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Management Strategies  
 
The purpose of the 14th Street Bridge Corridor Project is to reduce congestion, enhance safety, 
and improve traffic operations in the 14th Street Bridge Corridor, while considering the 
functional and aesthetic aspect of the bridge complex and Corridor in general. The project 
focuses on making the existing facilities in the Corridor operate more efficiently rather than 
investing in new facilities.  In order to increase the efficiency of the existing infrastructure 
several travel demand management (TDM) and transportation system management (TSM) 
strategies are proposed along with the bike/pedestrian and highway/transit alternatives. These 
management strategies will increase the overall efficiency and safety of the Corridor without 
adding any vehicle capacity to the existing system and will have minimal impact on the 
environmental, social, and historic resources in the study area.   

 

Proposed Management Strategies’ Goals: 
• Improve safety and mobility for auto drivers, transit riders, bicyclists, 

pedestrians, and freight traffic within the study area; 
• Minimize long travel times and delays across the 14th Street bridges; 
• Decrease incident response times within the Corridor; 
• Improve traveler information along the Corridor; 
• Improve transportation system accessibility and connectivity between 

Arlington County and the District of Columbia in the vicinity of the Pentagon, 
Potomac Waterfront, and National Mall; 

• Reduce the demand for single-occupancy vehicles (SOVs) across the 14th 
Street bridges by increasing the number of people crossing the bridges using 
other modes; 

• Limit major structural changes to the 14th Street bridges; and 
• Minimize driver confusion and distraction.  

Background 
 
The 14th Street Bridge Corridor serves as a main gateway into the Nation’s Capital and Northern 
Virginia. It is a critical commuter link for automobile, transit, freight, and passenger users. The 
Corridor provides important access and egress to some of the Nation’s most well-known 
landmarks, historic sites, and governmental buildings including the National Mall, the Lincoln 
and Jefferson Memorials, Ronald Reagan Washington National Airport, East and West Potomac 
Park, the Potomac River, the Pentagon, and Arlington National Cemetery.  
 
The District of Columbia serves the surrounding metropolitan area of Northern Virginia and 
Central and Southern Maryland as a major employment hub. In addition to housing major federal 
and government agencies, Washington, DC features many non-profit organizations, lobbying 
firms, industry trade groups, and professional associations as well as foreign embassies and the 
headquarters of large international organizations such as the World Bank and the International 
Monetary Fund. The District of Columbia is also home to numerous industries not directly 
related to government, such as areas of education, finance, and scientific research. The District of 
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Columbia will continue to serve the region as an employment center resulting in more growth 
and development. 
 
Continued growth is expected in the greater Washington, DC region (Figure 1). The majority of 
growth (92 percent) is expected to occur outside the beltway, in areas with limited road capacity 
resulting in more trips and longer commutes. With limited planned highway and transit 
expansion, the Corridor will experience worsening traffic conditions and severe delays. TDM 
and TSM strategies are becoming increasingly important due to growing population and 
employment in the area and existing and future transportation limitations.   
 

 
Data Source: Implementing a Successful TMP, Transportation Management Program, 
May 2008, GSA, MWCOG, NCPC.  
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Figure 1
Washington, DC - Expected Growth by 2030 

 
Corridor Boundaries and Networks 
 
Central to the Corridor is a four-mile section of I-395 between VA Route 27 (Washington 
Boulevard) in Arlington, Virginia and the 3rd Street Tunnel entrance at the National Mall in the 
southeast section of the District of Columbia.  It comprises a complex network of closely spaced 
interchanges with major freeways, arterials, and local streets. 
 
The 14th Street Bridges, located in the Corridor, are a system of three roadway bridges that span 
the Potomac River and link downtown Washington, DC with Northern Virginia (Figure 2).  The 
roadway bridges are within the jurisdiction of the District of Columbia; however, they connect to 
National Park Service (NPS) properties and freeway segments and ramps in the State of Virginia.  
The Arland D. Williams Bridge carries northbound traffic and the George Mason Memorial 
Bridge carries southbound traffic.  The Rochambeau Bridge is a bi-directional bridge that carries 
express traffic. 
 
Two railroad bridges are located within the Corridor.  The Charles R. Fenwick Bridge carries the 
Washington Metropolitan Area Transit Authority’s (WMATA) Yellow Metrorail (Metro) line 
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and the Long Bridge carries CSX Transportation (CSXT), Amtrak passenger rail, and Virginia 
Railway Express (VRE) commuter rail trains.   
 
The Corridor functions as a major evacuation route for the District of Columbia and the 
Pentagon in the event of an emergency.  Constitution Avenue, 14th Street, and 9th Street are 
primary evacuation routes, and Maine Avenue is a secondary evacuation route.  
 
 

 
Figure 2 

14th Street Bridge Corridor 
 

 
Existing and Future Corridor Conditions 
 
Traffic Conditions 
 
In 2006, Annual Average Weekday Traffic (AAWDT) volumes on I-395 ranged from 
approximately 60,500 to 257,500 vehicles per day between Washington Boulevard and the 3rd 
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Street Tunnel entrance.  AAWDT on the 14th Street bridges measured approximately 258,000 
vehicles per day.  Projections for 2030 do not show major increases in AAWDT volumes on I-
395.  AAWDT ranges from approximately 60,500 to 256,000 vehicles per day between 
Washington Boulevard and the 3rd Street tunnel entrance and approximately 255,500 vehicles per 
day on the 14th Street bridges. 
 
Unlike other commuter routes in which congestion generally occurs in the peak travel direction 
only, congestion in the 14th Street Bridge Corridor occurs during the AM and PM peak hours in 
both directions. Of the seven bridges crossing the Anacostia and Potomac Rivers into central 
sections of the District of Columbia, the 14th Street Bridge carries the highest number of trips. 
 
The majority of traffic in the 14th Street Bridge Corridor is commuter traffic from Prince 
George’s and Anne Arundel Counties in Maryland, and Fairfax and Arlington Counties in 
Northern Virginia. According to 2000 Census data, almost 75,000 residents from the District of 
Columbia and Prince George’s and Anne Arundel Counties commuted to counties in Northern 
Virginia (Table 1). The majority of residents commuted from Prince George’s County, followed 
by the District of Columbia.  Approximately 62 percent drove to work alone while those using 
carpools and public transportation made up 16 percent each (Table 2). 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, used the 14th Street Bridge 
Corridor as their travel route (Table 3).  
 

Table 1 
2000 Commuter Origins and Destinations 

(Maryland and Washington, DC Residents) 

City and County Origins 
Destinations 

Total to Virginia Arlington 
County 

Fairfax 
County Alexandria 

District of Columbia 12,164 12,244 4,040 28,448 (38%) 
Prince George’s County 15,910 18,260 7,370 41,540 (56%) 

Anne Arundel County 2,405 2,440 - 4,845 (6%) 
Total Commuters 30,479 32,944 11,410 74,833 (100%) 

Source: US Census Data, 2000 
 
 

Table 2 
2000 Means of Travel to Work 

(Maryland and Washington, DC Residents) 

City and County Origins Drove Alone Car Pooled Public 
Transportation 

Total 46,507 (62%) 11,676 (16%) 12,236 (16%) 
Source: US Census Data, 2000 
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Table 3 
2000 Estimate of Commuters Crossing Bridge  

(Maryland and Washington, DC Residents) 

City and County Origins Total Autos* Percent 
Crossing Bridge 

Total Crossing 
Bridge 

District of Columbia 14,993 50% 7,496 
Prince George’s County 33,203 50% 16,601 

Anne Arundel County 4,150 50% 2,075 
Total 52,346 - 26,172 

* Total Autos represent those who drove automobiles alone plus one half of the carpooler.  
Source: Northern Virginia Data Book 2000, NVRC 

 
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 majority of these residents commuted from Fairfax and Arlington Counties, 
representing a combined total of 74 percent. Approximately 68 percent drove to work alone and 
13 percent carpooled, followed by another 12 percent who used public transportation (Table 4). 
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, used the 14th Street Bridge Corridor as their travel route (Table 5). 
 

Table 4 
2000 Means of Travel to Work (Virginia Residents) 

City and County Origins Drove Alone Car Pooled Public Transportation 

Total 131,247 (68%) 25,301 (13%) 22,615 (12%) 
 Source: Northern Virginia Data Book 2000, NVRC 
 

Table 5  
2000 Estimate of Commuters Crossing Bridge (Virginia Residents) 

City and County Origins Total Autos* Percent Crossing 
Bridge 

Total Crossing 
Bridge 

Fairfax County 78,752 50% 39,376 
Arlington County 26,872 80% 21,497 

Alexandria 17,423 50% 8,711 
Prince William County 12,617 50% 6,309 

Loudoun County 5,054 50% 2,527 
Falls Church 1,166 50% 583 

City of Fairfax 1,293 50% 647 
Manassas 720 20% 144 

Total 143,898  79,794 
* Total Autos represent those who drove automobiles alone plus one half of the carpoolers.  
Source: Northern Virginia Data Book 2000, NVRC 

 
A License Place Survey was conducted in 2007 to confirm who is using the 14th Street Bridge 
Corridor. 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 
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Strategy Description 

 

Telecommute Strategy 

This management strategy seeks to expand telecommuting to allow more 
employees to work at home, at local telework centers, or at satellite offices one or 
more days per week using computer, internet, phone, fax, and teleconferencing. The 
plan is to provide technical and financial assistance to employers to set up a formal 
telecommuting program and telecenters, and to provide training, information, and 
education to employers and employees.  This alternative will:  
 

• Provide information and assistance to employers to implement an in-home or 
telecenter-based formal telework program;  

• Provide information and assistance to employees to take advantage of 
telework programs; and  

• Increase regional participation in telecommuting programs by 20 percent. 

Potential Benefits  
 

 

Benefits of Telecommuting 
 

Employers  
• Increased efficiency and productivity of employees; 
• Less time taken off due to illness, family emergency, and inclement weather; 
• Increased worker safety and reduced liability; and 
• Decreased energy, equipment, and material consumption. 

 
Employee 

• Increased efficiency and productivity; 
• More time for family, friends, and recreation related activities; 
• Time saving; 
• Improved physical and mental health; 
• Less time taken off due to illness, family crisis, or inclement weather; and 
• Fuel saving and less vehicle wear and tear. 

 
Society 

• Reduced congestion; 
• Reduced wear and tear of road infrastructure; 
• Reduced VMT and emission; and 
• Improved air and water quality. 

Telecommuting is becoming more popular with employees as telecommuting technology 
improves, travel time to employment centers increases, expenses associated with commuting 
increase, and as the sense of responsibility towards the environment increases.  
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In addition to time and trip saving benefits, there are several other direct and indirect benefits of 
telecommuting. An increase in telecommuting means fewer vehicles on the roads, reducing the 
need to increase the capacity of existing roads. It also means less maintenance is required for 
existing roads. It saves energy by requiring less travel and preserves the environment by 
reducing VMT and associated emissions. This management strategy relieves congestion by 
reducing work based vehicle trips.  
 
Individuals and employers can benefit from telecommuting. For employees, less time on roads 
means more time with family and friends, less stress, increased productivity at work, increased 
safety, and more time for other activities. Employers also benefit from telecommuting as it 
increases an employee’s efficiency and productivity and reduces the amount of time taken off by 
employees due to illness and other family crises. Employer costs are significantly reduced due to 
increased worker safety and a decrease in the amount of company cars, parking subsidies, and 
public transport tickets needed. Maternity and medical related incidents will result in less staff 
loss because employees can work almost right up to and much sooner after the event. Employers 
are able to draw from a larger labor pool and retain quality employees. It decreases turn over by 
improving the overall quality of the work place and employee satisfaction. 
 
Even though telecommuting has benefits when compared to conventional commuting, many 
employers are skeptical about the idea due to reduced accessibility to employees, loss of client 
contact, data security, legal obstacles, and additional costs involved in equipment and training for 
employees and managers. To help such employers, focus should be on providing financial and 
technical help to both employers and employees by establishing formal telecommuting programs 
that include training and implementation tools. 
 
Existing Regional Programs and Trends 
 
“Commuter Connections,” a regional network of transportation organizations coordinated by 
MWCOG provides information on all of the commuting options, including telecommuting, to 
commuters in the capital region. This program also helps employers establish commuting 
benefits and assistance programs, including telework/telecommute, for their employees. The 
network was originally created in 1974 as a commuter club, providing one of the first 
computerized carpool matching systems in the Nation. Now it has grown beyond just ride 
sharing and its members include Washington, DC area local governments, federal agencies, 
transportation management associations, and government agencies from the Baltimore area, 
Southern Maryland, and Northern Virginia.   
 
According to the 2007 State of Commute Survey conducted by the Commuter Connections 
Program, 18.7 percent of all regional commuters telecommute at least once a week (Table 7). 
This is an increase of 7.5 percent from 2001 when 11.3 percent of all commuters telecommuted. 
Among all of the telecommuters in 2007, 95 percent are home-based, meaning working 
exclusively from home. This survey also showed that an additional 24 percent of commuters who 
do not telecommute today would potentially telecommute if their job responsibilities would 
allow it and they were given the opportunity. Over half of these interested respondents indicated 
that they would like to telecommute regularly, while one-quarter would like to telecommute 
occasionally.    
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Table 7 
Summary of Current and Potential Telecommuting 

Telecommuting Status 
2004 SOC 

Percentage 
(n=6,896) 

2007 SOC 
Percentage 

(n=6,896) 
Currently Telecommuting  12.8% 18.7% 
Not Telecommuting  87% 81% 
Job responsibilities allow telecommuting and 
INTERESTED in telecommuting  16% 24% 
Job responsibilities allow telecommuting and  
NOT INTERESTED in telecommuting  6% 6% 
Job responsibility would not allow telecommuting 65% 52% 

Data Source: 2007 State of Commute Survey Report from the Metropolitan Washington Region, MWCOG   
Note:  All respondents are those who are not self-employed or work at home. 
 
In a 2006 survey, 65 percent of the respondents said that their job responsibilities would not 
allow them to telecommute. This percentage dropped to 52 percent in 2007. The survey report 
notes that it is unlikely that the composition of jobs changed substantially in the region. The 
result suggests a shift in a commuter’s ability, or perception of their ability, to perform their 
work at home or at another location away from their primary work location. This shift in 
perception could have originated from technical advancements and general awareness.   
 
Nineteen percent of regional employers report having formal telecommuting programs, while 22 
percent said telecommuting is permitted under agreements between supervisors and employees. 
Among current telecommuters, 39 percent telecommute under a formal program. Formal 
programs are most common among federal and nonprofit organization employees. The survey 
also showed that employees working for large employers are more likely to telecommute 
compared to those working for small employers.  
 
A majority (62 percent) of federal agencies fall in the category of having formal telecommuting 
programs while very few state agencies have these types of programs. Telecommuting 
participation among federal employees continues to grow. Eleven percent of all telecommuters 
do so every day while 22 percent telecommute three or more days per week. Mean days per week 
of telecommuting increased from 1.1 days per week to 1.5 days in 2007.   
 
The Telework Improvements Act of 2009 was introduced in the Senate in March 2009.  Should it 
pass, it would require each federal agency to establish a policy under which employees are 
permitted to telework for at least 20 percent of the hours worked in every two administrative 
work-weeks within six months of the law’s enactment. This bill requires agencies to provide 
training to teleworkers, and ensure that no distinction is made between teleworkers and non-
teleworkers for performance appraisal, training, and other specific purposes. It also requires each 
agency to designate a Telework Managing Officer to serve as a resource on teleworking for its 
managers, supervisors, and employees, and ensure that employees are notified of grievance 
procedures for telework disputes. In addition, it requires the Comptroller General to establish a 
system for evaluating agency telework policies and employee participation, and to report 
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annually to specific congressional committees on agency telework policies, participation, and 
practice.  
 
The Transportation Emission Reduction Measures Analysis by MWCOG examined the telework 
impacts for FY 2006-2008 by calculating the number of teleworkers in the region who 
teleworked and estimated the number of vehicle trips not made, as a result of telecommuting, the 
tons of emissions that were reduced, and the VMT reduction.  The Transportation Emission 
Reduction Measures (TERM) Analysis indicates that for the 456,636 teleworkers identified, 
there was a daily reduction of 203,660 vehicle trips and 3,853,246 VMT.  This resulted in a daily 
reduction of 1.96 tons of nitrogen oxide (NOx) and 1.18 tons of volatile organic compounds 
(VOC), and an annual reduction of 483,894 tons of carbon dioxide (CO2). The vehicle trip 
reduction factor accounted for both the average telework frequency of the groups as well as their 
commute modes on telework days and non-telework days. This data has been used as a base to 
determine VMT reduction due to different strategies including telecommuting.    
 
Anticipated Results  

 

With these strategies an additional 24 percent of commuters, those who said they 
could and would telecommute if given the opportunity, could be expected to 
telecommute. With 24 percent of commuters who are not telecommuting today, 
potentially switching to telecommuting, the following results specific to the Corridor 
are anticipated:  

• New telecommuters = 27,000 
• Daily vehicle trip reduction = 12,000 
• Daily VMT reduction = 231,000 
• Daily tons NOx reduction = 0.12  
• Daily tons of VOC reduction = 0.07 
• Annual tons of CO2 reduction = 29,000 

 
Methodology and assumptions used to calculate the anticipated results are provided 
on page 23.  

As indicated by the above statistics, 24 percent of the commuters who do not telecommute today 
would potentially telecommute if the option was available. Telecommuters were more likely to 
be federal employees, employees of non-profit organizations, or employees of private companies 
with fewer than 25 employees or more than 250 employees. Increase in telecommuting among 
federal employees has been significant. Looking at the trends, it can be said that the potential for 
additional telecommuting seems to exist primarily in the sub groups in which telecommuting is 
now common, particularly among non-profit and federal employees and employers with more 
than 250 employees. However, there is equal potential for an increase in telecommuting among 
state employers and small private employers, if proper programs were available.  
 
As noted earlier, increasing numbers of people are recognizing that their job responsibilities 
would allow them to telecommute. It is more of a shift in the commuter’s ability or perception of 
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their ability to telecommute rather than a change in the nature of the job itself. With proper 
outreach, education, and training it is possible to convince more people to telecommute. 
 
The above statistics indicate great potential for increasing telecommuting. The focus should be 
on:   
 

• Designing a formal telecommuting program focusing on private and state employers;  
• Educating employers as well as employees about the benefits of telecommuting;  
• Providing technical assistance and training to establish formal telecommuting programs; 

and  
• Providing technical assistance and training to supervisors and employees to maximize the 

potential of telecommuting.  
 
The State of Telework in Federal Government report to Congress, prepared by the United States 
Office of Personnel Management in December 2008, notes that 94,643 federal employees were 
telecommuting, representing only 7.62 percent of all employees eligible to telework. If telework 
legislation should pass, this number, as well as the number of telecommute days, would be 
expected to increase.  
 
Increase Participation in Flexible Work Hour/Compressed Work Hour Programs  
 
A flexible work hour schedule is an alternative to the traditional nine to five, 40-hour work week. 
It allows employees to vary their arrival and departure times and the number of hours they work 
each work day. In most cases, employees must work a prescribed number of hours per pay period 
and under some policies they must be present during a daily core time.  
 
A compressed work schedule is one where employees work their total number of full time hours 
in fewer days by working more hours a day. The day off can be the same for all employees or it 
may vary or rotate. Most employers assign days off in order to ensure adequate daily coverage. 
The most common examples of compressed work schedules are:  
 

• 4/40: A 40-hour week consisting of four 10 hour days and one day off a week.  
• 9/80: 80 hours worked over two weeks, consisting of eight 9-hour days, one 8-hour day, 

and one day off.  
• 3/36: A 36-hour week consisting of thee 12-hour days and two days off a week.  
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Strategy Description  

Compressed Work Hour Strategy 
 

This management strategy encourages employers to implement flexible work hour 
programs or compressed work hour programs in order to help reduce peak hour 
traffic and reduce total vehicle trips through a reduction in the number of work days.  
The management strategy will: 
 

• Design an outreach program to educate employers about the benefits of 
flexible work hour programs. 

• Help employers establish a formal, flexible work hour/staggered work hour 
program, or compressed work hour program with proper training; provide 
legal and technical assistance.   

• Help employees to take advantage of such programs with proper education 
and training. 

• Increase regional participation in flexible work hour programs from 29 percent 
to 45 percent by 2030. 

• Increase regional participation in compressed work hour from four to 10 
percent.  

 
Potential Benefits  
 
Flexible work hours have many benefits over traditional nine to five work hours. This 
arrangement allows employees to take care of their home responsibilities while maintaining a 
full-time job. This increases job satisfaction and productivity. Employers benefit from increased 
productivity, extended office hours to coordinate with different time zones, and increased 
interaction with customers and clients. With flexible work hours there is a larger labor pool to 
draw from, providing employers with an opportunity to hire competent employees.  
 
Staggered work hours help spread the traffic throughout the day, relieving congestion during 
peak hours, while compressed work schedules reduce VMT and vehicle trips by reducing the 
number of work days. Most congestion occurs during peak periods. For the I-395 corridor, the 
AM peak period is between 6:30 AM and 9:30 AM and the PM peak is between 3:30 PM and 
6:30 PM. The Existing Condition Report for the 14th Street Bridge Corridor project indicates that 
the Corridor experiences delays during both peak periods (Figure 4). 
 
Flexible work schedules help to reduce traffic congestion by spreading out the time of travel. It 
helps to remove some traffic during peak hours and shift it to off peak hours when the roadway is 
less congested. According to the studies done by the US Department of Transportation 
(USDOT), a small reduction in demand leads to a large reduction in delay.  Similarly, 
compressed work schedules help reduce traffic on the road by allowing people to travel to work 
four days a week or less instead of five days.  
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Figure 4 
Travel Time & Delay Time Comparison

 
Compressed work schedules work best when employees require little contact with other 
employees, where set-up/tear-down time or shift changeovers are necessary, and where work 
functions are not disrupted by staff reductions. As the number of married couples with young 
children, the elderly, and single parents in the workforce is increasing, this kind of arrangement 
is becoming more logical.   
 

 

Compressed Work Hour Benefits 
• Reduces absenteeism, tardiness and turnover;  
• Provides employers with more coverage for customer services over various 

time periods during the workday;  
• Gives employees more flexibility for family responsibilities;  
• Lowers operating costs if a facility can be closed one day a week;  
• Provides a larger labor pool and opportunities to retain experienced 

employees; 
• Reduces peak hour traffic;  
• Reduces travel time during the peak hours; and 
• Reduces work related trips and associated emissions.   
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Existing Conditions and Trends 

ompressed work schedules were 4/40 and 9/80.  

alked to work, while only 2.5 percent of 
ose working regular hours biked or walked to work. 

  

y Mode of Use of Non

 
Even though MWCOG’s Commuter Connections program does not provide any direct service 
promoting flexible work hour arrangements, the 2007 State of Commute Survey did collect some 
data related to flexible work hours. A
respondents who traveled 
outside of their homes for work 
said they worked standard 
schedules (Figure 5). Most of 
them (76 percent) arrive at 
work between 7 AM to 9 AM, 
explaining the peak hour traffic 
surge. Of those who worked 
non-standard schedules, 
flexible work hours were the 
most common type, used by 29 
percent of the respondents. 
Compressed work schedules 
were used by only four percent 
of those using flexible work 
hours. The most typical 

ccording to the State of Commute Survey, a majority of the 

c
 
Use of non-standard work schedules is often assumed to reduce the use of alternative modes of 
commuting, but the survey found that the respondents who worked compressed work schedules 
had higher rates of transit ridership (Table 8). Nearly 11 percent of those who participated in 
compressed work hour carpooled, 18.7 percent rode the train, and six percent rode the bus to 
work. Only 6.9 percent of those who work regular hours use carpool/vanpool, 5.1 percent use the 
bus, and 13.6 percent use the train.  Of those practicing flex time, 7.6 percent 
carpooled/vanpooled and 3.4 percent rode a bike or w
th

Table 8 
Current Primar -Standard Schedules 

Types of Non-Standard 
Schedule n= 

Primary Co e Mmmut ode 
Drive 
Alone 

Carpool/ 
Vanpool Bus Train Bike/ 

Walk 
Compressed Workhour Schedule 263 63.40% 10.80% 5.90% 18.70% < 1% 

Flextime 1,650 69.10% 7.60% 4.30% 11.30% 3.40% 
Standard schedule 3,912 70.80% 6.90% 5.10% 13.60% 2.50% 

Data Source: 2007 State of Commute Survey Report from the Metropolitan Washington Region, 
WCOG.   M

 
The Federal Highway Administration (FHWA) publication Mitigating Traffic Congestion, The 
Role of Demand Side Strategies, October 2004, presents the potential impact of flex-time 
programs on peak period traffic demand. According to the report, at Bishop Ranch in California, 
implementation of flextime policies resulted in major shifts in employee arrival times. A survey 
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of 14,800 employees between 1988 and 1990 showed the percentage of employees starting work 
before 7:00 AM increased from eight to 17 percent, and the percentage starting work after 9:00 
AM increased from one to nine percent. Departure peaking also has been reduced. The 
percentage of workers leaving before 4:00 PM increased from 12 to 17 percent. The employer 
flextime programs were instituted as part of a broad demand management program for the area, 
as well as a local trip reduction ordinance encouraging reduction of peak hour vehicle trips 
(FTA, 1992). Another study of compressed work week programs in Ventura County, CA in 1991 

ported a decline in SOV trips by 15 percent (Freas, 1991).  

Mitigating Traffic Congestion, The Role of Demand Side 
trategies, October 2004, FHWA) 

re
 
A 1995 study of 2,600 Southern California employees, conducted for the California Air 
Resources Board, found that “employees on compressed work weeks reduced their net number of 
trips by an average of 0.5 per week The respondents using a 9/80 schedule drove an average of 
13 fewer miles per week; those using a 4/40 schedule drove an average of 20 fewer miles per 
week.” (Holmes, 1995) (Source: 
S
 
Anticipated Results 
 

plement Parking Management Strategy  

ol, 
ike, or to use public transit depends in part on the availability, location, and cost of parking.  

 
Im
 
Parking management is balancing the supply and demand of parking. Parking availability and 
cost play an important role in mode choice. The decision of commuters to drive alone, car po
b
 
Parking management strategies can take the form of providing for preferential parking or the 
form of constraining the supply of parking. Preferential parking for carpool and vanpool 
participants encourages employees to rideshare instead of driving alone. Preferential parking 
should be provided at the most convenient locations, usually those closest to the entrance of the 

With a program that encourages flexible work hours, educates both employer and 
employee about the benefits, teaches strategies to mitigate potential conflicts and 
legal issues, and helps establish formal programs, the following benefits are 

reduction in traffic on the I-395 corridor between AM 

ompressed work week; 
es; 

• Reduction of daily VMT by 16,000. 

and assumptions used to calculate the anticipated results are provided 
on page 23.  

anticipated: 

• Five to eight percent 
and PM peak hours;  

• 15 percent reduction in SOV use; 
• Increase of 22,500 commuters practicing flexible work hours; 
• Increase of 8,400 commuters practicing c
• 13,100 SOVs changing to other mod
• Reduction of daily trips by 850; and 

 
Methodology 
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facility and/or covered areas. Reducing the supply of parking available to employees discourages 
SOV use and promotes ridesharing and the use of alternative modes. Providing the benefit of free 
parking to employees represents a considerable cost to employers. Employees who walk, bike, or 
use transit usually do not receive similar incentives for not bringing their cars. Eliminating free 
parking and providing incentives for using alternative modes are other ways to discourage 

riving alone and encourage the use of alternative modes.  

fferential parking rates for solo drivers versus ridesharers, bikers, and those who walk 
 work.  

otential Benefits 

d
 
Employees might not be happy when the free parking benefit they have been receiving for years 
is to be eliminated. In that case, employers can offer the option to “cash out;’ of their exiting 
parking space. If company is subsidizing a parking space for their employee at $80 month, 
employees will now have option to either keep the parking space or give up the parking space for 
$80 allowance which they can use for any mode. Another parking management strategy could be 
to offer di
to
 
P  

arking facilities are built. Parking management strategies can 
ve some of these parking costs.  

g and high-occupancy vehicle (HOV) use will contribute to cleaner water 
nd air in the region.   

for ridesharing. Employers may also provide shuttle bus services from peripheral parking 
ts.  

trategy Description   

 
According to the handbook “Implementing a Successful Transportation Management Plan 
(TMP)” by the National Capital Planning Commission (NCPC) in partnership with MWCOG 
and the General Service Administration, parking in most urban areas cost $5,000 per space to 
construct a surface parking space, $18,000 per space for an above the ground parking deck, and 
up to $25,000 per space for below ground parking. In addition, there are ongoing costs for 
maintenance and operation once p
sa
 
Parking Management is one of the most effective strategies to reduce SOV use and encourage 
ridesharing, carpooling, and vanpooling. Adequate parking facilities around transit centers 
increases transit ridership and decreases traffic congestion in the Corridor.  Reduced trips and 
VMT due to ridesharin
a
 
The availability of park and ride lots at the transit stations outside of the city core and the ease of 
using them is also an important factor that might encourage commuters to switch from SOVs to 
transit or carpool/vanpool. Park and ride lots throughout the Corridor may be used as a pickup 
point 
lo
 
S  

 SOVs to 
anpooling, carpooling, and transit use.  The parking management strategies include: 

 

 
The objective of this management strategy is to reduce the number of SOVs by managing the 
availability, location, and cost of parking for commuters.  Free or heavily subsidized parking 
encourages SOVs, where as market rate parking encourages people to look for cheaper 
alternatives. With proper parking management more people will switch from
v
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Similar parking management strategies are used in other cities.  In Portland, Oregon, the Lloyd 
District reduced the number of parking spaces from 12,000 to 3,120, thus reducing parking 
facility costs from $360 million to $94 million.  Public transit services were also improved.  This 
District saw a significant increase in transit pass sales and shifts in mode with increase transit, 
bicycle, and pedestrian trips. (Source: http://www.vtpi.org/tdm/tdm28.htm#_Toc128220507). 
 
Existing Programs and Trends 
 
The 2007 State of the Commute Survey suggests that the majority of the survey respondents (65 
percent) said that their employers offer free on-site or off-site parking (Table 9). This percentage 
was the same as that reported in 2004 (66 percent) and in 2001 (65 percent). Only 53 percent of 
federal employees received free parking compared to 83 percent who worked for state 
government and 71 percent who worked for private firms. It was also noted that only four in ten 
respondents who worked in the core area of the region had free parking.  
 

Table 9 
Parking Facilities/Services Offered by Employers 

Parking Facilities and Services 
Employee Offered Services 

2001 2004 2007 

Free on-site parking  65% 66% 65% 
Free off-site parking  3% 3% 4% 
Employee pays all parking charges  23% 21% 21% 
Employee and employer share parking charges  6% 6% 7% 
Parking discounts for CP/VP  14% 14 15% 
Data Source: 2007 State of Commute Survey Report from the Metropolitan Washington Region, 
MWCOG. 

Parking Management Strategies 
• Limit the number of parking spaces available to commuters in an area.  
• Increase the price of parking to the point where mass transit ridership 

increases. 
• Eliminate free parking for employees and instead provide a travelers 

allowance which can be used for any mode of transportation. 
• If free parking is available for employees, provide financial incentives for 

using alternative modes; make the incentive equal to, or greater than, the 
value of the parking provided.  

• Provide preferential parking for vanpools and carpools; allocate at least 10 
percent of all available parking spaces to vanpools and carpools.  

• Provide economic incentives for using carpools, vanpools, and transit; 
provide transit passes, etc.  

• Provide ample parking near transit centers.  
• Provide information on park and ride and transit options. 
• Focus on state government employers and large private employers to 

implement parking management strategies.  
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According to the survey, commuters whose employers did not offer free parking used alternative 
modes at much higher rates. Only 48 percent of the respondents who did not have free parking 
drove alone, while 83 percent of the respondents who had free parking did so. This suggests that 
elimination of free employer provided parking will encourage people to look for alternatives to 
driving alone to the work place.  
 
The survey examined commuter awareness of the locations of park and ride lots along their route 
to work. Thirty-nine percent of respondents knew the locations of the park and ride lots, 37 
percent said they did not know the location, and 24 percent said there were no park and ride lots 
along their commute route. Of those who knew the locations, 19 percent, or seven percent of the 
total respondents, had used these lots when commuting during the past year.  
 
Parking cash out has proven to be an effective strategy to reduce vehicle trips. The FHWA 
publication “Mitigating Traffic Congestion, The Role of Demand Side Strategies, October 2004” 
makes note of a 1997 study which found that total vehicle trips declined by 17 percent after a 
parking cash out option was introduced at various urban and suburban worksites resulting in a 
shift in transportation mode (Figure 6) (Shoup, 1997).  Additional study would need to occur to 
coordinate  implementation and payment information. 
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Figure 6
Mode Shift due to Parking Cash Out Program 

Before Cash Out 

After Cash Out 

Anticipated Results 
 
Parking management strategies help to reduce the amount of SOVs by making parking for 
ridesharing more convenient. Reducing SOVs means augmenting the capacity of the existing 
system without adding any lanes or constructing new roadways. This strategy not only conserves 
highway capacity but also parking lot capacity. With an increasing number of HOVs and a 
decreasing number of SOVs, the same number of parking spots will be able to serve more 
people, thus reducing the need to construct more parking. This will eliminate a significant 
amount of impervious surface while preserving valuable natural resources and water and air 
quality.  There is also a direct benefit of reduced VMT and emissions.  
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By implementing the suggested parking strategies, the following benefits are 
anticipated: 

• 17 percent reduction in vehicle trips, or 35,600 trips; 
• Increased transit ridership; 
• Increased ridesharing and use of alternative modes; and 
• VMT reduction of 674,000. 

 
SUMMARY OF TDM STRATEGY RESULTS 
 
Table 10 shows the Average Daily Vehicle Trips and the Average Daily Vehicle Miles reduction 
for each of the management strategies. Since the implementation of one strategy might influence 
the results for another strategy, these numbers cannot be added to calculate the combined effect 
of implementing all strategies at the same time. For example, implementing parking management 
might actually increase participation in telecommuting; however, a better result is expected if 
these strategies are implemented as part of larger TDM program due to the complementary 
nature of the strategies.  
 

Table 10 
Management Strategy Reduction Rates 

Management Strategy  Average Daily Vehicle 
Trips Reduction  

Average Daily Vehicle 
Miles Reduction  

Telecommuting 12,197 230,773 
Flexible Work Hours 844 15,970 
Parking Management 35,600 674,201 

 
Methodology and Assumptions 
 

1. The total estimated number of commuters crossing the bridge in 2000 was 105,966 
according to Northern Virginia Data Book 2000, NVRC.  
 

2. Applying the growth factor of 1.33, the total number of commuters crossing the bridge in 
2030 was estimated to be 140,681. The growth factor is determined based on the 
estimated growth of motorized persons by the Transportation Planning Board (TPB) 
Travel Forecasting Model, Version 2.2, 2008.  

 

3. Commuter Connections, TERM Analysis Report, FY 2006-2008, shows the following 
relationship among telework participation, vehicle trip reduction, and daily VMT 
reduction. Trip reduction rates and NOx, VOC, and CO2 reduction rates for 
telecommuting are calculated based on Table 11. Similarly, VMT reductions for flexible 
work hour and parking management strategies are calculated using the same data. 

 
Telecommuting  

a. The percentage of commuters not telecommuting is considered to be 81 percent 
(113,951), based on the Commuter Connections, 2007 State of Commute Survey 
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from the Metropolitan Washington, DC Region, National Capitol Region TPB, 
MWCOG.   

b. Twenty four percent of 113,951 commuters, or 27,348 commuters, are assumed to 
be new telecommuters based on the same source.  

c. Daily Vehicle Trips, VMT, NOx, VOC, and CO2 reductions are calculated based 
on the Table 11.  

 
Table 11 

Telework Participation and Reduction Rates for 2005-2006 
Telework Participation Result Rate 

Telework participation increase for the region 49,027 
Daily Vehicle Trips Reduced  21,866 
Daily VMT Reduced 413,703 
Daily Tons of NOx Reduced  0.211 
Daily Tons of VOC Reduced  0.126 
Annual Tons of CO2 Reduced  51,953 
 
Flexible Work Hours 

a. Assuming the percentage of SOVs remains constant from 2000 through 2030, the 
number of commuters using SOVs is estimated to be 87,222. According to the 
2000 Census, 62 percent of commuters used SOVs and 13 percent carpooled.  

b. Assuming a 15 percent reduction in SOV use (Mitigating Traffic Congestion, The 
Role of Demand Side Strategies, October 2004, FHWA), the expected number of 
SOV users changing to other modes is estimated to be 13,083.  

c. Based on “Mitigating Traffic Congestion, The Role of Demand Side Strategies, 
October 2004, FHWA” the increase in commuters participating in flexible work 
hours is assumed to be 16 percent, or 22,509 commuters.  

d. The increase in commuters participating in a compressed work week schedule is 
assumed to be six percent, or 8,441 commuters.  

e. Based on the assumption of 0.5 trip reductions per week for each person 
practicing a compressed work week, the total number of daily vehicle trip 
reductions was 844.  

 
Parking Management  

a. Assuming the percentage of commuters using SOVs and carpooling remained 
constant from 2000 through 2030, the number of SOVs and carpoolers would be 
95,663 and 18,289, respectively.  

b. The number of trips calculated represents those driving SOVs (95,663) plus one 
half of the carpoolers (9,144).   

c. Assuming that the commuters make two trips per day on the 14th Street bridges, 
the total number of commuter trips on the bridge is estimated to be 209,614.  

d. Based on “Mitigating Traffic Congestion, The Role of Demand Side Strategies, 
October 2004, FHWA”, the daily vehicle trip reduction is assumed to be 17 
percent, or 35,634.  

March 2010  Page 24 

 



Management Strategies                                                                                                                          The 14th Street Bridge Corridor EIS 
 

Transportation System Management (TSM) Strategies 
 
TSM enhances the capacity and safety of an existing transportation facility by better 
management and operation. These strategies are designed to improve traffic flow, system 
accessibility, and safety. They also contribute to the air and water quality of the area and 
facilitate mobility of goods and people. Providing for a Corridor Manager is one of example of a 
TSM Strategy.   
 
The following section describes the potential TSM strategies that will help reduce congestion, 
enhance safety, and improve traffic operations in the 14th Street Bridge Corridor. The anticipated 
social and environmental benefits of these strategies are also described.    
 

 

System Management Strategies 
• Establish a Corridor Manager; 
• Provide Real-Time Travel Information;  
• Implement Integrated Incident Management;  
• Implement Signing Modification to Create World Class Corridor by Uniform 

Look and Identity  
• Create/Implement Driver Education Program Specific to the Corridor 

TSM strategies primarily involve two components; technical integration of the electronic 
systems that make up the different parts of the system, and coordination among various agencies 
and jurisdictions to achieve system wide operation.  Both components are described under each 
TSM strategy.   
 
Successful implementation will need further study with stakeholders to establish operational and 
funding agreements.  
 
Establish a Corridor Manager 
 
A Corridor Manager is being proposed for the 14th Street Bridge Corridor to meet the project 
goals.  The Corridor Manager could be a new or existing authority or agency responsible for the 
management of transportation operations, response to traffic incidents, and the dissemination of 
real-time traveler information to partnering agencies and the public in the 14th Street Bridge 
Corridor. The Corridor Manager would need to rely on Intelligent Transportation Systems (ITS) 
technologies for development of a fully integrated and coordinated TSM that would effectively 
link multiple agencies and jurisdictions in the Corridor. 
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Potential Benefits of the Corridor Manager Include: 
• A potential 20 percent reduction in traffic congestion; 
• Accelerating the exchange of transportation management information 

between participating agencies; and 
• Improving the communications and coordination of actions and resources 

when responding to incidents, special events, and extreme congestion 
resulting in the following: 

- 2.5 percent to 16 percent reduction in total system delay when 
responding to incidents; 

- 1.3 percent to 8.75 percent increase in average speed when 
responding to incidents; and 

- 1.1 percent to 6.3 percent decrease in average crash rates. 

Need For a Corridor Manager 
 
The Corridor often exceeds capacity, increasing travel times and congestion.  During a traffic 
incident, an emergency, or bad weather conditions within or outside the Corridor, the impacts to 
the Corridor could be devastating.   
 
For instance, in December 2002, the 14th Street Bridge experienced an incident that tied up 
traffic on I-395, I-95, I-66, and the George Washington Memorial Parkway (GWMP). Since the 
incident occurred on the 14th Street Bridge, it needed to be cleared under the jurisdiction of the 
District of Columbia and the incident could not be cleared for several hours.  Under the current 
configuration, it might be difficult for a responder traveling from Washington, DC to arrive on 
the scene of an incident on the Williams Bridge near the Virginia line since the bridge is a one-
way northbound bridge into the District of Columbia.  This bridge also has narrow shoulders, not 
allowing a responder to travel in the reverse direction from Washington, DC.  Consequently, the 
responder would then need to travel to Virginia on an adjacent bridge (possibly in congested 
conditions), turn around, and access the Williams Bridge from Virginia, which could have 
caused or contributed to the delay.  
 
In another example in that same year a bus broke down on the GWMP. The bus remained in the 
road for over three hours tying up traffic in the entire Washington, DC Metropolitan area.  
 
A joint effort by the District of Columbia and State of Virginia resulted in the stationing of 
incident response units on the Washington, DC and Virginia approaches to the 14th Street Bridge 
in June 2003.  The Virginia Department of Transportation (VDOT) stationed a tow truck on the 
north approach to the bridge, where the vehicle's operator will be able to quickly spot and 
respond to an incident. The District Department of Transportation (DDOT) positioned a patrol 
unit on the south approach to the bridge.  These units are positioned to respond quickly to 
remove disabled vehicles from the travel lanes of the 14th Street Bridge, and to incidents on the 
nearby Memorial, Roosevelt, and Key bridges, when practicable. 
 
Although this was a good first step, incidents in the vicinity of the bridges continue to wreak 
havoc on travel conditions in the region.  In February 2008, a salt truck that ran out of gas and a 
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two-truck crash in the northbound lanes of I-395 near the Jefferson Memorial blocked traffic, 
causing a backup that stretched back to the Springfield Mixing Bowl.  Even after the scene was 
cleared, long delays persisted.  Many travelers approaching the area complained that they did not 
receive sufficient notice of the incident in time to alter their travel plans. 
 
With approximately 258,000 vehicles per day crossing the 14th Street Bridge and recent data 
showing the Washington, DC area as the fourth most congested city in the US in the first half of 
2009, one up from the fifth in 2008, a minor incident on the bridge or along the Corridor could 
significantly worsen congestion and delays in the area.  Therefore, solutions that apply a 
coordinated approach to improving mobility and response times to incidents, thus reducing 
congestion and delays in the Corridor, are being explored as part of this project. 
 
Vision, Goals, and Objectives of a Corridor Manager 
 
It was previously envisioned that the 14th Street Bridge Corridor Manager could be a single 
person with dedicated resources, authorities, full-time staff, and responsibilities to manage traffic 
operations, coordinate response teams, and control traveler information in the Corridor. 
 
One such example of this Corridor Manager was described for the William Preston Lane Jr. 
Memorial (Bay) Bridge in Maryland. The Bay Bridge is approximately four miles long, spanning 
the Chesapeake Bay and connecting the eastern and western shores.  It is operated and 
maintained by the Maryland Transportation Authority (Authority).  Traffic operations and 
incidents are controlled by a single operator stationed at the Bay Bridge who coordinates 
operations with State personnel including the Maryland State Police.   
  
The Corridor Manager is supported by ITS technology through Maryland’s Coordinated 
Highways Action Response Team (CHART).  Through a series of variable-message signs and 
highway-advisory-radio messages, the CHART system advises motorists of traffic conditions 
along major routes and suggests alternatives to avoid delays and congestion.  
 
Although the Authority’s operations on the Bay Bridge have been a success in many ways, one 
can argue that the Bay Bridge operations are coordinated among jurisdictions mainly within the 
State of Maryland and its modes are primarily automobiles and trucks with little transit. 
 
The 14th Street Bridge Corridor Manager would need to manage travel conditions along the 14th 
Street Bridge, connecting roadways south and north of the Bridge and transit operations in these 
areas.  This network of roadways crosses several jurisdictions including DDOT, NPS, VDOT, 
and Arlington County.  Consequently, the goals of the 14th Street Bridge Corridor Manager 
System were broadened to: 
 

1) Improve congestion, mobility, and safety in a complex, multi-jurisdictional, and multi-
modal corridor; 

2) Strengthen corridor-level decision support; and  
3) Enhance reliable, real-time, multi-modal traveler information from various sources to 

customers. 
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The objectives of the 14th Street Bridge Corridor Manager associated with each goal are 
described below. 
  

Goal 1: Improve Congestion, Mobility, and Safety 
Maximize mobility and minimize delays associated with incidents and other 
nonrecurring conditions. Make the travel experience more predictable and reliable so 
that day-to-day fluctuations in travel times are less extreme.  

 
Goal 1 Objectives: 

• Reduce the response and clearing times of an incident. 
• Lessen the probability of secondary crashes by responding expeditiously to 

incidents. 
• Promote reductions in the volume of vehicles by emphasizing bus and rail as 

practical alternatives to roadway travel. 
• Measure, monitor, and assess performance. 

 
Goal 2: Strengthen Corridor-Level Decision Support 
Upgrade the information exchange infrastructure to more quickly put comprehensive, 
fact-based information on incidents and roadway conditions in the hands of responders, 
traffic managers, and other stakeholders. Furnish tools that support decision making 
resulting in faster response and clearance. 

 
Goal 2 Objectives: 

• Develop policies for effective coordination and integration of multi-
jurisdictional and multi-modal resources. 

• Optimize identification of incidents and adverse conditions. 
• Enhance the exchange of accurate and timely information among partners. 
• Emphasize corridor management and decision-making based on data and 

factual circumstances. 
• Improve rapid response to changing traffic, incident, and weather conditions. 

 
Goal 3: Enhance Reliable, Real-Time, Multi-Modal Traveler Information to 
Customers 
Travelers should be informed about roadway and transit conditions and be kept apprised 
of conditions so they can make intelligent choices for optimum mobility. 

 
Goal 3 Objectives: 

• Expand and standardize the types of information available to travelers. 
• Emphasize dissemination of real-time conditions and status across modes. 
• Furnish adequate information to travelers so they can make informed decisions 

on routing, modal shifts, etc. 
 
Corridor Manager Description 
 
The Corridor Manager could be a new or existing authority or agency(s) responsible for the 
management of transportation operations, response to traffic incidents, and the dissemination of 
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real-time traveler information to partnering agencies and the public in the 14th Street Bridge 
Corridor.  The Corridor Manager would rely on ITS technologies for development and 
implementation of a fully integrated and coordinated high level transportation management 
center (TMC) that would effectively link resources from multiple TMC’s in the Corridor. 
 
Corridor Manager Stakeholders 
 
The Corridor Manager will require institutional agreements.  These agreements will need to be 
developed by a joint effort among stakeholders and implemented within each agency.  Corridor 
Manager stakeholders include: 
 

• FHWA 
• VDOT* 
• DDOT* 
• Homeland Security and Emergency Management Agency (HSEMA)* 
• Arlington County DOT 
• US Department of Defense (DoD) 
• NPS 
• Members of the public and daily commuters; 
• Department of Homeland Security 
• Metropolitan Washington Airports Authority*       
• MWCOG 
• Naval District of Washington 
• NVRC 
• Northern Virginia Transportation Commission 
• Potomac and Rappahannock Transportation Commission 
• Virginia Department of Rail and Public Transportation 
• VRE 
• WMATA* 
• Fairfax County 
• City of Alexandria  
• Maryland CHART* 
• Public Safety and Transportation Operations Center (PSTOC)  
• Regional Integrated Transportation Information System (RITIS) 

* Agencies with existing TMC’s 
 
The Corridor Manager should not be thought of as an entirely new operation or system.  Its intent 
is to improve the efficiency of transportation operations by optimizing the current capabilities 
within each of the existing TSMs described in the next section.  The Corridor Manager will link 
to existing (and potentially new) venues for disseminating the most current real-time 
information.  The information is expected to be more comprehensive, reliable, and timely than 
the currently available data. 
 
Implementation of a Corridor Manager will present challenges because of the number of 
jurisdictions that are located in the study area.   Anticipated challenges include: 
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• Coordination of resources; 
• Establishment of a regional entity with power over individual agencies;   
• Funding of operations and possible revenue sharing in the case of high-occupancy toll 

(HOT) lane implementations; 
• Establishing a new TMC for NPS; and 
• Coordination of 14th Street roadway bridges currently within DDOT’s jurisdiction. 

 
Currently the region relies on the RITIS that exchanges regional transportation data and archives 
data; however, it does not manage traffic operations or provide regular updates about when an 
incident is cleared.  For example, during an incident RITIS will notify and update individual 
agencies on that incident, but it will not provide protocol for management of the incident. 
 
The Corridor Manager will collect and disseminate information, as well as, manage the incident 
by assigning responsibility for dispatching and clearing of the incident. Daily operations of each 
individual agency will be similar; however agencies will have an interface to the Corridor 
Manager via the individual agencies TMC.  The Corridor Manager will regularly receive and 
review information about the status of travel conditions in the Corridor and in turn, will 
automatically provide each agency’s system with an update regarding the operational status of 
the assets from other agencies. During an incident or periods of congestion, the Corridor 
Manager will have authority to make decisions on which agencies need to take actions to address 
these conditions. 
 
The 14th Street Bridge Corridor Manager could coordinate the operations of each individual 
agency TMC either by a virtual system accessible via remote device(s) or a physical system 
where a single or multiple operators, monitors, and managers are located in a permanent 
structure and have access to multiple applications.  In this instance, a preferred location of the 
Corridor Manager would be in a building near the bridge. 
 
Components of a Corridor Manager TMC 
 
The Corridor Manager’s responsibilities would include overseeing TMC operations, the 
electronic engine of the Corridor Manager.  The TMC could have a variety of components.  
Since the 14th Street Bridge Corridor Manager includes stakeholders from a variety of 
transportation, transit, municipal, and federal government agencies which will require multiple 
interfaces and a variety of capabilities to manage traffic and incidents, the following TMC 
components were initially identified.   
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The following additional components may be added as proposed by 
stakeholders during the course of the study:  

• Advanced Traffic Management System (ATMS) Software; 
• Emergency Operations Reporting System (EORS) Software; 
• Variable Message Signs (VMS);  
• Traveler Advisory Radio (TAR)/Highway Advisory Radio (HAR); 
• Automatic Vehicle Location (AVL) equipment; 
• Closed Circuit Television (CCTV) Cameras; 
• Loop and Radar Detectors (or other available technologies); 
• Road Weather Information System (RWIS); 
• Highway Service Patrols; 
• Internal and External Websites; and 
• Integration Hardware and Software. 

Roles and Responsibilities of the Corridor Manager 
 
 Below are a few examples describing the roles and responsibilities of a Corridor Manager: 
 

• Example 1: An incident in the northbound lanes of the GWMP, that backs-up traffic 
on the southbound bridges and beyond into Washington, DC.  The Corridor Manager 
would coordinate with the NPS and DDOT via the TMC to clear the incident, 
disseminate information to the public, and quickly return travel conditions to normal. 

 
• Example 2: The management of the HOT lanes and/or bus only lanes proposed for 

the 14th Street Bridge that connect to the proposed VDOT HOT lanes south of the 
bridge.  The Corridor Manager’s role would be to manage the flow of traffic 
recorded from the TMC entering and exiting the HOT lanes via VMS, CCTV 
cameras viewed by operators, and aerial surveillance. 

 
• Example 3: The Corridor Manager would coordinate with transit agencies to 

determine the status and capacity of transit vehicles, both rail and bus.  The Corridor 
Manager would review and quickly disseminate TMC information to the public, 
encouraging the public to use transit when conditions are warranted.  This could 
result in a switch from an automobile mode to a transit mode, thus reducing 
congestion. 

 
One might consider expanding the role of the Corridor Manager to include management of all of 
the bridge crossings into Washington, DC, since travel conditions on one bridge often impact 
travel conditions on another due to the diverting of traffic. 
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Existing Transportation Management Centers (TMCs) 
 
The Corridor Manager will be linked to the following TMC’s.  A brief description and status of 
each is provided in the following paragraphs.  
 

District Department of Transportation (DDOT) 
DDOT’s Transportation Operations 
Administration (TOA) is charged with 
maintaining the integrity of the District of 
Columbia’s roadways, sidewalks, traffic 
calming devices, streetlights, and parking 
meters, while ensuring a safe and user-
friendly transportation environment. It 
manages the day-to-day traffic operations for 
the District of Columbia by way of a TMC 
which gathers and disseminates traffic and 
emergency information using a network of 
cameras and other devices.  Trained roadway 
patrols respond to traffic incidents, 
emergencies, and roadway activity in the city 24/7. 
 
The TMC is supported by ITS that enhances the District of Columbia's transportation 
infrastructure capabilities including traffic signals, CCTV, VMS, weather stations, and 
HARs. 
 
Virginia Department of Transportation (VDOT) 
The Northern Virginia Traffic Operations Center is a high-tech communications hub 
that uses loop detectors, CCTV cameras, and aerial surveillance to monitor traffic 
volumes, vehicular speeds, and spacing between vehicles on 31.5 miles of highway. 
Smart Travel technology allows operators to relay information to VDOT personnel “in 
the field” and in central locations, as well as to law enforcement and emergency 
services providers.  The Center’s on-call incident management services patrol highways 
during peak travel periods, allowing for rapid detection and clearing of incidents 
reducing initial congestion and the potential for secondary collisions.  In addition to 
recurring congestion mitigation and incident management, it manages HOV lane 
operations via a system of gates.  The Operations Center uses a meteorological weather 
satellite to monitor rain, snow, and ice conditions.  It alerts the public of traffic 
conditions by processing “raw” information into useful messages that are passed on to 
motorists via Dynamic Message Signs, HAR, the internet, and other communications 
tools. 

 
Corridor Manager Cost Estimate 
 
For planning purposes, cost estimates for the 14th Street Bridge Corridor Manager are largely 
based on capital and annual operations and maintenance (O&M) costs for small, medium, and 
large size area TMCs (Table 12).  These costs can vary greatly by the size and complexity of the 
facility, the number of agencies present, and the number of functions performed by the facility.  
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Capital costs can range from $4 million to $10 million per facility, while annual O&M costs can 
range from $45,000 to $1.5 million per year.  The higher costs reflect the complexity of a large 
facility that supports multiple agencies and integration of multiple functions. The lower costs are 
for a smaller facility that supports a single agency or agency function. 
 

Table 12 
Estimated Costs for Transportation Management Centers 

Transportation 
Management Center Capital Cost* O&M Cost Area Size 

Small Area Size $3.9M $56,000 - $58,000 Population < 250K 
Medium Area Size $4.5M $56,000 - $67,000 Population <750K and >250K 
Large Area Size $4.5M - $10.2M $45,000 - $1.5M Population > 750K 
Source:www.itscosts.its.dot.gov/its/benecost.nsf/SubsystemCostsAdjusted?ReadForm&Subsystem=Tran
sportation+Management+Center+(TM) 
*The capital cost includes TMC construction only.  Another $3 million to $4 million should be added to 
these costs for TMC components.  
 
The 14th Street Bridge Corridor Manager serves the metropolitan areas of the District of 
Columbia and Arlington County with population projections ranging from 249,000 to 734,000 in 
year 2030 (Table 13).  Therefore, the estimated capital cost of approximately $4.5 million to 
$8.5 million and O&M costs of $56,000 to $67,000, for a medium area size center will be 
assumed for the Corridor Manager.  Approximately $4 million was added to the $4.5 million for 
infrastructure related items (fiber optics and communications) and TMC components.  
  

Table 13 
Population Projections 

Population 
Projections 

Study 
Area 

West 
Study 
Area 

East 
Study 
Area 

MWCOG Arlington 
County 

Washington, 
DC 

2005 43,765 30,038 13,727 4,978,700 198,264 577,499 
2030 60,083 38,681 21,402 6,611,300 249,583 733,829 

Source: 14th Street Bridge EIS Existing Conditions Report 
 
Institutional Related Issues with a Corridor Manager 
 
A 14th Street Bridge Corridor Manager could pose potential problems, since the 14th Street 
roadway bridges are within DDOT’s jurisdiction.  DDOT operates and maintains these bridges.  
It would need to be determined whether DDOT would be the designated Corridor Manager or 
whether a new Authority would be created. 
 
Another issue involves the proposed implementation of HOT lanes on the 14th Street Bridge.  
Issues regarding pricing, collection of tolls, distribution of revenue, and tolling limits would need 
to be addressed. 
 
Potential issues involving incident management operations would need to be coordinated 
between agencies.  For example, if a piece of a VDOT bridge falls on a section of roadway 
below owned by NPS, it would need to be determined who is responsible for moving the debris 
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from the road. The Corridor Manager would manage this incident by assigning who is 
responsible for dispatching and clearing the incident.  One solution for answering these questions 
is to seek guidance from decision makers that were involved in the preparation of MWCOG’s 
Regional Emergency Coordination Plan (RECP).  The purpose of this plan is to provide a vehicle 
for collaboration in planning, communication, information sharing, and coordination activities 
before, during, or after a regional emergency for the nineteen MWCOG member governments.  
The plan can be a useful tool for establishing interagency agreements for sharing information and 
managing incidents. 
 
Provide Real-Time Travel Information  
 
Real-time travel information increases reliability of the system and provides people with 
information to make smart travel decisions. In the long run such information changes travel 
behavior altogether.  Real-time information on road conditions, construction, and alternative 
routes will help travelers choose alternative routes over problem routes. Similarly, with 
information on parking lot locations and availability, and transit schedules and routes, travelers 
have the option of choosing alternative modes such as transit, carpool, or vanpool instead of 
SOV. This information also helps to prevent potential incidents and injuries by making travelers 
aware of road conditions and providing them with a better ability to avoid accidents.  
 
The objective of this strategy is to: 

• Expand and standardize modes and types of information available to travelers;  
• Establish a system to disseminate real-time information across modes; and 
• Furnish adequate information to travelers so they can make informed decisions on 

routing, modal shifts, etc. 
 
Strategy Description  

 

In this strategy current traffic conditions would be communicated to 
commuters via existing communication infrastructure such as radio, TV, 
navigation systems, internet, and VMS. The information provided will include: 

• Road Conditions; 
• Construction Work and Lane Closures; 
• Congestion and Expected Delays; 
• Weather Conditions; 
• Alternative Routes; 
• HOV and HOT lanes; 
• Transit Option – Schedule and Routes; and 
• Park and Ride Information and Availability.  

Surveillance equipment placed throughout the Corridor within different jurisdictions will provide 
real-time data to a central transportation management center. The data will then be processed by 
the staff with the help of transportation software systems to access the state of the system and 
identify problems. Useful information is disseminated through radio, VMS, phone, and internet.  
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A major component to this strategy is coordination among agencies and jurisdictions. A system 
will be established for smooth information flow among agencies and jurisdiction. As the road 
network in the 14th Street Corridor crosses several jurisdictions, seamless coordination between 
public safety agencies, VDOT, DDOT, Maryland Department of Transportation (MDOT), and 
NPS will ensure that the TMC is aware of any situations on the entire surrounding transportation 
systems.   
 
Potential Benefits  
 
Real-time travel information helps to mitigate congestion and improve traffic operations in many 
ways. Comprehensive information on the transportation system will allow travelers to make 
smart choices regarding their travel mode, travel time, and travel route. Such traffic information 
can also include transit. Traffic information is available to the transit providers so they can 
access their schedule reliability. Traffic and transit information can then be transferred to the 
public who are considering travel via transit. Transit information conveyed to motorists at 
strategic locations through VMS or TAR encourages transit and multimodal use, thus reducing 
traffic demand. It will also reduce incident related congestions and secondary incidents due to 
the congestion and roadway disruption.      

 

Potential Benefits of Real-Time Travel Information Include: 
• Decrease in incidents and incident related congestion;  
• Faster detection of incidents; 
• Reduction in congestion related to construction work; and 
• Increase in carpooling.  

Existing Conditions  
 
Virginia, the District of Columbia, and Maryland, all have their own system established to 
provide real-time travel information to travelers. 
 

Virginia  
Virginia has an extensive traveler information program. Real-time travel information is 
available to travelers through the 511 Virginia internet program and 511 phone system.  
A range of information is available including weather conditions, traffic conditions, 
road closures, construction, trip planning, and travel times. One can see live visuals of 
different roadway sections through the traffic cameras. VDOT operates a network of 
HAR transmitters throughout the Commonwealth to keep motorists informed on traffic 
and travel conditions and construction activities. Signs notify drivers that the transmitter 
is nearby and of the frequency. Electronic VMS are also used for providing information.  
 
District of Columbia  
DDOT has several programs dedicated to travelers information. DDOTs main webpage 
provides links to specific information. Information includes traffic alerts, live views 
from traffic cameras across the District, weather and snow conditions, street 
construction and closures, transit information, parking, tour bus information, and 
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information related to bike and pedestrian facilities and safety.  The webpage also 
connects visitors with other programs such as goDCgo.com, smartbikeDC.com and 
Road Rules. Programs like goDCgo.com are more focused on providing assistance to 
tourists and visitors during special events where as smartbikeDC.com provides 
information on getting around Washington, DC on bicycle.   
 
Maryland  
CHART is a joint effort of MDOT, the Authority, and the Maryland State Police, in 
cooperation with other federal, state, and local agencies. The program is directed by the 
CHART Board, consisting of senior technical and operational personnel from MDSHA, 
the Authority, Maryland State Police, FHWA, University of Maryland Center For 
Advanced Transportation Technology, and various local governments. The board is 
chaired by the Chief Engineer of the MDSHA. CHART provides real-time information 
regarding travel conditions on the main roads in the primary coverage area. Traveler 
information focuses on planned or accidental traffic disruptions and uses different ways 
to disseminate information including VMS, HAR, Commercial Radio and Television 
Broadcasts, and Travelers Advisory Telephone. The information also includes live 
traffic videos and winter storm information.  
 
Although every jurisdiction has an extensive traveler information system, there are 
numerous gaps throughout the Corridor due to lack of proper coordination among the 
jurisdictions and agencies. For example, one of the major roads feeding I-395 is the 
GWMP which is in NPS property. Any incident within the GWMP is not covered by 
either VDOT or DDOT.  

 
Anticipated Results  

 

Anticipated results of implementing this strategy include: 
• Decrease in SOVs; 
• Increase in vanpool, carpool, and transit use; 
• More people will take advantage of HOV and HOT lanes;  
• Alleviate congestion and improve safety by diverting drivers away from traffic 

incidents; and 
• Compliment other alternatives to alleviate traffic.   

 
Implement Integrated Incident Management  
 
Incident management is a coordinated effort to safely manage and resolve incidents in an 
efficient and effective way with the help of human, institutional, mechanical, and technical 
resources.  
 
Road traffic incidents are the single biggest cause of non-recurrent congestion on a road network. 
About 25 percent of all congestion and half of the congestion caused by non-recurring events is 
caused solely by traffic incidents. Incidents occur with no advance warning and they can vary 
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widely in scale, severity, and complexity. Any incident management strategy should be build to 
suite all of these variations. Depending upon these variations, an incident might have widespread 
impact. Congestion is commonly caused by traffic backups from crashes and secondary 
incidents. Approximately 20 percent of all incidents are secondary in nature and are usually more 
fatal than the first one. Incident related congestion, delays, and secondary incidents are a threat to 
public safety and can occur in the immediate vicinity of the first incident or beyond.   
 
The goal of incident management is to prevent and protect against incidents by effective 
dissemination of information; to minimize the impact of incidents by quick detection, response 
and efficient mitigation; and to restore normal service as soon as possible.  
 
According to the FHWA, lane blocking incidents affect traffic flow far out of proportion to the 
number of lanes blocked. An incident blocking one out of three lanes reduces the capacity of the 
facility by 50 percent. Blocking two out of three lanes reduces capacity by nearly 80 percent.  
Even minor incidents have significant impact on traffic if not removed quickly and this is 
especially true during the peak hours. During the peak hours, when a facility is near its capacity, 
backup due to an incident extends for miles and lasts for hours.   
 
In case of an incident, there are many agencies involved in order to protect those at the scene and 
to minimize disruption to travelers using that road.  Each agency or responder has their own 
process and procedures which enable them to carry out their responsibility and function 
efficiently and effectively. It requires completion of distinct activities in order to safely, 
effectively, and efficiently manage and resolve an incident. Each of these activities may be the 
responsibility of a specific organization. Efficient incident management requires a clear 
understanding of responsibility and trust in the other responders in order to transfer command 
and to take control of an incident.  
 
For example, on January 13, 2004, a tanker truck loaded with about 30,000 liters (8,000 gallons) 
of gasoline went out of control on a curved elevated ramp carrying I-895 over I-95 in Maryland. 
The tractor trailer climbed the concrete barrier and plunged down onto the northbound lanes of I-
95. The tanker hit another truck on I-95 below and burst into flames. Two other vehicles also 
were involved in the crash. During the nearly 13-hour course of the incident and the following 
investigation and cleanup, more than 200 responders from over a dozen agencies and private 
sector companies were involved on-site, and many more were involved off-site in managing the 
traffic flow and providing traveler information. (Source: FHWA; 
http://www.tfhrc.gov/pubrds/04nov/03.htm )      
 
Potential Benefits  
 
Timely detection and management of road traffic incidents will prevent congestion caused by the 
incident and potential secondary incidents. It will also provide increased safety for the cleanup 
crew, the people involved in the accident, and the other motorists on the road.  
 
Proper management of incidents improving safety is one of the goals of 14th Street Bridge 
Corridor project. Minimizing the impacts of incidents remains an equally important issue in the 
Corridor.  
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Strategy Description  

 

Integrated Incident Management Strategies: 
• Implement incident management for timely detection, response, and 

removal of traffic incidents from roadways to improve safety of motorists, 
crash victims, and incident responders. 

• Use different methods such as CCTV cameras by operators, aerial 
surveillance, mobile telephone calls from motorists or motorists aid 
telephones/call boxes, police or roaming service patrol, etc. to detect an 
incident.  

• Provide timely and accurate information to motorists; use methods such as 
commercial radio broadcast, HAR, VMS, in vehicle route guidance 
systems, internet, and phone services.  

• Develop a system of coordination between agencies and jurisdictions.  
• Integrate database systems among the jurisdictions in the region so that 

the information entered in one agency’s database can be automatically 
shared with other agencies. 

• Assign a incident response team on each side of the bridge. 
• Assign a person to be in charge of coordinating all response teams to the 

site.  
• Provide emergency vehicle pre-emption for police and fire vehicles to 

reduce incident of emergency vehicle accidents and to reduce response 
time. 

Existing Programs 
 
Each jurisdiction has their own incident management, however lack of integrated systems makes 
it more difficult to detect and manage incidents. For instance, if any incident occurs on the 14th 
Street Bridge, the District of Columbia has the responsibility of clearing it. Since the bridge does 
not have wide enough shoulders and is a one way north bound route, the responders have to use 
the Williams Bridge to come to the Virginia side and then get to the incident site. This 
contributes to delay and if the Williams Bridge is congested, the delay is even worse. In such 
conditions, an integrated system would help the Virginia incident management team respond 
faster. Similarly, it is not clear as who has the responsibility of responding to and clearing the 
incidents that occur on the NPS Properties.      
 
Descriptions of how each jurisdiction manages incidents are as follows.  
 

Virginia  
The VDOT Safety Service Patrol (SSP) is an integral part of the overall incident 
management strategy. The SSP monitors 148 miles of I-95/I-395 24 hours a day, seven 
days a week. In addition to providing assistance to travelers, the SSP detects incidents 
and disruption in traffic, minimizes incident duration, and clears up obstruction for 
smooth traffic flow. The SSP trucks are equipped to service disabled vehicles, and to 
remove roadway obstructions as quickly as possible. According to the Hampton Roads 
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Transportation Operation Center 2008 annual report, the SSP consistently responded to 
incidents within five minutes of dispatch, clearing most incidents in 30 minutes or less 
on the Hampton Roads section in 2008. When the SSP detects an incident, this 
information is also conveyed to Control Room Operators. The incident is verified 
through CCTV cameras where possible.  
 
Once the incident is identified through the CCTV cameras, the SSP, State Police, or 
some other means, the Control Room Operator is responsible for dispatching the SSP, if 
not already on scene, notifying the public, tracking related activities, and recording the 
incident, duration etc.  
 
District of Columbia 
DDOT’s Transportation Operation Administration is responsible for managing traffic 
incidents in Washington, DC. The TMC operates 24/7, identifying traffic and 
emergency information using a network of cameras and other devices, and 
disseminating the information. When an incident is verified, the Roadway Operation 
Patrol team responds to the traffic incidents, emergencies, and roadway activities with 
trained roadway patrol.  

  
Anticipated Results 

 

Anticipated results of integrated incident management include:  
• Decrease response time by 25% 
• 2.5%  to 16% reduction in total system delay 
• 1.1% to 6.3 % decrease in average crash rates.  

Implement Signing Modifications to Support the Development of a World-Class Corridor 
 
The Manual on Uniform Traffic Control Devices 
(MUTCD) states that the “functions of signs are to 
provide regulations, warnings, and guidance 
information for road users”.  While the definition 
of what signs are intended to do is quite simplistic 
and direct, the implementation of quality signing is 
not always an equally straightforward task.  As one 
of the management strategies retained for the 14th 
Street Bridge Corridor project, the intent of 
implementing signing modifications along the I-
395 corridor is twofold.  First, there is a need to 
bring the various agencies that claim ownership to 
the corridor together to establish consistent 
measures in installing and maintaining signs. Second, there is a need to develop a long-range 
plan for signing within the Corridor that will accommodate future changes in development, 
roadway improvements, travel patterns, and driver expectancy to aid in the establishment of a 
world-class facility.  To succeed with implementing this management strategy, an understanding 
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of the existing conditions of the signs themselves and the issues with the current system is 
needed. 
 
Existing Signing along the I-395 Corridor 
 
Because the 14th Street Bridge Corridor study area spans several jurisdictions, it is important to 
understand the different agencies before discussing the physical signing elements.  VDOT owns 
and maintains the section of I-395 just up to the Potomac River.  DDOT is responsible for the 
bridge crossings associated with the 14th Street/I-395 Corridor as well as the remaining sections 
of the Corridor in the study area.  The I-395 Corridor serves many national monuments, political 
buildings, and various other popular destinations.  Additionally, Arlington County, the NPS, and 
the DoD all have some influence on the Corridor since the segment of I-395 in Virginia exists in 
Arlington County, has very close proximity to the Pentagon, and crosses through various park-
owned facilities such as the GWMP and Potomac Park.    
  
The I-395 Corridor consists of a complex network of freeway segments, closely spaced 
interchanges, ramp merge and diverge areas, HOV lanes, and major intersections. Given the 
complexity of the roadway network, it is likely that signing is critical to many drivers, especially 
those who may not drive the Corridor on a daily basis.  
 
The most prominent signs within the Corridor are the large overhead guide signs that are placed 
to help drivers negotiate the complex roadway system comprised of mainline segments, 
numerous entrance and exit ramps at interchanges, and major destinations within northern 
Virginia and Washington, DC. 
 
An initial assessment of the existing overhead signing was prepared as part of the Existing 
Conditions Report for this project in 2006.  The following general signing concerns existed 
within the Corridor upon completing the initial assessment: 
 

• Faded coloring and lettering on overhead signing; 
• Poor reflectivity and/or illumination of overhead signing; 
• Poor sign structure condition; 
• Updated sign panels supported on sign structures with old sign panel brackets unchanged; 
• Questionable position and spacing of overhead signs; and 
• Inconsistent sequencing of signs and advance warning prior to interchanges and other key 

decision points.  
 
Since that time, it appears that maintenance work has been done to replace some sign panels and 
supplement existing sign panels with new information.  While this contract did not accommodate 
a complete signing inventory since the initial assessments, it appears that some of the more 
notable changes include, but are not limited to: 
 

• Various overhead sign panel updates; some of which reflect recommendations made in 
the 14th Street Bridge Corridor Improvement Feasibility Study (1998), prepared by BMI 
for VDOT;   
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• Updates to various sign panel messages to recognize the recently developed Nationals 
Park, the baseball stadium of the Washington Nationals; and 

• Updates to various sign panel messages to address the change in name from MCI Center 
to Verizon Center (the arena which is home to the Washington Wizards and Washington 
Capitals professional sports franchises). 

 
While the updates that have been noted to the overhead signs seem to address some of the 
concerns raised in the 1998 BMI report, as well as the Existing Conditions Report for this study, 
many of the general concerns remain as these issues were widespread among the roughly 50 
overhead sign structures that exist in the project area. 
 
Inadequate highway information systems, primarily in the form of overhead guide signs, can 
contribute to both operational and safety problems.  If motorists cannot read the sign, or the sign 
message is inadequate, or the message does not meet their expectations, then both operations and 
safety are affected.  Improper signing can frustrate drivers unfamiliar with the area and lead to 
erratic driving behavior.  Since overhead signs are one of the most visible elements of the I-395 
Corridor, they must provide a consistent form to not only provide travelers with positive 
guidance, but also minimize the impacts on the spectacular viewsheds to monuments, buildings, 
and parklands that define much of the Corridor.  
 
Strategy Description 
 
The overhead guide signs along the I-395 Corridor are provided to direct local, through, 
commercial, and tourist traffic.  As previously mentioned, several different agencies each have 
separate authority for their portion of signs in the study area. 
 
Whether it is coincidental or not, there seems to be an inconsistency and irregularity in the style 
and layout of overhead signs along I-395 due to roadway system spanning multiple jurisdictions.  
To improve the current signing system, the first step is to establish a Corridor-wide master plan 
that would attempt to standardize sign messages, sign structures, sign lighting, and other 
ancillary elements to the signing system so as to provide a consistent design throughout the 
corridor. The development of a master plan to address future signing installations, revisions and 
maintenance to existing signs, and possibly removal of existing signs needs to be a collaborative 
effort among all agencies that take ownership within the Corridor. 
 
To contribute to making the I-395 Corridor a world-class facility and implementing a successful 
master plan, the following recommendations should be implemented: 
 

• Establish a joint group comprised of qualified representatives from VDOT, DDOT, 
Arlington County, DoD, and NPS to evaluate the existing signing system along the I-
395 Corridor.  The joint team should be comprised of traffic engineers, structural 
engineers, and highway design engineers.  Some input should be gathered from 
landscape architects to determine if there are more aesthetic sign structure designs 
that can accommodate messages throughout the Corridor. 

• Complete a comprehensive database inventory of all overhead signs within the study 
area.  The inventory should include a detailed photo inventory and a Corridor-wide 
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plan of each sign and sign support, location of the sign, condition of the signing 
elements (sign panel, support, lighting, brackets, etc.). 

• Assess the existing signing by applying a compliance checklist of the signing system 
using the following national standards: 

o National Manual on Uniform Traffic Control Devices (MUTCD); 
o NPS property, follow the NPS UniGuide Sign System (2006 edition); and  
o FHWA – Standard Highway Signs Manual (latest edition). 

• Complete the compliance checklist for a variety of items including, but not limited 
to: 

o Font type and height of letters, use of symbols and arrows, and route shields 
used on each sign panel; 

o Size (height and width) of sign; 
o Condition of sign; 
o Sign spacing (placement) and sequencing of signs along Corridor in reference 

to destinations; 
o Abbreviations for keywords used on each sign including, but not limited to 

“Boulevard”, “Avenue”, “Road”, “Center”, and “Parkway”; 
o Uniformity of how common destinations such as Reagan National Airport, 

Boundary Channel Drive, and GWMP are referred to on sign panels; 
o Condition and type of sign structure; 
o Condition and type of lighting system for overhead signs; 
o Application of diagrammatic signs within the Corridor; 
o Application of ground-mounted regulatory, warning, and service signing 

throughout the Corridor; and 
o Coordination of signing applications with pavement markings. 

 
Potential Benefits 
 
Signing improvements can play an important role in the safety and operation of roadways, even 
though their impact is difficult to measure, unlike traditional measures such as levels of service, 
delay, travel time, or speed.  Roadway elements such as signing and pavement markings are 
more tied to human factors and driver behavior of how someone reacts to a message, and how 
that message helps or hinders their ability to reach their destination; elements which are not as 
clearly defined as these traditional measures of effectiveness   
 
Upon completion of the database inventory on existing signing, a detailed report should be 
prepared to clearly identify every inconsistency among the signs, and identify those areas that do 
not follow the standards set forth in the MUTCD, NPS UniGuide, or FHWA Standard Highway 
Signs manuals.  This report will lay the groundwork for a master plan to implement changes to 
signs to achieve consistency throughout the Corridor and across the multiple agencies.  Based on 
the general signing assessments completed for this study, the following are likely 
recommendations that would evolve from the master plan process: 

• Provisions for consistent sign heights for all overhead guide signs co-located on the same 
support; 

• Implementation of a consistent design for all cantilever and overhead sign structures; 
• Standardization of the sign lighting used for all overhead signs along the Corridor; 
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• Application of a consistent sign panel material and font for common sign information 
such as route shields, arrows, cardinal directions, destinations, and exit panels; 

• Standardization of abbreviations used on signs throughout the Corridor for common 
words such as “bridge”, “memorial”, “parkway”, “drive”, and “center”; and 

• Avoidance of combining regulatory, warning, and service signing on overhead structures 
with guide sign messages. 

 
Anticipated Results 
 
Signing system improvements are a very challenging strategy to measure, as it is unclear exactly 
how much each sign message affects driver behavior.  For example, a driver who uses the facility 
daily may have certain tendencies in terms of knowing when to change lanes, deciding when to 
be in a certain lane, what speed to maintain during certain times of day, etc. and rely very little 
on the signing.  On the other hand, tourists or other drivers unfamiliar with the area may not be 
able to anticipate what lane to be in approaching major traffic splits or travel patterns near 
heavily congested interchanges, and those drivers will depend on signing and pavement 
markings, to help them navigate to their destination safely and efficiently.   If the basic standards 
and guidelines set forth in the MUTCD, NPS UniGuide, and FHWA Standard Highway Sign 
manuals are applied, the end product should be sign messages that maximize the usefulness of 
information to the driver by limiting sign messages to only the essential information, making the 
role of drivers’ decisions nearly transparent.  While the standardization of sign messages and 
design is still reliant on applying engineering judgment and may not result in significant safety 
and operational benefits on its own, the incorporation of a systematic standardized, consistent 
plan combined with roadway improvements, pavement marking upgrades, lighting 
enhancements, or other physical changes will likely bring the I-395 Corridor closer to achieving 
a world-class facility.   
 
Create/ Implement Driver Education program Specific to the Corridor  
 
Driver education is a program of instruction that improves vehicle and pedestrian safety. It is 
complementary and compatible with virtually each of the Alternatives retained for detailed 
study. Driver education programs can be designed to focus on a specific issue or can be very 
general in nature. Some education programs are focused on young drivers while others are 
designed for senior drivers. Some are applicable universally, while others are focused to a 
specific corridor.  
 
Driver education programs specific to the 14th Street Bridge Corridor would primarily target 
commuters. These programs would provide commuters with different commuting options, 
information needed to support alternative commuting modes, and information about issues 
specific to the Corridor. They would not only provide traffic information, but also “how to” 
techniques for avoiding delays and accidents. They would also inform commuters how to seek 
help promptly in case of incidents.  
 
 
 
Strategy Description  
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This management strategy provides information, education, and training for commuters on issues 
specific to the Corridor. It will provide commuters with potential alternatives and their benefits, 
road conditions, and transit information. This strategy will enhance traffic operations by 
increasing commuter awareness. The driver’s education program specific to the Corridor will 
prepare drivers for potential accident locations, such as merge and weave areas, and provide 
drivers with information on how to get help in case of accidents and emergencies. It would be 
designed for commuters in order to teach accident avoidance maneuvers and defensive driving 
skills. Program attendees should include government employees, local community members, and 
local/private businesses.  
 

 

Driver Education Strategies 
• Marketing program using flyers, advertisements, and online internet 

courses;  
• One-day workshops and clinics at places of business within the Corridor;  
• Market internet-based driver safety programs at places of business within 

the Corridor; 
• Incentives for those attending workshops/clinics or participating over the 

internet such as SmarTrip cards with a set monetary value (this will 
encourage use of the Metro), vacations, food, or company memorabilia; 
and 

• Information brochures for tourists, made available at visitors centers within 
the Corridor, encouraging the use of alternative modes of transportation.   

A driver education program should provide information about the following: 
• Descriptions of all of the available commuting options; 
• Benefits of using transit and alternative modes of transportation; 
• Specific problem spots in the Corridor, what causes them, and ways to handle them; and 
• Accident statistics such as causes of accidents (weaving), etc. divided into peak and non-

peak hours. 
 

A separate program would focus on tourists and seasonal traffic. Tourists would be encouraged 
to take public transit or walk with the help of educational and advertising materials such as 
flyers, maps, etc. These materials would include cost-saving statistics (rental car + gas + time + 
frustration vs. Metro) and a walking map of local attractions highlighting Metro/bus stops, local 
hotels, and restaurants. The flyers and maps should be available at visitor centers, Metro stations, 
hotels, airports, and on the internet. The program should also provide incentives to visitors who 
use alternative transportation modes instead of driving. Incentives could include cheaper hotel 
rates, free admission to an exhibit, Smart Trip cards, etc. 

 
 
 
 
 
 

Potential Benefits  
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Each year 42,000 people die on North American 
roads and spend over $719.2 million in collision-
related expenses. Ninety-five percent of these 
collisions are avoidable. A driver education 
program will help to enhance automobile safety 
and improve traffic operations in the Corridor by 
reducing the number of incidents and incident 
related delays. 

 

incidents.    

 
The driver education program will save lives by 
reducing incidents in the Corridor. It will also 
reduce incident related expenses, delays, and 
congestion.  Educated drivers are better able to 
communicate with the authorities efficiently 
during an incident and facilitate the incident 
management process, thus reducing the incident 
related congestion and delays. Moreover, they are 
better able to identify trouble spots, be extra 
careful, and avoid 
 
Companies such as Coca-Cola, Saturn Cars, General Motors, ABM Industries, CNA Insurance, 
and Exxon-Mobil have sent employees to the Advanced Car Control Techniques (ACT) clinic. 
ACT teaches brake management, “panic stop without the panic,” steering management, eye 
management, and wet weather driving. 
 
Existing Programs and Trends  
 
Both Virginia and the District of Columbia have extensive traveler information systems that 
provide information on traffic conditions, congestion, road conditions, and weather. Programs 
like “Commuter Connections” provide commuters with information and assistance on alternative 
commuting options. However, a driver education program focusing on the safety and avoidance 
of accidents will be useful to decrease incident related congestion and delays in the 14th Street 
Corridor.   
 
Anticipated Results  
 
In addition to a life saving benefit, the driver education program will decrease the number of 
incidents and thus incident related congestion and delays, improve traffic operations, and 
increase overall efficiency and safety of the Corridor.  
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