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EXECUTIVE SUMMARY 

Overview 
The H/I Streets Bus Improvements Technical 
Report examines the feasibility of traffic 
management improvements and bus-only 
lanes within the downtown core of 
Washington, D.C. Bus-only lanes have the 
potential to improve operational efficiencies 
for public transit as well as provide an 
enhanced bus passenger experience by 
bypassing traffic congestion and achieving 
predictable bus arrival and travel times. 
Additionally, segregating automobile and 
�E�X�V���W�U�D�Y�H�O���P�R�G�H�V���U�H�G�X�F�H�V���W�K�H���´�I�U�L�F�W�L�R�Q���I�D�F�W�R�U�µ��
between the modes and improves travel 
speeds for all users of the corridor. 

Bus improvement options developed for 
analysis include (see Figure ES-1): 

�x Optimized No-Build: Traffic 
Management Improvements through 
Traffic Signal Optimizations and Right-
Turn Restrictions; 

�x Alternative 1: Weekday, Peak-Period, 
Pair of East-West Concurrent Flow Bus-
Only Lanes on H/I Streets;  

�x Alternative 2: Westbound Contra-Flow 
Bus-Only Lane on H Street; and 

�x Alternative 3: Pair of East-West Contra-
Flow Bus-Only Lanes on H/I Streets.

  

A comprehensive operational evaluation 
found that all alternatives perform well in 
achieving the project purpose for both short 
and long terms.  Among them, Alternative 2 �² 
a westbound contra-flow lane on H Street �² 
has the best operational performance based 
on quantitative simulation and benefit-cost 
analysis results. The concurrent flow bus-only 
lane, Alternative 1, also performs well, 
nonetheless it heavily relies on the 
enforcement of bus lanes and turning 
restrictions.  Alternative 3, the contra-flow 
bus-only lanes couplet, provides better bus 
operations in both directions, however shows 
greater traffic impacts on I Street.  

In the short-term, the Optimized No-Build 
improves the east-west traffic and transit 
travel times.  In comparison with the three bus 
lane alternatives, the Optimized No-Build 
provides fewer benefits for bus operations 
and passengers. In the long term, traffic 
growth will diminish the traffic and transit 
benefits of the Optimized No-Build. By 
2030, Alternatives 1 and 2 show auto and 
transit travel time savings while the 
Optimized No-Build barely maintains traffic 
operations conditions at an acceptable level. 

The findings of this Technical Report will 
support decision makers in determining the 
next steps of implementing bus improvements 
on H and I Streets. 

 

ES-1: Bus-Only Lane Alternatives Cross Sections 

Alternative 1: Concurrent Flow on H/I Streets 

 

Alternative 2: Contra-Flow on H Street 

 

 Alternative 3: Contra-Flow on H/I Streets 
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Project Purpose and Need 
In 2010, the District of Columbia Department 
of Transportation (DDOT) and the 
Washington Metropolitan Area Transit 
Authority (WMATA) formed an inter-agency 
working group to identify roadway segments 
for traffic improvements and bus-only lane 
implementation. The inter-agency group 
identified the H/I Street couplet due to the 
very high number of WMATA buses traveling 
these segments. The H/I Bus Improvements 
Technical Report was developed to identify 
bus improvement alternatives along these 
corridors and provide comprehensive 
assessments of potential costs and benefits 
for all corridor users.  

The study corridor (Figure ES-2) is served by 
33 bus routes that provide service to many 
communities across the Washington, D.C. 
region.  These routes include six corridors in 
�:�0�$�7�$�·�V�� �3�U�L�R�U�L�W�\�� �&�R�U�U�L�G�R�U�� �1�H�W�Z�R�U�N�� ���3�&�1����
plan, which are among the most frequent and 
have the highest ridership and ridership 
growth in the entire Metrobus system (10% 
growth over the past two years).  Daily bus 
trips using the H/I and K Streets corridor 
account for approximately 25% of all daily 
WMATA Metrobus trips and 20% of daily 
ridership. 

The H/I Street corridor, along with K Street, 
make up the east-west spine of D�&�·�V���&�H�Q�W�U�D�O��
Business District. According to the Downtown 
DC Business Improvement District (BID), in 
2012, employment located within the 

greater downtown area was 383,400 and 
population located within a one mile radius 
of city center was 58,000.1  All users of this 
corridor (pedestrians, bicyclists, automobile 
drivers, bus transit riders, and 
freight/package delivery) experience severe 
crowding and congestion, with average 
vehicle speeds observed to be as low as 10 
mph within the corridor. Street closures 
implemented in 1995 (made permanent in 
2001) associated with increased security 
precautions adjacent to the White House 
have increased downtown congestion and 
made cross-town travel less reliable.  For bus 
operations, traffic congestion severely 
affects bus travel times and reliability, and 
discourages corridor travelers from choosing 
to ride the bus. 

Implementing bus improvements in highly 
congested road segments can decrease the 
delay to Metrobus vehicles; for instance, the 

                                                 
1http://www.downtowndc.org/sites/default/files
/uploads/files/reports/pdf/dcbid -
stateofdowntown-2012.pdf 

Figure ES-2: H/I Streets Bus Improvements Study Area 

 

� ” � ”�” 

Each of the bus-only lane 
alternatives would 

improve bus customer 
experience and bus 

operational efficiencies 
through the downtown 
core and support the 
implementation and 

operation of the 
proposed K Street 

Transitway and future 
Union Station to 

Georgetown Premium 
Transit. 
� ” � ”�” 
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bus-only lane alternatives developed and 
evaluated in this study result in a reduction of 
bus travel time through the corridor by 30-
70% in the current year. This could allow for 
resources to be redeployed improving bus 
service on other corridors.  

Further, improving transit speed and 
reliability increases the attractiveness of 
surface transit and can increase transit mode 
share and decrease automobile demand. The 
bus-only lane alternatives were developed 
to provide reliable and efficient bus service 
�L�Q�� �W�K�H�� �U�H�J�L�R�Q�·�V�� �P�R�V�W�� �K�H�D�Y�L�O�\�� �W�U�D�Y�H�O�H�G�� �E�X�V��
corridor and to help alleviate Metrorail core 
congestion through surface transit 
improvements. The study provides a 
comprehensive assessment of potential 
benefits, effects, and costs associated with 
each of the bus-only lane alternatives on the 
corridor users, including traffic, transit, non-
motorized transportation and curbside uses.  

Additionally, many delivery trucks illegally 
park on the curbside lanes of H & I Streets 
severely obstructing the traffic flow, 
particularly the buses. There is a need to 
streamline the truck delivery activities along 
the corridor. Bus-only lanes can help reduce 
the friction and conflicts between buses and 
curbside activities.  

Finally, DDOT has recently completed the 
Union Station to Georgetown Alternatives 
Analysis (USGAA) that will advance premium 
transit with an alignment through the 
downtown core primarily on K Street. Bus-

only lanes on H/I Streets could facilitate this 
premium transit project in two ways. First, 
during construction, local buses on K Street 
and other streets can be rerouted to H/I 
Streets that would have extra capacity with 
the bus lanes. Second, as part of the transit 
service planning effort of the future K Street 
transitway operation, local buses can be 
rerouted to H/I Streets to free up capacity 
for premium transit. The H/I bus-only lanes 
would also improve transit travel times and 
reliability, both of which are important 
aspects of premium transit. Therefore, 
combined with the proposed K Street 
transitway, these treatments would expand 

the premium transit services to a broader 
downtown area, providing premium transit 
options in both corridors, reducing traffic 
congestion, and providing peak congestion 
relief to �0�H�W�U�R�·�V���2�U�D�Q�J�H�����%�O�X�H���D�Q�G���5�H�G���O�L�Q�H�V���� 

 

 

 

 
Congestion on I Street caused by bottleneck at 17th Street, creating long queues backing up to 15th 
Street. 
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Existing Conditions 
The H/I Streets study corridor is located 
between New York Avenue and Pennsylvania 
Avenue, and extends approximately one 
mile. The H/I Streets, along with K, L and M 
Streets provide east-west connectivity 
through the downtown core. There are 
approximately 15,000 vehicles per day on 
each of the two streets.2 About 3,000 daily 
bus trips, which use the H/I corridor as part 
of their route structure, carry 62,300 riders 
per day, 80% of which are DC residents. This 
level of ridership requires frequent service. 
Routes from around the region converge in 
this corridor; the combined Metrobus 
frequency averages about a bus every 
minute during peak period and every 2 
minutes in the midday period on weekdays 
and Saturdays. Additionally, bicyclists are 
observed frequently in the study corridor as 
well as on the adjacent streets. The corridor 
is heavily used by pedestrians driven by not 
only the dense urban land uses but also by 
the frequent bus service and Metrorail 
stations. Finally, other users, including 
commuter buses, tour buses, delivery trucks 
and taxis frequent the curbside lanes.  

An assessment of the existing conditions of 
the study corridor based on a combination of 
field observations and transportation 
network simulation (VISSIM) results identified 
                                                 
2 2010 DDOT Traffic Volume Map 

the conditions and issues of all users of 
corridor.  The assessment concluded that 
congestion severely impacts bus travel times 
and reliability on the H/I Streets corridor. 
Bus operations are typically slower than 
general traffic due to passenger boardings 
and alightings, as well as the acceleration 
and deceleration of the bus. In the case of 
H/I Streets, this slower speed is compounded 
by constant friction with vehicular traffic, 
including general traffic flow, parking, and 
loading activities from block to block. Figure 
ES-3 shows the peak hour average bus 

speeds compared to average general traffic 
speed.

 

Figure ES-3: Existing Bus vs. Vehicle Travel Speeds 

 
 



H/I Streets Bus Improvements Technical Report 

Final P a g e | ES �² 5 

Bus priority treatments will be able to 
improve bus travel speeds, improving their 
operating efficiency and reliability making 
them more attractive to riders.  

There are also other major on-going multi-
modal projects in the greater study area, 
including the Union Station to Georgetown 
Alternatives Analysis focusing on K Street 
and the L and M Street bicycle lanes.  An 

understanding of these ongoing projects in 
the study area is necessary to evaluate the 
combined effects of transportation 
improvements in the downtown core and the 
study corridor.  

Overall, corridor congestion is the result of a 
few bottlenecks and friction points between 
modes, specifically between buses and autos, 
and between turning vehicles and 
pedestrians. As shown in Figure ES-4, these 

bottlenecks are located at I Street and 13th 
Street, I Street and 17th Street (W), H Street 
and 17th Street, H Street and 15th Street, 
and H Street and 14th Street. Improving the 
travel conditions at these bottlenecks by 
segregating buses and autos can yield travel 
time savings for both modes and an 
improved bus customer experience.  

 
Figure ES-4: H/I Bus Improvements Study Area Intersection Bottlenecks 
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Improvement Options 
Considered 
Four types of improvements options were 
considered in the technical report: Optimized 
No-Build traffic management improvements 
and three dedicated bus-only lane 
alternatives.. The bus-only lane alternatives 
were developed after documenting the 
existing traffic and transit operations in the 
corridor, extensive field observations, and 
�9�,�6�6�,�0�� �W�U�D�I�I�L�F�� �V�L�P�X�O�D�W�L�R�Q�� �R�I�� �W�R�G�D�\�·�V��
conditions. The study team researched best 
practices for bus improvements and applied 
best engineering judgment in the 
development of the four alternatives based 
on field observations and data analysis.  

Bus improvement options were developed for 
analysis (see Figure ES-5): 

�x Optimized No-Build: Traffic 
Management Improvements through 
Traffic Signal Optimizations and Right-
Turn Restrictions; 

�x Alternative 1: Weekday, Peak-Period, 
Pair of East-West Concurrent Flow Bus-
Only Lanes on H/I Streets;  

�x Alternative 2: Westbound Contra-Flow 
Bus-Only Lane on H Street; and 

�x Alternative 3: Pair of East-West Contra-
Flow Bus-Only Lanes on H/I Streets.  

  

ES-5: Bus Improvement Options Considered 

Optimized No-Build: Traffic Signal Optimizations and Right-Turn Restrictions (2012) 

 

Alternative 1: Concurrent Flow on H/I Streets 

 

Alternative 2: Contra-Flow on H Street 

 

Alternative 3: Contra-Flow on H/I Streets 
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Technical Analysis Findings and Policy Implications 
Based on existing traffic condition analysis, 
several models were developed using 
VISSIM simulation software to understand 
traffic impacts under the current and future 
build conditions. The 2030 models assumed 
future conditions including traffic growth, bus 
ridership growth and increased bus dwell 
times, bus operation frequencies, and 
modification of bus routes for each of the 
three build alternatives. 

The alternatives were evaluated based on 
the following quantitative performance 
metrics: 

�x Bus Travel Time Changes; 
�x Auto Travel Time Changes; 
�x Person Delay Changes; 
�x Bus Reliability; and 
�x Intersection Level of Service (LOS). 

 

Bus Travel Time Changes: 

Bus travel-time changes were documented 
for eastbound- and westbound-traveling 
buses for each improvement option. Changes 
were determined by comparing existing bus 
travel times in mixed traffic to bus travel 
times in bus-only lanes. For the Optimized 
No-Build, bus travel times were compared to 
those buses traveling along the right-side 
curb lane. 

Westbound concurrent and contra-flow bus-
only lanes provide significant travel time 
savings for buses and passengers in the 
peak-periods, resulting in a reduction of bus 
travel time by 30-70% or a maximum of 5 
to 7.5 minutes. Contra-flow bus-only lanes on 
H Street provide the most westbound bus 
travel time savings.  

Alternatives 1 and 2 do not provide benefits 
from the existing condition in the eastbound 

direction. Alternative 3, with a contra-flow 
bus lane on I Street, is the only alternative 
that provides eastbound bus travel time 
benefits. 

The Optimized No-Build provides transit and 
traffic travel time savings comparable to 
Alternative 1 in the short-term, however these 
benefits lessen as traffic conditions worsen 
into the future years. 

Bus travel time savings in segregated bus-
only lanes will increase in future years as 
traffic continues to grow on H and I Streets. 

All alternatives assumed full compliance of 
turning and operating restrictions in the bus-
only lanes.  

Auto Travel Time Changes: 

Auto travel-time changes were documented 
for eastbound and westbound travel for 
each improvement option. Changes were 
determined by comparing existing mixed-

Table ES-1: 2012 Bus Improvements Technical Report Findings Summary 

Alternatives 

Max Bus 
Travel Time 

Savings 
(minutes)* 

Max Auto 
Travel Time 

Savings 
(minutes) 

Net Corridor 
Person Delay 

Savings (minutes) 

Potential Reduction 
in Travel Time 

Standard Deviation 
(minutes) 

Opt. No-Build 4.5 3.0 106 1.2 

Alternative 1 5.0 2.5 143 1.4 

Alternative 2 7.5 2.5 158 1.8 

Alternative 3 7.0 1.0 119 2.2 

*Maximum travel time savings in westbound direction 

� ” � ”�” 

Westbound bus lanes in all 
three alternatives perform 
exceptionally well during 
rush hours, resulting in a 

reduction of bus travel time 
by 30-70%.   

� ” � ”�” 
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traffic travel times to the mixed-traffic travel 
times in the Optimized No-Build and the 
three bus-only lane alternatives.  

To be conservative and consistent with the 
baseline conditions, the technical report did 
not assume any decrease in auto demand 
and increase in bus passenger demand. 
Additionally, the existing traffic levels as 
well as the future year projections were 
operationally accommodated within the 
study corridor with the bus lane alternatives. 
This was achieved by optimizing traffic 
signal operation as well as restricting right-
turn movements at several intersections. As 
such, potential through traffic diversion to 
neighboring streets is expected to be 
minimal. The effect of rerouted right-turns 
(about 280 peak hour trips) beyond the 
study corridor was not operationally 
analyzed. Subsequent studies, such as the 
planned environmental impact assessment for 
the Union Station to Georgetown premium 
transit project, are recommended to analyze 
the benefits and impacts for a larger area.  

The Optimized No-Build shows auto travel 
time savings comparable to Alternatives 1 
and 2 in 2012.  In 2030, the traffic 
improvements seen in the Optimized No-
build are required to maintain an acceptable 
traffic level of service and the Optimized 
No-Build scenario is used as the base of 
comparison for the bus-only lane 
alternatives. With the addition of bus-only 
lanes seen in Alternatives 1 and 2, auto 
travel times are improved over the 
Optimized No-Build even with increased 

traffic growth. In 2030, the auto travel time 
savings can be attributed to the separation 
of bus and auto traffic. 

The bus-only lanes in all three alternatives 
have marginal effects on the eastbound 
traffic. Eastbound auto travel time 
experiences +/- 30 seconds change in the 
rush hours. Westbound bus-only lanes 
provide auto travel time savings of up to 2.5 
minutes in 2012 due to separation of bus 
traffic from general traffic (less friction) 
along with signal timing optimizations at 
several key intersections.  An eastbound 
contra-flow bus lane on I Street shows auto 
travel time increase due to reduced auto 
capacity and projected traffic demand 
growth on I Street traffic in 2030.  

Person Delay Changes: 

Person delay (person hours/hour) is the 
measure of time required to move 
individuals, rather than measuring time 
required to move vehicles. Measuring person 
delay rather than vehicle delay is an 
analysis approach that captures the overall 
impact of transportation improvements. 
Person delay changes are a function of 
person throughput and bus and auto travel 
time changes. All of the bus improvement 
options, including the three alternatives 
provide net person delay improvements. 
Alternative 2 provides the most person delay 
improvements in both 2012 and 2030. 

 

 

Bus Reliability: 

The bus travel time reliability is reflected by 
travel time standard deviation. A low 
standard deviation indicates the travel times 
tend to be close to the average; a high 
standard deviation indicates the travel times 
are more spread out over a large range of 
values.  As the bus travel time standard 
deviation becomes smaller, the more reliable 
and constant the bus operations are. The 
results show that all three alternatives 
provide smaller bus travel time standard 
deviation than in the mixed traffic, which 
means implementing the bus-only lanes will 
help improve the bus travel-time reliability 
and runtime consistency. In the westbound 
direction, the maximum time to travel the 
corridor decreases and the variability 
becomes more constant in both the AM and 
PM peak-periods. In the eastbound direction, 
the variability of bus travel time shows 
marginal improvement or similar runtime 
reliability to the existing condition in all 
alternatives. 

� ” � ”�” 

All three bus-lane 
alternatives provide bus 
reliability improvements 

over the existing conditions. 
� ” � ”�” 
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Alternative 3 provides the best bus reliability 
results in terms of potential reduction of 
travel time standard deviation in the 
westbound direction. 

Intersection Level of Service (LOS): 

Under the existing conditions, three 
intersections in the study area were 
determined to be failing in either the AM or 
PM peak-periods:  I St and 17th St E; I St and 
13th St; and H St and 17th St. 

In 2012 and 2030, all three bus lane 
alternatives maintain the same LOS or 
provide LOS improvements at existing failing 
intersections on H/I Streets, under the 
assumption that there would be no traffic 
diversion or reduction resulting from the 
implementation of bus-only lanes.  

Effects of Turning Restrictions and 
Signal Optimizations: 

Proposed right-turn restrictions were tested 
at intersections of I and 17th Streets W and 
E to further understand the operational 
benefits of these turn restrictions on the 
corridor operations and how much potential 
violators would negate these benefits. The 
results showed that signal timing optimization 
contributes to auto and bus travel time 
savings of approximately 1.5 and 3.5 
minutes respectively in the westbound 
direction for all build alternatives. 

While Alternative 1 and 3 could 
accommodate occasional violations of 
restricted right-turns in the rush hours (1 to 2 
vehicles per signal cycle) without negating 

the bus-only lane performance, any increase 
in violations will quickly lead to the 
breakdown of the bus-only lane operations. 
The ultimate success of these treatments 
depends on the effectiveness of enforcement, 
whose costs are included the Benefit Cost 
Analysis section of the Final Report and page 
ES-11 of the Executive Summary. Alternative 
2 did not include any right-turn restrictions.  

As discussed earlier, while traffic rerouting 
due to these restrictions were operationally 
accommodated in the study corridor 
acceptably, their effects on the neighboring 
streets need to be assessed further.   

 

 

 

 

 

 

 

 

 

 



H/I Streets Bus Improvements Technical Report 

P a g e | ES �² 10  Final 

Curb Lane Uses Ef fects 
An inventory of curbside uses was performed 
to document the varying uses and users of 
the curb lanes within the H/I Streets corridor. 
Additionally an analysis of potential parking 
revenue loss was completed for each of the 
three alternatives. Effects to these curbside 
uses differ by alternative. The Optimized 
No-Build preserves the current operating 
environment for curb lane uses. 

Alternative 1, as a peak-period only facility, 
shows the least impact to existing on-street 
parking, and experiences marginal potential 
parking revenue loss (approximately 
$100/day) due to off-peak on-street 
parking being maintained; the only revenue 
loss is due to the conversion of 8 all-day 
parking spaces to off-peak parking. 

Alternative 2 shows the least impact to 
loading areas, has a moderately high 
amount of on-street parking loss (120 spaces 

removed), and potential parking revenue loss 
at about $2,200 per weekday. 

Alternative 3 impacts the largest amount of 
curb lane uses on both H/I Streets, has the 
largest amount of on-street parking impacts 
(266 spaces removed,) and a potential 
parking revenue loss at about $5,000 per 
weekday. 

Relocation and potential consolidation of 
loading areas to adjacent streets as well as 
their potential traffic impacts remain to be 
discussed with public stakeholders. 
Additionally, the policy level implications of 
parking revenue loss needs to be discussed 
further.  

The side bar on the right summarizes 
mitigation strategies for curb lane uses and 
potential safety improvements. 

  

Table ES-2: Curb Uses Inventory and Effects Summary 

Alternatives 

Parking Spaces 
Removed* 

(Off-Peak / All -Day) 

Potential Daily 
Weekday Maximum 

Revenue Loss 
Loading 
Areas 

Driveway 
Access 

Alternative 1 0/8  $99 6 (350 ft) 14 

Alternative 2 115/5  $2,220 3 (130 ft) 12 

Alternative 3 248/18  $5,015 9 (740 ft) 25 

*Assumes 20 Feet per Parking Space 

 

Mitigation strategies for curb lane 
uses and potential safety 
improvements: 
�x Promote off-street parking downtown 

with signage; 
�x Implement performance parking for 

on-street parking and loading 
activities to mitigate the potential 
parking revenue loss and reduced 
parking supply; 

�x Relocate or consolidate loading zones 
on adjacent side streets in 
coordination with the Downtown and 
Golden Triangle BIDs; 

�x Install visual warnings for pedestrians, 
bicyclists, drivers, and driveway 
access to reduce conflicts with bus-
only lanes; and 

�x Conduct a public education campaign 
to introduce the concept of the bus-
only lane as well as raise awareness 
of the potential safety issues. 
 

 
New York City has stenciled pedestrian warnings at 110 of 
the most dangerous intersections in the city. 
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Benefit Cost Analysis 
A Benefit Cost Analysis (BCA) was conducted 
to compare the three bus-only lane 
alternatives quantitatively in terms of the 
individual project costs and the associated 
�E�H�Q�H�I�L�W�V���� �(�D�F�K�� �D�O�W�H�U�Q�D�W�L�Y�H�·�V�� �E�H�Q�H�I�L�W�V�� �D�U�H��
summed and then divided by its associated 
costs to yield the BC ratio. Table ES-3 
provides a brief summary of the costs and 
benefits associated with each alternative. 
Note that the Optimized No-Build was not 
analyzed as part of the BCA. 

All three alternatives provide good to 
excellent returns on investment.  Alternative 1 
and 2 provide excellent returns on 
investment, whereas Alternative 3 provides a 

good return. 

Alternative 1 has the lowest capital cost as it 
requires the smallest amount of physical 
construction and modification. However, 
Alternative 1 also has the highest 
enforcement costs and the benefits 
documented are highly contingent on 
enforcement.  Alternatives 2 and 3 require 
new bus stop locations and modification of 
existing signals that make up the majority of 
the capital costs. 

Additionally, alternatives 2 and 3 provide 
off-peak and weekend benefits not provided 
by Alternative 1, a peak-period only facility. 

 

 

 

 

Table ES-3:  Benefit-Cost Analysis 

Alternatives 

Costs Parking 
Revenue 
Loss** 

Peak-Period Benefits 

Off-Peak and 
Weekend 

Benefits***  

Net Benefits BC Ratio Capital Enforcement 
Bus 

Passenger Auto Driver 
Transit 

Operator 
Bus 

Passenger 

Alternative 1 $0.9 $1.3 - $2.3* -$0.3 $61.0 $8.8 $4.7 -- $74.6 23-33* 

Alternative 2 $3.3 $0.1 -$7.3 $68.6 $8.3 $7.9 $12.5 $96.5 29 

Alternative 3 $7.5 $0.8 -$16.6 $54.1 -$5.6 $8.7 $16.5 $73.7 9 

Shown as $1,000,000 

* Depending on periodic or dedicated enforcement scenario 
** Parking revenue loss not included in net benefits or BC ratio 
*** Off-peak and weekend benefits presented for Alt 2 and Alt 3 are derived from peak period benefits. Per guidance from WMATA, these are based on On-time performance/Speed data for 
certain bus routes and thus reflect order of magnitude estimates. Realizing these benefits assumes that the bus-only lane is made available all the time during off-peak and weekends. 

� ” � ”�” 

All three alternatives 
provide good to excellent 

returns on investment. 
� ” � ”�” 
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Operational Management Considerations and Enforcement Strategies:  

There are several operational management and policy considerations that are vital to the successful implementation of bus-only lanes on H/I Streets.  
These operational management and policy considerations include the hours of operation, vehicle access policy, and bus lane enforcement strategies, 
and may vary between the three alternatives.  

 

 

  

Table ES-4: Bus-Only Lane Hours of Operation 

Alternative Hours of Operation 

Alternative 1 Weekdays, Peak Periods 

Alternative 2 24/7  

Alternative 3 24/7  
 

Table ES-5: Bus-Only Lane Access Policy 

Alternative 
WMATA 
Buses 

DC 
Circulator 

Publicly 
Operated 
Commuter 

Buses 

Private 
Shuttles/ 

Charters/ Long 
Distance 
Providers Taxis Bicycles 

Alternative 1 X X 1 3 3 X 

Alternative 2 X X 2 
   

Alternative 3 X X 2 
   

1 �² Permitted, as WMATA/DC Circulator buses are able to overtake dwelling commuter buses 
2 �² Through buses permitted only (no stopping) 
3 �²Allowed only outside of restricted hours 

Table ES-6: Bus-Only Lane Enforcement Strategies 

Alternative 
Signage and 

Pavement Markings 
Enforcement Personnel for 

Right-Turn Restrictions 

Enforcement for 
Mid-Block Operating 

Restrictions 

Alternative 1 X X X 

Alternative 2 X 
 

 

Alternative 3 X X  

 

Enforcement Strategies  
Signage and Pavement Markings:  
Signage would clearly communicate the 
restrictions of the bus-only lanes, including 
the hours of operation, vehicles permitted, 
and fines for violations in all alternatives. 

Enforcement Personnel:  Concurrent flow 
bus-only lanes require on-going 
enforcement personnel in order to ensure 
the peak operational efficiency of the 
facility. Contra-flow is typically self-
enforcing by design. Enforcement personnel 
would be required during the early 
implementation period for all alternatives 
to help change driver behavior. The 
Optimized No-Build and Alternatives 1 
and 3 require continuous enforcement of 
right-turn restrictions by DDOT traffic 
control officers. DPW and MPD personnel 
would continue to enforce parking and 
traffic violations in the corridor in all 
alternatives. 
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Technical Repor t Conclusions

Optimized No-Build: 
�x Lowest cost solution with good benefits 
�x Lowest level of impacts to traffic and curb uses 
�x Turning restrictions enforcement needed to 

ensure benefits 

Optimized No-Build:  Traffic Signal Optimizations and Right-Turn Restrictions (2012)

 

H Street Contra-Flow Bus-Only Lane: 
�x Medium cost solution with nearly all the possible 

benefits 
�x Benefits not contingent on enforcement 

 

Alternative 2: Westbound Contra-Flow on H Street 

 

Concurrent Flow Bus-Only Lanes: 
�x Low cost solution with good benefits 
�x Turn and operating restrictions enforcement 

needed to ensure benefits 

Alternative 1: Concurrent Flow on H and I Streets 

 

Contra-Flow Bus-Only Lane Couplet: 
�x Highest cost solution 
�x Marginal increase in benefits 
�x Turn restriction enforcement required for 

congestion management 

Alternative 3: Contra-Flow on H and I Streets 

 

Performance: Best Moderate Least 
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Technical Report Conclusions (cont.) 

Table ES-7 and the text below illustrate the 
overall performance of each bus-only lane 
alternative and the general conclusions of this 
Technical Report. 

Transit Performance: Alternative 3, the 
contra-flow bus-only lanes couplet, provides 
better travel times with exclusive bus lanes in 
both travel directions, however when bus 
person throughput is measured Alternative 2 
performs the best. 

Traffic Impacts: Alternative 2 provides the 
best results in terms of traffic impacts 
including improved automobile travel times 
and no significant impacts to intersection 
LOS. 

Curb Lane Impacts: With the preservation of 
off-peak on-street parking, Alternative 1 
performs the best in terms of curb lane 
impacts. 

Capital and Enforcement Costs: Alternative 
1 has low upfront capital costs compared to 
the other two alternatives. However, 
Alternative 1 has the highest enforcement 
costs. 

BCA Standard Benefits: Alternative 2 
provides the most monetary benefits as 
determined by the BCA in terms of travel 

time savings (bus and automobile), bus 
reliability savings, and bus emission savings. 

All three alternatives provide good to 
excellent returns on investment.  Alternative 1 
and 2 provide excellent returns on 
investment, whereas Alternative 3 provides a 
good return. 

BCA Operating Cost Reduction Benefits: 
Alternative 3 provides the most monetary 
benefits as determined by the BCA in terms 
of operating cost reduction benefits. 

Other Major Findings: 

�x Generally, both vehicular traffic and 
buses gain benefits in the westbound 
direction.  Eastbound mixed traffic and 
buses are marginally affected (both 
positively and negatively varying on 
alternative). 

�x As a result of bus travel time savings and 
bus reliability improvements, WMATA 
would experience operational benefits in 
terms of fleet savings under all three 
alternatives by 2030.  

�x Because bus service is cyclic, bus-only 
lane improvements would benefit the 
entire route under all alternatives.  
Passengers would experience more 
predicable travel times and uniform 
headways, resulting in reduced waiting 
time at bus stops. 

�x Intersection LOS is not negatively 
affected due to the addition of bus-only 
lanes in any alternative. All alternatives 
improve or maintain LOS at existing 
failing intersections on H/I Streets. 

�x Enforcement of right-turn restrictions are 
needed to ensure the desired bus-only 
lane performance as simulated (100% 
compliance), with the recognition that 
occasional violators could be tolerated 
by the bus-only lane. Occasional 
violations are highly likely to happen 
even under diligent enforcement. 

�x One potential benefit of Alternative 2 is 
the removal of buses from busy I Street 
without dedication of a general purpose 
lane to bus operations. Bus route 
modifications move 23 peak-hour bus 
trips off of I Street onto the westbound 
contra-flow bus-only lane on H Street 
during the PM peak hour.  

�x Signal timing optimizations and right-turn 
restrictions improve westbound traffic 
flow on I Street from the existing 
condition. 

Optimized No-Build: 

�x Applying traffic management 
improvements without bus lanes, such as 
signal timing optimizations and right-turn 
restrictions, can improve westbound 
traffic flow on I Street from the existing 
condition in the near-term.
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Table ES-7: Bus-Only Lanes Alternatives Performance Summary Matrix 

Alternative 

Transit 
Performance 

Traffic Impacts 
Curb Lane 
Impacts 

Capital and 
Enforcement Costs 

BCA Standard 
Benefits 

BCA Operating 
Cost Reduction 

Benefits 

Alternative 1: 
Concurrent Flow Bus-
Only Lanes on H/I 
Streets 

      

Alternative 2: Contra-
Flow  Bus-Only Lane 
on H Street 

      

Alternative 3: Contra-
Flow  Bus-Only Lanes 
on H/I Streets 

      

 

Performance:  Least to Best  
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Technical Repor t Findings and Next Steps 
The Technical Report analyzed and 
evaluated bus operational improvements and 
bus lane alternatives through a combination 
of quantitative operational measures and 
policy considerations, including travel time 
savings, curb lane impacts, enforcement 
strategies, and costs.  This study found that 
all bus improvement alternatives provide 
good to excellent returns on transit 
investment, and identified a technical 
preference for the H Street contra-flow bus-
only lane (Alternative 2). 

In consideration of the ongoing land use 
development and transportation 
improvement initiatives in Downtown, a short-
term traffic management option, as seen in 
the Optimized No-Build scenario, could 

provide immediate benefits to the existing 
traffic and transit operations in the east-west 
corridor of H/I and K Streets and allow 
flexibility for a later determination of transit 
investment. 

This Technical Report recommends further 
analysis of the bus-lane alternatives in order 
to understand the overall benefits and 
effects to the downtown transportation 
network, including traffic diversion and 
reroutings due to turn restrictions. While the 
technical report assumed auto traffic would 
remain on the H and I Streets, the proposed 
operational changes including turning 
restrictions could potentially induce traffic 
diversion to other streets. 

If a bus-lane alternative were selected for 
implementation, DDOT would require NEPA 
& Section 106 approval. Therefore, 
subsequent studies could include the 
recommendations and findings of this study, 
which would also allow for the determination 
of the benefits and impacts at the network 
level. 

Relocation and potential consolidation of 
loading areas to adjacent streets as well as 
their potential traffic impacts remain to be 
discussed with public stakeholders. 
Additionally, the policy level implications of 
parking revenue loss needs to be discussed 
further.
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Figure 1: Study Area Map 

 






















































































































