/I-395 * n/a 1 1 2,210 1,085 n/a n/a F
R48EA SB HOV Exit to I-395 0 2 1 2,345 850 27.3 51.7 C
R49EA SB HOV Exit to Pentagon (S. Eads Street) 720 3 1 1,500 135 8.5 52.6 A
R51EA EB VA 27 Exit to VA 244 0 2 1 2,665 175 30.5 47.5 D
R56EA WB VA 27 Exit to WB VA 244 1,350 2 1 1,875 490 10.2 47.1 B
R57EA WB VA 27 Exit to SB HOV Spur * n/a n/a n/a n/a n/a n/a n/a n/a

Code** LocationRoadway

AM Peak hour
Configuration Volume (vph) Results

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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Table 7 – 2006 LOS results for diverge areas (PM Peak)  

Acceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R1EP NB I-395 Exit 8A (To NB/WB VA 27 (Washington Blvd)) 850 4 1 5,000 920 23.1 51.6 C
R2EP NB I-395 Exit 8B (To NB/EB VA 27 (Washington Blvd)) * n/a 3 1 4,080 1,700 n/a n/a P
R3EP NB I-395 Exit 8C (To S. Hayes Street) 800 3 1 2,380 780 15.0 51.8 B
R8EP NB I-395 Exit 10C (To NB GW Parkway) 0 3 1 5,880 170 64.6 46.7 E
R10EP NB I-395 Exit Potomac Park, Park Police 0 3 1 4,930 475 34.8 49.7 D
R12EP NB I-395 Exit to Maine Avenue (SW) 0 3 1 6,335 410 43.1 49.7 F
R13EP EB SE FRWY Exit to South Capitol Street 0 3 1 6,210 1,020 41.9 48.9 F
R15EP NB I-395 Exit to C Street/Washington Avenue (SW) * n/a 1 1 1,505 255 n/a n/a P
R18EP WB SE FRWY Exit to D Street 250 2 1 2,215 170 23.5 47.5 C
R23EP SB I-395 SPLIT SB I-395/EB SE Freeway * n/a 2 2 2,615 2,995 n/a n/a P
R26EP SB I-395 Exit to12th Street/ D Street (CD) * n/a 2 1 1,395 340 n/a n/a P
R28EP EB SE FRWY Exit to South Capitol Street 0 2 1 2,875 850 32.3 50.0 D
R38EP NB GWMP Exit to NB I-395 * n/a 2 1 2,550 1,190 n/a n/a P
R40EP SB GWMP Exit to SB I-395 0 2 1 3,200 105 35.1 50.1 E
R42EP NB HOV Exit to NB/EB VA 27 (Washington Blvd) n/a n/a n/a n/a n/a n/a n/a n/a
R43EP NB HOV Exit to Pentagon (S. Eads Street) n/a n/a n/a n/a n/a n/a n/a n/a
R46EP NB HOV Split to US 1 (14th St.)/I-395 * n/a 1 1 2,210 510 n/a n/a F
R48EP SB HOV Exit to I-395 0 2 1 3,265 765 36.4 51.8 E
R49EP SB HOV Exit to Pentagon (S. Eads Street) 750 2 1 2,505 315 22.3 52.4 C
R51EP EB VA 27 Exit to VA 244 0 2 1 2,280 190 26.3 47.5 C
R56EP WB VA 27 Exit to WB VA 244 1350 2 1 2,585 820 17.1 46.7 B
R57EP WB VA 27 Exit to SB HOV Spur * n/a 2 1 2,585 900 n/a n/a P

RoadwayCode** Location

PM Peak hour
Configuration Volume (vph) Results

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping.
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6.3.1.2 Merge Areas 
A total of 27 merge areas were identified within the study area.  Based on the 
specific lane configuration, each merge area was categorized as merge or a 
major merge.  Five merge areas were identified as major merge areas.  The 
evaluation of five major merge areas was limited to checking the upstream, 
downstream, and ramp capacities using Exhibit 25-7 of the HCM 2000.  
During the AM peak the following single location operated at LOS F: on 
northbound I-395 at the merge with the ramp from southbound GWMP.  The 
high demand on both the mainline and the ramp contribute to this failing 
operation, as well as the lane drop from 4 to 3 lanes prior to the GWMP 
interchange.  
 
During the PM peak the following merge areas operated at LOS E, or worse.  
On eastbound Southeast Freeway at the entrance from the ramp from 
southbound I-395 operates at LOS F.  
  
Four ramp junctions were also evaluated using HCS Two-Way Stop Control 
(TWSC) intersections.  The location on southbound I-395 at the entrance 
from northbound Boundary Channel Drive (loop ramp) is stop-controlled.  
Even though the other locations are yield controlled, during peak periods the 
conditions closely resemble those of stop controlled intersections. 
 
The evaluation of three major merge areas was limited to checking the 
upstream, downstream, and ramp capacities using Exhibit 25-7 of the HCM 
2000.  All locations for both the AM and PM Peak period passed the 
capacity check. 
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Table 8 – 2006 LOS results for merge areas (AM Peak) 

Acceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R4EA NB I-395 Entrance from S. Rotary Road 1,000 3 1 3,620 90 19.6 52.0 B
R5EA NB I-395 Entrance from SB VA 110 (Jefferson Davis Highway) 900 3 1 3,705 630 25.1 50.0 C
R6EA NB I-395 Entrance from NB US 1 (Jefferson Davis Highway) 710/1330 3 2 4,335 875 17.7 52.0 B
R7EA NB I-395 Entrance from SB GW Parkway 400 3 1 4,965 1,420 46.0 37.0 F

R14EA EB SE FRWY Entrance from SB I-395 1,500 3 1 2,590 1,455 22.1 51.0 C
R16EA NB I-395 Entrance from Southeast Freeway * n/a 1 2 2,310 2,310 n/a n/a P
R24EA SB I-395 Entrance from D Street, S.W. 375 2 1 3,290 160 34.0 49.0 D
R25EA EB SE FRWY Entrance from C Street 0 2 1 2,030 35 24.0 50.0 C
R27EA WB SE FRWY Entrance from NB South Capitol Street 0 4 1 3,325 1,050 25.8 50.0 C
R34EA SB I-395 Entrance from SB I-395 (HOV) 800 3 1 975 1,470 19.2 51.0 B
R35EA SB I-395 Entrance from S. Hayes Street 1,500 3 1 2,445 525 14.4 52.0 B
R36EA SB I-395 Entrance from SB/WB VA 27 (Washington Blvd) 900/1500 3 2 2,970 595 5.2 55.0 A
R37EA SB I-395 Entrance from SB/EB VA 27 (Washington Blvd) 1,340 4 1 3,565 385 14.3 52.0 B
R39EA NB GWMP Entrance from SB I-395 0 2 1 1,610 1,085 28.6 50.0 D
R41EA SB GWMP Entrance from NB I-395 0 3 1 2,100 490 20.0 50.0 C
R44EA NB HOV Entrance from Pentagon (S. Eads Street) 370 2 1 1,010 585 17.2 51.0 B
R45EA NB HOV Entrance from I-395 485 2 1 1,595 1,260 27.5 50.0 C
R47EA SB HOV Merge US 1 (14th St.)/I-395 * n/a 1 1 1,925 420 n/a n/a P
R50EA SB HOV Entrance from SB/WB VA 27 (Washington Blvd) n/a n/a n/a n/a n/a n/a n/a n/a
R52EA EB VA 27 Entrance from WB VA 244 0 2 1 2,490 35 28.0 50.0 C
R53EA EB VA 27 Entrance from EB VA 244 500 2 1 2,330 230 24.9 50.0 C
R54EA EB VA 27 Entrance from WB VA 244 750 2 1 2,555 125 24.5 50.0 C
R55EA EB VA 27 Entrance from NB HOV Spur * n/a 3 1 2,680 1,770 n/a n/a P
R58EA WB VA 27 Entrance from EB VA 244 600 2 1 1,155 20 12.0 51.0 B
R59EA WB VA 27 Entrance from WB VA 244 375 2 1 2,155 105 23.1 50.0 C

Code**

AM Peak hour
Configuration Volume (vph)

Location

Results

Roadway

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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Table 9 – 2006 LOS results for merge areas (PM Peak) 

Acceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R4EP NB I-395 Entrance from S. Rotary Road 1000 3 1 2,180 715 16.9 52.0 B
R5EP NB I-395 Entrance from SB VA 110 (Jefferson Davis Highway) 900 3 1 2,890 1,055 24.0 50.0 C
R6EP NB I-395 Entrance from NB US 1 (Jefferson Davis Highway) * 710/1330 3 2 3,945 990 n/a n/a P
R7EP NB I-395 Entrance from SB GW Parkway 400 3 1 4,695 1,190 37.2 47.0 E

R14EP EB SE FRWY Entrance from SB I-395 1500 3 1 5,190 2,025 39.0 38.0 F
R16EP NB I-395 Entrance from Southeast Freeway * n/a 1 2 1,505 2,040 n/a n/a P
R24EP SB I-395 Entrance from D Street, S.W. 375 2 1 2,995 340 32.6 49.0 D
R25EP EB SE FRWY Entrance from C Street 0 2 1 2,620 255 30.7 49.0 D
R27EP WB SE FRWY Entrance from NB South Capitol Street 0 4 1 2,720 1,360 26.1 50.0 C
R34EP SB I-395 Entrance from SB I-395 (HOV) 800 3 1 1,675 1,275 21.2 51.0 C
R35EP SB I-395 Entrance from S. Hayes Street 1500 3 1 2,945 820 19.0 52.0 B
R36EP SB I-395 Entrance from SB/WB VA 27 (Washington Blvd) * 900/1500 3 2 3,765 445 7.5 55.0 A
R37EP SB I-395 Entrance from SB/EB VA 27 (Washington Blvd) 1340 4 1 4,205 1,125 21.4 52.0 C
R39EP NB GWMP Entrance from SB I-395 900 2 1 2,075 1,190 33.4 49.0 D
R41EP SB GWMP Entrance from NB I-395 0 3 1 3,130 545 25.5 50.0 C
R44EP NB HOV Entrance from Pentagon (S. Eads Street) n/a n/a n/a n/a n/a n/a n/a n/a
R45EP NB HOV Entrance from I-395 485 2 1 1,395 1,325 25.8 50.0 C
R47EP SB HOV Merge US 1 (14th St.)/I-395 * n/a 1 1 1,940 1,330 n/a n/a P
R50EP SB HOV Entrance from SB/WB VA 27 (Washington Blvd) 1200 2 1 2,195 900 25.3 51.0 C
R52EP EB VA 27 Entrance from WB VA 244 0 2 1 2,095 55 24.3 50.0 C
R53EP EB VA 27 Entrance from EB VA 244 500 2 1 1,820 510 22.6 50.0 C
R54EP EB VA 27 Entrance from WB VA 244 750 2 1 2,330 375 24.5 50.0 C
R55EP EB VA 27 Entrance from NB HOV Spur * n/a n/a n/a n/a n/a n/a n/a n/a
R58EP WB VA 27 Entrance from EB VA 244 600 2 1 1,600 105 16.6 51.0 B
R59EP WB VA 27 Entrance from WB VA 244 375 2 1 2,355 205 25.5 50.0 C

Code** LocationRoadway

PM Peak hour
Configuration Volume (vph) Results

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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6.3.2 Freeway weaving 
Within the study area a total of 29 weave segments were identified.  Based on the 
specific lane configuration, each weave segment was categorized.  The HCM 2000 
distinguishes three weave types, each subdivided into various configurations.  A 
Type “A” weave forces every vehicle to make at least 1 lane-change across a single 
lane.  In a Type B weave area only one movement is required to make 1 lane-
change.  Type C weave areas are similar to Type B, in that one movement does not 
have to make a lane-change, whereas the other movement has to make at least 2 
lane-changes to complete the movement.  Figure 8 schematically depicts all three 
weave segment types. 
 
Within the study area there are several cases where weave segments overlap, or 
where there are several “crossing” movements.  Each of these cases were evaluated 
separately.  Those locations at which several movements cross are situated along 
both directions of I-395 at the Case Bridge and at the junction of I-395 with 
Southeast Freeway, respectively. 
 
A summary of the AM peak and PM peak results for weaving can be found in Table 
10 and Table 11, respectively.  The tables list the weave type and length, all weaving 
and non-weaving volumes, weaving and non-weaving speeds, and LOS.  The LOS 
for freeway weaving is based on Exhibit 24-2, LOS Criteria for weaving segments in 
the HCM 2000. 
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Figure 8 – Weaving segment types A through C (Chapter 13, HCM 2000) 
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Table 10 – 2006 LOS results for weaving segments (AM peak) 

LOS
Weave Type Length (ft)** Non weaving 

Freeway
Down 

Weaving
Up Weaving Non weaving 

Ramp
Weaving Non weaving

W1EA NB I-395 Entrance from EB VA 27, Exit to NB I-395 (HOV) C 2,000 995 1,890 265 1,730 44.78 47.67 C
W2EA NB I-395 Boundary Channel Interchange A 650 4,685 0 525 280 35.96 45.08 D
W3EA NB I-395 Entrance from NB GWMP, Split to US 1 (14th St.)/I-395 B 2,500 1,825 1,020 4,350 380 30.07 26.82 F
W4EA NB I-395 Entrance from NB I-395 (HOV), Exit to 12th Street Expressway C 1,500 1,485 1,325 285 3,660 28.64 26.67 F
W5EA NB I-395 Entrance from EB Maine Avenue, Split to NB I-395 C 2,000 300 1,945 550 2,915 32.00 30.47 E
W6EA NB I-395 Entrance from 9th Street Expressway, Split to NB I-395 C 1,300 315 2,495 35 2,915 26.91 36.00 E
W7EA NB I-395 Entrance from 7th Street, Split to EB Southeast Freeway C 900 3,525 235 2,530 115 25.81 36.32 F
W8EA SB I-395 Entrance from WB Southeast Freeway, Exit to 6th/7th Street C 1,100 4,030 260 350 3,195 25.03 34.44 F
W9EA SB I-395 Entrance from WB Southeast Freeway, Split to WB Maine Avenue C 2,275 3,065 640 965 2,555 32.38 32.27 F

W10EA SB I-395 Entrance from 9th Street Expressway, Split to SB I-395 (HOV) C 2,275 1,785 560 3,675 150 30.55 27.98 F
W11EA SB I-395 Entrance from SB US 1 (14th St.), To SB I-395 C 2,500 2,865 245 840 1,480 33.89 35.11 F
W12EA SB I-395 GWMP Interchange (CD) A 300 0 945 385 0 17.67 23.82 F
W13EA SB I-395 From SB GWMP, Exit to NB Boundary Channel A 400 4,810 25 70 20 35.59 47.32 C
W14EA SB I-395 Boundary Channel Interchanges A 550 4,015 0 70 20 37.93 48.84 C
W15EA SB I-395 Entrance from SB I-395 (HOV), Exit to SB US 1 (Jefferson Davis Highway) A 1,225 460 3,270 390 765 38.58 45.35 D
W16EA SB I-395 From SB Boundary Channel, Exit to NB VA 110 (Jefferson Davis Highway) A 800 2,435 5 1,220 15 29.25 50.54 C
W17EA SB I-395 From SB Boundary Channel, Exit to VA 27/Pentagon B 2,000 965 5 1,465 10 45.23 44.89 B
W18EA SB I-395 From SB I-395, Exit to Potomac Park exit A 2,275 4,935 0 525 700 27.03 39.92 F
W19EA NB GWMP Entrance from NB I-395, Exit to SB I-395 A 385 1,400 0 385 210 27.55 33.53 C
W20EA SB GWMP Entrance from SB I-395, Exit to NB I-395 B 865 1,155 0 1,420 945 28.15 25.19 F
W21EA NB I-395 Entrance from Potomac Park, Exit to NB I-395 A 1,220 5,145 1,610 260 0 22..26 35.32 F
W22EA SB HOV From Pentagon (S. Eads Street), Exit to SB HOV A 650 0 105 1,365 0 24.14 39.71 C
W23EA NB I-395 From SB/EB VA 27, Exit to S. Hayes Street (CD) A 900 1,715 205 545 440 31.77 36.80 C
W24EA EB VA 27 From EB VA 244, Exit to SB/EB VA 27 A 400 2,065 405 455 610 21.66 38.08 D
W25EA SB I-395 From SB I-395, Exit to NB/WB VA 27 (CD) A 700 360 615 820 260 25.69 41.60 B
W26EA WB VA 27 From NB I-395, Exit to EB VA 244 C 450 1,225 90 175 1,350 31.21 31.99 C
W27EA WB VA 27 VA 244 Interchange (West interchange) A 575 2,125 0 315 70 29.29 36.10 E
W28EA EXISTING - LOS RE VA 244 Interchange (East interchange) A 1,500 1,140 0 245 20 42.46 46.84 B
W29EA NB I-395 From S. Arlington Ridge Rd., Exit to NB/WB VA 27 (CD) A 550 1,035 440 15 190 43.19 55.49 B

AM Peak hour
Weaving Volumes (vph) Speeds (mph)

Code*

Configuration

LocationRoadway

* Refer to the Appendix for locations. 
** Estimated from available project mapping. 
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Table 11 – 2006 LOS results for weaving segments (PM peak) 

LOS
Weave Type Length (ft) ** Non weaving 

Freeway
Down 

Weaving
Up Weaving Non weaving 

Ramp
Weaving Non weaving

W1EP NB I-395 Entrance from EB VA 27, Exit to NB I-395 (HOV) C 2,000 965 1,545 360 635 49.18 54.11 B
W2EP NB I-395 Boundary Channel Interchange A 650 4,350 0 580 340 35.89 44.73 C
W3EP NB I-395 Entrance from NB GWMP, Split to US 1 (14th St.)/I-395 B 2,500 1,545 760 4,170 430 30.05 26.15 F
W4EP NB I-395 Entrance from NB I-395 (HOV), Exit to 12th Street Expressway C 1,500 2,095 635 115 4,240 27.95 25.32 F
W5EP NB I-395 Entrance from EB Maine Avenue, Split to NB I-395 C 2,000 685 1,205 370 4,720 29.45 25.43 F
W6EP NB I-395 Entrance from 9th Street Expressway, Split to NB I-395 C 1,300 765 1,575 85 5,405 23.38 28.32 F
W7EP NB I-395 Entrance from 7th Street, Split to EB Southeast Freeway C 900 6,170 100 1,660 40 27.07 39.90 F
W8EP SB I-395 Entrance from WB Southeast Freeway, Exit to 6th/7th Street C 1,100 4,040 55 45 3,290 25.42 35.05 F
W9EP SB I-395 Entrance from WB Southeast Freeway, Split to WB Maine Avenue C 2,275 3,020 705 1,020 2,585 32.32 32.16 F

W10EP SB I-395 Entrance from 9th Street Expressway, Split to SB I-395 (HOV) C 2,275 1,870 740 3,540 340 30.53 28.24 F
W11EP SB I-395 Entrance from SB US 1 (14th St.), To SB I-395 C 2,500 3,170 315 875 2,285 32.26 32.26 F
W12EP SB I-395 GWMP Interchange (CD) A 300 0 1,225 385 0 17.26 22.37 F
W13EP SB I-395 From SB GWMP, Exit to NB Boundary Channel A 400 4,975 35 35 715 31.59 41.19 D
W14EP SB I-395 Boundary Channel Interchanges A 550 5,655 0 35 35 34.75 45.44 E
W15EP SB I-395 Entrance from SB I-395 (HOV), Exit to SB US 1 (Jefferson Davis Highway) A 1,225 500 4,625 265 1,065 36.34 42.88 F
W16EP SB I-395 From SB Boundary Channel, Exit to NB VA 110 (Jefferson Davis Highway) A 800 3,730 5 1,155 50 28.14 49.89 C
W17EP SB I-395 From SB Boundary Channel, Exit to VA 27/Pentagon B 2,000 1,630 5 2,105 45 42.54 41.32 C
W18EP SB I-395 From SB I-395, Exit to Potomac Park exit A 2,275 4,900 0 510 1,080 26.10 38.94 F
W19EP NB GWMP Entrance from NB I-395, Exit to SB I-395 A 385 1,900 0 650 170 25.39 30.50 E
W20EP SB GWMP Entrance from SB I-395, Exit to NB I-395 B 865 1,905 0 1,190 1,225 28.23 26.68 F
W21EP NB I-395 Entrance from Potomac Park, Exit to NB I-395 A 1,220 5,920 750 415 0 29.06 33.65 F
W22EP SB HOV From Pentagon (S. Eads Street), Exit to SB HOV A 650 1,425 775 765 510 31.26 36.77 E
W23EP NB I-395 From SB/EB VA 27, Exit to S. Hayes Street (CD) A 900 1,325 440 70 580 34.37 40.29 B
W24EP EB VA 27 From EB VA 244, Exit to SB/EB VA 27 A 400 1,120 155 970 495 21.21 35.70 D
W25EP SB I-395 From SB I-395, Exit to NB/WB VA 27 (CD) A 575 540 1,120 1,160 480 22.05 36.70 D
W26EP WB VA 27 From NB I-395, Exit to EB VA 244 C 450 605 110 75 2,170 24.12 30.75 D
W27EP WB VA 27 VA 244 Interchange (West interchange) A 575 2,350 0 490 70 27.51 33.33 F
W28EP EXISTING - LOS RE VA 244 Interchange (East interchange) A 510 1,225 0 545 375 29.16 34.34 C
W29EP NB I-395 From S. Arlington Ridge Rd., Exit to NB/WB VA 27 (CD) C 550 580 580 340 100 35.44 43.82 B

RoadwayCode Location

PM Peak hour
Configuration Weaving Volumes (vph) Speeds (mph)

* Refer to the Appendix for locations. 
** Estimated from available project mapping. 
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During the AM Peak a total of 14 weaving segments operated at LOS E, or worse.  
Of those segments, 6 were in northbound direction and another 6 segments in 
southbound direction of I-395.  The other 2 segments are located on southbound 
GWMP and on westbound/northbound Washington Boulevard (VA 27), operating at 
LOS F and E, respectively. 
 
During the PM Peak a total of 18 weaving segments operated at LOS E, or worse.  
Of those segments, 6 were in northbound direction and another 8 segments in 
southbound direction of I-395.  The other 4 segments are located on northbound and 
southbound GWMP, on southbound I-395 (HOV), and on westbound/northbound 
Washington Boulevard (VA 27), all operated at LOS F, except for the weave 
segment on southbound I-395 (HOV). 

 
6.3.3 Signalized intersections 
A total of 41 signalized intersections throughout Arlington, VA, and the Southwest 
Quadrant of Washington, DC; were analyzed using both HCS and SYNCHRO. 
SYNCHRO was used for comparison purpose and also was used again for corridor 
analysis. 
 
The LOS for roadway intersections is based on delay, which can be measured in 
seconds per vehicle.  The LOS for signalized intersections is based on Exhibit 16-2, 
of Chapter 16, HCM 2000.  The LOS Criteria for signalized intersections is listed in 
Table 12.  As the amount of delay increases the LOS degrades.  A summary of the 
measured intersection delay with the LOS, from HCS and SYNCHRO; is listed in 
Table 13 for both peak hours.  In addition to the summary table the overview 
includes the turning movement volumes for each approach (including pedestrians) 
and the measured delay and LOS grading for each approach.  

 
Table 12 – LOS criteria for signalized intersections (Chapter 16, HCM 2000) 
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Table 13 – 2006 LOS results for signalized intersections (AM and PM Peak) 

S1 14th Street, S.W. @ C Street, S.W. 61.6 E 59.8 E 95.7 F 82.3 F
S2 14th Street, S.W. @ Independence Avenue, S.W. 38.9 D 35.9 D 30.7 C 29.3 C
S3 South Capitol Street, S.W. @ I(Eye) Street, S.W. 22.1 C 20.3 C 24.5 C 24.9 C
S4 Army Navy Drive @ South Eads Street 47.2 D 43.2 D 197.1 F 169.9 F
S5 South Capitol Street, S.W. @ EB SE Freeway off-ramp/SB I-395 off-ramp 127.2 F 130.3 F 243.6 F 246.9 F
S6 12th Street, S.W. @ D Street, S.W. 21.1 C 21.1 C 15.0 B 14.0 B
S7 12th Street, S.W. @ Maiden Lane, S.W. 15.9 B 16.7 B 25.2 C 26.4 C
S8 12th Street, S.W. @ Maryland Avenue, S.W. 19.9 B 12.0 B 27.7 C 25.9 C
S9 12th Street, S.W. @ C Street, S.W. 19.5 B 15.7 B 31.6 C 26.9 C

S10 Columbia Pike @ South Joyce Street/Southgate Road 21.7 C 20.3 C 35.2 D 35.1 D
S11 Army Navy Drive @ South Hayes Street 30.5 C 26.5 C 34.2 C 34.2 C
S12 9th Street, S.W. @ Maine Avenue, S.W. 16.5 B 16.6 B 23.5 C 25.8 C
S13 7th Street, S.W. @ Maine Avenue, S.W. 19.8 B 16.3 B 26.7 C 31.6 C
S14 7th Street, S.W. @ Independence Avenue, S.W. 24.0 C 22.0 C 22.6 C 22.6 C
S15 7th Street, S.W. @ C Street, S.W. 7.9 A 8.4 A 8.2 A 8.3 A
S16 7th Street, S.W. @ D Street, S.W. 17.8 B 15.7 B 18.0 B 19.7 B
S17 7th Street, S.W. @ E Street, S.W. 10.8 B 12.3 B 14.5 B 14.7 B
S18 7th Street, S.W. @Onramp to I-395/Capitol Square, S.W. 6.0 A 6.0 A 12.9 B 12.9 B
S19 7th Street, S.W. @ I (Eye) Street, S.W. 14.2 B 14.3 B 6.4 A 8.5 A
S20 7th Street, S.W. @ G Street, S.W. 19.7 B 17.1 B 16.2 B 16.9 B
S21 6th Street, S.W. @ C Street, S.W. 28.4 C 28.1 C 18.9 B 18.8 B
S22 6th Street, S.W. @ M Street, S.W. 11.3 B 14.9 B 12.0 B 12.9 B
S23 4th Street, S.W. @ Independence Avenue, S.W. 25.3 C 30.0 C 18.9 B 17.5 B
S24 4th Street, S.W. @ C Street, S.W. 16.0 B 13.5 B 15.7 B 17.1 B
S25 4th Street, S.W. @ E Street, S.W. 17.9 B 13.7 B 19.4 B 17.5 B
S26 4th Street, S.W. @ G Street, S.W. 19.8 B 15.3 B 16.0 B 13.6 B
S27 4th Street, S.W. @ I (Eye) Street, S.W. 51.5 D 37.5 D 50.6 D 42.9 D
S28 3rd Street, S.W. @ D Street, S.W. 18.9 B 18.5 B 23.5 C 23.9 C
S29 Delaware Avenue, S.W. @ I (Eye) Street, S.W. 8.6 A 8.1 A 10.9 B 10.3 B
S30 Army Navy Drive @ South Fern Street 15.0 B 14.8 B 18.4 B 15.2 B
S31 Army Navy Drive @ Parking Garage 15.3 B 16.1 B 13.7 B 10.4 B
S32 Army Navy Drive @ South Joyce Street 18.7 B 15.7 B 19.8 B 19.4 B
S33 Columbia Pike @ South Quinn Street 15.5 B 14.8 B 7.7 A 8.1 A
S34 12th Street, S.W. @ Independence Avenue, S.W. 25.2 C 28.4 C 36.9 D 42.5 D
S35 12th Street, S.W. @ DOE Garage Entrance 6.8 A 4.7 A 17.1 B 18.2 B
S36 14th Street, S.W. NB Off-ramp @ Maine Avenue, S.W. 24.6 C 24.1 C 19.1 B 18.7 B
S37 East Basin Drive, S.W. @ Maine Avenue, S.W. 15.1 B 19.2 B 12.3 B 17.3 B
S38 7th Street, S.W. @ Frontage Road, S.W. * 50.9 D 35.8 D 20.6 C 22.0 C
S39 L'Enfant Plaza, S.W.@ Independence Avenue, S.W. 16.0 B 15.1 B 16.5 B 15.7 B
S40 6th Street, S.W.@ Independence Avenue, S.W. * 11.6 B 10.5 B 6.1 A 8.3 A
S41 Columbia Pike @ Navy Annex 6.2 A 2.6 A 6.6 A 2.7 A

HCS SYNCHRO HCS SYNCHRO
AM Peak hour

Intersection 
Avg. Delay 
(sec/veh)

Intersection 
LOS

PM Peak hour
Intersection 
Avg. Delay 
(sec/veh)

HCS 
Intersection 

LOS

Intersection 
Avg. Delay 
(sec/veh)

HCS 
Intersection 

LOS

PM Peak hour

Code** Intersection

Intersection 
Avg. Delay 
(sec/veh)

Intersection 
LOS

AM Peak hour 

 
* Turning Movements are interpolated. 
** Refer to the Appendix for locations. 
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During the AM Peak the following two signalized intersection operated at LOS E, or 
worse.  The intersection of South Capitol Street/eastbound Southeast 
Freeway/southbound I-395 off-ramps and the intersection of 14th Street/C Street 
operated at LOS F and E, respectively.  The amount of delay at both intersections 
can be explained due to the high traffic demand, and because of the (random) arrival 
pattern of traffic at these intersections.  One approach of each intersection is directly 
fed from the freeway system, so theoretically vehicles arrive randomly at the 
intersection, no platoon arrival pattern is seen which is more often seen at 
intersections in a corridor. 
 
During the PM Peak the following three signalized intersection operated at LOS F.   
The intersections are 14th Street/C Street, Army Navy Drive/South Eads Street, and 
South Capitol Street/eastbound Southeast Freeway off-ramp/southbound I-395 off-
ramp.  The main contributing factor to the delay is the signal phasing.  Both South 
Eads Street approaches have a concurrent phase, during which the northbound left 
turns conflict with the southbound through movement.   

 
6.3.4 Unsignalized intersections 
A total of 14 unsignalized intersections were evaluated, consisting of two-way stop 
controlled (TWSC) or four-way stop controlled (AWSC) intersections.  The 
summary table for unsignalized intersections is organized similar to the table for 
signalized intersections, listing the delay per vehicle and the intersection LOS.  The 
LOS for TWSC intersections is based on Exhibit 17-2, LOS Criteria for TWSC 
intersections in the HCM 2000, see Table 14.  The LOS for AWSC intersections is 
based on Exhibit 17-22, LOS Criteria for AWSC) intersections in the HCM 2000, 
see Table 15. The results of the unsignalized intersection for AM and PM peak are 
listed in Table 16. 
Table 14 – LOS criteria for TWSC intersections (Chapter 17, HCM 2000) 
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Table 15 – LOS criteria for AWSC intersections (Chapter 17, HCM 2000) 

 
 

Four ramp junctions have been included in this analysis.  One ramp junction along 
southbound I-395 with the ramp from northbound Boundary Channel Drive is stop 
controlled.  The other three locations are controlled by a yield sign, however 
geometric conditions like poor sight distance and absence of an acceleration lane 
force drivers to come to a full stop. 

 
 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 66 – 
May, 2009 

KCI Technologies, Inc. 

Table 16 – 2006 LOS results for unsignalized intersections (AM and PM Peak) 

U1 NB I-395 (HOV) ramps @ South Eads Street 190.9 F 73.5 F
U2 SB I-395 (HOV) ramps @ South Eads Street 20.1 C 27.8 D
U3 South Rotary Road @ South Eads Street 35.0 D 30.7 D
U4 EB Columbia Pike @ NB off-ramps VA 27 12.8 B 10.7 B
U5 WB Columbia Pike @ NB off-ramps VA 27 11.3 B 28.0 D
U6 Potomac Park entrance/exit ramps @ Buckeye Drive * 10.1 B 11.6 B
U7 SB I-395 off-ramp @ Ohio Drive * 10.1 B 12.4 B
U8 East Basin Drive @ Ohio Drive * 15.7 C 33.5 D
U9 Maine Ave. off-ramp @ 9th St. and G Street * 10.8 B 15.2 C

U10 3rd Street, S.W. @ Virginia Avenue, S.W. 15.2 C 13.2 B
U11 9th Street (Expressway), S.W. @ NB I-395, S.W. *** 11.1 B 54.1 F
U12 On-ramp from NB S. Capitol Street, S.W. @ WB Southeast Freeway *** 34.7 D 65.6 F
U13 NB Boundary Channel @ SB I-395 *** 13.7 B 21.2 C
U14 NB GWMP @ onramp from SB I-395 *** 39.6 E 109.3 F

Code** Intersection

Intersection 
Avg. Delay 
(sec/veh)

Intersection 
LOS

AM Peak hour 
Intersection 
Avg. Delay 
(sec/veh)

HCS 
Intersection 

LOS

PM Peak hour

* TMC data is interpolated. 
** Refer to the Appendix for locations. 
*** Ramps and ramp junctions. 
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During the AM Peak the following intersections operated at LOS E, or worse.  The 
intersection at the northbound I-395 (HOV) ramps and South Eads Street operated at 
LOS F.  This result can be contributed to the uncontrolled northbound off-ramp 
movement.  Therefore the north/south movements experienced increased delays.  
The merge of the ramp from southbound I-395 to northbound GWMP operated at 
LOS E.  Four locations were analyzed both ramp and ramp junctions or weaving 
segments and TWSC intersections.  The results of both analyses are listed in Table 
17.  It should be noted that the LOS results cannot be compared, because the LOS 
for TWSC intersections is based on the seconds delay per vehicle for minor road 
(ramp) traffic, whereas LOS for ramp and weave segments is based on density in the 
influence or weave area. 
 
During the PM Peak the following intersections operated at LOS F: the intersection 
at the northbound I-395 (HOV) ramps and South Eads Street, the entrance from 9th 
Street (Expressway) to northbound I-395, the entrance from northbound South 
Capitol Street to westbound Southeast Freeway, and the entrance from southbound 
I-395 to northbound GWMP. 
 
Table 17 – Side-by-side listing of 2006 LOS results 

Roadway Location 

LOS 
Ramp/weave 
segments * 

LOS 
TWSC 

intersection
NB I-395 Entrance from 9th Street (Expwy) E (F) B (F) 
WB Southeast 
Freeway 

Entrance from NB S. Capitol St. C (C) D (F) 

SB I-395 Entrance from NB Boundary 
Channel Drive.  

C (E) B (C) 

NB GWMP Entrance from SB I-395 D (D) E (F) 
* LOS results are AM (PM). 

 
6.3.5 Arterials 

 
A total of nine arterials were identified within the study area, two of which are 
located in Arlington County, VA  while the other seven are located in the District of 
Columbia.  In the HCM 2000 urban arterials and collectors are also referred to as 
“urban streets”.  Urban streets serve both through traffic and provide access for local 
traffic to adjoining commercial and residential land uses.  Table 18 lists the 
functional classification for all studied arterials. 
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Table 18 – Functional roadway classification 

Arterial Street Function Classification Jurisdiction* 
Independence Avenue, SW Principal Arterial Washington, DC 
14th Street, SW Principal Arterial Washington, DC 
12th Street, SW Minor Arterial Washington, DC 
7th Street, SW Minor Arterial Washington, DC 
4th Street, SW Minor Arterial Washington, DC 
I (Eye) Street, SW Minor Arterial Washington, DC 
Maine Avenue, SW Minor Arterial Washington, DC 
Columbia Pike (VA 244) Other Principal Arterial Arlington County, VA. 
Army Navy Drive Minor Arterial Arlington County, VA. 

* Functional classifications for Arlington County, VA. were derived from a snapshot from 
Arlington County's GIS in May 2006; and for Washington, DC from DDOT’s GIS in August 
2006. 

In Table 19 the (average) travel speed and the arterial LOS for both the AM Peak 
and the PM Peak are listed. 
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Table 19 – 2006 LOS Results for signalized intersections along arterials 

A1
Along Army Navy Drive (East Bound) 13.3 E 11.9 D 13.7 E 11.8 D
Along Army Navy Drive (West Bound) 12.6 F 10.7 D 12.0 F 10.1 D

A2
Along 14th Street (North Bound) 7.2 F 14.6 D 10.7 F 10.3 E
Along 14th Street (South Bound) 17.6 D 22.8 C 6.0 F 14.3 D

A3
Along Columbia Pike, VA 244 (East Bound) 24.0 C 24.1 B 22.6 C 24.6 B
Along Columbia Pike, VA 244 (West Bound) 28.2 B 24.7 B 23.7 C 24.6 C

A4
Along 7th Street (North Bound) 11.8 F 10.8 D 11.5 F 9.5 D
Along 7th Street (South Bound) 12.4 F 10.8 D 13.4 E 10.4 D

A5
Along 4th Street (North Bound) 12.6 F 10.5 D 12.7 F 9.9 D
Along 4th Street (South Bound) 16.5 E 10.9 D 15.9 E 9.8 D

A6
Along Maine Avenue (East Bound) 21.4 D 4.2 F 18.4 D 6.1 F
Along Maine Avenue (West Bound) 18.3 D 12.5 E 17.3 D 9.7 F

A7
Along Independence Avenue (East Bound) 16.3 E 9.8 D 14.9 E 13.3 C
Along Independence Avenue (West Bound) 14.7 E 10.0 D 14.9 E 11.2 D

A8
Along I (Eye) Street (East Bound) 25.4 C 8.9 E 17.0 E 8.5 E
Along I (Eye) Street (West Bound) 24.9 C 9.3 D 30.3 B 9.3 D

A9
Along 12th Street (North Bound) 10.0 F 12.5 D 8.9 F 11.7 D
Along 12th Street (South Bound) 7.7 F 11.9 D 7.9 F 10.4 D

HCS SYNCHRO HCS SYNCHRO
AM Peak hour

Travel Speed 
(mph) Arterial LOS

PM Peak hour

Travel Speed 
(mph) Arterial LOS Travel Speed 

(mph) Arterial LOS

PM Peak hour

Code* Segment

Travel Speed 
(mph) Arterial LOS

AM Peak hour 

 
* Refer to the Appendix for locations. 
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During the AM Peak the following arterials operated at LOS E, or worse.  
Eastbound Maine Avenue and eastbound I (Eye) Street measured LOS F and 
LOS E, respectively.  During the PM Peak the following arterials operated at 
LOS E, or worse.  Eastbound Maine Avenue and eastbound I (Eye) Street 
measured LOS F and LOS E, respectively. 
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7 FUTURE (2030 NO BUILD) TRAFFIC OPERATIONS 
 
Traffic analysis of future conditions (2030 No-Build) for the I-395 corridor and adjacent 
intersections was provided as part of the 14th Street Bridge Corridor EIS Study.  The HCS 
was used to analyze freeway ramps and ramp junctions, freeway weaving, signalized and 
unsignalized intersections, as well as arterials.  In addition, SYNCHRO version 7.0 was 
used for a comparative analysis of the analysis results for both signalized intersections 
and arterials.  The assumptions and limitations, LOS concepts, and system component 
identifications stay the same as for the existing (2006) traffic operations mentioned in 
section 6. 
 
7.1 Ramp and Ramp Junctions Analysis 
 
Analysis was performed on ramps and ramp junctions along interstate, freeway, and 
expressway segments of I-395, the Southeast Freeway, and the George Washington 
Memorial Parkway (GWMP).  The AM and PM peak results are organized in two 
separate tables, for diverge areas refer to Table 20 and Table 21; and for merge areas  
refer to Table 22 and Table 23.  The tables list the acceleration/deceleration length, the 
number of lanes, as well as the volumes for both freeway and ramp.  The measure of 
effectiveness is density in passenger cars per mile per lane (pc/mi/ln), speed in miles per 
hour (mph), with corresponding level of service (LOS).  The LOS is based on Exhibit 25-
4, LOS Criteria for merge and diverge areas in the HCM 2000. 
 

7.1.1 Diverge areas 
Within the study area a total of 23 diverge areas were identified.  Based on the 
specific lane configuration, each diverge area was categorized as diverge or a major 
diverge.  Six diverge areas were identified as major diverge areas.  During the AM 
peak the following diverge areas operated at LOS E, or worse.  Exit 10C to 
northbound GWMP operates at LOS F.  The main contributing factor is the adjacent 
merge area from southbound GWMP and the lane drop on the mainline prior to the 
GWMP interchange.  Other locations that fail during the AM peak are 2 of the 8 
major diverge areas.  The analysis of major diverges and merges is limited to 
verifying upstream, downstream, and ramp capacities, and hereby result are only 
expressed in a pass/fail (P/F).  Failing locations are on at the exit to C 
Street/Washington Avenue, and the split on I-395 (HOV) to 14th Street (US 1) and to 
I-395 does not pass the capacity check.  On northbound I-395 at the exit to Potomac 
Park/Park Police and at the exit to Maine Avenue the LOS is E. 
 
It should be noted that decreased operations at some locations may negatively 
impact location(s) upstream, and/or likewise enhance operations downstream.  For 
example the back-up at the major diverge to Exit 8B can be expected to extend 
upstream beyond Exit 8A, thereby negatively impacting operations within the 
influence area of Exit 8A. 
 
All highlighted areas occurred on the inbound travel direction, from Virginia to 
Washington, DC in the AM Peak hour. 
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During the PM Peak the following diverge areas operated at LOS E, or worse.  
Operations on northbound I-395 at the Maine Avenue exit and on eastbound 
Southeast Freeway at the South Capitol Street exit performed at LOS F.  All major 
diverge areas pass for the PM peak conditions.  At the exit to Potomac Park Police 
LOS E was recorded. 
 
During the PM Peak inbound traffic operations still perform worse compared to the 
outbound traffic operations.  Outbound traffic is traffic leaving the District of 
Columbia towards Virginia. 
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Table 20 – 2030 LOS results for diverge areas (AM Peak) 

Deceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R1NA NB I-395 Exit 8A (To NB/WB VA 27 (Washington Blvd)) 850 4 1 6,535 1,050 31.1 51.4 D
R2NA NB I-395 Exit 8B (To NB/EB VA 27 (Washington Blvd)) * n/a 3 1 3,565 1,920 n/a n/a P
R3NA NB I-395 Exit 8C (To S. Hayes Street) 800 3 1 3,565 1,145 23.0 51.3 C
R8NA NB I-395 Exit 10C (To NB GW Parkway) 0 3 1 6,165 200 44.2 46.6 F

R10NA NB I-395 Exit Potomac Park, Park Police 0 3 1 5,130 175 35.9 50.1 E
R12NA NB I-395 Exit to Maine Avenue (SW) 0 3 1 5,200 615 36.9 49.4 E
R13NA EB SE FRWY Exit to South Capitol Street 0 3 1 3,730 1,025 30.2 48.9 D
R15NA NB I-395 Exit to C Street/Washington Avenue (SW) * n/a 1 1 2,100 515 n/a n/a F
R18NA WB SE FRWY Exit to D Street 250 2 1 3,340 420 35.5 47.2 E
R23NA SB I-395 SPLIT SB I-395/EB SE Freeway * n/a 2 2 2,155 2,020 n/a n/a P
R26NA SB I-395 Exit to12th Street/ D Street (CD) * n/a 2 1 1,360 475 n/a n/a P
R28NA EB SE FRWY Exit to South Capitol Street 0 2 1 2,370 880 28.0 49.9 D
R38NA NB GWMP Exit to NB I-395 * n/a 2 1 2,560 1,330 n/a n/a P
R40NA SB GWMP Exit to SB I-395 0 2 1 2,405 220 27.2 50.0 C
R42NA NB HOV Exit to NB/EB VA 27 (Washington Blvd) 1,200 3 1 5,500 1,730 31.8 50.5 D
R43NA NB HOV Exit to Pentagon (S. Eads Street) 450 2 1 1,770 2,005 n/a n/a P
R46NA NB HOV Split to US 1 (14th St.)/I-395 * n/a 1 1 1,995 1,505 n/a n/a F
R48NA SB HOV Exit to I-395 0 2 1 2,640 960 30.7 51.5 D
R49NA SB HOV Exit to Pentagon (S. Eads Street) * n/a 1 1 1,070 610 n/a n/a P
R51NA EB VA 27 Exit to VA 244 0 2 1 2,730 165 31.6 47.5 D
R56NA WB VA 27 Exit to WB VA 244 1,350 2 1 1,955 555 11.7 47.0 B
R57NA WB VA 27 Exit to SB HOV Spur * n/a n/a n/a n/a n/a n/a n/a n/a
R60NA SB HOV Exit to Pentagon (S. Eads St.)/SB I-395 0 2 1 n/a n/a n/a n/a n/a

AM Peak hour
Configuration Volume (vph) Results

Code** LocationRoadway

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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Table 21 – 2030 LOS results for diverge areas (PM Peak) 

Deceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R1NP NB I-395 Exit 8A (To NB/WB VA 27 (Washington Blvd)) 850 4 1 6,310 985 29.8 51.5 D
R2NP NB I-395 Exit 8B (To NB/EB VA 27 (Washington Blvd)) * n/a 3 1 3,560 1,770 n/a n/a P
R3NP NB I-395 Exit 8C (To S. Hayes Street) 800 3 1 3,560 855 22.2 51.6 C
R8NP NB I-395 Exit 10C (To NB GW Parkway) 0 3 1 6,230 180 69.9 46.7 F

R10NP NB I-395 Exit Potomac Park, Park Police 0 3 1 4,955 185 35.1 50.0 E
R12NP NB I-395 Exit to Maine Avenue (SW) 0 3 1 5,960 350 40.8 49.8 F
R13NP EB SE FRWY Exit to South Capitol Street 0 3 1 6,485 1,010 46.1 48.9 F
R15NP NB I-395 Exit to C Street/Washington Avenue (SW) * n/a 1 1 1,970 290 n/a n/a P
R18NP WB SE FRWY Exit to D Street 250 2 1 2,470 335 26.8 47.3 C
R23NP SB I-395 SPLIT SB I-395/EB SE Freeway * n/a 2 2 2,640 2,200 n/a n/a P
R26NP SB I-395 Exit to12th Street/ D Street (CD) * n/a 2 1 1,090 385 n/a n/a P
R28NP EB SE FRWY Exit to South Capitol Street 0 2 1 2,855 985 32.9 49.8 D
R38NP NB GWMP Exit to NB I-395 * n/a 2 1 2,230 1,250 n/a n/a P
R40NP SB GWMP Exit to SB I-395 0 2 1 2,965 120 32.6 50.1 D
R42NP NB HOV Exit to NB/EB VA 27 (Washington Blvd) n/a n/a n/a n/a n/a n/a n/a n/a
R43NP NB HOV Exit to Pentagon (S. Eads Street) n/a n/a n/a n/a n/a n/a n/a n/a
R46NP NB HOV Split to US 1 (14th St.)/I-395 * n/a 1 1 1,770 1,110 n/a n/a P
R48NP SB HOV Exit to I-395 0 3 1 3,960 1,090 44.0 51.3 F
R49NP SB HOV Exit to Pentagon (S. Eads Street) * n/a 1 1 280 310 n/a n/a P
R51NP EB VA 27 Exit to VA 244 0 2 1 2,420 215 28.5 47.5 D
R56NP WB VA 27 Exit to WB VA 244 1350 2 1 2,280 960 15.0 46.4 B
R57NP WB VA 27 Exit to SB HOV Spur * n/a 2 1 1,320 1,865 n/a n/a P
R60NP SB HOV Exit to Pentagon (S. Eads St.)/SB I-395 0 2 1 2,285 590 26.6 52.0 C

PM Peak hour
Configuration Volume (vph) Results

RoadwayCode** Location

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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7.1.2 Merge Areas 
Within the study area a total of 27 merge areas were identified.  Based on the 
specific lane configuration, each merge area was categorized as merge or a major 
merge.  Five merge areas were identified as major merge areas.  The evaluation of 5 
major merge areas was limited to checking the upstream, downstream, and ramp 
capacities using Exhibit 25-7 of the HCM 2000.  During the AM peak the following 
four locations operated at LOS F, one was a major merge area: on northbound I-395 
at the merge with the ramp from southeast freeway (major merge), on northbound I-
395 at the merge with the ramp from southbound GWMP, on southbound I-395 at 
the merge with the ramp from D street southwest, on southbound I-395 at the merge 
with the entrance ramp from southbound I-395 (HOV).  The high demand on both 
the mainline and the ramp contribute to this failing operation, as well as the lane 
drop from 4 to 3 lanes prior to the GWMP interchange.  
 
During the PM peak the following five merge areas operated at LOS F, and one was 
a major merge area.  On eastbound Southeast Freeway, the entrance from 
southbound I-395 ramp operates at LOS F.   
 
Four ramp junctions were also evaluated using Two-Way Stop Control (TWSC) 
intersections methodology of HCM 2000.  The location on southbound I-395 at the 
entrance from northbound Boundary Channel Drive (loop ramp) is stop controlled.  
Even though the other locations are yield controlled, during peak periods the 
conditions closely resemble those of stop controlled intersections.  All locations for 
both the AM and PM  
 
Peak period passed the capacity check. 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 76 – 
May, 2009 

KCI Technologies, Inc. 

Table 22 – 2030 LOS results for merge areas (AM Peak) 

Acceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R4NA NB I-395 Entrance from S. Rotary Road 1,000 3 1 3,330 105 18.1 52.0 B
R5NA NB I-395 Entrance from SB VA 110 (Jefferson Davis Highway) 900 3 1 3,435 685 24.1 50.0 C
R6NA NB I-395 Entrance from NB US 1 (Jefferson Davis Highway) * 710/1330 3 2 4,120 1,120 n/a n/a P
R7NA NB I-395 Entrance from SB GW Parkway 400 3 1 4,915 1,250 44.2 40.0 F
R14NA EB SE FRWY Entrance from SB I-395 1,500 3 1 2,705 1,490 22.9 51.0 C
R16NA NB I-395 Entrance from Southeast Freeway * n/a 1 2 2,100 2,135 n/a n/a F
R24NA SB I-395 Entrance from D Street, S.W. 375 2 1 5,020 440 51.8 24.0 F
R25NA EB SE FRWY Entrance from C Street 0 2 1 2,020 350 26.5 50.0 C
R27NA WB SE FRWY Entrance from NB South Capitol Street 0 4 1 4,375 1,060 29.5 50.0 D
R34NA SB I-395 Entrance from SB I-395 (HOV) 800 3 1 4,770 960 38.9 44.0 F
R35NA SB I-395 Entrance from S. Hayes Street 1,500 3 1 3,045 820 20.3 52.0 C
R36NA SB I-395 Entrance from SB/WB VA 27 (Washington Blvd) 900/1500 3 2 3,865 555 n/a n/a P
R37NA SB I-395 Entrance from SB/EB VA 27 (Washington Blvd) 1,340 4 1 4,420 805 19.8 52.0 B
R39NA NB GWMP Entrance from SB I-395 900 2 1 2,160 1,015 27.2 50.0 C
R41NA SB GWMP Entrance from NB I-395 0 3 1 1,805 555 19.1 51.0 B
R44NA NB HOV Entrance from Pentagon (S. Eads Street) 370 2 1 1,770 560 23.9 51.0 C
R45NA NB HOV Entrance from I-395 485 2 1 2,330 1,080 32.6 49.0 D
R47NA SB HOV Merge US 1 (14th St.)/I-395 * n/a 1 1 1,725 915 n/a n/a P
R50NA SB HOV Entrance from SB/WB VA 27 (Washington Blvd) n/a n/a n/a n/a n/a n/a n/a n/a
R52NA EB VA 27 Entrance from WB VA 244 0 2 1 2,570 40 28.7 50.0 D
R53NA EB VA 27 Entrance from EB VA 244 500 2 1 1,415 260 17.1 51.0 B
R54NA EB VA 27 Entrance from WB VA 244 750 2 1 1,675 225 17.5 51.0 B
R55NA EB VA 27 Entrance from NB HOV Spur * n/a 3 1 1,900 1,730 n/a n/a P
R58NA WB VA 27 Entrance from EB VA 244 600 2 1 1,150 115 12.7 51.0 B
R59NA WB VA 27 Entrance from WB VA 244 375 2 1 2,465 120 25.9 50.0 C
R62NA SB HOV Entrance from Pentagon (S. Eads Street) to SB HOV * n/a 2 2 n/a n/a n/a n/a n/a
R63NA SB HOV Entrance from Pentagon (S. Eads Street) to SB I-395 950 1 1 120 1,070 10.6 52.0 B

Code**

AM Peak hour
Configuration Volume (vph)

Location

Results

Roadway

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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Table 23 – 2030 LOS results for merge areas (PM Peak) 

Acceleration 
Length (ft)***

# Lanes Freeway # Lanes Ramp Freeway Ramp/ Freeway Density (pc/mi/ln Speed (mph) LOS

R4NP NB I-395 Entrance from S. Rotary Road 1000 3 1 2,920 810 21.7 51.0 C
R5NP NB I-395 Entrance from SB VA 110 (Jefferson Davis Highway) 900 3 1 3,730 1,050 28.4 50.0 D
R6NP NB I-395 Entrance from NB US 1 (Jefferson Davis Highway) * 710/1330 3 2 4,780 1,020 n/a n/a P
R7NP NB I-395 Entrance from SB GW Parkway 400 3 1 5,180 1,050 38.8 46.0 F
R14NP EB SE FRWY Entrance from SB I-395 1500 3 1 5,475 1,870 37.6 41.0 F
R16NP NB I-395 Entrance from Southeast Freeway * n/a 1 2 1,665 2,135 n/a n/a P
R24NP SB I-395 Entrance from D Street, S.W. 375 2 1 3,800 670 42.5 43.0 F
R25NP EB SE FRWY Entrance from C Street 0 2 1 2,200 655 30.3 49.0 D
R27NP WB SE FRWY Entrance from NB South Capitol Street 0 4 1 2,970 1,350 26.9 50.0 C
R34NP SB I-395 Entrance from SB I-395 (HOV) 800 3 1 6,645 1,090 51.6 14.0 F
R35NP SB I-395 Entrance from S. Hayes Street 1500 3 1 4,220 925 26.9 50.0 C
R36NP SB I-395 Entrance from SB/WB VA 27 (Washington Blvd) 900/1500 3 2 5,145 920 n/a n/a P
R37NP SB I-395 Entrance from SB/EB VA 27 (Washington Blvd) 1340 4 1 6,065 1,090 27.7 50.0 C
R39NP NB GWMP Entrance from SB I-395 900 2 1 1,845 1,125 25.3 50.0 C
R41NP SB GWMP Entrance from NB I-395 0 3 1 3,070 810 27.4 50.0 C
R44NP NB HOV Exit to Pentagon (S. Eads Street) * n/a n/a n/a n/a n/a n/a n/a n/a
R45NP NB HOV Entrance from I-395 485 2 1 1,695 1,170 27.2 50.0 C
R47NP SB HOV Merge US 1 (14th St.)/I-395 * n/a 1 1 2,075 1,885 n/a n/a F
R50NP SB HOV Entrance from SB/WB VA 27 (Washington Blvd) 1200 3 1 3,645 1,865 33.8 47.0 D
R52NP EB VA 27 Entrance from WB VA 244 0 2 1 2,205 65 25.3 50.0 C
R53NP EB VA 27 Entrance from EB VA 244 500 2 1 1,780 575 22.8 50.0 C
R54NP EB VA 27 Entrance from WB VA 244 750 2 1 2,355 685 27.2 50.0 C
R55NP EB VA 27 Entrance from NB HOV Spur * n/a n/a n/a n/a n/a n/a n/a n/a
R58NP WB VA 27 Entrance from EB VA 244 600 2 1 1,630 340 18.8 51.0 B
R59NP WB VA 27 Entrance from WB VA 244 375 2 1 3,035 235 31.8 49.0 D
R62NP SB HOV Entrance from Pentagon (S. Eads Street) to SB HOV * n/a 2 2 2,285 1,360 n/a n/a P
R63NP SB HOV Entrance from Pentagon (S. Eads Street) to SB I-395 950 1 1 985 280 19.4 51.0 B

PM Peak hour
Configuration Volume (vph) Results

Code** LocationRoadway

* For major merges and diverges, analysis is limited to a pass/fail (P/F) check upstream, downstream, and ramp capacities. 
** Refer to the Appendix for locations. 
*** Estimated from available project mapping. 
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7.1.3 Freeway weaving 
Within the study area a total of 29 weave segments were identified.  Based on the 
specific lane configuration, each weave segment was categorized based on HCM 
2000.  The HCM 2000 distinguishes three weave types, each subdivided into various 
configurations.  A Type “A” weave forces every vehicle to make at least 1 lane-
change across a single lane.  In a Type B weave area only one movement is required 
to make 1 lane-change.  Type C weave areas are similar to Type B, in that one 
movement does not have to make a lane-change, whereas the other movement has to 
make at least 2 lane-changes to complete the movement.  Figure 8 in Chapter 6 
schematically depicts all three types of weave segments. 
 
Within the study area there are several cases where weave segments overlap, or 
where there are several “crossing” movements.  Each of these cases were evaluated 
separately.  Those locations at which several movements cross are situated along 
both directions of I-395 at the Case Bridge and at the junction of I-395 with 
Southeast Freeway, respectively. 
 
A summary of the AM peak and PM peak results for weaving can be found in Table 
24 and Table 25, respectively.  The tables list the weave type and length, all weaving 
and non-weaving volumes, weaving and non-weaving speeds, and LOS.  The LOS 
for freeway weaving is based on Exhibit 24-2, LOS Criteria for weaving segments in 
the HCM 2000. 
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Table 24 – 2030 LOS results for weaving segments (AM peak) 

LOS
Weave Type Length (ft)** Non weaving 

Freeway 
(Ramp)

Non weaving 
Ramp 

(Freeway)

Down 
Weaving

Up   Weaving Weaving Non weaving

W1NA NB I-395 Entrance from EB VA 27, Exit to NB I-395 (HOV) C 2,000 580 1,490 1,840 500 43.93 44.54 C
W2NA NB I-395 Boundary Channel Interchange A 650 4,500 35 740 415 25.93 47.91 D
W3NA NB I-395 Entrance from NB GWMP, Split to US 1 (14th St.)/I-395 B 2,500 1,800 965 4,165 365 30.19 26.99 F
W4NA NB I-395 Entrance from NB I-395 (HOV), Exit to 12th Street Expressway C 1,500 1,685 1,495 310 44 28.84 27.43 F
W5NA NB I-395 Entrance from EB Maine Avenue, Split to NB I-395 C 2,000 335 1,645 625 2,940 31.78 29.65 E
W6NA NB I-395 Entrance from 9th Street Expressway, Split to NB I-395 C 1,300 380 2,270 45 3,275 26.18 34.51 F
W7NA NB I-395 Entrance from 7th Street, Split to EB Southeast Freeway C 900 3,655 175 2,315 75 26.29 37.26 F
W8NA SB I-395 Entrance from WB Southeast Freeway, Exit to 6th/7th Street C 1,100 5,265 725 170 1,615 27.91 40.19 F
W9NA SB I-395 Entrance from WB Southeast Freeway, Split to WB Maine Avenue C 2,275 4,160 730 1,105 885 35.03 38.25 E

W10NA SB I-395 Entrance from 9th Street Expressway, Split to SB I-395 (HOV) C 2,275 1,440 600 3,605 285 30.41 27.33 F
W11NA SB I-395 Entrance from SB US 1 (14th St.), To SB I-395 C 2,500 3,050 355 660 2,055 33.06 33.80 F
W12NA SB I-395 GWMP Interchange (CD) A 300 0 0 870 600 17.44 23.02 F
W13NA SB I-395 From SB GWMP, Exit to NB Boundary Channel A 400 4,630 30 210 190 33.91 44.78 C
W14NA SB I-395 Boundary Channel Interchanges A 550 4,600 0 220 170 34.55 44.56 D
W15NA SB I-395 Entrance from SB I-395 (HOV), Exit to SB US 1 (Jefferson Davis Highway) A 1,225 4,445 765 175 325 40.14 48.33 D
W16NA SB I-395 From SB Boundary Channel, Exit to NB VA 110 (Jefferson Davis Highway) A 800 3,380 1,770 1,260 n/a n/a P C
W17NA SB I-395 From SB Boundary Channel, Exit to VA 27/Pentagon B 2,000 1,775 20 1,620 80 44.36 45.85 C
W18NA SB I-395 From SB I-395, Exit to Potomac Park exit A 2,275 4,575 25 470 860 26.98 39.79 F
W19NA NB GWMP Entrance from NB I-395, Exit to SB I-395 A 385 1,960 0 600 200 25.42 30.61 E
W20NA SB GWMP Entrance from SB I-395, Exit to NB I-395 B 865 935 0 1,250 870 28.67 25.62 E
W21NA NB I-395 Entrance from Potomac Park, Exit to NB I-395 A 1,220 5,145 0 1,805 55 22.27 35.35 F
W22NA SB HOV From Pentagon (S. Eads Street), Exit to SB HOV A 650 n/a n/a n/a n/a n/a n/a n/a
W23NA NB I-395 From SB/EB VA 27, Exit to S. Hayes Street (CD) A 900 1,645 355 490 345 32.63 38.14 C
W24NA EB VA 27 From EB VA 244, Exit to SB/EB VA 27 A 400 1,370 25 1,240 1,120 19.17 29.76 F
W25NA SB I-395 From SB I-395, Exit to NB/WB VA 27 (CD) A 700 685 1,290 580 320 25.71 42.58 B
W26NA WB VA 27 From NB I-395, Exit to EB VA 244 C 450 975 100 200 1,770 29.44 27.96 D
W27NA WB VA 27 VA 244 Interchange (West interchange) A 575 2,385 0 360 80 28.29 34.72 F
W28NA WB VA 27 VA 244 Interchange (East interchange) A 1,500 1,120 0 280 30 42.05 46.48 B
W29NA NB I-395 From S. Arlington Ridge Rd., Exit to NB/WB VA 27 (CD) A 550 570 220 480 605 31.96 35.98 C

AM Peak hour
Weaving Volumes (vph) Speeds (mph)

Code*

Configuration

LocationRoadway

* Refer to the Appendix for locations. 
** Estimated from available project mapping. 
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Table 25 – 2030 LOS results for weaving segments (PM peak) 

LOS
Weave Type Length (ft) Non weaving 

Freeway 
(Ramp)

Non weaving 
Ramp 

(Freeway)

Down 
Weaving

Up   Weaving Weaving Non weaving

W1NP NB I-395 Entrance from EB VA 27, Exit to NB I-395 (HOV) C 2,000 795 1,010 1,910 375 43.72 43.41 C
W2NP NB I-395 Boundary Channel Interchange A 650 4,845 155 955 335 25.27 46.94 E
W3NP NB I-395 Entrance from NB GWMP, Split to US 1 (14th St.)/I-395 B 2,500 1,895 800 4,155 450 30.11 26.66 F
W4NP NB I-395 Entrance from NB I-395 (HOV), Exit to 12th Street Expressway C 1,500 1,690 770 80 4,270 28.01 25.16 F
W5NP NB I-395 Entrance from EB Maine Avenue, Split to NB I-395 C 2,000 1,120 775 4,490 415 29.71 25.88 F
W6NP NB I-395 Entrance from 9th Street Expressway, Split to NB I-395 C 1,300 785 1,330 90 5,470 23.32 27.97 F
W7NP NB I-395 Entrance from 7th Street, Split to EB Southeast Freeway C 900 6,255 535 1,420 230 26.95 39.96 F
W8NP SB I-395 Entrance from WB Southeast Freeway, Exit to 6th/7th Street C 1,100 4,215 415 100 2,685 26.36 37.18 F
W9NP SB I-395 Entrance from WB Southeast Freeway, Split to WB Maine Avenue C 2,275 3,975 1,235 240 1,450 35.61 39.35 E

W10NP SB I-395 Entrance from 9th Street Expressway, Split to SB I-395 (HOV) C 2,275 1,255 900 4,170 820 28.90 24.90 F
W11NP SB I-395 Entrance from SB US 1 (14th St.), To SB I-395 C 2,500 3,965 450 675 3,785 30.21 29.04 F
W12NP SB I-395 GWMP Interchange (CD) A 300 0 0 1,270 565 17.00 21.46 F
W13NP SB I-395 From SB GWMP, Exit to NB Boundary Channel A 400 6,580 50 465 70 30.59 40.37 E
W14NP SB I-395 Boundary Channel Interchanges A 550 6,300 0 350 345 30.74 39.19 F
W15NP SB I-395 Entrance from SB I-395 (HOV), Exit to SB US 1 (Jefferson Davis Highway) A 1,225 5,590 710 1,055 380 34.79 41.06 F
W16NP SB I-395 From SB Boundary Channel, Exit to NB VA 110 (Jefferson Davis Highway) A 800 3,375 15 1,295 40 27.92 49.38 C
W17NP SB I-395 From SB Boundary Channel, Exit to VA 27/Pentagon B 2,000 2,945 20 1,730 20 44.02 47.25 D
W18NP SB I-395 From SB I-395, Exit to Potomac Park exit A 2,275 4,925 130 300 1,590 25.36 38.10 F
W19NP NB GWMP Entrance from NB I-395, Exit to SB I-395 A 385 1,665 0 565 180 26.11 31.49 D
W20NP SB GWMP Entrance from SB I-395, Exit to NB I-395 B 865 1,795 0 1,050 1,270 28.43 26.89 F
W21NP NB I-395 Entrance from Potomac Park, Exit to NB I-395 A 1,220 5,710 25 825 250 29.44 34.16 F
W22NP SB HOV From Pentagon (S. Eads Street), Exit to SB HOV A 650 n/a n/a n/a n/a n/a n/a n/a
W23NP NB I-395 From SB/EB VA 27, Exit to S. Hayes Street (CD) A 900 520 835 805 410 24.26 39.44 C
W24NP EB VA 27 From EB VA 244, Exit to SB/EB VA 27 A 400 1,115 240 1,155 485 20.69 34.43 D
W25NP SB I-395 From SB I-395, Exit to NB/WB VA 27 (CD) A 575 1,135 2,125 830 530 22.01 37.87 F
W26NP WB VA 27 From NB I-395, Exit to EB VA 244 C 450 630 75 140 2,880 41.37 46.52 A
W27NP WB VA 27 VA 244 Interchange (West interchange) A 575 2,955 0 555 80 26.15 31.40 F
W28NP WB VA 27 VA 244 Interchange (East interchange) A 510 3,065 0 620 425 26.38 31.51 F
W29NP NB I-395 From S. Arlington Ridge Rd., Exit to NB/WB VA 27 (CD) C 550 445 705 540 325 30.34 35.48 D

RoadwayCode * Location

PM Peak hour
Configuration Weaving Volumes (vph) Speeds (mph)

* Refer to the Appendix for locations. 
** Estimated from available project mapping. 
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During the AM Peak a total of 16 weaving segments operated at LOS E, or worse.  
Of those segments, 7 were in northbound direction and another 7 segments in 
southbound direction of I-395.  The other 2 segments were located on eastbound VA 
27 from VA 244 and on westbound/northbound Washington Boulevard (VA 27), 
operating at LOS F and E, respectively. 
 
During the PM Peak a total of 20 weaving segments operated at LOS E, or worse.  
Of those segments, 7 were in northbound direction and another 11 segments in 
southbound direction of I-395.  The other 2 segments were located on 
westbound/northbound Washington Boulevard (VA 27), and operated at LOS F. 

 
7.1.4 Signalized intersections 
A total of 43 signalized intersections throughout Arlington, VA, and the Southwest 
Quadrant of Washington, DC; were analyzed using both HCS and SYNCHRO.  
SYNCHRO was used for comparison purpose and also was used again for corridor 
analysis. 
 
The LOS for roadway intersections is based on delay, which can be measured in 
seconds per vehicle.  The LOS for signalized intersections is based on Exhibit 16-2, 
of Chapter 16, HCM 2000.  The LOS Criteria for signalized intersections is as 
discussed in existing (2006) traffic operations listed in Table 9 of section 6.  As the 
amount of delay increases the LOS degrades.  A summary of the measured 
intersection delay with the LOS, from HCS and SYNCHRO; is listed on Table 26 
for both peak hours.  
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Table 26 – 2030 LOS results for signalized intersections (AM and PM Peak) 

S1 14th Street, S.W. @ C Street, S.W. 164.3 F 164.6 F 389.6 F 307.9 F
S2 14th Street, S.W. @ Independence Avenue, S.W. 145.2 F 144.5 F 148.3 F 120.9 F
S3 South Capitol Street, S.W. @ I(Eye) Street, S.W. 55.2 E 53.4 D 72.3 E 72.5 E
S4 Army Navy Drive @ South Eads Street 475.4 F 445.3 F 350.9 F 312.1 F
S5 South Capitol Street, S.W. @ EB SE Freeway off-ramp/SB I-395 off-ramp 160.6 F 164.0 F 236.7 F 239.7 F
S6 12th Street, S.W. @ D Street, S.W. 30.2 C 24.9 C 19.9 B 16.9 B
S7 12th Street, S.W. @ Maiden Lane, S.W. 15.8 B 15.8 B 25.5 C 25.3 C
S8 12th Street, S.W. @ Maryland Avenue, S.W. 18.0 B 11.2 B 28.1 C 19.3 B
S9 12th Street, S.W. @ C Street, S.W. 22.4 C 19.7 B 35.0 C 22.4 C

S10 Columbia Pike @ South Joyce Street/Southgate Road 37.2 D 22.8 C 45.9 D 53.7 D
S11 Army Navy Drive @ South Hayes Street 141.0 F 151.7 F 232.8 F 270.6 F
S12 9th Street, S.W. @ Maine Avenue, S.W. 24.0 C 26.8 C 33.1 C 33.0 C
S13 7th Street, S.W. @ Maine Avenue, S.W. 33.4 C 16.5 B 64.5 E 42.6 D
S14 7th Street, S.W. @ Independence Avenue, S.W. 30.1 C 26.9 C 31.0 C 28.6 C
S15 7th Street, S.W. @ C Street, S.W. 8.3 A 8.2 A 6.2 A 8.0 A
S16 7th Street, S.W. @ D Street, S.W. 21.7 C 19.8 B 26.5 C 26.9 C
S17 7th Street, S.W. @ E Street, S.W. 13.1 B 11.0 B 16.6 B 15.5 B
S18 7th Street, S.W. @ Onramp to I-395/Capitol Square, S.W. 4.4 A 6.2 A 14.9 B 13.9 B
S19 7th Street, S.W. @ I (Eye) Street, S.W. 11.7 B 11.5 B 9.7 A 9.5 A
S20 7th Street, S.W. @ G Street, S.W. 21.2 C 18.2 B 17.7 B 17.2 B
S21 6th Street, S.W. @ C Street, S.W. 37.9 D 36.6 D 21.3 C 20.0 B
S22 6th Street, S.W. @ M Street, S.W. 10.9 B 17.3 B 16.2 B 18.6 B
S23 4th Street, S.W. @ Independence Avenue, S.W. 27.8 C 39.0 D 17.8 B 19.2 B
S24 4th Street, S.W. @ C Street, S.W. 15.1 B 14.3 B 17.3 B 16.2 B
S25 4th Street, S.W. @ E Street, S.W. 22.1 C 19.3 B 21.0 C 20.4 C
S26 4th Street, S.W. @ G Street, S.W. 16.7 B 17.7 B 14.9 B 14.7 B
S27 4th Street, S.W. @ I (Eye) Street, S.W. 40.2 D 42.2 D 83.5 F 67.3 E
S28 3rd Street, S.W. @ D Street, S.W. 18.7 B 18.6 B 24.7 C 24.3 C
S29 Delaware Avenue, S.W. @ I (Eye) Street, S.W. 8.9 A 8.9 A 11.5 B 11.5 B
S30 Army Navy Drive @ South Fern Street 13.1 B 16.4 B 18.4 B 18.7 B
S31 Army Navy Drive @ Parking Garage 12.5 B 10.7 B 20.5 C 12.4 B
S32 Army Navy Drive @ South Joyce Street 18.1 B 18.4 B 20.3 C 20.7 C
S33 Columbia Pike @ South Quinn Street 17.5 B 14.8 B 11.1 B 8.3 A
S34 12th Street, S.W. @ Independence Avenue, S.W. 80.9 F 87.5 F 80.1 F 98.4 F
S35 12th Street, S.W. @ DOE Garage Entrance 11.7 B 9.0 A 10.2 B 13.0 B
S36 14th Street, S.W. NB Off-ramp @ Maine Avenue, S.W. 23.3 C 35.4 D 14.9 B 14.9 B
S37 East Basin Drive, S.W. @ Maine Avenue, S.W. 44.6 D 30.5 C 66.3 E 26.3 C
S38 7th Street, S.W. @ Frontage Road, S.W. * 33.6 C 29.0 C 20.6 C 23.8 C
S39 L'Enfant Plaza, S.W.@ Independence Avenue, S.W. 16.9 B 17.2 B 17.1 B 17.8 B
S40 6th Street, S.W.@ Independence Avenue, S.W. * 3.9 A 7.2 A 6.6 A 8.6 A
S41 Columbia Pike @ Navy Annex 2.7 A 2.7 A 2.9 A 2.9 A
S42 NB I-395 (HOV) ramps @ South Eads Street 13.6 B 14.1 B 20.6 C 22.8 C
S43 SB I-395 (HOV) ramps @ South Eads Street 10.4 B 10.6 B 6.7 A 11.9 A

SYNCHRO
PM Peak hour

HCS HCSSYNCHRO

Intersection 
Avg. Delay 
(sec/veh)

HCS 
Intersection 

LOS

AM Peak hour PM Peak hour
Intersection 
Avg. Delay 
(sec/veh)

Intersection 
LOS

Intersection 
Avg. Delay 
(sec/veh)

HCS 
Intersection 

LOSCode** Intersection

Intersection 
Avg. Delay 
(sec/veh)

Intersection 
LOS

AM Peak hour 

 
* Turning Movements are interpolated. 
** Refer to the Appendix for locations. 
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During the AM Peak the following 7 signalized intersection operated at LOS E, or 
worse, they are listed below:   
• 14th Street, SW at C Street, SW 
• 14th Street, SW at Independence Avenue, SW 
• South Capitol Street, SW at I(Eye) Street, SW 
• Army Navy Drive at South Eads Street 
• South Capitol Street, SW at EB SE Freeway off-ramp/SB I-395 off-ramp 
• Army Navy Drive at South Hayes Street 
• 12th Street, SW at Independence Avenue, SW 
 
The intersection of South Capitol Street/eastbound Southeast Freeway/southbound I-
395 off-ramps and the intersection of 14th Street/C Street operated at LOS F and E, 
respectively.  The amount of delay at both intersections can be explained due to the 
high traffic demand, and because of the (random) arrival pattern of traffic at these 
intersections.  One approach of each intersection is directly fed from the freeway 
system, so theoretically vehicles arrive randomly at the intersection, no platoon 
arrival pattern is seen which is more often seen at intersections in a corridor.  
During the PM Peak the following 
 
 9 signalized intersection operated at LOS F.   
• 14th Street, SW at C Street, SW 
• 14th Street, SW at Independence Avenue, SW 
• South Capitol Street, SW at I(Eye) Street, SW 
• Army Navy Drive at South Eads Street 
• South Capitol Street, SW at EB SE Freeway off-ramp/SB I-395 off-ramp 
• Army Navy Drive at South Hayes Street 
• 12th Street, SW at Independence Avenue, SW 
• 4th Street, SW at I (Eye) Street, SW 
• East Basin Drive, SW at Maine Avenue, SW 
 
The intersections are 14th Street/C Street, Army Navy Drive/South Eads Street, and 
South Capitol Street/eastbound Southeast Freeway off-ramp/southbound I-395 off-
ramp.  The main contributing factor to the delay is the phasing of the signal.  Both S. 
Eads Street approaches have a concurrent phase, during which the northbound left 
turns conflict with the southbound through movement.   

 
7.1.5 Unsignalized intersections 
A total of 12 unsignalized intersections were evaluated, consisting of TWSC or all-
way stop controlled (AWSC) intersections.  The summary table for unsignalized 
intersections is organized similar to the table for signalized intersections, listing the 
delay per vehicle and the intersection LOS.  The LOS for TWSC intersections is 
based on Exhibit 17-2, LOS Criteria for TWSC intersections in the HCM 2000, is as 
discussed in existing (2006) traffic operations listed in Table 11 of section 6.  The 
LOS for AWSC intersections is based on Exhibit 17-22, LOS Criteria for AWSC 
(All-Way Stop Controlled) intersections in the HCM 2000, , is as discussed in 
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existing (2006) traffic operations listed in Table 12 of section 6.. As discussed 
earlier in freeway analysis section.  Four ramp junctions have been included in this 
analysis.  One ramp junction along southbound I-395 with the ramp from 
northbound Boundary Channel Drive is stop controlled.  The other three locations 
are controlled by a yield sign, however geometric conditions like poor sight distance 
and absence of an acceleration lane force drivers to come to a full stop.  It should be 
noted that the following two intersections were unsignalized under 2006 Existing 
Conditions, but for which the future No-Build Condition are signalized: Northbound 
I -395(HOV) ramps at South Eads Street and Southbound I-395 (HOV) ramps at 
South Eads Street.  The results of the unsignalized intersection for AM and PM peak 
are listed in Table 27. 
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Table 27 – 2030 LOS results for unsignalized intersections (AM and PM Peak) 

U1 NB I-395 (HOV) ramps @ South Eads Street * See S42 See S42 See S42 See S42
U2 SB I-395 (HOV) ramps @ South Eads Street * See S43 See S43 See S43 See S43
U3 South Rotary Road @ South Eads Street 187.5 F 405.0 F
U4 EB Columbia Pike @ NB off-ramps VA 27 15.5 C 12.0 B
U5 WB Columbia Pike @ NB off-ramps VA 27 12.4 B 274.5 F
U6 Potomac Park entrance/exit ramps @ Buckeye Drive ** 11.2 B 127.3 F
U7 SB I-395 off-ramp @ Ohio Drive ** 63.5 F 325.2 F
U8 East Basin Drive @ Ohio Drive ** 14.3 B 170.5 F
U9 Maine Ave. off-ramp @ 9th St. and G Street ** 72.2 F 36.2 E

U10 3rd Street, S.W. @ Virginia Avenue, S.W. 15.1 C 13.6 B
U11 9th Street (Expressway), S.W. @ NB I-395, S.W. *** 15.3 C 228.3 F
U12 On-ramp from NB S. Capitol Street, S.W. @ WB Southeast Freeway *** 156.6 F 185.6 F
U13 NB Boundary Channel @ SB I-395 *** 28.1 D 525.9 F
U14 NB GWMP @ onramp from SB I-395 *** n/a n/a n/a n/a

Intersection 
Avg. Delay 
(sec/veh)

HCS 
Intersection 

LOS

PM Peak hour

Code** Intersection

Intersection 
Avg. Delay 
(sec/veh)

Intersection 
LOS

AM Peak hour 

* TMC data is interpolated. 
** Refer to the Appendix for locations. 
*** Ramps and ramp junctions. 
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During the AM Peak following 4 intersections operated at LOS F:  
• South Rotary Road at South Eads Street 
• SB I-395 off-ramp at Ohio Drive 
• Maine Ave. off-ramp at 9th St. and G Street 
• On-ramp from NB S. Capitol Street, SW at WB Southeast Freeway 
 
The intersection at the northbound I-395 (HOV) ramps and S. Eads Street operated 
at LOS F.  This result can be contributed to the uncontrolled northbound off-ramp 
movement.  Therefore the north/south movements experienced increased delays.   
The merge of the ramp from southbound I-395 to northbound GWMP operated at 
LOS E.  Four locations were analyzed both ramp and ramp junctions or weaving 
segments and TWSC intersections.  The results of both analyses are listed in Table 
28.  It should be noted that the LOS results cannot be compared, because the LOS 
for TWSC intersections is based on the seconds delay per vehicle for minor road 
(ramp) traffic, whereas LOS for ramp and weave segments is based on density in the 
influence or weave area. 
 
During the PM Peak following 9 of the 14 unsignalized intersections operated at 
LOS E or worse:  
 
• South Rotary Road at South Eads Street 
• WB Columbia Pike at NB off-ramps VA 27 
• Potomac Park entrance/exit ramps at Buckeye Drive 
• SB I-395 off-ramp at Ohio Drive 
• East Basin Drive at Ohio Drive 
• Maine Ave. off-ramp at 9th St. and G Street 
• 9th Street (Expressway), SW at NB I-395, SW 
• On-ramp from NB S. Capitol Street, SW at WB Southeast Freeway 
• NB Boundary Channel at SB I-395 
 
Table 28 – Side-by-side listing of 2030 LOS results 

Roadway Location 

LOS 
Ramp/weave 
segments * 

LOS 
TWSC 

intersection
NB I-395 Entrance from 9th Street (Expwy) F (F) C (F) 
WB Southeast 
Freeway 

Entrance from NB S. Capitol St. D (C) F (F) 

SB I-395 Entrance from NB Boundary Ch.  D (F) D (F) 
NB GWMP Entrance from SB I-395 C (C) n/a ** 

* LOS results are AM (PM). 
** Due to Humpback Bridge Improvements. 
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7.1.6 Arterials 
A total of 9 arterials were identified within the study area, two of which are located 
in Arlington County, VA  All other seven arterials are located in the District of 
Columbia.  The arterials were analyzed using HCS and SYNCHRO.  In the HCM 
2000 urban arterials and collectors are also referred to as “urban streets”.  Urban 
streets serve both through traffic and provide access for local traffic to adjoining 
commercial and residential land uses.  Please refer to Table 18 in Chapter 6 for the 
functional classification of all arterials under study. 
 
The summary table lists the (average) travel speed and the arterial LOS for both the 
AM and PM Peak. 
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Table 29 – 2030 LOS Results for signalized intersections along arterials 

A1
Along Army Navy Drive (East Bound) 16.6 E 12.4 D 14.7 E 11.8 D
Along Army Navy Drive (West Bound) 11.6 F 9.3 D 13.3 E 9.2 D

A2
Along 14th Street (North Bound) 1.8 F 4.9 F 1.7 F 3.3 F
Along 14th Street (South Bound) 19.3 D 20.7 C 2.1 F 6.1 F

A3
Along Columbia Pike, VA 244 (East Bound) 19.8 D 20.5 D 17.7 D 20.6 C
Along Columbia Pike, VA 244 (West Bound) 19.6 D 24.1 D 19.0 D 20.9 C

A4
Along 7th Street (North Bound) 12.5 F 10.5 D 11.8 F 9.5 D
Along 7th Street (South Bound) 10.1 F 10.8 D 12.6 F 9.8 D

A5
Along 4th Street (North Bound) 12.2 F 9.2 D 12.6 F 9.6 D
Along 4th Street (South Bound) 14.6 E 10.3 D 14.5 E 8.1 E

A6
Along Maine Avenue (East Bound) 16.3 E 8.3 F 15.1 E 4.2 F
Along Maine Avenue (West Bound) 16.3 E 3.3 F 11.6 F 9.0 F

A7
Along Independence Avenue (East Bound) 10.6 F 9.8 D 9.4 F 13.3 C
Along Independence Avenue (West Bound) 11.5 F 10.0 D 15.6 F 11.2 D

A8
Along I (Eye) Street (East Bound) 25.1 C 8.9 E 22.2 C 8.5 E
Along I (Eye) Street (West Bound) 29.4 B 9.3 D 28.5 B 9.3 D

A9
Along 12th Street (North Bound) 9.3 F 12.0 D 10.5 F 11.2 D
Along 12th Street (South Bound) 8.7 F 12.2 D 8.5 F 11.7 D

HCS SYNCHRO HCS SYNCHRO
AM Peak hour

Travel Speed 
(mph) Arterial LOS

PM Peak hour

Travel Speed 
(mph) Arterial LOS Travel Speed 

(mph) Arterial LOS

PM Peak hour

Code* Segment

Travel Speed 
(mph) Arterial LOS

AM Peak hour 

 
* Refer to the Appendix for locations. 
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During the AM Peak the following arterials operated at LOS D or better: 
• Along I (Eye) Street (East Bound and West Bound) 
• Along Columbia Pike, VA 244 (East Bound and West Bound) 
• Along 14th Street (South Bound) 
Other arterials operated at LOS E or worse during the AM peak hour. 
During the PM Peak the following arterials operated at LOS D or better: 
• Along I (Eye) Street (East Bound and West Bound) 
• Along Columbia Pike, VA 244 (East Bound and West Bound) 
Other arterials operated at LOS E or worse during the PM peak hour. 
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8 FUTURE (2030 BUILD) TRAFFIC OPERATIONS 
 
Traffic analysis of future conditions (2030 Build) for improvement locations within the I-
395 corridor and adjacent intersections was provided as part of the 14th Street Bridge 
Corridor Environmental Impact Study (EIS).  Highway Capacity Software was used to 
make an initial assessment of the operational impacts proposed alternative options would 
locally have.  Selected freeway ramps and ramp junctions, freeway weaving, signalized 
and unsignalized intersections were analyzed if directly impacted by the proposed 
alternative option.  Further analysis may be required to assess secondary impacts.  For 
those alternative options that are retained for further study, an operational assessment will 
be made with respect to their regional or system wide impact. 
 
In Chapter 5 the reconciliation of 2030 No-Build peak hour traffic volumes was 
discussed.  For the analysis of 2030 Build conditions the 2030 No-Build traffic volumes 
were redistributed within the local roadway network based on the proposed configuration 
of the alternative option. 
 
The assumptions and limitations discussed in Chapter 6, as well as the explanation of the 
Level of Service (LOS) concepts, are also applicable to the operational analysis of future 
build conditions. 
 
Refer to the Appendix for the Alternative Exhibits and the Summary Tables of their 
subsequent analysis. 
 
8.1 Option 1 - I-395, 9th Street and 7th Street Geometric Improvements  
 
This option proposes geometric improvements to the Interstate 395 northbound section in 
the Southwest Quadrant of Washington, DC.  The main objective of this alternative is to 
eliminate both weave movements from 9th Street (SW) to I-395 northbound and from 7th 
Street (SW) to Southeast Freeway.  Traffic will use the local street network to choose 
either ramp depending on their destination. 
 
Weaving will be discouraged by modifications in guide signing and implementation of 
traffic control devices, like rumble strips and pavement markings.  Traffic from Maine 
Avenue is not restricted by the improvements. 
 
In addition, modifications were made to the specific lane use for this section of freeway: 
 
• Merge of Maine Avenue, SW with I-395 northbound is reduced to 1 lane instead of 2 
lanes; 
• 7th Street ramp traffic’s exclusive lane is eliminated and modified with an acceleration 
lane; 
• I-395 northbound at the split to Southeast Freeway will have one more lane leaving 

than entering the influence area.  The “extra” lane will be added for traffic towards the 
tunnel. 
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Due to the reconfiguration the following weave movements were analyzed as freeway 
ramps or ramp junctions under the 2030 Build conditions: 
 
• 9th Street ramp; 
• 7th Street ramp. 
 
Overall, differences between 2006 and 2030 No-Build were minimal and the service level 
remained either at LOS E or F.  A worsening in LOS was recorded for the weave 
movement from Maine Avenue to I-395 during both AM and PM peak hours.  This can 
be attributed to the decrease in weave area length due to the lane reconfiguration. 
 
For 2030 Build, the analysis shows a major improvement in LOS during the AM peak 
hour for the 9th Street on-ramp from LOS F to LOS C, however during the PM peak the 
LOS remained the same with a slight improvement in the measured density from 71.52 to 
42.6 passenger cars per mile per lane (pc/mi/ln). 
 
The results of the analysis show a major improvement in LOS for the 7th Street on-ramp 
during both peak hours, which drops from LOS F to LOS C. 
 
It is estimated that during the AM approximately 75 vehicles would transfer from the 7th 
Street ramp to the 9th Street ramp; and 45 vehicles vice versa.  During the PM the number 
of vehicles that would transfer, are approximately 230, and 90 vehicles vice versa.  The 
vehicle numbers that are transferring from one ramp to the other are not additional trips, 
they are re-routed trips. 
 
This assessment indicates that Option 1 provides measurable operational improvements.  
 
8.2 Option 2 - I-395, GWMP Interchange Improvements  
 
This option proposes geometric improvements to both northbound and southbound 
sections of Interstate 395 at the George Washington Memorial Parkway (GWMP).  The 
main objective of this alternative is to improve the roadway geometry for both the 
southbound off-ramp to GWMP northbound; and the northbound on-ramp from GWMP 
northbound.  By realigning the ramps, and increasing the curve radii, and widening both 
the George Mason Memorial and Arland D. Williams Bridges, deceleration and 
acceleration lanes are provided.  This enables exiting and entering traffic to maintain 
higher travel speeds, thus reducing conflicts with main line traffic.  Also, the I-395 
northbound bottleneck between Boundary Channel Drive and GWMP, will be eliminated 
by introducing providing an acceleration lane for entering traffic from GWMP 
northbound. 
 
In southbound direction the alternative did not result in any operational improvements, 
nevertheless it could be considered from a safety point of view. 
 
In northbound direction improvements were measured for both on-ramps from GWMP.  
The ramp from GWMP southbound improved from LOS F to LOS D during the AM and 
PM.  The ramp from GWMP northbound also improved from LOS F to LOS D during 
the AM and PM. 
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This assessment indicates that Option 2 provides measurable operational improvements.  
 
8.3 Option 3A - Reduce Interstate Access at GWMP and Boundary Channel  
 
This option proposes geometric improvements to Interstate 395 southbound lanes at the 
Boundary Channel Drive and GWMP interchanges.  The objective is to limit the number 
of access points for each of the two interchanges by eliminating two low volume ramps 
from the GWMP interchange and consolidating the off/on-ramp to/from Boundary 
Channel southbound.   
Furthermore, it was assumed that due to the ramp closures at GWMP, 80 percent of 
traffic from GWMP southbound to I-395 southbound would re-route via Washington 
Boulevard and 20 percent via Boundary Channel Drive.  As for the ramp closure from I-
395 northbound to GWMP northbound, 30 percent will be re-routed via Washington 
Boulevard, and 70 percent via Boundary Channel Drive. 
 
Locations that showed a one letter grade improvement were the weave constituted by 
traffic from I-395 southbound exiting to U.S. 1 and traffic entering from the express toll 
lanes to I-395 southbound; and exiting traffic from GWMP northbound to I-395 
southbound.  At all other locations the operations remained the same or worsened, most 
significantly at the Collector-Distributor (CD) on I-395 southbound at GWMP.  At this 
particular location exiting traffic for Boundary Channel Drive is added to the already 
constrained CD, thereby causing more “friction” in this area. 
 
This assessment indicates that Option 3A provides measurable operational improvements.  
 
8.4 Option 3B - Reduce Interstate Access at GWMP and Boundary Channel  
 
This option proposes geometric improvements similar to the previous improvement 
option, and in addition closes the loop ramp from I-395 southbound to GWMP 
southbound.  In two different scenarios traffic will be re-routed to GWMP southbound.  
In the first scenario traffic will be re-routed by a fly-over across the I-395 northbound 
lanes, and in the second scenario traffic will be using the existing to Boundary Channel 
Drive interchange.  For both scenarios a link is established between Old Jefferson 
Memorial Highway and the northbound off-ramp to GWMP southbound. 
 
The objective of this alternative option is to consolidate the two adjacent interchanges by 
eliminating ramp access and exit points.  Also, by closing the loop ramp in the northwest 
quadrant of the GWMP interchange the conflict area on GWMP southbound is removed, 
constituted by traffic from I-395 northbound crossing traffic to I-395 northbound.   
 
The same assumptions under Option A were applied for diverting GWMO traffic to and 
from I-395. 
 
Traffic operations for two of the three locations on GWMP improve, especially GWMP 
southbound to I-395 northbound.  The service level improved during both the AM and 
PM to a LOS B.  The ramp from I-395 northbound to GWMP southbound worsens due to 
additional traffic re-routed from the GWMP loop ramp, from LOS B to LOF C during the 
morning, and from LOS C to LOS E in the afternoon. 
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The traffic operations along I-395 improve slightly with the proposed ramp closures.  The 
weave area between the on-ramp from GWMP northbound and the off-ramp to Boundary 
Channel (under both scenarios) will operate at LOS D and LOS F during the AM rush 
and PM rush, respectively. 
 
The proposed fly-over, under scenarios #1, will constrain operations at the weave area, 
previously defined between the slip ramp from the express lanes and the exit to U.S. 1 
(Jefferson Memorial Highway).  The service level will degrade from LOS to LOS E 
during the AM and remain LOS F during the PM, with an increase in density from 54.80 
pc/mi/ln to 57.16 pc/mi/ln. 
Under scenario #2 traffic operations on Boundary Channel and at the merge with the 
ramp from I-395 northbound to GWMP southbound will either fail or almost fail during 
the PM peak hour.  Performance during the AM peak hour is acceptable with LOS D for 
the weave area on Boundary Channel and a passing grade for the merge with the ramp 
from I-395 northbound to GWMP southbound. 
 
This assessment indicates that Option 3B provides measurable operational improvements.  

 
8.5 Option 3C - Reduce Interstate Access at GWMP and Boundary Channel 
 
This option is identical to Option 3A, with the exception of the ramp closure from the 
southbound express lanes to I-395 general purpose lanes at Boundary Channel Drive. 
Again, the same assumptions under Option A were applied for diverting GWMP traffic to 
and from I-395. 
 
Traffic that would initially use the express lanes to reach U.S. 1 southbound is forced to 
use the George Mason Memorial Bridge, which is already constrained, thereby under-
using the lanes on the Rochambeau Bridge.  
 
This assessment indicates that Option 3C provides measurable operational improvements.  
 
8.6 Option 4A - Grade Separation 14th Street  
 
This option proposes grade separation of the northbound lanes on 14th Street from D 
Street SW to Madison Drive NW.  Traffic traveling to the north of the Mall will travel 
below grade in a two lane wide tunnel.   
The objective of this alternative option is to relief the constraint posed by the 14th Street 
and C Street signalized intersection by separating local traffic at grade and all other 
traffic below grade. 
 
Major operational improvements are measured at both the C street and Independence 
Avenue intersections.  Only during the PM the C Street intersection still operates at LOS 
F.  This performance can be attributed to the high left turning volume from C Street and 
the high through volume on 14th Street southbound.  The Independence Avenue 
intersection improves with three letter grades for both periods, whereas the C Street 
intersection improves with 4 letter grades during the AM. 



14th Street Bridge Corridor Environmental Impact Statement 
Traffic Needs and Safety Report, DRAFT – NOT FINAL 

- 94 – 
May, 2009 

KCI Technologies, Inc. 

This assessment indicates that Option 4A provides measurable operational improvements.  
 
8.7 Option 4B - Grade Separation 14th Street 
 
Traffic Operations for this Improvement Option were not analyzed. 
 
8.8 Option 4C - Eliminate Left Turns at 14th Street and C Street  
 
This option proposes to eliminate both left turn movement at the 14th Street SW and C 
Street SW Intersections.  The objective of this alternative option is to provide more green 
time for northbound traffic on 14th Street by eliminating the two left turn phases.  Traffic 
from C Street turning left onto 14th Street southbound is re-routed to 12th Street, Maiden 
Lane, and Maine Avenue; and uses the loop ramp at the Maine Avenue and East Basin 
Drive intersection to access 14th Street southbound.  Turning Traffic from 14th Street to C 
Street will have to use Independence Avenue and 12th Street to reach its destination. 
 
Major improvements are measured at the 14th Street and C street Intersection, especially 
during the PM peak hour, where LOS is reduced from LOS F to LOS B.  During the AM 
the intersection improves from a LOS F to LOS D, reducing the delay per vehicle from 
164.3 sec/veh to 50.0 sec/veh. 
 
Due to the high left turning volume from C Street both the 12th Street and Maiden Lane; 
and the Maine Avenue and East Basin Drive intersections will experience increased delay 
during the PM.  Additional modifications at those intersections could improve this added 
constraint.  Moreover, traffic could also opt to use the following travel path: 12th Street, 
Independence Avenue, Raoul Wallenberg Plaza, 15th Street, and Jefferson Drive to get to 
14th Street southbound at the Independence Avenue intersection. 
 
The improvements measured at those intersections that will experience increased traffic 
due to the re-routing, is contributed to the optimization of signal timings. 
 
This assessment indicates that Option 4C provides measurable operational improvements.  
 
8.9 Option 5 - Widen Mason and Williams Bridges to Provide Full Shoulders  

 
No particular traffic operational analysis was performed to assess the impact of increased 
shoulder widths.  According to the Highway Capacity Manual, 2000 Edition, lane width 
and lateral clearance impact the Free Flow Speed (FFS) of a freeway.  Drivers tend to 
compensate for conditions where they have to drive closer to one another and/or have to 
driver closer to fixed objects like concrete barriers. 
 
In the context of the 14th Street Bridges increased lateral clearance (shoulder widths) 
would mostly benefit traffic safety and incident management on the Mason Memorial and 
Arland D. Williams Bridges. 
 
This assessment indicates that Option 5 provides measurable operational improvements.  
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8.10 Option 6A - Rochambeau Bridge, Inside Shoulders to General Purpose Lanes  
 
This option proposes to covert the inside shoulders on the Rochambeau Memorial Bridge 
to general purpose lanes, or bus only lanes.  The objective of this alternative option is to 
provide for either more efficient bus operations, or to provide for additional capacity on 
the bridge as general purpose lanes.  By converting the inside shoulders on the 
Rochambeau Bridge increased capacity and maneuvering space is provided for traffic 
traveling to and from 14th Street. 
 
For the major merges and diverges in this analysis, analysis was limited to a pass/fail 
(P/F) check upstream, downstream, and ramp capacities.  During the PM peak hour, the 
major diverge from 14th Street southbound to the Rochambeau Bridge changed from F to 
P.  The only remaining F is related to the entering spur from I-395 southbound, for which 
the ramp capacity is exceeded.  All other locations passed analysis.  
 
This assessment indicates that Option 6A provides measurable operational improvements.  
Further study should be combined with additional modifications and/or be combined with 
other improvement options, for example Improvement Options 8D, 9 and 10C: 
Reversible Lane on Rochambeau Bridge.  Based on the analysis results the inside 
shoulder should be converted on the northbound lanes and the outside shoulder should be 
converted on the southbound lanes, allowing two lanes to exit from I-395 southbound to 
the Rochambeau Bridge. 
 
8.11 Option 6B - Rochambeau Bridge, Inside Shoulders to General Purpose Lanes  
 
This Improvement Option was not analyzed.  Please see Option 6A for the assessment 
involving Option 6B. 
 
8.12 Option 7 – Reverse US 1 to Rochambeau Bridge 
 
Traffic Operations for this Improvement Option were not analyzed. 
 
8.13 Improvement Option 8F - 2 Lane HOT Lanes on Rochambeau Bridge  
 
This option proposes to convert the existing roadway section on the Rochambeau Bridge 
to include two HOT lanes and two GPL in each direction.  This option would require 
removal of inside and outside shoulders, as well as the existing median. 
 
The objective of this alternative is to extend the existing HOT lanes facility and provide a 
guaranteed service level across the 14th Street Bridges. 
 
This improvement option was not evaluated, but will be retained for further study and 
analysis will be based on modifications made to the regional travel forecasting model. 
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8.14 Option 9 - Reversible Lane on Rochambeau Bridge  
 
This option proposes to add a continuous lane from the south end of the Rochambeau 
Bridge to Independence Avenue, which will be used by inbound traffic during the AM 
and outbound traffic during the PM.  The reversible operations of the facility will be 
coordinated by removing the concrete barrier in the median and introducing a movable 
barrier. 
 
The objective of the alternative is to increase capacity depending on the peak direction, 
for inbound traffic by preventing spill-over onto the Rochambeau and Arland D. William 
Bridges from the queue at 14th Street and C Street; and for outbound traffic by allowing 
better distribution of traffic between the Rochambeau and George Mason Bridges. 
 
Operations at the 14th Street and C Street intersection improve from LOS E to LOS D 
during the AM from 2006 to 2030 Build; however operations worsen during the PM peak 
hour.  For the 14th Street and Independence Avenue intersection operations worsen 
compared to 2006 from LOS D to LOS F during the AM; and from LOS C to LOS F 
during the PM.  Additional modifications at these two intersections could further improve 
operations. 
 
This assessment indicates that Option 9 provides measurable operational improvements. 
Further study could be based on this Option either as a general purpose lane option, as a 
bus only lane option, or as an extension of the HOT lane option from the South Eads 
Street terminus to Independence Avenue. 
 
8.15 Option 10A and 10B – Buses on Shoulders 
 
Traffic Operations for this Improvement Option were not analyzed. 
 
8.16 Option 11 – Implement System of Cordon Bridge Tolls 
 
This option evaluates the effect of cordon pricing for the Potomac and Anacostia Bridge 
crossings.  Studies1 report an average reduction in daily traffic by 20 percent, which 
would result in a reduction of approximately 8 percent during the AM peak hour and 7.4 
percent during the PM peak hour.  Please refer to Chapter 5 to read how the AM and PM 
peak hour are determined from the regional travel forecasting model. 
 
The main objective is to reduce the number of vehicle trips during the peak hour periods 
by tolling inbound and outbound traffic to and from the District. 
 
A total of five locations were tested, of which four weave areas and one signalized 
intersection: 
 
• Arland D. Williams Memorial Bridge (I-395 northbound); 
• George Mason Memorial Bridge (I-395 southbound); 
• Case Bridge (I-395 southbound and northbound); and 
• 14th Street and C Street. 
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Since only the northbound weave area at the Case Bridge performed satisfactory, and the 
signalized intersection changed from a LOS F to a LOS E, sensitivity analysis was 
performed to establish threshold values at which the LOS changes by a letter grade. 
 
The analysis showed that during the AM the Arland D. Williams Bridge required a 40 
percent reduction in traffic in order to reduce LOS F to LOS E, whereas during the PM 
this was 37 percent for the George Mason Bridge. 
 
During the AM an average reduction in traffic of about 11 percent is required to lower the 
LOS by one letter grade, whereas during the PM an average reduction of 33 percent is 
requited. 
 
 This assessment indicates that Option 11 does not provide measurable operational 
improvements.  
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APPENDIX 
 
• Study Area Map 
• Study Area Planned Programmed Projects Map 
• Accident Location Maps 

o Washington, DC 
o Arlington County, VA 

• Automated Traffic Recorder (ATR) Data Locations Map 
• Data Sources Table 
• Validation Results for the 2006 “Adjusted” Highway Network Table 
• 2006 “Reconciled” Traffic Volume Maps 
• Validation Results for the 2030 “Adjusted” Highway Network Table 
• 2030 “Reconciled” Traffic Volume Maps 
• 2006 Existing Conditions Analysis Locations/Results Map 

o Washington, DC 
o Arlington County, VA 

• 2030 No-Build Analysis Locations/Results Map 
o Washington, DC 
o Arlington County, VA 

• Alternative Option Exhibits  
• Alternative Summary Tables 
 




