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Executive Summary 

At the request of the City of Oakland, the Alameda-Contra Costa Transit District 
(AC Transit) has analyzed a proposed 17.2-mile Oakland Bus Bulbs (OBB) project 
providing enhanced bus service from the downtown Berkeley BART station to 
the Bay Fair BART station in San Leandro.  The route would run primarily along 
Telegraph Avenue and International Boulevard, proceeding through downtown 
Oakland.  This is a new alternative not considered under the AC Transit East Bay 
Bus Rapid Transit Project Final Environmental Impact Statement, and thus not 
eligible for consideration under the Final Environmental Impact 
Statement/Impact Report (EIS/EIR). 

Rather than replacing the current split Route 1R/Route 1 bus corridor with a 
new bus rapid transit (BRT) system running largely on dedicated lanes, the OBB 
would retain local Route 1 service while implementing a number of 
enhancements to the existing rapid bus service, including reducing headways 
and providing proof-of-payment (POP) ticketing and all-door boarding at 
Route 1R (rapid) stops.  On the 11.2-mile stretch of the corridor within Oakland, 
rapid stations would feature new 6’ – 8’ wide curb bulb-out stations with near-
level boarding and improved amenities to facilitate quick boarding and reduce 
station dwell times.  The only improvement provided at rapid stations within 
Berkeley and San Leandro would be POP ticket vending machines. 

Based on the service elements agreed upon by the City of Oakland and 
AC Transit, a consultant team performed a sketch analysis of the OBB system’s 
potential ridership benefits and capital, operating and maintenance costs.  To 
estimate ridership benefits, an operating plan was developed to represent OBB 
system service enhancements.  The plan was used to perform an additional 
model run using year 2035 system attributes.  Estimates of both capital and 
operating and maintenance costs were also developed from proposed OBB 
station enhancements and service improvements. 

This analysis indicates that the OBB alternative would indeed generate 
additional transit trips, but at significant operating and maintenance costs 
relative to the “No-Build” (or business as usual) scenario.  Furthermore, the 
revenue generated by the OBB program would be insufficient to bring farebox 
recovery and cost per transit boarding up to levels under a No-Build system.  By 
comparison, the BRT locally preferred alternative (LPA) program outperforms 
the OBB alternative in six key measures of overall system performance.  The OBB 
alternative would, however, cost less to construct than the BRT LPA ($57.3 
million versus $184.0 million in year 2011 dollars).  The OBB alternative would 
also have fewer impacts to vehicle traffic and parking than the BRT LPA. 
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1.0 Background/Purpose 

Planning for better transit service in the East Bay Corridor has been ongoing for 
almost two decades, and a broad range of solutions for serving transportation 
needs in this corridor has been examined.  From 1999 to 2002, AC Transit 
conducted a Major Investment Study (MIS) to examine the feasibility of 
providing a new or improved transit service in the Berkeley/Oakland/San 
Leandro corridor.  The MIS identified three vehicle/transit mode alternatives 
that could best meet the service objectives established for the project while 
satisfying the needs of the corridor travel market:  Enhanced Bus1, Light-Rail 
Transit, and Bus Rapid Transit (BRT).  A BRT system was selected as the 
preferred mode of corridor enhancement. 

Two alignment alternatives were evaluated in detail for the northern portion of 
the MIS study area from downtown Berkeley to downtown Oakland:  
1) Telegraph Avenue and 2) College Avenue/Broadway.  Ridership, engineering, 
environmental, and financial analyses were then conducted to refine and 
evaluate the alternatives.  The preferred alignment identified in the MIS would 
primarily use Telegraph Avenue in the northern portion of the study area and 
International Boulevard/East 14th Street in the southern portion. 

These corridor preferences formed the basis for a Draft EIS/EIR scoping phase, 
in which several build alternatives were evaluated in the corridor area.  The 
Draft EIS/EIR was circulated for public review in May 2007.  Public comments, 
along with further technical review and refinement, were used to refine and 
evaluate a series of four corridor service alternatives. 

The Final EIS/EIR document required the Cities of Berkeley, Oakland, and San 
Leandro to select a “locally-preferred alternative” (LPA) for final environmental 
analysis.  In the fall of 2009, a series of public meetings were held in Berkeley and 
San Leandro to elicit public input on the BRT project, and to seek city council 
support for an LPA.  Similar meetings were held in Oakland in early 2010.  In 
spring 2010, each city took action to recommend to AC Transit its chosen LPA 
configuration. 

On April 20, 2010, the City of Oakland approved a BRT project LPA that closely 
mirrored Alternative 4 in the Draft EIS/EIR, which included combined BRT and 

                                                      
1 The Enhanced Bus option was a lower-cost option than either the LRT or BRT options.  

It featured low-floor buses with signal priority, but operated in mixed-flow traffic 
except in a few congested segments where peak period transit lanes or “queue jump” 
lanes were provided.  The Enhanced Bus featured limited amenities at stops, with no 
boarding platforms or proof-of-payment ticket validation, and shelter and real-time bus 
arrival information only at selected stops. 
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local service from downtown Berkeley through Oakland to San Leandro BART.  
The City also requested that, in conjunction with the Final EIS/EIR process, AC 
Transit study a modified rapid bus option within the City’s limits that would not 
provide dedicated BRT lanes.  Under what is now known as the “Oakland Bus 
Bulbs” (OBB) alternative, buses would continue to operate in mixed-flow lanes, 
but at increased frequencies.  Rapid bus stops within the City of Oakland would 
feature new curb extensions with improved station amenities similar to BRT 
stations.  All rapid bus stations in the corridor would feature self-service ticket 
vending machines to facilitate proof-of-payment (POP) ticketing and all-door 
boarding. 

To perform this analysis, AC Transit’s consultant team first developed a sample 
operating plan based on OBB service details.  To estimate the ridership impacts 
of an OBB system, the operating plan was used to code and run a travel demand 
model simulating OBB service improvements.  Based on fall 2010 cost estimates, 
forecasts of both operating and maintenance costs and one-time capital 
improvements were further developed to estimate the cost impacts of an OBB 
system versus a No-Build and BRT LPA scenario. 

This report presents the full details and anticipated impacts of the OBB option.  
Data from the AC Transit East Bay Bus Rapid Transit Project Final EIR/EIS are used 
herein for comparison of the OBB with both the BRT LPA system and the No-
Build alternative. 
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2.0 Alternatives 

2.1 NO-BUILD 
AC Transit currently operates two key bus services on the project corridor:  
Route 1 and Route 1R.  Both routes operate primarily along Telegraph Avenue 
from downtown Berkeley to downtown Oakland, International Boulevard from 
downtown Oakland to the Oakland/San Leandro border, and East 14th Street 
from the Oakland/San Leandro border to Bay Fair BART.  Route 1 is a local bus 
with stops every few blocks, operating at 15-minute intervals during peak 
periods and 20-minute intervals in off-peak times.  Route 1R is a rapid bus 
service featuring signal priority, 60-foot articulated buses, and stops spaced on 
average approximately 0.5 mile apart featuring real-time arrival information.  For 
the most part, stops are located near major activity centers and transfer points.  
Service frequencies are every 12 minutes during daytime hours.  The No-Build 
scenario includes only very minor planned improvements over existing 
conditions. 

2.2 BUS RAPID TRANSIT LPA 
The proposed East Bay Bus Rapid Transit LPA would operate between the 
downtown Berkeley BART station and the San Leandro BART station.  Basic 
features of the proposed service include transit priority at all signalized 
intersections, new passenger stations, and a combination of mixed-flow and 
dedicated travel lanes throughout the proposed project alignment, which follows 
the existing Route 1/1R corridor with some key exceptions. 

The characteristics of the BRT alternative selected as the LPA include a number 
of elements that would be implemented throughout the corridor and others that 
would be implemented in selected locations.  For more information on the BRT 
LPA, see Chapter 2 of the Final Environmental Impact Statement/Report. 

The following elements are part of the BRT project definition and are proposed 
for most locations in the corridor: 

 Dedicated median bus lanes for exclusive use by buses and emergency 
vehicles; 

 Some shared right-hand bus lanes, which give preference to transit 
operations, but permit right turns and access to parking; 

 Median stations with level boarding; 

 Curbside stations with level or near-level boarding; 
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 POP ticket validation; 

 Transit signal priority, new traffic signals, pedestrian signals, and transit-only 
signals; 

 Real-time bus arrival information; 

 Station shelters; 

 Lighting; 

 Security features (e.g., closed-circuit television, emergency phones); and 

 Pedestrian access and safety improvements at stations. 

Within San Leandro, buses would operate in mixed traffic and use curbside 
stations with level boarding between the downtown San Leandro BART station 
and Georgia Way, via San Leandro Boulevard, Davis Street and East 14th 
Street.  Median dedicated bus lanes and median stations would be implemented 
along East 14th Street between Sunnyside Drive and the Oakland city limit. 

Within Oakland, the following elements would be implemented: 

 Median dedicated bus lanes and median stations on International Boulevard 
from the San Leandro city limit to 14th Avenue; 

 Shared bus lanes and curbside stations on International Boulevard and East 
12th Street from 14th Avenue to Lake Merritt; 

 Mixed-flow operations on 1st Avenue and East 12th Street adjacent to Lake 
Merritt; 

 Shared bus lanes and curbside stations on 11th and 12th Streets between Lake 
Merritt and Broadway; 

 Mixed-flow operations on Broadway between 11th Street and 20th Street; 

 Median dedicated bus lanes and median stations on Telegraph Avenue 
between 20th Street and Berkeley city limit; and 

 New pedestrian safety features, such as bulbs and high visibility crosswalks 
throughout the corridor in Oakland. 

In Berkeley, the service would include neither dedicated lanes nor major station 
structures, but would include POP ticket validation, real-time information, and 
passenger shelters. 

2.3 OBB 
The Oakland Bus Bulbs (OBB) option was proposed by the City of Oakland in an 
attempt to provide as many of the benefits of BRT as possible while limiting 
parking and traffic impacts by not including dedicated bus lanes.  OBB would 
continue to provide both local bus and enhanced rapid service between 
downtown Berkeley and San Leandro.  According to a definition agreed upon by 
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AC Transit and City of Oakland, the Bus Bulbs Alternative is intended to offer 
service frequency comparable to BRT, but without dedicated lanes.  A primary 
distinguishing feature would be extending 6’ to 8’ curb “bulb-outs” at rapid bus 
stations within Oakland city limits. 

Route 

The OBB design alternative would follow the same alignment as the existing 
Route 1R, from the southern terminus at Bay Fair BART to the northern terminus 
in downtown Berkeley, as shown in Figure 2.1.  This alignment is just over two 
miles longer than that of the BRT LPA as it extends to the Bay Fair BART station, 
while the BRT LPA ends at the San Leandro BART station. 

Vehicles 

As on the current Route 1R and proposed locally preferred alternative BRT, a 60-
foot articulated bus would serve all stops. 

Local Service and Alignment 

OBB service would retain both existing Route 1R service and local Route 1 
service.  The OBB route would follow the current Route 1/1R alignment between 
Bay Fair BART and downtown Berkeley.  Local service would continue to be 
served by existing Route 1 stops. 

Service Frequency 

Frequencies were to be set somewhat greater than current Route 1R, but 
somewhat less than full BRT.  For the purposes of modeling OBB performance, 
headways were assumed at 10 minutes during the weekday peak period and 15 
to 30 minutes on the weekend.  The full service plan assumptions are discussed 
in Section 2.4. 

Stop Locations 

Generally, OBB stop locations would remain at the location of current 1R Rapid 
Bus stops.  Curbside bulb-outs would be implemented at all OBB stop locations 
within Oakland city limits.  Sample OBB station locations at 40th Street and 
Telegraph Avenue in Oakland featuring bus bulb outs are shown in Figure 2.2. 

A total of 36 rapid bus stations comprise the OBB corridor, including 4 stations in 
Berkeley, 25 stations in Oakland, and 7 stations in San Leandro.  As in the No-
Build, average station spacing remains 0.5 mile, with about six blocks between 
stops. 

Where they do not coincide with OBB stops, local Route 1 bus stops would 
operate as usual from current sidewalk boarding stop locations, providing a high 
degree of accessibility with stops approximately every two blocks.  Rapid stop 
locations in Berkeley and San Leandro would remain in their current Route 1R 
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locations, and would not feature curbside bulb-outs in order to isolate OBB 
benefits to Oakland while minimizing capital costs. 

Figure 2.1 OBB Alignment and Stations 
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Figure 2.2 Sample OBB Bus Bulb Station in Oakland 
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The City of Oakland and AC Transit agreed that nearside Route 1R bus stops at 
signalized intersections might be shifted to the far side where they were deemed 
feasible and operationally beneficial.  However, since this analysis did not entail 
a detailed design and operational analysis component, it was assumed that all 
OBB stations would remain in the current Route 1R locations for the purposes of 
capital cost estimation. 

Bus Boarding 

Unlike BRT buses, which would offer level boarding at most stops, it is assumed 
that OBB buses would offer “near-level” boarding at all stops.  Due to minor 
discrepancies in floor height and curb levels, such a system would require that a 
ramp be deployed to comply with the Americans with Disabilities Act (ADA) 
wheelchair access requirements.  In addition, OBB stops would need to 
accommodate Route 1 local buses, which would likely feature differing floor 
heights.  It was, therefore, assumed that all buses would deploy a flip-ramp for 
wheelchair access, as in the No-Build scenario.  Like BRT, OBB rapid buses 
would feature all-door boarding at all stops. 

Fare Payment 

To reduce bus dwell times at stations, OBB would employ POP at all stations in 
Berkeley, Oakland, and San Leandro.  Just as in the full BRT scenario, each bus 
stop would include a modest ticket vending machine, similar to pay-and-display 
parking meters, where passengers may purchase a ticket.  Use of Clipper cards 
and other prepaid passes would also be encouraged. 

Other Stop Amenities 

To the extent possible, all OBB stops in Oakland would feature the same 
amenities of proposed full BRT stops, such as ticket machines, seating, rain 
shelters, lighting, trash cans, security cameras, emergency phones, and real-time 
bus arrival displays.  It is assumed that wireless real-time bus information would 
also be made available via the Internet and mobile devices.  Stops in San Leandro 
and Berkeley would feature POP ticket vending machines, real-time information, 
and passenger shelters, but no other new amenities. 

2.4 SERVICE PLAN 
OBB service would operate in mixed-flow lanes shared with vehicle traffic and 
the Route 1 local bus.  OBB buses would run from 5:00 a.m. to midnight, seven 
days per week.  As shown in Table 2.1, year 2035 weekday OBB service would be 
provided at 10-minute intervals throughout the day and 12-minute intervals in 
the evening.  On weekends, service would be provided at 30-minute intervals 
throughout the day to the 12 stops in Berkeley and North Oakland.  At the 
24 stops from downtown Oakland to San Leandro, weekend service would be 
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provided at 15-minute intervals during the day and 30-minute intervals in the 
evening.  Over time, service could become more frequent as demand warrants. 

The No-Build scenario service features 12-minute headways for rapid buses 
during peak hours, as indicated in Table 2.2. 

By comparison, 2035 weekday service in the BRT LPA scenario would be 
provided 24 hours a day at 5-minute frequencies during daytime hours, 10-
minute frequencies in the evening, and hourly service from midnight to 5:00 a.m. 
(see Table 2.3).  On weekends, daytime service would be provided at 15-minute 
intervals in the northern part of the corridor and 7.5-minute intervals in the 
southern section.  Evening service would operate at 15-minute intervals. 
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Table 2.1 Transit Service in Project Corridor, OBB Alternative, 2035 

Route Stops 

Weekday Headway (Minutes) Weekend Headway (Minutes) 

Peak Midday Evening Owl Peak Midday Evening Owl 

Berkeley:  Downtown Berkeley (Shattuck Avenue at Center Street) to Alcatraz Avenue at Telegraph Avenue 

OBB (Rapid) 5 7.5 10 12 N/S 30 30 30 N/S 

1 (Local) 24-27 15 20 20 60 30 30 30 60 

North Oakland:  Telegraph Avenue at Alcatraz Avenue to Downtown Oakland (14th Street at Broadway) 

OBB (Rapid) 7 7.5 10 12 N/S 30 30 30 N/S 

1 (Local) 16 15 20 20 60 30 30 30 60 

Central/East Oakland:  14th Street at Broadway to High Street 

OBB (Rapid) 10 7.5 10 12 N/S 15 15 30 N/S 

1 (Local) 53 15 20 20 60 15 15 30 60 

East Oakland/Bayfair BART:  High Street to Bayfair BART 

1 OBB (Rapid) 14 7.5 10 12 N/S 15 15 30 N/S 

1 (Local) 15-16 15 20 20 60 15 15 30 60 
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Table 2.2 No-Build Alternative Service, 2035 

Route Stops 

Weekday Headway (Minutes) Weekend Headway (Minutes) 

Peak Midday Evening Owla Peak Midday Evening Owl 

Berkeley:  Downtown Berkeley (Shattuck Avenue at Center Street) to Alcatraz Avenue at Telegraph Avenue 

1R (Rapid) 5 12 12 12 N/Sb N/S N/S N/S N/S 

1 (Local) 24-27 15 20 20 [60] 20 20 20 [30] 

North Oakland:  Telegraph Avenue at Alcatraz Avenue to Downtown Oakland (14th Street at Broadway) 

1R (Rapid) 7 12 12 12 N/S N/S N/S N/S N/S 

1 (Local) 16 15 20 20 [60] 20 20 20 [30] 

Central/East Oakland:  14th Street at Broadway to High Street 

1R (Rapid) 10 12 12 12 N/S 15 15 N/S N/S 

1 (Local) 53 15 20 20 [60] 20 20 20 [30] 

East Oakland/Bayfair BART:  High Street to Bayfair BART 

1 R (Rapid) 14 12 12 12 N/S 15 15 N/S N/S 

1 (Local) 15-16 15 20 20 [60] 20 20 30 [30] 

a Currently late night “owl service” is provided under Routes 800 and 801 along the Route 1/1R corridor.  By 2015, owl service is assumed to be incorporated into Route 1, as 
indicated here. 

b N/S denotes no available service. 
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Table 2.3 BRT LPA Service, 2035 

Route Stops 

Weekday Headway (Minutes) Weekend Headway (Minutes) 

Peak Midday Evening Owl Peak Midday Evening Owl 

Berkeley 

Downtown Berkeley 
(Shattuck Avenue at Center 
Street) to Alcatraz Avenue at 
Telegraph Avenue 

7 5 5 10 60 15 15 15 60 

North Oakland 

Telegraph Avenue at 
Alcatraz Avenue to 
Downtown Oakland (14th 
Street at Broadway) 

10 5 5 10 60 15 15 15 60 

Central/East Oakland 

14th Street at Broadway to 
High Street 14 5a 5 10 60 7.5 7.5 15 60 

East Oakland/San Leandro BARTb 

High Street to San Leandro 
BART 16 5a 5 10 60 7.5 7.5 15 60 

Source: AC Transit East Bay Bus Rapid Transit Project in Alameda County Final EIS/EIR. 
a. Basic peak-period headway is five minutes.  Additional peak period, peak direction trips (10 in-bound in a.m. and 8 outbound in the p.m.) will operate between downtown 

Oakland and Seminary Avenue to provide extra capacity to meet forecast demand. 
b The BRT LPA system terminates at San Leandro BART rather than Bayfair BART. 
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3.0 Service Impacts 

This section describes the transit service impacts of an OBB scenario compared to 
a No-Build scenario and the BRT LPA. 

3.1 TRANSIT SERVICE IMPACTS 
The OBB alternative would result in modest improvements in transit service 
frequency, speed, and passenger travel times over the No-Build, but would fall 
short of offering the significant improvements in service elements offered by the 
BRT LPA scenario. 

Service Time Span 

Currently, late night “owl service” is provided by Routes 800 and 801, which 
follow the Route 1/1R corridor after Route 1 operations conclude.  Owl service is 
assumed to be incorporated into local Route 1 buses in both the OBB and future 
No-Build alternatives.  OBB service is proposed from 5:00 a.m. to midnight, with 
Route 1 service taking the place of owl service after midnight.  BRT LPA service 
would operate 24 hours per day.  

Frequency 

By 2035, proposed peak frequency for the OBB alternative would be 5.02 minutes, 
compared to 6.73 minutes under the No-Build alternative and 5.0 minutes under 
the BRT LPA scenario.  The increased frequency of OBB rapid buses over the No-
Build scenario (about one additional bus per hour during peak and midday 
periods) would result in a net increase in corridor transit capacity. 

Speed and Travel Time 

Under the OBB alternative in 2035, morning peak average operating speeds 
(including station dwell times) would improve from 9.3 (No-Build) to 9.6 mph 
(OBB).  This would reduce the average weighted local and rapid a.m. peak 
runtime (downtown Berkeley to San Leandro BART) from 92.8 to 89.5 minutes.4  

                                                      
2 Combination of 15-minute Route 1 headway and 7.5-minute OBB headway. 

3 Combination of 15-minute Route 1 headway and 12-minute Route 1R headway. 

4 Although No-Build and OBB systems extend to a southern terminus at Bay Fair BART, 
these times include travel to San Leandro BART only in order to make a direct 
comparison with BRT LPA results. 
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Average weighted speeds would increase from 9.1 mph to 9.5 mph in the 
midday period and from 8.6 mph to 9.0 mph in the afternoon peak period. 

By comparison, the BRT LPA system would operate at higher speeds throughout 
the corridor, resulting in corridor-wide travel time savings of 27.5 minutes in the 
a.m. peak period, 28.8 minutes at midday, and 32.0 minutes in the p.m. peak 
period.  Table 3.1 shows a comparison of average bus speeds and travel times for 
year 2035 operations for No-Build, OBB, and BRT LPA alternatives. 

Table 3.1 Comparison of Average Bus Speeds and Travel Times, 2035a 

 

No-Buildb OBBb BRT LPA 

Speed Travel Time Speed Travel Time Speed Travel Time 

AM Peak 9.3 92.8 9.6 89.5 13.2 65.3 

Midday 9.1 95.1 9.5 90.9 13.0 66.3 

PM Peak 8.6 99.9 9.0 95.4 12.7 67.9 

a Speed reported in miles per hour, corridor travel time reported in minutes. 
b Bus speeds and travel times for No-Build and OBB systems constitute a weighted average of Route 1 and 

rapid bus service.  To enable a direct comparison to the BRT LPA, all corridor times and speeds reflect an 
extent from downtown Berkeley to San Leandro BART, a distance of 14.38 miles. 

Reliability 

As in the No-Build scenario, the two primary causes of bus service unreliability 
on the corridor are:  1) delays caused by operating in mixed-flow traffic, and 
2) station dwell time delays caused by passenger boarding/alighting and fare 
collection.  Under the OBB alternative, modern low-floor buses with multiple 
doors would stop at near-level boarding platforms, offering easy entry and exit 
for most transit riders, though a ramp would be deployed for wheelchair 
boarding and alighting.  Moreover, OBB’s POP fare collection and unimpeded 
all-door boarding would significantly reduce station dwell times. 

Compared to the BRT LPA system, OBB would feature lower service reliability.  
Station dwell times would be further reduced on the BRT system due to true 
level boarding, which enables wheelchair access without ramp deployment, and 
the presence of dwell time reduction amenities at all stations from Berkeley to 
San Leandro.  In addition, OBB buses would continue to operate in mixed-
vehicle traffic, facing delays caused by contending with motorists on the busy 
corridor.  The OBB rapid bus (making up to 36 stops) would operate largely in 
the same lane as local Route 1 service (making 102 stops), resulting in some 
degree of bus “bunching,” particularly in peak periods with higher frequencies.  
The BRT LPA system eliminates the competing local overlay service, and 
features large stretches of dedicated transit lanes.  Thus, compared to the BRT 
LPA system, the OBB alternative would feature lower service reliability. 
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3.2 RIDERSHIP IMPACTS 
To estimate the ridership impacts of an OBB system, a travel demand model run 
was performed for year 2035, featuring the OBB scenario service and design 
details agreed upon by the City of Oakland and AC Transit. 

The OBB alternative would result in three additional rapid buses per peak hour, 
for a total of 12 peak Route 1 and rapid buses versus nine under the No-Build 
scenario.  These improved service levels and improved OBB speeds attract 
higher ridership.  The year 2035 travel demand model run indicated an average 
weekday ridership of about 41,800 under OBB, a 23-percent increase over the No-
Build scenario (34,000). 

Under the BRT LPA system, daily ridership is projected to reach 61,800, an 82-
percent improvement upon the No-Build alternative and a 48-percent 
improvement over the OBB scenario.  Under each scenario, raw model results 
were calibrated to account for the differences between the baseline-modeled and 
observed ridership under existing conditions. 

Mode Shift 

OBB model results indicated a slight modal shift of 1,500 daily passengers from 
auto to transit in 2035 compared to No-Build conditions.  Under the BRT LPA 
model run, a mode shift of 9,000 daily passengers is predicted. 
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Table 3.2 Year 2035 Average Weekday Transit Patronage 
No-Build, OBB, and BRT LPA 

Year 2035 Forecast  

Peak Off-Peak Total 

1 (Local) 
Ridership 

1R (Rapid) 
Ridership 

Total 
Ridership 

1 (Local) 
Ridership 

1R (Rapid) 
Ridership 

Total 
Ridership 

1 (Local) 
Ridership 

1R (Rapid) 
Ridership 

Total 
Ridership 

No-Build 8,500 8,700 17,200 8,400 8,500 16,800 16,900 17,100 34,000 

OBB 7,100 14,800 22,000 8,200 11,700 19,900 15,300 26,500 41,800 

BRT LPA   31,500   30,300   61,800 

% Change vs. No-Build          

OBB -16% 71% 28% -2% 39% 18% -9% 55% 23% 

BRT LPA   83%   80%   82% 

Source: Year 2035 travel demand model runs conducted by Dowling Associates, Inc.  To adjust for baseline differences, the number of boardings from raw model outputs were 
compared to observed data and adjusted to reflect observed conditions. Ridership figures rounded to the nearest hundred. 
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3.3 NON-RIDERSHIP IMPACTS 
The following section outlines the potential impacts that an OBB system might 
have on factors not directly related to ridership, such as vehicle traffic, safety, 
parking availability, and bike lanes, compared to the No-Build and BRT 
scenarios. 

Vehicle Traffic 

In general, three key conclusions can be drawn regarding the OBB system’s 
impact on vehicle traffic:  1) traffic congestion will continue to increase into the 
future; 2) the OBB improvements would have little effect on roadway capacity or 
traffic congestion; and 3) by comparison, the BRT system would result in 
reduced roadway capacity and increased vehicle delays. 

No-Build 

The No-Build alternative includes a number of planned changes to local 
roadways that are intended to improve conditions for automobile traffic, as well 
as other transportation modes.  However, even with these proposed 
improvements, intersection level of service (LOS) in the project alignment is 
expected to deteriorate at a number of intersections under 2035 No-Build 
conditions.  This increase in vehicle delay is a result of continued growth in auto 
travel as calculated by the forecasted growth in population and employment in 
the corridor.  In addition, there would be little or no shift from autos to other 
modes such as transit.  Because the buses operate entirely in mixed-flow lanes, 
Route 1/1R travel times would also lengthen due to high levels of roadway 
intersection congestion. 

OBB 

The OBB alternative would reduce roadway capacity only minimally compared 
to the No-Build alternative in locations where bus bulbs are installed.  This is 
expected to have a negligible impact on systemwide traffic congestion, but 
station-area traffic impacts may be experienced.  Bulb-outs save buses time 
normally spent pulling into and out of curbside stops, but since buses must stop 
in mixed traffic lanes for station boardings, general traffic flows around station 
locations would be subject to additional delays.  The increased frequency of 
buses in the corridor is also likely to increase the phenomenon of bus 
“bunching,” in which faster-moving rapid buses compete with local buses.  
Bunching is more frequent at stop locations, and can not only increase dwell 
times, but general traffic delays at these mixed-flow station chokepoints. 
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BRT 

Year 2035 conditions along the proposed BRT corridor were obtained from the 
LPA travel demand model run.  The BRT alternative would result in a decrease 
in roadway auto capacity as a result of converting mixed-flow traffic lanes to 
dedicated transit-only lanes throughout most of the corridor.  In general, 
volumes decrease along the roadways utilized by the project alignment, and 
increase on parallel streets due to 1) a reduction in mixed-flow roadway capacity 
along the alignment, and 2) prohibition of several left-turn and through 
movements at unsignalized roadways.  For more discussion on the vehicle traffic 
impacts of the proposed BRT system, see AC Transit East Bay Bus Rapid Transit 
Project Final EIS/EIR. 

Safety 

The impact of the OBB alternative on the safe movement of traffic is unclear.  
While no specific safety analysis was performed for this study, the following 
general safety considerations regarding bus bulb stations have been identified in 
the past:  1) bus bulb stations may increase the potential for vehicular right-angle 
collisions, sideswipes, and rear-ends, due to drivers’ tendency to quickly change 
lanes in the event of the abrupt stop of buses in travel lanes; 2) at stations 
adjacent to pedestrian crosswalks, buses idling in mixed-use lanes have the 
potential to limit passing vehicles’ view of pedestrians attempting to cross 
vehicle traffic, which could result in additional pedestrian-vehicle conflicts; 3) the 
risk of bicycle-bus conflicts may be intensified under bus bulbs (see “Bike Lanes,” 
below); and 4) vehicle queues behind buses idling at bus bulb stations might 
adversely impact emergency vehicle access to the corridor in some locations.  
Without further analysis, the potential for and intensity of these or other adverse 
safety impacts is unknown.  In some cases safety issues might be mitigated by 
location-specific design. 

Bike Lanes 

Bus Bulb stations could result in new bike lane conflicts as the extended bulbs 
would likely result in breaks in continuous bike lanes.  Currently, bike lanes exist 
from North Oakland to Berkeley on Telegraph Avenue.  As described in the 2007 
City of Oakland Bicycle Master Plan, Oakland plans to extend existing corridor 
bicycle lanes south into downtown Oakland along Telegraph Avenue and into 
East Oakland.  No new bike lane impacts would result from the No-Build 
alternative. 

Parking 

Implementing curbside bulb-outs may result in limited parking loss in Oakland, 
as the bulbs may extend into current station-adjacent curbside parking areas.  
The LPA’s dedicated lanes would result in significant loss of on-street parking 
along the corridor.  No new parking impacts would result from the No-Build 
alternative.
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4.0 Financial Impacts 

This section analyses the potential capital, operating, and maintenance cost 
impacts associated with an OBB alternative, in comparison to the No-Build and 
BRT LPA scenarios. 

4.1 CAPITAL COSTS 

OBB 

The capital cost of implementing an OBB system includes 24 new bus bulb 
stations in Oakland and additional new station amenities throughout the 
corridor (e.g., ticketing machines at all rapid bus stops, additional amenities at 
City of Oakland stops).  Cost estimates were prepared in conformity with Federal 
Transit Administration (FTA) Standard Cost Categories (SCC). 

This analysis estimated the cumulative construction costs of OBB alternative 
elements at $57.3 million, while BRT LPA costs total $184.0 million (2011 dollars).  
Table 4.1 summarizes the LPA Small Start cost by SCC line item for both OBB 
and the BRT LPA system. 

Table 4.1 OBB System Capital Costs 
In Millions, 2011 Dollars 

Project Cost Item from SCC OBB BRT LPA 

10 Guideway and track elements – $9.9 

20 Station, stops, terminals, and intermodal $15.2 $20.3 

30 Support facilities:  yards, shops, administrative buildings – – 

40 Sitework and special conditions $0.8 $24.8 

50 Systems $22.0 $55.4 

60 Right-of-way, land, and existing improvements – $3.4 

70 Vehicles – $4.4 

80 Professional services $17.1 $50.5 

90 Unallocated contingency $2.2 $6.7 

100 Finance charges – $8.6 

Total $57.3 $184.0 

Source: Parsons Transportation Group, 2011. 

Contingencies are added to each cost item based on an assessment of 
uncertainties at this level of design.  This is referred to as “allocated” 
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contingency.  In addition, unallocated contingency is estimated at another 
4 percent of the project cost subtotal (Items 10 through 80 of the SCC).  Combined 
allocated and unallocated contingencies are estimated at 62 percent of the project 
construction cost, ensuring a conservative estimate of capital costs at this level of 
project development. 

4.2 OPERATIONS AND MAINTENANCE COSTS 
Incremental operations and maintenance (O&M) costs were calculated using an 
O&M cost allocation model consisting of a simple four variable formulation.  The 
cost drivers selected for use in the O&M model include transit vehicle miles, 
transit vehicle hours, number of peak buses, and number of stations.  All costs 
are reported in year 2011 dollars. 

OBB 

Compared to the No-Build alternative, the incremental cost of implementing the 
OBB alternative is estimated at approximately $9.1 million per year, as shown in 
Table 4.2.  The O&M cost does not account for changes in fare revenue due to 
higher OBB ridership (compared to No-Build), which reduces net change in 
operating cost. 

BRT LPA 

Compared to the No-Build alternative, the incremental cost of operating and 
maintaining the BRT LPA system is estimated at approximately $4.7 million per 
year for an annual total of $26.0 million, a 22-percent increase over No-Build 
levels. 

The OBB system costs $4.4 million (17 percent) more to operate and maintain the 
BRT system annually, due to the additional vehicles and labor required to 
maintain local Route 1 service while increasing the frequency of rapid buses.  For 
a comparison of the OBB and BRT O&M costs, see Table 4.3. 
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Table 4.2 Annual O&M Costs, 2015 Operating Plan – OBB versus No-Build 
In Millions, 2011 Dollars 

Factor 

No-Build Alternative OBB Alternative Difference (OBB – No-Build) 

Input 
Value 

Annual 
Cost 

Input 
Value Annual Cost 

Input 
Value 

Annual 
Cost 

Percent 
Change  

Platform Hours 148,500  $9,670,975 188,300 $12,261,398 39,800 $2,590,423 27% 

Vehicle Miles 1,563,100 $5,167,089 2,064,000 $6,822,911 500,900 $1,655,821 32% 

Peak Vehicles 31 $6,418,809 41 $8,489,393 10 $2,070,584 32% 

Enhanced Stations 1 $68,376 36 $2,871,792 35 $2,803,416  

Total Costs   $21,325,249  $30,445,494  $9,120,244 43% 

Source: Kimley-Horn and Associates, 2010.  Escalated to 2011 dollars using 3.6 percent annual O&M cost 
escalation assumption. 

Note: Does not account for changes in fare revenue due to higher OBB (compared to No-Build) ridership, 
which reduces net change in operating cost.  Input values rounded to nearest hundred. 

 

Table 4.3 Annual O&M Costs, OBB vs. BRT LPA 
In Millions, 2011 Dollars 

Factor 

BRT LPA Alternative OBB Alternative Difference (OBB – BRT) 

Input 
Value Annual Cost 

Input 
Value Annual Cost 

Input 
Value 

Annual 
Cost 

Percent 
Change  

Platform Hours 157,900 $10,277,881 188,300 $12,261,398  30,400 $1,983,516 19% 

Vehicle Miles 1,848,500 $6,110,621 2,064,000 $6,822,911 215,500 $712,289 12% 

Peak Vehicles 31 $6,418,809 41 $8,489,393 10 $2,070,584 32% 

Enhanced Stations 47 $3,213,672 36 $2,871,792 -11 -$341,880 -11% 

Total Costs $26,020,984 $30,445,494   $4,424,509 17% 

Source: Kimley-Horn and Associates, 2010.  Escalated to 2011 dollars using 3.6 percent annual O&M cost 
escalation assumption. 

Note: Does not account for changes in fare revenue due to higher OBB (compared to No-Build) ridership, 
which reduces net change in operating cost. Input values rounded to nearest hundred. 
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5.0 Overall Performance 

This section summarizes the overall performance of the OBB system compared to 
the BRT LPA and No-Build scenarios for the year 2035, based on six key 
measures of overall system performance: 

1. Increase in Corridor Boardings (average weekday); 

2. New Transit Trips (average weekday); 

3. Increase in O&M Costs; 

4. O&M Cost per Boarding; 

5. Farebox Recovery; and 

6. Cost per New Transit Trip. 

Table 5.1 displays the results of each measure under a No-Build, BRT LPA, and 
OBB system, in year 2035. 

Table 5.1 Overall Performance Measures, 2035 

Measure No-Build BRT LPA OBB 

Increase in Corridor Boardings (average weekday)  27,800 7,900 

New Transit Trips (average weekday)  9,000 1,500 

Increase in O&M Costs (2011 dollars)  $5,823,339 $9,120,244 

O&M Cost per Boarding (2011 dollars) $2.09 $1.46 $2.43 

Farebox Recovery 43% 62% 37% 

Cost per New Transit Trip (2011 dollars)  $7.50 $30.96 

 

5.1 INCREASE IN CORRIDOR BOARDINGS 
Compared to a No-Build corridor, the OBB system’s service improvements result 
in an increase of 7,900 average weekday boardings on the study corridor.  
However, due in large part to the improved travel time and reliability granted by 
BRT system enhancements such as dedicated transit lanes, the BRT LPA system 
would attract well over three times as many riders (27,800). 

5.2 NEW TRANSIT TRIPS 
The OBB system attracts 1,500 new transit trips per weekday compared to a No-
Build system, due to significant increases in service frequency.  The improved 
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travel time and reliability offered by the full LPA system would attract over six 
times as many new trips (9,000). 

5.3 INCREASE IN O&M COSTS 
Under the OBB scenario, maintaining the local bus service, while increasing peak 
rapid service, causes an increase of $9.1 million in annual O&M costs over a No-
Build system.  The BRT LPA system requires an annual increase of $5.8 million in 
operating and maintenance costs. 

5.4 O&M COST PER BOARDING 
The additional incremental cost of operating and maintaining an OBB system 
outpaces the benefits as represented by increases in corridor boardings.  OBB 
improvements result in an increased cost of 34 cents per boarding ($2.43 total) 
compared to the No-Build system ($2.09 per boarding).  The BRT LPA system 
reduces the O&M cost per boarding by 63 cents to $1.46.  

5.5 FAREBOX RECOVERY 
Farebox recovery measures the revenue generated by fares as a fraction of the 
total cost of ongoing operating expenses.  The OBB system results in a farebox 
recovery of 37 percent, a 6-percentage point decrease from No-Build conditions.  
The BRT LPA system results in a much more favorable farebox recovery ratio 
relative to both No-Build and OBB conditions (62 percent). 

5.6 COST PER NEW TRANSIT TRIP 
Cost per new transit trip measure describes the incremental capital and O&M 
costs required to convert one weekday trip from auto to transit.  The overall cost 
per new weekday transit trip under an OBB system is $30.96.  This is over four 
times more costly than new weekday transit trips under the BRT LPA system 
($7.50). 

5.7 CONCLUSION 
This analysis concludes that the OBB alternative would generate a 23-percent 
increase in weekday corridor transit boardings relative to a No-Build scenario, 
but would require a 43-percent increase in operating and maintenance costs, due 
largely to the system retaining both local and rapid service while increasing 
service frequencies. 

By comparison, a BRT system would generate an 82-percent increase in weekday 
boardings over No-Build levels, at lower ongoing costs than under an OBB 
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program.  The ridership and revenue generated by the OBB program appears to 
be insufficient to bring farebox recovery and cost per transit boarding back to 
“No-Build” levels.  Due to more favorable operating speeds, amenities, and 
reliability, the BRT LPA program outperforms the OBB alternative in all six 
performance measures analyzed for this study.  The OBB alternative would, 
however, cost less to construct than the BRT LPA ($57.3 million versus $184.0 
million in year 2011 dollars).  The OBB alternative would also have fewer 
impacts to vehicle traffic and parking than the BRT LPA. 


